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CK  The  seventh  letter  of  the  Englkh  alphsp 
bet,  bat  the  third  in  those  of  all  me  Oriental 
languages,  and  also  of  the  Greek.  The  form 
of  our  Q-  is  borrowed  from  the  Soman  alphabet 
G,  in  Enfflifih,  has  two  sounds ;  before  a,  o, 
and  «,  and  occasionally  before  i  and  e,  it  is  the 
medial  letter  of  the  guttural  order ;  the  other 
Eound,  which  it  possesses  only  before  e  and  «, 
is  one  of  the  medials  of  the  sibilant  series. 
The  gnttural  G-  is  liable  to  a  variety  of  changes 
b  different  dialects  and  languages. 

G,  as  a  Boman  abbreviation,  is  used  for 
gratis,  gens,  gaudium,  &c  G.V.  signifies  genio 
urbis,  GJL  genio  Idci,  and  G.P.II.  gloria  populi 
Komani  As  a  numeral,  it  denot^  400.  On 
the  French  coins  G  indicates  the  city  of  Poi- 
tiera;  and  in  chronology  it  is  the  seventh 
Dominical  letter. 

G.  In  Music,  a  note  of  the  scale  correspond- 
ing to  the  sol  of  the  French  and  Italians. 

Gabardine  or  Gaberdine  (Span,  gabar- 
dina).  A  coarse  frock  or  dress,  mentioned  by 
Shakspeare  in  the  Tempest  and  Merchant  of 
Veniee. 

CkiblNTonite  (gabbro,  the  Italian  name  of 
a  rock  composed  of  Diallage  and  Felspar).  A 
mineral  found  in  a  vein  of  titaniferous  iron 
n<»ar  Arendal,  in  Norway.  It  is  a  silicate  of 
alomina,  soda,  and  potash.  It  has  also  been 
termed  Fuseite  and  Compact  Scapolite. 

CMbel  (Fr.  gabelle,  said  to  be  derived  from 
the  Teutonic  word  geben,  to  give).  AjOij  impost 
laid  on  commodities  was  originally  thus  termed 
m  France :  as,  gabelle  de  vin,  de  diraps,  &c. ;  but 
the  word  acquired  in  the  course  of  time  the 
pecuHar  signification  of  a  du^  on  salt,  which  is 
meant  when  the  word  gaheUe  is  used  simplv. 
The  gabel  was  first  established  in  the  early 
part  of  the  fourteenth  century,  during  the  reign 
of  FhiUp  of  Valois,  and  with  a  brief  interrup- 
tion of  five  years,  from  1340  to  1345,  continued 
to  be  levied  down  to  the  reign  of  Louis  XVI., 
at  which  time  the  revenue  which  it  produced 
was  estimated  at  thirty-eight  millions  of  firancs. 

Vol.  IL  1 


GADOLINITE 

The  distribution  of  this  tax  was  most  capricious 
and  arbitrary;  and  it  may  safely  be  affirmed  that 
the  gabel  was  one  of  the  greatest  curses  im- 
posed on  France  previously  to  the  Revolution. 

Oablan  OIL  A  petroleum  or  mineral 
naphtha  exuding  from  the  strata  at  Gabian,  a 
village  in  Languedoc. 

Ckiblons  (Fr.;  Ital.  gabbione).  In  Forti- 
fication, cylinders,  open  at  both  ends,  made 
of  twigs  or  bands  of  iron  twisted  round  stakes. 
When  filled  with  earth,  they  are  used  as  a  screen 
from  the  enemy's  fire,  and  to  revet  parapets. 

Oable  (Ger.  giebel).  In  Architecture,  the 
vertical  part  of  a  wall  at  the  end  of  a  roof, 
from  the  level  of  the  eaves  to  the  summit. 

Ckullly.    [CEsTBUU.] 

OadoldSf  Oadoidse  (Gr.  TiSof,  cod).  A 
family  of  soft-finned  fishes,  which  belong  to  the 
section  SvhbrachianSf  or  those  which  have  the 
ventral  fins'  below  or  in  advance  of  the  pec- 
torals, and  of  which  the  cod-fish  (  Gadus  mor- 
rhuOf  Linn.)  may  be  regarded  as  the  type. 

The  general  character  of  the  Gadoid  family 
is  as  follows :  Body  moderately  elongated,  sub- 
compressed,  and  covered  with  soft  and  very 
numerous  scales ;  head  smooth  ;  jaws  and  front 
of  the  vomer  armed  with  pointed,  unequal, 
moderate,  or  small  teeth,  disposed  in  several 
rows,  like  a  rasp ;  gill-openings  large,  and  with 
seven  rays ;  most  of  the  species  with  two  or 
three  dorsal  and  one  or  two  anal  fins ;  stomach 
strong  and  capacious;  csecal  appendages  very 
numerous ;  air-bladder  large,  with  strong  pa- 
rietes,  often  dentated  laterally.  The  greater 
number  of  the  cod  tribe  inhabit  the  seas  of  cold 
or  temperate  latitudes;  their  fiesh  is  white 
and  well-flavoured;  they  are  very  prolific, 
and  constitute  the  most  important  subject  of 
fisheries.  The  great  sand-bank  of  Newfound-, 
land  is  the  most  fiunous  of  the  cod  fisheries. 
[Fishery.] 

CradoUnite.    A  silicate  of  yttria,  found  in  ' 
Sweden,  chiefly  near  Fahlun,  and  at  Ytterby, 
near  Stockholm,  in  imperfect  green  ciystals,  and 
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m  amorplioas  masses,  embedded  in  a  coarse- 
grained granite.  It  was  named  after  the  Rus- 
sian chemist  Gadolin,  vho  discoTered  in  it  a 
new  earth,  yttria. 

Ckulos  (Gr.  ydZos).    [Gadoids.] 

Oaello  or  OadbeUo.    [Ebsb.] 

Oaft  The  boom  or  yard  extending  the 
upper  edge  of  what  are  called /or^  and  aft  sails. 
The  gaff  turns  on  the  mast  against  which  ito 
thicker  end  rests ;  the  mast,  as  an  axis,  occupy- 
ing a  semicircular  cavity  in  the  end  of  the 
caff.  This  cavity  is  known  as  the  gaff* 8  jaws. 
It  is  supported  by  two  independent  ropes ;  the 
throat  halliarda  jbA.  the  mast^  and  the  ^ak  hal- 
liards at  the  outer  end.  It  is  steadied,  when 
the  sail  is  not  set^  by  ropes  at  the  extremity 
called  winga. 

Oa^re  or  Qmmge  (Fr.  iauge).  In  Architec- 
ture, the  length  of  a  slate,  or  tile,  exposed 
beyond  the  kp;  also  the  measure  to  which 
anything  is  confined.  Plasterers  xiae  the  word 
to  signify  the  greater  or  less  quantity  of  plaster 
of  Paris  used  with  the  common  lime  and  hair 
to  accelerate  the  setting ;  bricklayers  use  it  to 
express  the  state  of  mortar:  thus,  they  say  a 
mortar  is  gauged  stiff,  or  tliin,  as  it  partsJces 
of  one  or  other  of  those  qualities.  Engineers 
use  tiie  word  to  express  the  distance  between 
rails,  the  thickness  of  boiler  plate,  wire,  copper, 
and  other  materials.  • 

Gaob  or  GuAGB.  In  Physics,  any  apparatus 
for  measuring  pressure,  force,  height,  depth  or 
size.  Thus  the  ffoae  of  an  air-pump  indicates 
the  extent  to  whiai  the  ^rarefaction  in  the  re- 
ceiver has  been  carried.  [Am-FUMP.]  The 
steam  gage  measuies  the  pressure  of  steam  in 
any  vessel;  the  wind  gage^  the  force  of  the 
wind ;  the  tide  gage^  the  height  of  the  tide,  &c 
[ Amnif OMETBR ;  HYDBomnsB.] 

Oabalte.  A  native  aluminate  of  zinc,  called 
also  Automolite,  Named  after  Gahn,  who  first 
described  it. 

CtaUUarde.  The  name  of  a  lively  dance 
peculiar  to  Italy,  and  BU^)Osed  to  have  been 
practised  by  the  ancient  Itomans,  whence  it  is 
sometimes  designated  Bomaneeque, 

Oalnaffe.  In  old  English  writers,  this  word 
signifies  the  draught  oxen,  horses  and  their 
fivniture,  which  were  left  free  when  a  villein 
was  amerced,  that  agriculture  might  not  be 
interrupted. 

Ckilnlnff  Twist.  In  rifled  anus,  a  twist  or 
spiral  inclination  of  the  grooves,  which  becomes 
more  rapid  towards  the  muzzle. 

OalaeUo  Clrole  (Gr.  yoXtutruiot^  milkv), 
A  term  first  used  bv  Sir  John  Herschel  to  ae- 
note  that  great  circle  of  the  heavens  to  which 
the  course  of  the  Milky  Way,  as  traced  by  the 
unaided  eye^  most  nearly  conforms.  It  is  in- 
clined, at  an  angle  of  about  63^,  to  the  equator, 
and  cuts  that  ourde  in  two  points,  whose  right 
ascensionB  are  respectively  about  Oh.  47m. 
and  12  h.  47  m.,  so  that  its  northern  and  south- 
em  poles  respectively  are  situated  in  R.A 
12  h.  47  m.,  N.P.D.  63o,  and  R.A.  Oh.  47  m., 
N.P.D.  in^.  This  circle,  Sir  John  Herschel 
observes,  is  to  sidereal  what  the  invariable 
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ecliptic  is  to  planetarv  astronomy — a  plane 
of  ultimate  reference,  the  ground-plane  of  the 
sidereal  system.     [Galaxy.] 

Oalactlo  Poles.  The  two  opposite  points 
of  the  heavenS)  situated  at  90°  from  the  Guactio 
Circle. 

Oalacttne  (Gr.  yd\a^  milk).  An  ingredient 
in  the  sap  of  the  Broaimum  Galactodendron,  or 
Cow-tree  of  South  America. 

CtaOaettte  (Gr.  7^0).  A  fossil  substance, 
not  unlike  French  chalk.  When  immersed  in 
water,  it  has  the  colour  of  milk. 

Oalaotodeiidro]i(Ghr.  yd\a,mUk;  94v9poVf 
a  tree).    [Buosanns. ;  Cow-tbbb  ;  Gaiactinb.] 

CkOaotopoletio  (Gr.  ydXa,  milk,  and  iroi4u, 
I  make).  A  term  applied  by  some  medical 
writers  to  diet  and  medicine  supposed  to  pro- 
mote the  secretion  of  milk. 

Oftlangal.  A  dried  root  brought  from 
China;  it  has  an  aromatic  smell,  and  a  pungent 
bitter  flavour,  and  was  formerly  used  in  medi- 
cine. The  greater  galangal  is  the  produce  of 
the  K<Bmpferia  Galanga,  and  the  lesser  of  the 
Maranta  Galanga. 

(»alaiitbiui  (Gr.  ydKa,  milk,  and  Mot,  a 
flower).  The  Snowdrop  genus,  especially  in- 
teresting in  gardens  as  being  the  'first  pale 
blossom  of  the  unripened  year.'  The  common 
Snowdrop  is  G.  nivalis ;  a  larger  and  finer  spe- 
cies, G.  plicata,  is  a  native  of  the  Crimea. 

OAtatea.    [Ads.] 

OalatlieMU  A  genus  of  long-tailed  {ma- 
crourous)  Crustacea,  including  some  very  beau- 
tiful species  ( G.  rugosa,  strigosa  et  sguamifera), 
occasionally  found  on  tlie  British  coasts.  The 
true  Galathaa  have  the  thorax  oblong  or  ovoid, 
the  median  antennae  produced,  and  the  pincers 
elongated.  This  term  is  derived  from  the  name 
of -the  nymph  Galatea. 

Galaxy  (Gr.  6  70X0^(05  kvkAos).  The  Via 
Lactea  or  Milky  Way.  This  luminous  zone,  so 
remarkable  in  a  clear  night,  must  have  attracted 
the  notice  of  the  first  observers  of  the  heavens, 
and  its  true  nature  seems  to  have  been  surmised 
at  an  early  period.  Manilius,  in  his  Astrono- 
miooHj  after  alluding  to  the  well-known  mytho- 
logical fiible  of  its  origin,  asks — 

Anne  miigli  densA  8tellaniin  tnrba  ooronA 
Oonteadt  flammaa,  et  oraaso  lumine  candot, 
Et  fnlgore  nltet  ooUato  clarior  orbis  ? 

The  explanation  of  the  phenomenon  here  sug 
gested,  namely,  the  condensed  light  of  countless 
multitudes  of  small  stars  so  crowded  toother 
as  to  be  individually  undistinguishable,  is  as- 
cribed to  Democritus,  and  its  truth  was  con- 
firmed, or  at  least  rendered  much  more  pro- 
bable, immediately  on  the  discovery  of  the 
telescope,  Galileo  himself  enumerating  among 
the  advantages  resulting  from  his  instrument, 
that  of  putting  an  end  to  the  disputes  about  the 
nature  of  the  Milky  Way.  About  the  middle  of 
the  last  century,  Wright  of  Durham,  and  Kant 
and  Lambert  in  Germany,  speculated  on  the 
connection  of  the  phenomenon  with  the  general 
arrangement  of  the  stars  in  space ;  but  the 
I  first  who  undertook  a  systematic  examination 
of  the  galaxy  with  telescopes  of  adequate  power 
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ma  8b  William  HeischcJ,  and  to  the  indefa- 
tigable labours  of  this  great  aetronomer,  and 
to  thoee  of  Sir  John  F.  W.  Herschel  (who, 
during  his  memorable  residence  at  the  Cape, 
▼ith  the  same  telescope  which  had  been  used  by 
his  fiither,  and  by  a  similar  process  of  exami- 
nation, explored  tiiose  regions  of  the  sky  which 
are  invisible  in  our  latitudes),  astronomers  are 


of  contrast  ^ith  the  Inminontjr  of  the  Milky 
Way,  which  sniroonds  it  on  all  sides,  and  which 
in  this  region  is  remarkably  brilliant 

It  is  to  be  remarked  that  the  great  increase 
in  the  number  of  stars  which  is  observed  in  the 
neighbourhood  of  the  galaxy  is  occasioned 
chieifly  by  the  greater  abundance  of  telescopic 
stars,  that  is  to  say,  of  those  beyond  the  sixth 


mainly  indebted  for  the  &ets  upon  which  any  ;  order  of  magnitude.     Stars  of  the  first  magni- 
sound  speculation  respecting  the  constitution  of  tude  are  distributed  orer  the  sphere  with  tcuer- 


the  heavens  can  as  yet  be  founded. 
The  Milky  Way,  as  seen  by  the  naked  eye^ 


able  uniformity.      If^   however,  we  take  the 
whole  number  visible  to  the  naked  eye,  a  rapid 


presents  the  appearance  of  a  succession  of  increase  is  perceptible  as  we  approach  the 
Inminoos  patches  of  varying  intensity.  Its  j  limits  of  the  galaxy ;  but,  with  respect  to  those 
breadth  is  very  unequal,  in  some  parts  hardly  ;  of  the  smalLtr  magnitudes,  and  particularly 
exceeding  6^,  in  others  extending  to  16° ;  and  ;  beyond  the  eleventh,  the  accumulation  along 
there  is  a  part  betwe^i  Serpentarius  and  An-   that  circle  and  its  branches  almost  exceeds 


tinons  where  the  two  branches  into  which  it  is 
there  divided  occupy  together  a  breadth  of  22°. 
Its  oonrse  through  the  heavens  is  nearly  that  of 
a  great  circle  inclined  at  an  angle  of  about  63^ 
to  the  equator,  and  cutting  that  circle  in  two 
points  whose  right  ascensions  are,  respectively, 
0  h.  47  m.  and  12  h.  47  m.  Struve  remarks 
that  the  most  condensed  stratum  does  not  lie 
exactly  in  one  plane,  but  appears  rather  to  be 
contained  in  two  different  planes  inclined  at  an 


imagination.  The  vast  predominance  of  the 
small  stars  must  be  held  to  indicate  the 
immense  distances  at  which  they  are  situated. 

From  the  relatively  greater  abundance  of 
stars  in  the  plane  of  the  Ghilactie  Circle  than 
in  the  regions  on  either  side  of  it,  and  from 
the  indication  of  some  preponderance  on  the 
southern  side.  Sir  W.  Uerschel  drew  the  con- 
clusion that  the  galaxy  is  composed  of  a 
stratum  of  stars  of  which  the  thickness  is  in- 


angle  of  10°,  and  intersecting  in  the  plane  of  |  considerable  in  comparison  with  its  length  and 


the  celestial  equator,  the  sun  being  at  a  little 
distance  from  the  line  of  intersection.  This 
alight  deviatioa  ftom  a  great  circle  had  been 
remarked  at  an  earlier  period,  and  Lambert 
supposed  it  might  be  occacdoned  by  the  place 
of  the  sun  being  not  exactly  in  the  middle  of 
the  zone,  but  a  little  on  one  side.  It  is  con- 
venient, however,  in  speaking  generally  of  the 
system  of  the  galaxy,  to  refer  it  to  a  great 
aide  of  the  sphere;  and  the  great  circle  to 
which  it  most  neariy  oonibrms  has  been  named 
by  Sir  Jolm  Hersdiel  the  Galactic  Circle, 

At  several  parts  of  its  course  the  MilW  Way 
throws  off  streams  or  branches.  In  rerseus 
a  branch  is  sent  off  which  is  traceable  to 
a  considerable  distance.  Another  proceeds 
from  a  point  near  the  star  m  Piqtpis,  nearly 
on  the  southern  tropic  In  Aigo  it  opens 
out  into  a  wide  finn-like  expanse,  nearly  20°  in 
breadth,  whidi  terminates  abruptly,  and  at 
this  part  its  continuity  is  interrupted  by  a  wide 
gap.  At  a  Centauri  it  again  subdivides.  At 
7  SagiUarii  it  suddenly  coUecU  into  a  vivid 
oval  mass,  about  6°  in  length  and  4°  in  breadth, 
io  exceedingly  rich  in  stars  that  a  moderate 
calculation  gives  upwards  of  100,000.  On  the 
other  hand,  spaces  occur  in  the  very  middle  of 
its  course,  which  appear,  to  the  naked  eye, 
entirely  devoid  of  stars,  and  perfectly  bhick. 
The  most  remaikable  of  these  is  situated  in 
the  Southern  Cross,  where  the  Milky  Way 
approaches  the  nearest  to  the  south  pole^  and 
80  striking  is  its  appearance  that  the  early 
narigatois  designated  it  by  the  name  of  the 
tod  tack.  This  space  is  of  an  irregular  pear- 
shaped  farm ;  it  is  about  8°  in  length  and  6^ 
in  breadth,  and  was  described  and  figured  by 
ihe  AbhS  Fenill^  in  1710.  Lacaille  correctly 
attribated  its  otzikiDg  blackness  to  the  effect 
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breadth,  and  that  the  sun  is  placed  not  far  from 
the  middle  of  the  stratum,  somewhat  nearer  to 
its  northern  than  to  its  southern  surface,  and 
near  the  point  where  it  subdivides  into  two 
principal  laminas  inclined  at  a  small  anele  to 
each  other.  Assuming  the  real  magnitudes  of 
stars  to  be  the  same^  on  the  average,  through 
the  whole  sidereal  system,  he  determined  by  a 
series  of  photometrical  experiments  that  stars 
of  the  sixth  magnitude  (the  least  visible  to  the 
naked  eye)  are  twelve  times  more  remote  than 
those  of  the  first,  and  that  the  penetrating  power 
of  his  twenty-foot  telescope  was  seventy-five 
times  ereatar  than  that  of  the  naked  eye,  so 
that  the  smallest  stars  visible  in  the  tele- 
scope are  at  a  distance  equal  to  900  times  the 
distance  of  Sirius.  Now,  as  tbe  average  appa- 
rent breadth  of  the  Milky  Way  is  about  d^, 
its  thickness  at  that  great  distance  must  be 
900  X  sin  5^,  or  ec^yal  to  seventy-eight  times 
the  distance  of  Sinus,  or  more  than  six  times 
the  distance  of  the  stars  of  the  sixth  magnitude. 
Therefore  the  Milky  Way,  even  in  the  direction 
of  its  poles,  extends  to  three  times  the  distance 
of  the  smallest  stars  visible  to  the  unaided  eye, 
the  sun  being  supposed  at  the  centre  of  the 
stratum.  Hence  it  follows  that  not  only  our 
solar  system,  but  all  the  stars  in  the  firmament 
visible  to  the  naked  eye,  are  plunged  to  a  great 
depth  in  the  stratum  of  stars  composing  the 
galaxy,  and  form  an  integral  part  of  it. 

It  must  be  kept  in  mind  that  the  above 
conclusions  are  based  on  two  hypotheses  which 
are,  at  best^  very  precarious ;  and  in  fact  both 
of  them  appear  to  have  been  abandoned  by  Sir 
W.  Herschel  himself  in  his  later  years.  With 
respect  to  the  first,  namely,  the  distribution  of 
the  stars  in  space  at  nearly  equal  distances 
from  each  other,  he  remarks,  in  a  paper  pub- 
B  2   • 
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liahed  in  1817,  that  although  a  greater  number 
of  stars  in  the  field  of  view  may  be  taken  in 
general  as  an  indication  of  their  extension 
to  a  greater  distance,  yet  the  gauges  have  in 
reality  more  direct  reference  to  the  condensa- 
tion than  to  the  distance,  and  hence  a  greater 
number  in  the  field  of  view  may  be  explained 
as  well  by  a  greater  condensation  of  the  galaxy 
as  by  a  greater  extension  of  its  figure  in  the 
direction  in  which  the  stars  appear  most  nu- 
merous. The  other  hypothesis,  namely,  that 
the  telescope  penetrates  to  the  extreme  bound- 
aries of  the  galaxy,  is  subject  to  much  doubt. 
Sir  W.  Herschel,  speaking  in  1818  of  his  forty- 
foot  telescope,  the  penetrating  power  of  which 
he  estimated  to  reach  to  2,300  times  the  dis- 
tance of  Sinus,  states,  as  his  opinion,  that 
even  at  this  enormous  distance  the  limit  of  the 
stratum  was  not  attained,  inasmuch  as  the 
'telescope  failed  to  resolve  the  nebulous  appear- 
ance into  stars,  and  he  therefore  concluded  the 
stratum  to  be  fathomless.  Sir  John  Herschel 
thinks  the  limit  has  been  attained  only  in 
certain  directions:  *  Throughout  by  far  the  largest 
portion  of  the  extent  of  the  Milky  Way  in  both 
hemispheres,  the  general  blackness  of  the  ^und 
of  the  heavens  on  which  its  stars  are  projected, 
and  the  absence  of  that  innumerable  midtitude 
and  excessive  crowding  of  the  smallest  visible 
magnitudes,  and  of  the  glare  produced  by  the 
aggregate  of  multitudes  too  small  to  afiect 
the  eye  singly,  which  the  contrary  supposition 
would  appear  to  necessitate,  must,  we  think, 
be  considered  unequivocal  indications  that  its 
dimensions,  in  directions  where  these  conditions 
obtain f  are  not  only  not  infinite,  but  that  the 
Bpace-penetratinff  power  of  our  telescopes  suffices 
fiiirly  to  pierce  through  it  and  beyond  it*  But, 
<m  the  other  hand,  there  are  parts  where  not  the 
slightest  indication  of  a  limit  isdiscemible.  'Such 
is,  in  effect,  the  spectacle  afibrded  by  a  very  large 
portion  of  the  Milky  Way  in  that  interesting 
region  near  the  point  of  its  bifurcation  in 
Scorpio,  where,  through  the  hollows  and  deep 
recesses  of  its  complicated  structure,  we  behold 
what  has  all  the  appearance  of  a  wide  and 
indefinitely  prolonged  area,  strewed  over  with 
discontinuous  masses  and  clouds  of  stars,  which 
the  telescope  at  last  refuses  to  analyse.' 

There  is  also  another  objection  which  has 
been  raised  by  Struve,  namely  that  the  celestial 
spaces  are  not  perfectly  transparent,  and  that 
therefore  the  light  of  distant  stars  is  enfeebled 
more  than  in  proportion  to  their  distance. 

The  only  conclusions  which  can  be  safely 
drawn  are  the  following: — 

1.  That  the  whole  light  of  the  Milky  Way  is 
nothing  but  the  light  of  innumerable  stars  of 
all  magnitudes  down  to  the  faintest  point  per- 
ceptible in  the  best  telescopes. 

2.  That  the  phenomena,  on  the  whole,  agree 
with  the  supposition  that  the  stars  of  our 
firmament,  instead  of  being  scattered  through 
space  indifferently  in  all  directions,  form  a 
stratum  of  which  the  thickness  is  small  in  com- 
parison with  its  length  and  breadth,  and  that 
the  mm  occupies  a  puuse  near  the  middle  of  the 
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thickness,  and  near  the  point  where  the  strdtum 
is  subdivided  into  two  principal  laminae. 

3.  That  if  all  the  fix^  stars  in  the  firmament 
be  regarded  as  forming  one  great  system— that 
of  the  galaxy — we  are  still  in  complete  ignonin co 
of  its  extent,  and  without  the  least  idea  of  what 
may  be  called  its  ground  plan. 

«kabaiiiim(Lat.;Gr.xa^3<*»^).  A  slightly 
fetid  gum  resin,  produced  by  the  Galbanum 
officinale.  It  is  imported  from  Turkey  and  the 
East  Indies  for  medical  use,  but  is  of  little 
importance. 

Ckdbnla  (Lat.  the  yellow  bird),  A  genus  of 
Scansorial  birds  closely  allied  to  the  kingfishers 
by  their  elongated  sharp-pointed  beak,  the  upper 
ridge  of  which  is  angular;  and  by  their  short 
feet,  the  anterior  toes  of  which  are  almost  wholly 
united :  these  toes,  however,  are  not  precisely 
the  same  as  those  of  the  kingfishers.  The  plu- 
mage of  the  species  of  Galbula  which  are  called 
by  the  French  jacamars,  is  not  so  smooth  as 
that  of  the  kingfishers,  and  always  has  a  metal- 
lic lustre.  Thev  are  solitary  birds,  that  live  in 
wet  forests,  feed  on  insects,  and  build  on  low 
bushes. 

Ckdbiiliu.  In  Botany,  a  term  invented  by 
Oaertner,  to  denote  a  form  of  fruit  similar  to  a 
cone,  excepting  that  the  galbulns  is  round,  and 
has  the  heads  of  the  carpels  much  enlarged,  as 
in  the  fimit  of  the  juniper. 

Ckde.  The  Myrica  Gale,  a  small  native 
fragrant  bush,  of  the  order  Myricacem^  found  in 
boggy  places. 

Ckde  of  ixnnd.  The  Sea  term  for  a  con- 
tinued storm  of  wind :  the  lowest  degree  is  the 
fresh  gale,  the  next  a  strong  gale,  and  the  last 
a  heatfy  or  hard  gale,  called  also  a  whole  gale. 

Ckdea  (Lat).  In  Antiquity,  the  head- 
piece or  helmet  used  in  battle  by  the  Boman 
soldiers.  The  galea  was  used  for  the  same 
defensive  purposes  as  the  cassis ;  but  differed 
from  it  in  this,  that  while  the  cassis  was  the 
term  properly  applied  to  helmets  made  of  metal, 
the  galea  was  originally  of  hides. 

Galha.  (Lat«).  In  Botany,  the  helmet  or 
arched  part  of  a  fiower,  as  seen  in  the  Aconite ; 
hence  galeate,  helmeted. 

Ckde^a  (Gr.  7cUa,  because  it  is  supposed  to 
increase  the  milk  of  animals,  especially  of  goats). 
The  name  of  a  genus  of  plants,  including  G, 
officinalis^  or  Goat's  Rue,  a  plant  of  little  taste, 
and  eaten  in  Italy  in  salads.  It  was  formerly 
held  in  some  repute  as  a  cordial  in  fevers. 
The  genus  consists  of  perennial  herbs  of  the 
Leguminous  family,  nearly  related  to  Glycyr^ 
rhiza, 

Oalena  (Lat).  Native  sulphide  of  lead, 
composed,  when  pure,  of  86-6  per  cent,  of  lead 
and  1 3'4  sulphur.  It  forms  bunches  and  veins 
in  igneous  and  sedimentary  rocks,  especially  in 
Carboniferous  Limestone,  in  which  it  often  fills 
irregular  cavities  and  fissures.  It  occurs  in 
amorphous  masses  with  a  lamellar  structure, 
frequently  granular,  especially  when  silver  is 
present,  sometimes  almost  compact,  and  cxy- 
staUised  in  cubes,  octahedrons,  or  their  modi- 
fications.    The  colour  is  lead-grey,  much  like 
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tfaat  of  &e  metal  lead,  with  a  metallic  lustre, 
and  Bometimefi  mperflcially  covered  with  an 
iridesocint  tarnish.  Galena  is  the  most  abun- 
dant ore  of  lead,  and  that  from  which  the  greater 
part  of  the  metal  is  obtained. 

Sometimes  Galena  is  so  rich  in  silver  as  to 
be  worked  almost  entirely  as  an  orQ  of  that 
metal,  as  is  the  case  at  the  mines  of  Saxony, 
the  Harz,  and  those  of  Bleyberg  in  the  Eifel 

The  largest  lead  mine  in  the  world  is  that  of 
AUenheads  in  Northumberland;  and  some  of 
the  purest  metal  is  that  produced  at  the  Austrian 
mines  of  Notsch  in  Carinthia. 

CkilairtmtB,  In  Ecclesiastical  History,  a 
subdivision  of  the  sect  called  Waterlandians  in 
the  seventeenth  century.  In  Medical  History, 
the  followers  of  Galen  were  so  termed,  in 
opposition  to  the  practitioners  of  the  chemical 
school 

Ckdeopiflieeiu  (Gr.  ya\^,  a  weaael;  viBiiKos, 
an  ape),  A  genus  of  Insectivorous  Mammalia, 
having  the  bones  of  the  arm  and  leg,  but  not 
those  of  the  digits,  excessively  elongated,  and 
supporting  extensive  lateral  folds  of  skin  which 
are  useful  as  a  parachute,  but  not  as  organs  of 
flight  The  species  are  restricted  to  the  great 
islands  of  Uie  Indian  Archipelago ;  their  inferior 
incisora  are  remarkable  for  their  complex  form 
like  the  teeth  of  a  comb. 

OalemeA  (Lat.  galems,  a  cap  or  tuft),  A 
gvnus  of  Tetramerous  Coleoptera,  now  the  type 
of  an  extensive  &mily  (^G(uerucida\  including 
amongst  other  subgenera  the  noxious  turnip- 
flies  {Haltica),  All  the  QaUrueida  are  vege- 
table feeders,  both  in  their  larva  and  in  their 
perfect  state.  There  are  about  a  dozen  known 
British  species  of  Galeruoa  jiroipeT,  which  are 
small,  and  genezally  dark  or  dull-coloured 
beetles. 

Ckdtee08B  (Galium,  one  of  the  generaV  A 
natural  order  of  herbaceous  Exogens  of  the 
Cinchona!  alliance,  inhabiting  the  cooler  parts 
of  the  world.  Th^  are  distinguished  horn 
Cmekonacem  by  their  square  stems  and  verti- 
eOlate  leaves  without  stipules.  The  roots  of 
BMa  tinctona  yield  Madder,  and  those  of 
B,  eordtfolia  furnish  the  Mui^jeet  dye  of  India. 
Oallpea  (the  Guiana  name).  The  genus 
of  Butaoea  yields  the  Angostura  Bark  of  the 
Phannaoopceia.  It  ia  said  to  be  produced  both 
by  G.  officinalis  and  G,  Cusparia,  and  hence 
is  sometimes  called  Cuspaiia  Bark.  It  is  em- 
ployed in  medical  practice  as  a  tonic^  and  by 
the  natives  of  Guiana  to  stupefy  fish. 

CMOIpot.  A  white  resin  deri?ed  from  the 
Pinus  maritinuL 

gtilfnTn  (Gt.  ydXa,  mUk),  A  genus  of 
scrambliiig  herbs,  with  stellately  whorled  leaves, 
small  flowers  often  inconspicuous,  and  fruits  con- 
sisting of  two  dry  seed-vessels,  each  containing 
a  single  seed.  G.  Aparine,  the  Cleavers  or 
Goosegrass,  is  a  common  weed  in  almost  every 
bedgebank,  and  ia  remarkable  for  its  globular 
fruits  being  covered  with  hooked  prickles.  The 
torrefied  seeds  are  said  to  be  a  good  substitute 
for  coffee,  and  the  flowers  of  Galium  wrum 
an  used  to  oudle  milk.  The  roots  of  some  of 
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them  afford  a  purple  dye.  Like  Madder,  they 
belong  to  the  order  Galiacea. 
GaU  (Gr.  xo^4).  fBiui.] 
Gall  of  OlMS.  The  salts  and  other  im- 
purities which  float  upon  the  fused  materiahl 
for  the  manufacture  of  glass,  and  which  are 
skimmed  off    They  are  also  called  sandiver. 

CkOl  Xnseots.  The  name  of  a  &mily  of 
Hemipterans,  comprehending  those  of  which 
the  females,  towards  the  period  of  oviposition, 
assume  a  globular  form,  analogous  to  the  galls 
caused  by  the  gallicolca. 

Gall  Wats.  Excrescences  produced  by  the 
cynips,  a  small  insect  which  deposits  its  eggs 
in  the  tender  shoots  of  the  Quercus  infcctoria^  a 
species  of  oak  abundant  in  Asia  Minor.  When 
the  maggot  is  hatched,  it  produces  a  morbid 
excrescence  of  the  surrounding  parts,  and  ulti- 
mately eats  its  way  out  of  the  nidus  thus 
formed.  The  best  galls  are  imported  from 
Aleppo  and  Smyrna;  their  principal  ingre- 
dients are  tan  and  gallic  add.  The  mfusion  of 
galls  affords  a  dense  white  precipitate  in  solu- 
tion of  gelatine,  and  a  bladL  precipitate  with 
the  persalts  of  iron.  The  latter  property  leads  to 
the  use  of  galls  in  the  manufacture  of  ink  and 
of  black  dye ;  they  are  also  used  as  an  astrin- 
gent in  medicine. 

CkOls.  Local  affections  or  diseases  of  plants, 
caused  by  the  puncture  of  insects.  They  are 
ptroduced  by  an  excessive  deposition  of  cellular 
tissue,  and  are  of  no  consequence  to  the  general 
health  of  the  individual  subject  to  them. 

Gall-bladder.  An  oblong  membranous 
receptacle  attached  to  the  under  pert  of  the 
liver.  It  retains  the  bile  which  regurgitates 
from  the  hepatic  duct^  and  sends  it  through 
the  cystic  duct,  which  proceeds  from  its  neck 
into  the  ducttu  communis  choledochus,  and 
thence  into  the  duodenuuL 

Gall  -  etonee.  Concretions  occasionally 
found  in  the  gall-bladder  and  biUaiy  ducts. 
They  consist  either  of  a  peculiar  &tty  matter 
called  cholesterine,  or  of  inspissated  bile,  or  of 
mixtures  of  the  two.  The  gall-stones  of  the  ox 
generally  contain  a  peculiar  yellow  colouring 
matter  which  is  valued  by  painters. 

Galleon  (ItaL  galeone).  A  name  formerly 
applied  to  large  and  lofty  ships  of  war :  it  was 
subsequently  limited  to  the  treasure  ships  which 
brought  the  riches  of  the  New  World  to  Spain. 
They  were  heavy  unmanageable  vessels. 

Gallery  (ItaL  gallena,  Fr.  galerie).  In 
t^e  Fine  Arts,  a  term  applied  to  a  collection  of 
works  in  painting  or  sculpture,  or  to  the  build- 
ing containing  it.  The  earliest  calleiy  or 
museum  of  wMch  there  is  any  record  was  that 
of  the  Herteum  or  temple  of  Juno  at  Samoa, 
to  which  a  picture  galleiy  (nmuco^m))  was  at- 
tached. The  Poscile,  or  painted  chamber,  at 
Athens  was  a  galleiy  of  paintings,  but  not  quite 
in  the  sense  now  applied.  The  Egyptian  Ptole- 
mies formed  collections  of  pictures,  as  did  also 
tiie  Bomans :  Yerres  had  a  remarkable  collec- 
tion of  works  of  art ;  and  most  of  the  public 
temples  of  Borne  were  depositories  of  works  of 
painting  and  sculpture ;  tne  Temple  of  Peace 
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Mva  reno?med  for  its  collections.  Constanti-  j  pictares,  and  the  Esterbazj  and  lichtenstein 
nople,  however,  had  still  greater  aoeamnlations  collections  at  Vienna,  are  perhaps  the  best  pri- 
than  Rome.  Li  Europe,  the  maenificent  Ma-  |  yat^  galleries.  The  Vatican  at  Borne  and  the 
seum  of  the  Louvre,  tnough  mn<£  reduced  in  British  Museum  possess  the  largest  and  most 
1815  by  the  restoration  of  man^  -works  acquired  yaluable  galleries  of  sculpture. 


by  conquest,  is  still  one  of  the  richest  in  pictures 
numerically;  but  it  does  not  possess  so  many 
ftrst-rate  Italian  pictures  as  the  British  National 
Gallery.  The  galleiy  founded  at  Florence  by 
Cosmo  n.  long  enjoyed  the  first  rank,  but  must 
be  now  considered  secondary  to  several  Euro- 

Eean  galleries.  The  treasures  of  Florence  are, 
owever,  divided  into  two  collections — ^that  of 
the  Uffizi,  and  that  of  the  Pitti  palace ;  but 
both  galleries  combined  do  not  equal  in  num- 
bers the  collections  of  Dresden,  of  Madrid,  or 
of  the  Louvre.  Numbers,  of  course,  are  not  the 
real  test  of  the  value  of  a  gallery  of  works 
of  art ;  but  where  all  have  been  formed  with 
more  or  less  indiscrimination,  it  becomes  a  fair 
test  The  selected  galleries  are  few,  those  of 
the  Vatican  at  Borne,  the  National  Gallery  in 
London,  and  the  Finaoothek  at  Munich  being 
almost  the  only  examples.  If  we  rank  the  prin- 
cipal galleries  of  Europe  according  to  their 
numbers,  the  following  is  their  order  at  this 
date  (1865)  :  1.  Versailles,  about  8,300  works, 
chiefly  French  battles;  2.  Dresden,  about  2,200 
pictures ;  3.  Madrid,  Real  Museo  of  the  Fitido, 
1,833 ;  4.  The  Museum  of  the  Louvre,  about 
1,800;  5.  The  Hermitage  at  St.  Petersburg, 
1,631;  6.  The  Gallery  of  BerHn,  1,250;  7.  The 
Belvidere  at  Vienna,  upwards  of  1,650 ;  8.  The 
Pinacothek  of  Munich,  1,270;  0.  The  Gallery 
of  the  UfRri  at  Florence,  upwaids  of  1,200; 

10.  The  National  Gallery,  London,  about  750 ; 

11.  The  Gallery  of  the  Museo  Borbonioo  at 
Naples,  about  700;  12.  The  Academy  at  Ve- 
nice, 688 ;  13.  The  Academy  of  Antwerp,  584 ; 
14.  The  Gallery  of  Turin,  569;  15.  The  Brera 
of  Milan,  503 ;  16.  The  Pitti  Palace,  Florence, 
500;  17.  The  collection  of  BmiiBelB,  400; 
18.  The  Gallery  of  Amsterdam,  386;  19.  The 
Stiidel  Institution  at  Frankfort^  880;  20.  The 
Museum  at  the  Hague,  304 ;  21.  The  collection 
of  the  Academy  of  Bologna,  280;  22.  The 
Capitol  at  Borne,  225 ;  and  23.  The  celebrated 
Gallery  of  the  Vatican  at  Borne,  only  37.  The 
National  Gallery  of  London  is  unfortunately  at 
present  divided,  from  utter  insofficiency  of  space 
at  Trafalgar  Square,  a  part  of  the  national  col- 
lection being  placed  at  Kensington ;  if  united  in 
one  whole  and  properly  displayed,  it  would  ap- 
pear what  it  is,  not  only  one  of  the  most  select 
and  valuable,  but  also  one  of  the  larger  European 
galleries ;  and  it  is  yet  only  in  its  infancy :  it 
was  first  opened  to  the  public  on  May  10,  1824, 
with  38  pictures,  just  one  more  than  the  Va- 
tican possesses  at  this  day.  Edinbui^h  and 
Dublin  have  also  now  their  national  galleries, 
and  England  possesses  also  the  public  collec- 
tions at  Hampton  Court  and  Dulwich,  besides 
the  valuable  royal  gallery  at  Windsor,  and 
the  private  galleries  of  the  duke  of  Suther- 
land, the  marquis  of  Westminster,  the  earl  of 
Ellesmere,  and  others.;  The  Borghese  Gal- 
lery, a  collection  of  upwards  of  500  valuable 
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Gaxlbrt.  In  Fortification,  a  covered  pas- 
sage, sometimes  constructed  under  the  counter- 
scarp and  loopholed. 

Gallbbt.  In  Mining,  a  passage  leading  in- 
wards from  the  entrance  of  the  mine. 

Ckdley  (Fr.  galore).  A  low-built  vessel 
propelled  by  sails  and  oars,  either  on  a  single 
tier,  or  on  tiers  of  benches  one  above  the  other. 
The  war  vessels  of  antiquity  were  all  galleys. 
Among  the  Greeks  those  chiefiy  mentioned  are 
the  pentecontori,  which  appear  to  have  had  fifty 
oars  disposed  in  a  single  tier;  and  the  triremes, 
vessels  with  three  banks  of  oars.  [Tbibemb.] 
Galleys  were  likewise  employed  by  the  mari- 
time nations  of  the  middle  ages  in  the  Mediter- 
ranean. Their  use  in  naval  war  hardly  ceased 
until  the  end  of  the  seventeenth  century;  and 
the  Venetian  republic,  down  to  the  period  of 
its  extinction,  always  maintained  a  number 
of  war  galleys.  The  Venetian  galleys  had  a 
single  tier  only,  and  all  modem  g^leys  followed 
the  same  construction.  These  were  formidable 
vessels  in  a  calm,  but  unfit  for  a  rough  sea. 
The  Venetians  had  also  a  large  high-pOoped 
sort  of  galley  called  ^aleaeea^  lAence  the  word 
galleass  and  galfiott  in  old  Eng;lish  writers. 

The  nnme  galley  is  also  apphed  to  some  of  the 
smarter  boats  of  a  ship  of  war,  as  tke  admirals 
galley,  the  captaiiCs  galley.  The  latter  is  a 
handsome  and  very  swift  boat,  propelled  by  six 
idteniate  oars,  handled  bv  a  picked  crew.  The 
galley  in  a  ship  is  the  place  where  cooking  is 
carried  on :  it  is  in  the  forepart  of  the  vessel, 
on  one  of  the  lower  decks. 

The  punishment  of  the  galleys,  i.  e.  the  em- 
ployment of  condemned  criminals  in  the  toil- 
some employment  of  rowing  them,  is  said  to 
have  originated  under  the  Greek  empire.  It 
was  used  by  all  the  nations  bordering  on 
the  Mediterranean.  In  France,  under  the  old 
jurisprudence,  the  punishment  of  the  ^leys 
was  the  severest  of  secondary  penalties. 
About  the  end  of  the  reign  of  Louis  XTV., 
when  galleys  themselves  began  to  be  disused, 
the  galley  slaves  were  employed  in  hospitals, 
public  works,  &c.;  and  the  name  of  the  punish- 
ment was  changed  by  the  Constituent  AiMembly 
(1798)  to  travaux  forchs^  comj>uhjorT  labour, 
whence  the  word  format  for  a  criminsa  so  con- 
demned. Under  the  code  of  the  empire  the 
punishment  was  accompanied  with  forfeiture  of 
property,  infamy,  and  branding.  By  an  alter- 
ation of  the  law  efiected  in  1832,  the  brand 
was  abolished;  and  the  criminals,  who  had 
hitherto  been  intermingled  in  the  three  penal 
fortresses  (Toulon,  Eochefort,  and  Brest),  were 
dassified.  Toulon  was  appropriated  to  those 
condemned  for  ten  years  and  under;  Br^st, 
to  those  from  ten  to  twenty;  Eochefort;,  to 
persons  condemned  for  life.  The  name  hagne, 
applied  in  Franc©  to  prisons  in  whidi  those 
condemned  to  oompuLsory  labour  acre  confined. 
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is  deriyed  from  the  famous  Bagnio  priflon  at  | 
CoDstuitmople,  bo  called  on  account  of  some 
baths  situated  there.  The  principal  crimes 
nov  punished  in  this  manner  by  the  French 
law  are — some  acts  of  yiolence  against  the  go- 
Temment  or  public  law;  coining  or  forgery; 
sssaults  followed  by  death  on  legal  officers; 
murder,  unless  under  aggravated  circumstances; 
rape,  abduction,  burglary,  highway  robbexy, 
p»juiy,  &C. 

Gaujit.  In  Printing;  pieces  of  thin  board 
or  metal  of  different  sizes,  with  ledges  about 
three-fifths  of  the  height  of  types,  for  reoeiring 
the  matter  as  it  is  composed,  and  for  affording 
a  level  on  which  to  make  it  up  into  pages. 

Oolll.  In  Roman  Antiquities,  priests  of 
Cybele,  at  Some.  The  origin  of  the  word  is 
uncertain,  but  they  are  said  to  have  been  so 
called  from  the  river  Gallus  in  Phrygia,  whence 
the  worship  of  the  goddess  was  intr^uced  into 
Rome  B.C.  204.  (Liv.  zxix.  14.)  These  priests 
were  always  eunuchs  (Lucretius  ii.) ;  and 
being  chosen  from  a  low  class,  were,  unlilLe  all 
other  priests,  allowed  to  beg  on  certain  days. 
(Ci&  be  Legibus  ii.  9.)  In  their  rites  they 
resembled  the  Cobtbantes,  Dacttli  and  Cu- 
BBTHS  [which  see]. 

CtadUe  Aold.  An  acid  obtained  from  galls 
and  some  other  vegetable  astringents.  It  is 
white,  crystalline,  and  soluble  in  water  and 
aleohoL  It  gives  an  inky-blue  colour  with  a 
peisalt  of  iron,  but  no  precipitate  with  gelatine, 
which  distinguishes  it  from  tannic  add.  When 
heated  to  about  415^,  it  is  resolved  into  car^ 
bonic  acid  and  pyrogalUo  acid;  this  latter 
acid  is  largely  manu&ctuied  for  the  purposes 
of  photography. 

Ilalllinan  draroli.  The  distinctive  title  of 
the  Roman  Catholic  church  in  France,  which 
maintains  a  certain  degree  of  independence  in 
respect  of  the  Roman  see.  The  liberties  of  the 
Galliean  Church,  first  asserted  in  the  Pragmatic 
Sanction  (1438),  were  defined  and  confirmed 
in  the  Qnatuor  Propositiones  Cleri  Gallicani, 
promulgated  in  1682.  The  occasion  of  this 
declaration  was  a  dispute  between  Louis  XIV. 
and  Pope  Innocent  XI.  concerning  the  ri^t 
long  practised  by  the  French  kings  of  occupying 
in  their  own  persons  the  inferior  preferments 
of  a  diocese  which  lapsed  during  the  vacancy 
of  the  seei  It  was  then  determined  by  an 
assembly  of  the  French  clergy,  that  the  pope 
has  no  temporal,  but  only  spiritual  rights,  as 
the  vicegerent  of  Christ:  that  even  these  are 
limited  by  canons  and  coundls :  and  that  the 
decrees  of  the  holy  see  are  subject  to  reversal 
upon  the  decision  of  the  clergy  in  general 
{Dedaration  of  the  French  Clergy  eoncemiTig 
EcdenasHcdl  Power,  drawn  up  by  the  famous 
Bossnet,  bishop  of  Meaux,  in  the  assembly 
convoked  by  Louis  XIV.  in  1682.)  While, 
howerer,  it  asserts  this  liberty  in  speculative 
points,  the  Chdlioan  church  does  not  differ  from 
the  Roman  in  any  points  of  faith.  It  has,  how- 
exer,  alw&ya  been  the  object  of  the  Jesuits,  and 
that  large  party,  both  of  clergy  and  hdty,  who 
Jave  sided  with  them,  to  bring  the  diurch  in 
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France  more  doeely  into  submission  to  the  see 
of  Rome.  The  Jansenists ;  the  great  legal  body, 
headed  by  the  parliaments ;  and  many  of  the 
leading  divines  of  that  church,  such  as  Fleuiy 
and  BoBSuet,  were  arraved  on  the  other  side :  and 
the  struggle  oontinuea  with  more  or  less  vehe- 
mence it^ueh  the  eighteenth  century.  The 
suppression  of  the  Jesuits  appeared  for  the  time 
to  give  the  victory  to  the  Galliean  side.  But  it 
may  be  said  to  have  suffered,  in  the  eyes  of  the 
Catholic  public  in  general,  a  very  severe  defeat 
when,  in  the  early  part  of  the  Revolution,  its 
leaders  sided  to  a  considerable  extent  with  the 
party  of  progress,  and  accepted  the  *dvil  consti- 
tution *  of  the  deigy.  The  period  of  lowest  ex- 
ternal power  of  the  church  m  France  was  that 
of  the  revival  of  what  are  oommonlv  called 
Ultramontane  opinions  in  the  churdi  of  Rome ; 
those,  namely,  which  exalt  most  hichly  the 
papal  power,  and  are  most  opposed  to  the  exist- 
ence of  anything  approachi^  to  national  and 
independent  churches  or  branches  of  the  church 
within  the  communion  of  Rome.  Accordingly, 
the  concordat  effected  by  Napoleon  I.  with 
Rome,  although  it  established  a  dmrch,  in  the 
political  sense  of  the  word,  dependent  on  the 
State,  yet  in  no  decree  tendea  to  reconstitute 
that  Galliean  church  which  the  great  divines 
of  the  age  of  Louis  XIV.  had  endeavoured,  with 
some  success,  to  build  up.  Since  that  time 
the  Ultramontane  school  appears  to  have  ac- 
quired still  more  dedded  infiuenoe  among  the 
clergy  of  France. . 

Ctonielam.  Literally,  a  phrase  or  constrae- 
tion  peculiar  to  the  French  language,  but  used 
generally  to  denote  such  phrases  or  modes  of 
speech  in  English  as  are  formed  after  the  French 
idiom. 

CkOlieolA  (Lat.  galla,  a  gall ;  colo,  I  inhabit). 
The  name  of  a  fisunily  of  Fupiparous  Hymeno- 
pterans,  including  those  of  which  the  larv» 
mhabit  the  galls  or  vegetable  excrescences 
caused  by  the  perforation  and  oviposition  of 
the  parent  insect 

OaUlBAOMUiSy  Galllaaoea  (Lat  gallus, 
a  ooek),    [Rasobes.] 

CKdllmae  or  ^Vater-lieii.  The  type  of 
the  subgenus  GaUinula,  now  dismembered 
from  the  FtUica  of  Linnaeus,  which  term  is 
restricted  in  modem  systems  of  ornithology  to 
the  Coots  proper. 

Oalliott.  A  strong  and  cumbrous  bluff- 
bowed  vessd  used  by  the  Dutch,  having  a  main 
mast  and  a  mizen  mast,  usually  dose  ait 

OttlllBMilte.  A  mineralogical  synonym  of 
Titamte, 

CkUlOB  (Old  Fr.  galon).  An  English  mea- 
sure of  capadtf .  By  Act  of  Parliament  the  im- 
perial gallon  is  to  contain  10  lbs.  avoirdupois 
of  distilled  water,  weighed  at  the  temperature 
of  62^  of  Fahrenheit,  the  barometer  standing 
at  30  inches.  This  is  equivalent  to  277*274 
cubic  inches.  The  old  English  gallon,  wine 
measure,  contained  231  cubic  inches;  beer 
measure,  282  cubic  inches.     [IVIsasubes.] 

Oallotaanlo  Aoid.  The  tannic  acid,  or 
astringent  prindple  of  nut-galls^  obtained  on 
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percolating  galls  with  washed  ether  and  era- ' 
porating  the  aqueous  portion  of  the  percolate.  | 
It  forms  an  insoluble  compound  with  gelatine,  ' 
the  formation  of  which  is  the  chief  feature  in 
the  operation  of  tanning  hides  to  form  leather.  \ 
It€  combination  with  iron  forms  the  basis  of 
black  writing  inks.     [Tannin.] 

Gallowsbits.  On  Shipboard,  consist  of  a 
stout  wooden  framework  for  the  support  of 
spare  spars. 

GaUy-'Worm.    [Julis.] 

Oalt.     [Gattlt.] 

Oalvanlsm  (from  Galvani,  professor  of 
anatomy  at  Bologna^  the  discoverer  of  some  of 
the  phenomena  connected  with  this  form  of 
electricity  in  the  yeAr  1790).  Under  this  term 
are  frequently  included  the  phenomena  of  Vol- 
taic Elbcthicitt  [which  see].  We  shall  here 
limit  it  to  the  apparent  evolution  of  electricity 
by  the  contact  of  different  metals ;  .this  is  best 
observed  by  the  muscular  contractions  which 
are  produced  in  the  leg  of  a  frog  recently  killed, 
when  two  different  metals,  such  as  zinc  and 
silver,  tin  and  gold,  &c.,  one  of  which  touches 
the  crural  nerve,  and  the  other  the  muscles,  are 
brought  into  contact.  Every  time  the  metals 
touch  each  other,  the  limb  becomes  powerfully 
convulsed  ;  and  if  the  experiment  be  made  with 
a  dead  rabbit,  one  of  the  metals  being  in 
contact  with  the  brain,  and  the  other  with  the 
muscles  of  the  extremities,  the  whole  body  of 
the  animal  is  strangely  agitated.  Similar  ex- 
periments have  been  made  upon  the  bodies  of 
criminals  shortly  after  execution.  These  re- 
sidts,  which  have  till  lately  been  consid^-red  to 
depend  upon  the  effects  of  electricity  excited  by 
the  contact  of  the  metals  upon  the  nervous  and 
muscular  Fystems,  led  Volta  to  his  celebrated 
researches,  which  terminated  in  the  discovery 
of  the  Voltaic  battery.  Nearly  all  the  cases, 
however,  of  the  apparent  production  of  electri- 
city by  contact  have  been  satisfdctorily  traced 
by  Faraday  to  chemical  action.  [Voltaic 
Battery.] 

Galvanometer.  An  instrument  for  ascer- 
taining the  presence  and  estimating  the  amount 
of  a  current  of  electricity,  especially  galvanic  or 
voltaic  electricity,  by  the  de- 
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viation  which  it  oecaaions  in 
^^  the  magnetic  needle.  Thesim- 
■^  plest  form  of  galvanometer  is  a 
magnetic  needle  poised  upon  a 
point.,  and  surrounded  by  one 
or  more  coils  of  copper  wire  covered  with  silk, 
the  ends  a  and  b  either  beijag  left  free,  or  termi- 
nating in  two  small  copper  cups  containing  mer- 
cury, for  the  convenience  of  communication  with 
the  source  of  electricity.  When  this  needle  is 
placed  parallel  to  the  coil,  and  in  the  magnetic 
meridian  (as  represented  in  the  above  figure), 
it  imn>ediately  deviates  when  the  electric  cur- 
pent  passes  through  the  coil ;  and  the  deviation 
is  either  to  the  east  or  the  west,  according 
to  thp  direction   of  the   current.     [Ej^ectko- 

MAGNETISM.] 

Sometimes  the  needle  is  surrounded  by  two 
aeparate   coils   of  wire,    through    which   two 
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electric  currents  can  be  made  to  pasb  in  different 
directions ;  the  deflection  of  the  needle  then 
indicates  the  comparative  strength  of  the  two 
currents  which  are  tending  to  deflect  it  in 
opposite  directions.  Such  an  instrument  is 
termed  a  differential  galvanometer.  Becently 
a  very  sensitive  galvanometer  has  been  devised 
by  Prof  William  Thompson:  it  has  a  small 
mirror  attached  vertically  to  the  axis,  and  upon 
this  mirror  a  beam  of  light  is  thrown,  which  being 
received  upon  a  screen  at  the  distance  of  sever^ 
feet  from  the  instrument,  magnifies  any  de- 
flection of  the  needle  enormously ;  since  the 
beam  reflected  from  the  mirror  not  only  acts 
like  an  arm  of  the  same  length,  but  also  travels 
with  twice  the  angular  velocity  of  the  mirror. 
This  form  of-  instrument  is  termed  a  fejkcti^ig 
gal  vanom€tei\ 

Galvanoscope.  An  instrument  for  de- 
tecting slight  currents  of  electricity.  Its  con- 
struction is  the  same  as  that  of  the  galvano- 
meter; but,  being  merely  a  qualitative  in- 
strument, it  has  no  provision  for  measuring 
the  angle  of  deflection  of  its  magnetic  needleu 
[Galvanometer.] 

Gamba  (Lat).  A  technical  term  in  Mam- 
malogy, applied  by  Illiger  to  the  elongated 
metatarsus  of  the  Ruminants  and  Solipods. 

Gambeson.    [Poxtbpoint.] 

Oamblr.  An  astringent  drug  obtained  from 
Uncaria  Gambir,  and  used  as  a  substitute  for 
Catechu. 

Gambogre.  A  yellow  gum  resin  much  nsed 
as  a  pigment,  and  in  medicine  as  a  drastic  and 
nauseating  purge.  That  which  is  imported  from 
Ceylon  in  cakes  rolled  up  in  flag  leaves,  is 
the  produce  of  the  Garcinia  Cambogia.  That 
of  Mysore  is  said  to  be  the -produce  of  G.  jnc- 
toria ;  while  that  of  Siam  has  been  ascertained 
to  come  from  a  variety  of  G.  Morella. 

Game  &aws.  The  principal  statutes  re- 
lating to  game  now  in  force, are  the  7&S Geo. 
IV.  c.  49,  the  9  Geo.  IV.  c.  69,  and  1  &  2  Wm.  IV. 
c.  32,  with  several  subsequent  statutes  amend- 
ing these  enactments.  By  the  common  law, 
which  followed  the  old  forest  law,  as  intro- 
duced into  this  country  by  the  Normans,  all 
game  was  the  property  of  the  king ;  no  person 
whatsoever  could  enjoy  the  diversion  of  sport- 
ing, unless  authorised  by  royal  grant  of  a  chase 
or  free  warren ;  and  to  kill  a  deer  was  deemed 
almost  as  heinous  an  act  as  to  kill  a  man.  But 
although  at  common  law  no  persons  could  with 
impunity  encroach  upon  the  kingly  prerogative 
of  pursuing  game,  yet  those  were  exposed  to  the 
additional  pains  and  penalties  of  the  statute  law 
who  committed  this  offence  not  being  possessed 
of  a  certain  rank  or  dignity,  or  of  a  certain 
amount  of  landed  property.  Strictly  speaking, 
then,  the  superior  condition  in  life  of  a  party 
constituted  the  ground  of  his  exemption  from 
additional  pimishment,  and  not,  as  commonly 
supposed,  a  qualification  to  do  that  which  was 
altogether  interdicted,  whether  to  the  peer  or 
the  peasant.  But  the  aggravated  offence  under 
the  statutes,  namely,  that  of  sporting  without 
rank  or  fortune,  being  in  later  times  severely 
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visited,  wHile  the  origixuil  ofFetiee  at  common ;  paying  10^.  at  one  sitting  mighty  within  three 
kw  was  passed  over,  rank  and  fortune  were,  in  i  months,  recoyer  the  same  wiu  costs ;  hot  the 
the  end,  looked  upon  as  a  qualification ;  and  a  sererity  of  this  Act  was  qualified  by  a  subse- 
freehold  estate  of  100/.  a  year,  or  leasehold  ^  queut  statute  (5  &  6  Wm.  lY.  c.  41)  in  favour 
for  99  yean  of  1501.  a  year,  or  being  the  son  of  innocent  holders  of  such  securities.  More 
and  heir  apparent  of  an  esquire  or  person  of  recently  it  has  been  enacted  that  all  agreements 
superior  degree^  were  accounted  as  so  many  |  by  way  of  gaming  or  wagering  shall  be  void, 
qualifications.  The  statute  law  prohibited  any  i  and  that  money,  &c.,  alleged  to  be  won  upon 
persons  whatsoever,  whether  qualified  to  kill ,  any  wager  shall  not  be  legally  recoverable ; 
game  or  not^  from  making  it  the  subject  of  sale  but  this  enactment  does  not  apply  to  any  sub- 


or  merchandise. 

The  principal  alterations  in  the  law  made 
by  the  last  Act  above  mentioned  are,  first, 
that  all  quaUfieationa  are  done  away  with, 
and  that  any  person  taking  out  a  proper  cer- 
tificate may  kill  game  on  his  own  land,  or  that 


scription  for  or  towards  any  plate,  prize,  or 
sum  of  money  to  be  awarded  to  the  winner  of 
a  lawful^ame,  pastime,  &c.  (8  &  9  Vict.  c.  109). 
But  gaming  as  a  public  offence  had  never  been 
satisfactorily  dealt  with  until  the  last-mentioned 
Act  (1846),  which  gave  the  power  of  summary 


of  another  person,  with  bis  leave;  and  secondly,  conviction  against  persons  engaged  in  keeping 


that  every  person  having  such  a  certificate  may 
sell  game  to  any  person  licensed  to  deal  in  it 
according  to  the  Act,  who  again  is  at  liberty  to 
retail  it  without  rebtrietion. 

Most  trespasses  and  ofiences  relating  to  game 
are  punishable  upon  summary  conviction,  before 
magistrates.  The  most  serious  of  these  offences 
is  what  is  called  niffht  poaching.  After  two 
convictions  before  a  magistrate  &r  this  offence 
it  becomes  a  misdemeanour,  to  be  proceeded 
against  by  indictment  and  punishable  by  penal 
servitude  for  seven  years,  or  imprisonment 
and  hard  labour.  Night  poaching  committed 
by  three  or  more  persons  in  company  together 
is  a  misdemeanour  in  the  first  instance,  and 
punishable  by  penal  servitude  for  fourteen  years, 
or  imprisonment  and  hard  labour.  By  the 
last  'Act  for  the  Prevention .  of  Poaching,* 
25  &  26  Yict.  c.  114  (1862),  power  is  given  to 
constables  to  search  for  game,  without  warrant 
in  certain  cases,  and  tx)  detain  the  game,  the 
party  who  is  found  to  have  unlawfully  taken 
It  being  liable  to  fine.  For  the  purposes  of 
this  Act^  the  word  game  is  defined  to  include 
hares,  pheasants,  partridges,  woodcocks,  snipes, 
rabbits,  grouse,  black  or  moor  game ;  besides 
the  eggs  of  several  of  these  birds. 

Ckimes  (A.-Sax.  ^aman,  apart),  Oames 
have  been  resorted  to  in  all  ages  and  among  all 
nations  for  the  purposes  of  mental  or  physical 
exercise  or  amusement.  The  games  of  the  an- 
dent  Greeks  were  religious  solemnities,  which 
brought  the  citizens  of  all  the  independent 
states  of  Ghreece  in  contact ;  and  these  festal 
communions  {vavuryipfis)  served  as  the  most 
popular  bonds  of  social  union  among  all  who 
bore  the  Hellenic  name.  The  four  principal 
games  vrere  the  Olympian,  Ptthiak,  Nkmban, 
and  IsTHKiAN.  (Wachsmuth's  Historical  An- 
tiquities of  the  Greeks,  ch.  1.  part  ii.  s.  22 ; 
Grote's  History  of  Greece,  part  ii.  ch.  ii.  See 
also  the  treatise  of  Barbeyrac  on  the  Morality 
of  Games.) 

OaminiT-  In  liaw,  all  common  gaming- 
houses  are  nuisances  in  the  consideration  of 
English  law.  The  first  statute  against  public 
gaming  is  the  33  Hen.  VIII.  c.  9.  By  9 
Anne  c.  14  securities  given  for  the  repayment 
of  money  lent  for  purposes  of  gaming  were 
declared  to  be  void ;  and  any  person  losing  and 


and  managing  pubbc  gaming-houses,  and  wh-.. 
was  amended  and  rendered  more  stringent  in 
1854  by  the  stat.  17  &  18  Vict.  c.  38.  In 
France,  where  the  privilege  of  keeping  such 
houses  had  been  farmed  by  a  company  for 
6,000,000  francs  annually,  public  gaming-houses 
were  suppressed  by  the  law  of  July  22,  1836, 
from  January  1,  1838 ;  and  this  example  has 
been  followed  by  most  of  the  chief  continental 
states,  so  that  they  now  exist  only  in  some 
small  principalities,  chiefiy  German,  where  the 
government  has  not  yet  been  able  to  make  up 
its  mind  to  the  loss  of  income  which  their 
abolition  would  occasion. 

CNunmapifkiBetloii.    The  name  sometimes 
given  to  the  definite  integral 


jf^«^-Mx. 


for  which  Legendre  in  his  Exercices  du  Calcul 
Integral,  vol.  ii.,  used  the  symbol  r  («),  and  pro- 
posed the  name  of  second  Eulerian  integral, 
Euler  having  first  examined  its  properties. 
These  properties  are  very  remarkable,  and  the 
more  important  since  a  great  many  definite 
integrals  may  be  expressea  by  means  of  the 
gamma-function.  For  positive  values  of  n  it 
can  easily  be  shown,  by  integrating  by  parts, 
that  r(« +  l)=«i  r(n),  and  since,  manifestly, 
r(l)  =  l,  it  follows  that  for  positive  integral 
values  of  n, 

r(n+l)»1.2.3..n-;i. 

When  n  is  a  proper  firaction,  the  following 
relation  exists : 


r(«).r(i-»)- 


smnir 


and  gives,  for  na*J,  the  value  ^(i)=s^/1r. 
It  may  further  be  remarked  that  when  n 
-1*4616321451...,  V  (n)  has  the  mtm- 
mum  value  0*8856031944.  Legendre,  in  his 
Exercices,    gives    a   table   of   the  values  of 

log    r  ( Y^-  )  for   all   integral  values  of  « 

between  1,000  and  2,000.  Gauss,  Lagrange, 
Jacobi,  Dirichlet,  and  several  other  modem 
vmters  have  contributed  papers  on  the  proper- 
ties of  this  important  transcendental  function. 

GammarlneSv    Ckunmarlna   (Gr.    Mtfi- 
/uafwf,  a  lobster).    The  name  of  a  &mily  of 
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Amphipodons  Gnistaceana,  hsTing  the  genua 
GammaruSf  or  the  sand-hopper,  as  the  type. 

Ckumnoiitttr«  The  rope  by  which  the 
bowsprit  is  bound  finnly  down  to  the  eutwater. 
The  object  of  the  gammoning  is  to  exercise 
a  pressQie  opposite  to  the  upward  pressure  of 
the  forestays  and  jibs.  The  ropes  of  the  gam* 
moning  toe /rapped  to  render  them  as  taut  as 
possible. 

Oamomorpliiaai  (Or.  7av<^«,  U  marry, 
and  ptop^i  shape).  That  stage  of  doTelcpement 
of  organised  beings  in  which  the  spermatie  and 
germinal  dements  are  fbrmed,  matured,  and 
generated,  in  preparation  for  another  act  of 
^cundation,  as  the  commencement  of  a  new 
genetic    cycle.     [Pbotovobphic  and   Obtho- 

VORPRXC.] 

Oamiif  or  gninitm  Vt.  In  Music,  a  scale 
whereon  the  musical  notes  are  disposed  in  their 
scTeral  orders.  Its  invention  is  attributed  to 
€hiido  Aretino,  a  monk  of  Tuscany  ;  it  is  also 
called  the  harwumieal  hand,  Guide  having  made 
nse  of  the  figure  of  the  hand  to  demonstrate 
the  progression  of  his  sounds. 

OADdliarvtt.    [CaMTAtrBS.] 

CkuigUen  ^Gr.  ydyyXio^,  a  knot).  An  en- 
largement in  me  course  of  a  nerve.  A  tumour 
in  Uie  sheath  of  a  tendon. 

OmngUoiiMura  (Gr.  ydryy^Mnf,  and  vcvpor, 
a  nerne),  A  name  applied  by  Budolphi  to  the 
MoUnscous  and  Articulate  divisions  of  the 
animal  kingdom,  which  are  characterised  by  a 
ganglionic  type  of  the  nervous  system.  In  the 
articulated  gansliated  animals  the  ganglia  are 
always  disposed  symmetrically  along  the  middle 
line  of  the  body,  and  brought  into  oommunica- 
tion  by  a  double  chord :  wese  have  therefore 
been  termed  Homoaangliata.  In  the  MoUusca, 
on  the  contrary,  the  ganglions  are  dispersed, 
and  placed  at  a  distance  from  each  other  and 
from  the  mesial  plane,  and  are  frequently  un- 
symmetrical  in  their  arrangement :  these  have 
tnerefore  been  termed  Hiterogangliata, 

Ganffllonio  Btmotiure  (Gr.  ydyf^iov). 
In  Anatomy,  ganglions  are  enlargements  in  the 
course  of  nerves  resembling  knots.  Physio- 
logically, the  name  is  applied  to  collections  of 
vesicular  matter  which  are  centres  of  nervous 
power  to  the  fibres  connected  with  them.  The 
ganglionic  system  consists  of:  1st,  the  gan- 
glionic portion  of  the  spinal  nerves ;  2nd,  the 
internal  ganglionic  or  sympathetic  nerves,  with 
their  intravertebral  connections,  or  the  nerves 
regulating  both  the  motions  of  the  internal 
muscular  organs,  as  the  heart,  stomach,  intes- 
tines, &a,  and  the  secretions,  nutrition,  ab- 
sorption, &C.  The  ganglionic  structure  in  the 
brain  is  frequently  termed  grey  matter,  as 
opposed  to  the  white  matter,  or  nerve  fibres. 

Oangrene  (Gr.  ydyypaiva,  from  yp^, 
ypcdyv,  to  feed  upon,  from  its  eating  away  the 
tissues).  This  term  is  used  to  denote  a  condi- 
tion of  the  soft  parts  of  the  body  closely  ap« 
preaching  to  death;  the  term  sphacelus  (Gr. 
o-^iUrcXof )  being  more  properly  applied  to  ab- 
solute death  or  mortification. 

Gangrene  may  be  moist  or  dry.    The  former 
10 


GAOL 

k  characterised  by  the  escape  of  serum  into 
the  part,  and  by  extravasation  of  blood,  which 
ooagulatee  and  blackens.  Gases  are  given  out, 
and  vesicles  containing  these  gaseous  results  of 
decomposition  appear  on  the  skin,  raising  the 
eutide ;  these  are  called  phlyctmnm.  [Fhltc- 
T.BNA.]  Dnr  gangrene  may  be  regarded  as 
the  result  of  arterial  disease.  It.  is  generally- 
observed  in  advanced  ag(^  thon^  exceptional 
eases  have  been  recorded  in  earlier  life.  It  is 
best  exemplified  when  gradual  ossification  of 
the  small  arterial  trunks  occurs ;  pain,  heat,  and 
redness  being  the  first  symptoms,  after  which 
the  parts  bMome  gradually  black  and  dry. 
The  hands,  forearms,  and  the  feet  are  chieflv 
affected.  It  is  this  dry  form  of  gangrene  which 
is  produced  by  the  ingestion  of  ergot  of  rye. 
[Ebootisx.] 

Oani^itefe     The  mineral  substances  which 
accompany  metallic  ores  in  the  veins  of  rocks. 

Ganffwasr.  The  opening  in  a  ship's  bulwarks 
by  which  persons  areintend^  to  enter  the  vessel. 

Ckumet.    [PuLBCAifua  and  Sitla.] 

IHuMeepliala  {ydtms,  lustre,  and  irc^aXif, 
hetid).  An  order  of  fossil  Reptiles  distin- 
guished by  the  sculptured  and  external  po- 
lished or  ganoid  bony  plates  with  which  the 
entire  head  was  defend^  These  include  the 
post-orbital  and  supertemporal  plAtes,  which 
roof  over  the  temporal  fossse.  There  are  no 
occipital  condyles.  The  teeth  have  converging 
inflected  folds  of  eement  at  their  basal  half. 
The  notochord  is  persistent;  the  vertebral 
arches  and  peripheral  elements  are  ossified ;  the 
pleurapophyses  are  short  and  straight.  There 
are  pectoral  and  pelvic  limbs,  which  are  na- 
tatory and  very  small ;  laive  median  and  lateral 
throat  plates;  scales  smal^  narrow,  subganoid; 
traces  of  branchial  arches.  The  order  is  found 
throughout  the  series  of  carboniferous  rocks ; 
and,  so  fiar  as  present  palsBontological  know- 
ledge extends,  the  ganocephalous  reptiles  were 
amongst  the  first  to  appear  on  our  planet. 

[ABCHBGOSAUBUa.] 

CMutymedes  (Gr.  Tamfftfiihis).  In  the  Ho- 
meric Mvtholognr,  a  son  of  Tros  and  CalUrhoe, 
and  brotner  of  Ilus.  Being  the  most  beautiful 
of  all  mortals,  he  was  taken  by  Zeus  to  be  his 
cupbearer  and  to  live  among  the  cods  on  Olym- 
pus. Later  writers  added  that  he  was  borne 
aloft  to  heaven  on  an  eagle  sent  by  Zeus. 

Ckiol  (Fr.  geole,  Ital.  gaiolar->for  gabbiola — a 
cage,  from  Lat.  cavea).  A  prison.  The  present 
law  rekiting  to  the  building,  repairing;  and  main- 
taining of  gaols  and  houses  of  correction  is 
regulated  by  the  statutes  4  Geo.  IV.  c.  64,  5  Geo. 
ly.  a  12  and  c  86,  and  2  &  3  Vict  c.  66  (1839). 
with  several  other  amending  Acts.  No  gaol  can 
be  erected  under  any  less  authority  tluin  that 
of  an  Act  of  Parliament.  There  must  now  be 
at  least  one  common  gaol  and  one  house  of 
correction  in  every  cotmty.  Gkiolers  are  ap- 
pointed by  the  high  sheriff;  by  4  Geo.  IV. 
they  are  forbidden  to  exercise  any  other  trade 
or  office,  and  must  reside  within  the  prison. 
As  to  the  discipline  and  management  of  gaols, 
see  Pbison.    The  commission  of  gaol  delivery 
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s  one  of  thoM  hdd  by  the  judges  of  the  rape- 
nor  eonrts  to  enable  them  to  trj  and  discharge 
prinoen  in  the  gaols  of  counties  which  they 
Tisit  at  the  Asfloas  [which  see]. 

^M*'  In  OinitholQgy,  the opeoiDg  between 
the  mandibles  of  birds. 

Ctajt«a«l»e.  One  of  the  ocdoozing  mattezs 
derired  from  madtUr, 

Oaretala  (alter  Dr.  Oatda,  an  Oriental 
traTeUer).  This  genus  of  ClunacetB  yields  the 
3tan^oeteen  and  Gamboge.  The  plant  which 
pnjdooBS  the  Mangosteen  is  called  (?.  Mangth 
ftana ;  and  the  froit  itself,  about  the  size  of  an 
onuge,  has  a  thick  rind  enclosing  a  juicy  pulp 
hATiuj^  writes  Dr.  Abel,  'the  wiuteness  and 
«rfeliibility  of  snow,  and  a  refreshing  delicate 
d»  licious  flaTOur '  compared  to  that  of  a  oom- 
poand  of  pineapple  and  peach.  Gamboge  is 
t'i«  yeikfw  gum  resin  of  G.  Catnhoffia  and  (r. 
fu  toria,  and  of  a  pedicellate-flowmd  yariety 
of  G.  MartUa.  It  is  chiefly  imported  ttom 
^Um  by  way  of  Singapore.  jfGAiaioos.] 

OttraMitor€taav«uit(Fr.).  InHenddir, 
a  Una.  apf^ied  to  a  beast  when  represented  friU- 
£aeed,  as  looking  at  the  spectator.  Se^gtuwdant, 
when  looking  backwftds. 

Oar  a  em  (Fr.  jaidin,  Goth,  gaids,  Lat  hortus, 
Gr.  x^tpftm),  A  piece  of  ground,  attached  to 
a  boose,  and  enclosed,  in  which  are  eultiTated 
TirioiB  Tegetables,  fruits,  and  floweia.  In  the 
io&ncy  of  drilised  society,  all  these  were  eul- 
tirated  in  one  enclosure;  but  as  mankind  ad- 
Taneed  in  eiriliBation  and  reftnement^  and  the 
iramber  of  plants  to  be  cultiyated  increased,  it 
bp«ame  necessary  to  adopt  separate  depart- 
ments; and  cttlmarr  Tegetables  came  to  be 
coltiTsted  in  the  Kitchen  garden,  fruits  in 
the  Oidiard,  flowers  in  the  Flower  garden, 
amaaental  trees  and  shrubs  in  the  Shn^beiy 
or  Pleasure  groonds,  and  timber  trees  in  Plan- 
tctioBs,  Woods,  and  Forssts.    [GABDXimrow] 

qidaol^  (after  Dr.  Garden  of  Charleston). 
This  genua  c^  OmeAofuions  will  be  most  ftmiliar 
to  oidinaiy  readers  through  the  Gape  Jasmine, 
as  it  is  eaOed,  G.  Jiorida  and  G,  raaieans,  both 
beantifnl  ereigreen  store*shrubs  with  jasmine- 
scented  flowers,  of  which  the  double  ftyrm  is 
that  most  commonly  seen.  There  are  man; 
qweies  known,  very  varied  in  character. 
gvmmifera  and  G,  hteida  of  India  yield  a  fra^ 
gnnt  resin  like  ElemL 

OaidortBr  The  art  ci  eultfratng  a 
garden  eonpnbends  a  great  Tarietr  of  olneets. 
(G^Bomf.]  All  these  are  general^  included 
under  the  following  heads:  Horticulture,  or 
the  culture  of  cuUnarr  Tegetables  and  fruits ; 
Floricnlture,  which  includes  the  culture  of  oma- 
meotal  and  curious  flowers,  shrubs,  and  trees ; 
Arboriculture,  whidi  implies  the  culture  of 
trees  or  shrubs  used  for  Tarious  purposes  in  the 
arts  and  in  general  economy;  and  Landscape 
(Yardening;  or  the  general  disposition  of  the 
srenery  or  Undscape  about  a  countiy  residence, 
[HosncVLTUBB ;  feoTAXic  Gabdbm;  Abbobi- 
ccLTcmi;  and  Lakdsoafb  Gabdimimo.] 

Odrr^^a*     [GubootiaI 

{A.-Saz.  gaileac).     The   bulb   of 
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JOitm  sativum,  used  in  oookery,  and  having 
what  is  called  the  aUiaoeotts  odour  and  flavour 
very  strongly  developed. 

Cktf  lte»  on  of.  This  oil  is  obtained  on 
distilling  garlic  with  water.  It  has  a  yellow 
colour  and  an  acrid  disagreeable  smell  and  taste. 
It  is  the  sulphide  of  the  radic^  allyL 

Ckurnet  Qtal  gvanaeta,  from  the  resemblance 
of  its  red  colour  to  that  of  pomegranate  seeds). 
A  mineral  of  which  there  are  several  varieties. 
They  are  all  silicates  of  different  bases,  which 
have  been  divided  into  the  following  six  sub- 
species: 1.  Aluimna4hM  Cfamet,  consisting  of 
silicates  of  alimiina  and  lime^  and  comprising 
Cinnamon-stone  or  Essonite,  Grossukr  or 
Wiluite,  Bomanzovite,  Topazolite,  and  Suc- 
cinite ;  2.  Alwmina'magneiia  Garnet^  composed 
of  silicates  of  alumina  and  magnesia;  Black 
Ghirnet  from  Arendal;  ^.  Alumifui^ron  Garnet 
consisting  of  silicates  of  alumina  and  iron,  and 
comprising  Allochroite,  Almandine  or  liwcious 
Garnet,  and  common  Garnet;  4.  Alurmna- 
manganeu  Gamete  consisting  of  silicates  of 
alumina  and  manganese  [SpisautiEzn] ;  5. 
Iron-UiM  Garnet,  composed  of  silicates  of  iron 
and  lime^  and  including  Aplome,  Colophonite, 
Melanite,  and  Pyreneite ;  6.  Lime  and  Lime" 
ekroms  Garnet  or  Ouvaiovite,  composed  of 
silicates  of  lime  and  oxide  of  olmmie. 

The  Precious  Garnet  is  employed  in  jewellery, 
while  ooarse  Garnets  are  used  instead  of  Emery 
for  cutting  gems  and  polishing  metal  and  stone. 
[Prmora.] 

Qttmlalioieiit.  In  Law,  a  warning  or 
notice  given  to  a  par^  to  appear  in  eourt  or 
give  information.  This  technical  term  is  used 
only  in  one  or  two  instances.  Thus  garmak-' 
ment  or  warning  is  ^ven  to  a  third  person,  in 
whose  hands  money  is  attached  within  the  liber- 
ties of  the  city  of  London  by  process  out  of  Uie 
Sheriffii'  Court)  who  is  termed  a  garnishee, 

0«rotte..   [Gabbotb.] 

OarrlsoB  (Mod.  Lat  gamitio,  mUitairy 
stores,  fc. ;  Fr.  gamison).  A  body  of  forces 
disposed  in  a  fortress  to  defend  it  against  the 
enemy,  or  to  keep  in  subjection  the  inhabitants 
of  the  town  where  it  is  situated.  A  place 
where  troops  are  ^uarteied  in  barracks  is  called 
a  garrison,  to  distingpiish  it  from  a  camp  or 
eaaUonmenL 

Ckurrote  or  Oorotte.  A  mode  of  capital 
punishment  employed  in  Spain.  The  criminal  is 
seated  on  a  stool  with  his  bade  to  a  stake.  A 
tight  collar  is  passed  round  his  throat,  of  which 
the  ends  nearly  meet;  the  executioner,  standing 
behind  him,  twists  them  closer  by  means  of  a 
screw :  the  death  is  instantaneous. 

CkuvjaoeuB  (Gairya,  one  of  the  genera). 
A  small  order  of  diclinous  Exogens,  tjipical  of 
the  Ghinyal  alliance,  and  distinguisied  firom 
SelunngiacetB  by  the  amentaceous  flowers  and 
opposite  exstinuJate  leaves.  Garrga  ell^tica  is 
an  ornamental  evergreen  shrub. 

Ckurtar.  In  H  waldzy,  the  moiety  or  half  of 
a  bend. 

Ckurtar*  Ov««r  of  tbe.  The  commonly 
received  story,  which  attributea  the  origin  of 
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thiB  iUnBtriotis  order  to  the  dropping  of  the 
countess  of  Salisbniy's  garter,  is  contradicted  bj 
many  recent  writers,  who  attribute  its  institution 
to  Kichard  I.,  who  tied  thonss  of  leather  as 
marks  of  distinction  round  the  legs  of  several  of 
his  officers  at  the  siege  of  Acre.  In  the  opinion 
of  Dp.  Meyrick  {On  Armour,  toL  ii.  p.  64), 
the  garter  is  nothing  mor&  tiian  a  symbol  of 
unity.  The  order  was,  however,  either  founded 
or  restored  by  Edward  III.,  and,  according  to 
general  opinion,  either  in  the  year  1344  or  1350. 
The  first  of  these  dates  was  that  of  a  festival 
in  which  the  king  formed  himself  and  his 
associates  into  a  company,  under  the  patronage 
of  St  George ;  but  nothing  is  said  respecting 
the  garter  until  the  latter  year.  The  statutes 
of  the  Garter  have  been  revived  and  augmented 
by  Homy  V.,  Henry  VIII.,  and  George  III. 
in  1806.  It  was  generally  called  the  Order 
of  St  George  until  the  reign  of  Edward  VI. ; 
St  GhBorge  of  Cappadocia,  the  tutelar  saint  of 
England,  being  likewise  patron  of  this  order. 
It  originally  consisted  of  twenty-six  knights, 
the  king  being  the  chief;  and  the  same  number 
is  still  retained,  with  the  addition  of  princes 
of  the  blood-royal  as  supernumeraries.  In  the 
beginning  of  the  present  ceDturr,  it  was  esti- 
mated that  eight  emperors  and  twenty-eight 
foreign  kings  had  been  members  of  it  The 
number  has  since  been  much  augmented.  It 
is  the  most  ancient  of  all  the  lay  orders  of 
chivalry,  and  may  rightly  be  accounted  the 
noblest  in  the  world.  The  college  of  the  order 
is  held  at  the  chapel  of  St  George,  in  the  castle 
of  Windsor.  The  vestments  and  ensigns  of 
the  order  are,  the  mantle  of  blue  velvety  changed 
to  purple  by  Queen  Elizabeth,  but  restored  to 
the  origin^  colour  by  Charles  I.;  the  sur- 
coat  of  crimson  velvet ;  the  hood,  which  is  now 
fixed  to  the  mantle,  a  cap  of  black  velvet  with 
an  aigrette  of  heron's  feathers  being  worn  on 
the  head  instead  of  it ;  the  collar  of  gold,  com- 
posed of  twenty-six  pieces  made  to  resemble 
garters,  with  the  badge  of  the  order  (the  figure 
of  St  G^eorge  and  the  Dragon)  pendent  from  it ; 
and  the  garter  of  blue  velvet  The  lesser 
George,  as  it  is  called,  is  attached  to  a  blue 
ribbon,  passing  from  the  left  shoulder  to  the 
right  hip.  The  officers  of  the  order  are :  the 
prelate  (the  bishop  of  Winchester  for  the  time 
being) ;  the  chancellor  (the  bishop  of  Oxford); 
the  register  ^the  dean  of  Windsor) ;  garter  king- 
at-arms  (this  officer  combines  two  functions, 
being  herald  to  the  Order  of  the  Garter,  and 
also  principal  king-at-arms,  the  highest  officer 
of  the  Heralds'  College  under  the  earl  marshal) ; 
and  the  usher  or  black  rod.  It  has  abso  a  dean 
and  twelve  canons,  &c.,  with  twenty-six  pen- 
sioners, or  poor  knights.  The  most  authentic 
work  on  the  Order  of  the  Garter  is  that  of  the 
learned  antiquary  Elias  Ashmole. 

Qmm  (probably  from  the  German  geist,  or 
spirit).  This  term  is  applied  to  all  permanently 
elastic  fluids,  or  airs  difrering  from  atmospheric 
air. 

QuM  VlttlBflV.  The  different  contrivances 
for  the  application  of  gas  lighting,  consisting  of 
12 
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the  pipes  and  services,  the  meter,  the  Tarioua 
burners,  such  as  the  batswing,  ILBhtail,  eock- 
spur,  arsand,  sun  burners,  &c.  The  pipes  are 
either  of  cast  iron,  when  their  dimensions  ex- 
ceed three  inches  in  diameter,  or  they  may  be 
either  cast  or  wrought  iron  of  two  inches  in  dia- 
meter :  they  are  made  of  wrought  iron  when 
they  are  from  two  inches  to  half  an  inch  dia- 
meter; and  of  pewter  or  of  tin,  when  smaller 
than  half  an  inch,  or  when  let  into  plastering. 
In  Paris,  the  service  pipes  are  made  almost 
entirely  of  lead.  Copper  pipes  must  be  carefully 
avoided,  as  the  gas  not  only  corrodes  them, 
but  also  forms  an  explosive  compound  with 
the  copper.  The  meters  may  be  either  the 
wet  or  dry  gas-meter.  Of  these,  the  former 
are  more  likely,  at  first,  to  mark  against 
the  company,  and  the  latter  to  do  so  in 
the  course  of  time.  The  burners  are  usually 
made  batswing  when  they  have  to  be  exposed 
to  the  effects  of  sudden  gusts  of  wind  (as  in 
street  lamps,  open  lights,  &c) ;  the  batswing 
is  compost  of  a  nipple,  across  which  a  narrow 
slit  is  formed,  through  which  the  gas  escapes 
in  a  thin  fiame ;  they  are  made  fishtail  when 
common  gas  is  burnt  witftiout  much  care,  and 
consist  of  the  nipple  pierced  with  two  openings 
placed  so  that  tne  jets  cross  one  another;  or 
they  are  made  cockspwr,  which  is  a  simple  jet 
proceeding  from  the  extremity  of  the  nipple. 
The  argand  burner,  of  which  Leslie's  burner  is 
an  ingenious  modification,  is  a  ring  pierced  with 
holes,  and  surrounded  with  a  glass  shade,  so 
that  the  supply  of  air  may  be  regulated,  and 
the  light  steadied ;  the  sun  burner  is  composed 
of  fishtails,  surrounded  with  a  double  cone, 
so  contrived  that  the  passage  of  air  shall  bo 
uninterrupted  round  tne  £me,  and  a  free 
egress  offered  to  the  ventilation.  The  skill  of 
the  gas-fitter  must  be  shown  in  the  adaptation 
of  these  various  burners  to  the  portions  where 
they  may  be  required;  it  being  observed  that 
they  are  all  adapted  to  produce  ^eir  best  results 
when  the  pressure  of  the  gas  is  equal  to  that 
of  a  column  of  water  of  one  inch  in  height 

Ctaa  ninmlnattaii.  Under  the  head  of 
Cabbttbbttbd  Hydsoobw  we  have  adverted  to 
two  gaseous  oompounds  of  hydrogen  and  car- 
bon which  perform  an  important  part  in  the 
economy  of  gas  illumination.  There  are  several 
other  analogous  compounds,  which  are  produced 
in  various  relative  proportions  during  the  de- 
structive distillation  of  pit  ooal,  and  which, 
therefore,  are  more  or  less  concerned  in  the 
histoiy  of  coal  gas,  which,  as  far  as  gas  illu- 
mination is  in  question,  may  be  defined  as  a 
mixture  of  many  hydro-carburetted  gases  and 
vapoiurs  with  a  considerable  volume  of  other 
gaseous  bodies,  among  which  free  hydrogen 
and  carbonic  oxide  are  the  most  important. 

The  application  of  the  gases  produced  from 
the  destructive  distillation  of  pit  coal  to  the 
purposes  of  illumination  is  of  modem  in- 
vention ;  but  the  germ  of  it  may  be  traced 
back  for  more  than  a  century.  The  first 
authentic  record  of  a  permanent  elastic  and 
infiammable    gas  from    coal    occurs    in    the 
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Philo9^»kieal  Transactions  for  1739,  in  whieh 
there  u  &  paper  by  the  BeT.  Dr.  Clayton, 
describing  Uie  method  of  filling  bladders  with 
what  he  caUs  the  spirit  of  ewU,  obtained  by 
distilling  ooal  in  a  retort  npon  an  open  fire. 
He  says:  *I  fiUed  a  good  many  bladders 
therewith,  and  might  have  filled  an  incon- 
ceivable nmnber  more,  for  the  spirit  continued 
to  rise  for  several  hours,  and  filled  the  bladders 
almost  as  &st  as  a  man  could  have  blown  them 
with  his  month,  and  yet  the  quantity  of  coals  \ 
distilled  was  inconsiderable.  I  kept  this  spirit 
in  the  bladders  a  considerable  time,  and  en-  { 
dearoured  in  several  ways  to  condense  it,  but  | 
in  vain ;  and  when  I  had  a  mind  to  divert  j 
strangers  or  friends,  I  have  frequently  taken ' 
one  of  these  bladders,  and  pricked  a  hole ; 
therein  vrith  a  pin,  and  compressing  gently  the  | 
bladder  near  the  flame  of  a  candle,  till  it  once 
took  fire,  it  would  then  continue  flaming  till  all  | 
the  spirit  was  compressed  out  of  the  bladder ; ' 
which  was  the  more  surprising,  because  no  one 
could  discern  any  difference  in  the  appearance  j 
between  these  bladders  and  those  that  were ; 
filled  with  common  air.'  Dr.  Clayton  seems 
also  to  have  observed  those  curious  phenomena 
which  have  since  excited  so  much  attention 
under  the  terms  exoamose  and  endoamow ;  for  he 
goes  on  to  saj  that  he  found  *  that  this  spirit 
must  be  kept  in  thick  bladders;  as  in  those  of 
an  ox  or  the  like ;  for  if  I  filled  calves'  bladders 
therewith,  it  would  lose  its  inflammability  in 
twenty-four  hours,  though  the  bladders  becaune 
not  relaxed  at  alL' 

Dr.  Hales  (in  his  Vegetable  Statics)  and  Dr. 
Vr'atson  (in  his  Chemical  Essays)  have  each 
noticed  the  properties  of  the  gas  ftom  coal; 
but  it  was  not  until  the  end  of  the  last  century 
that  the  practicability  of  substituting  coal  gas 
in  place  of  other  inflammables,  for  the  li^^hting 
of  streets  and  buildings,  became  an  object  of 
attention. 

The  idea  of  applying  coal  gas  to  economical 
purposes  seems  first  to  have  occurred  to  Mr. 
William  Murdoch,  of  Bedruthf  in  Cornwall,  in 
1792.  His  apparatus  consisted  of  an  iron  re- 
tort»  and  iron  and  copper  tubes,  through  which 
the  gas  was  conducted  to  a  considerable  distance, 
and  was  there,  as  well  as  -at  intermediate  points, 
burnt  through  apertures  of  various  forms  and 
dimensions ;  he  also  washed  the  gas  with  water, 
andused  othermeans  for  its  purification.  In  1 7  9  8 
Mr.  Murdoch  constructed  a  large  and  improved 
apparatus  for  the  purpose  of  Sghting  Boulton 
and  Watt's  celebrated  factory  at  Soho,  near 
Birmingham,  which,  on  the  occasion  of  the 
peace  in  1802,  was  publicly  illuminated  by  the 
same  means.  ( *  An  Account  of  the  Application 
of  Gas  from  Coal  to  Economical  Purposes,'  by 
Mr.  W.  Murdoch,  PhU,  Trans.  1808,  p.  214.) 

But  the  attention  of  the  public  in  London  was 
first  called  to  this  important  subject  by  the 
experiments  of  Mr.  Wmsor,  who  in  1803  and 
1804  lighted  the  Lyceum  Theatre,  and  shortly 
afterwards  one  side  of  Pall  Mall,  with  gas  from 
coal.  Fiom  that  period  the  manufacture  of  gas 
fOgSMtsd  itself  80  a  lucrative  speculation.  Seve- 
18 


ral  private  gas  works  were  erected,  and  com* 
panies  were  formed  for  the  purpose  of  canying 
on  the  manufacture  on  an  extended  scale.  Ou 
lamps  were  soon  afler  banished  from  all  the 
great  thorough&res  of  the  metropolis ;  and  in 
the  course  of  from  ten  to  fifteen  years  not  only 
was  every  street  and  alley  illuminated  from  tho 
same  source,  but  it  was  generally  adopted  in 
the  theatres  and  other  public  buildings ;  was 
carried  into  the  suburbs ;  and  has  now  become 
general  in  every  town  and  city  of  the  empire 
and  of  the  civilised  world. 

When  coal  is  subjected  to  destructive  distilla- 
tion, i.e.  when  it  is  heated  in  dose  vessels, 
it;  ^elds  a  number  of  complicated  products, 
which,  so  far  as  our  present  object  is  con- 
cerned, may  be  classed  under  three  heads, 
namely :  first,  permanent  gases ;  seoondlvy  va- 
pours which  may  be  condensed  into  the  liquid 
or  solid  state  by  cooling;  thirdly,  the  &ced 
or  residuary  matter,  which  remains  in  the  retort. 
The  object  of  gas  manufacture  is  to  separate 
these  from  each  other,  and  so  to  purify  the 
gaseous  products  as  to  render  them  fit  &u 
combustion. 

The  apparatus  employed  for  this  purpose 
consists  of:  first,  the  retorts^  as  they  are  called, 
or  cast-iron  or  fire-clay  cylinders,  in  which 
the  coal  is  subjected  to  heat;  secondly,  the  con- 
trivance for  condensing  the  solid  and  liquid 
matters;  thirdly,  the  purifiers,  by  which  the 
gas  is  cleansed  from  the  various  matters  which 
would  be  prejudicial  if  retained  in  it;  and 
fourthly,  the  gasholders,  in  which  the  purified 
gas  is  ultimately  received,  and  which  are  con- 
nected with  the  service  pipes  for  its  distribu- 
tion. The  following  is  a  brief  description  of 
these  seyeral  parts ;  but  it  is  to  be  observed  that 
gas-making  is  conducted  upon  rather  different 
principles  in  such  large  towns  as  London,  Paris, 
&c  from  those  which  prevail  in  smaller  works. 

The  retorts  are  of  various  forms  and  sises^ 
but  always  longer  tlian  wide  or  deep;  they 
differ  from  about  7  ft.  6  in.  long  by  20  in. 
wide  and  1  foot  deep,  to  20  ft  long  by  20  in. 
wide  and  13  in.  deep,  and  in  some  cases  they 
are  made  of  still  lai^er  dimensions.  They  are 
usually  of  an  arched  shape,  though  sometimes 
they  are  perfectly  cylindrical;  they  are  of  cast 
iron  when  in  one  piece,  but  when  the  manufac- 
ture is  upon  a  sufficiently  large  scale  to  require 
their  being  built  up  of  several  parts,  they  are 
made  of  fire  clay.  Upon  the  exposed  end 
of  the  retorts  there  is  placed  the  mouthpiece, 
which  is  of  cast  iron,  and  carries  the  door  and 
ascending  pipes,  which  communicate  with  the 
hydraulic  main.  This  is  a  pipe,  usually  of 
cast  iron,  running  along  the  front  of  the  re- 
tort stack,  half  Sled  with  water,  destined  to 
receive  a  portion  of  the  tar  and  water  passing 
over  with  the  gas.  Thence  the  gas  passes 
to  the  condenser,  where  the  tar  and  remainder 
of  the  tar  water  are  deposited.  It  is  to  be 
observed  that  the  quantity  of  tar  will  depend 
much  on  the  temperature  at  which  the  dis- 
tillation has  been  effected,  and  great  attention 
is  required  fer  this  purpose ;  if  it  be  too  high, 
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the  retorts  will  be  burnt  out  rapidly,  and 
although  the  quantity  of  gaa  will  be  increased, 
it8  quality  will  be  greatly  deteriorated ;  if  too 
low,  the  quantity  of  tar  will  be  augmented, 
and  the  amount  of  the  gas  for  illuminating 
purposes  proportionally  diminished.  From  the 
condensers  the  gas  passes  into  the  scrubberSf 
where  it  is  exposed  to  the  purifying  action 
of  a  stream  of  water  passing  over  layers 
of  coke,  and  thus  depriyed  of  ammonia. 
It  is  then  conducted  to  the  purifiers^  where 
it  passes  through  sieves  (charged  with  hy- 
drate of  lime,  or  with  hydrated  oxide  of  iron), 
which  remove  sulphuretted  hydrogen,  and  com- 
plete the  process  of  purification ;  the  gas  ii 
thence  conducted  through  the  station  meter  to 
the  gasholder  i>reparatory  to  distribution. 

In  practice,  it  is  found  that  one  ton  of  coal 
will  yield  from  8,000  to  10,000  cubic  feet  of 
purified  gas,  of  average  illuminating  power, 
leaving  a  residue  of  alraut  15  bushels  of  coke, 
and  producing  about  9  gallons  of  tar.  In 
London  the  retorts  ore  charged  constantly, 
so  that  they  work  day  and  night ;  and  some 
idea  of  the  magnitude  of  those  establish- 
ments may  be  formed  when  it  is  stated  that 
in  the  works  of  the  Imperial  Qna  Company  as 
much  as  250  tons  of  coal  are  daily  carbonised, 
and  that  they  have  one  gasholder  capable  of 
containing  If  million  cubic  feet  There  are 
thirteen  gas  companies  in  London,  which  con- 
sume about  1,500,000  tons  of  coal  annually. 
It  is  calculated  that  the  average  consumption 
of  gas  by  the  batswing  burners  in  the  street 
lamps  is  about  five  or  six  feet  per  hour, 
and  the  distance  apart  of  those  lamps  is 
about  90  ft.  on  the  same  line  of  footpath ;  the 
rate  of  consumption  in  private  h'ghts,  of  coarse, 
varies  very  considerably,  and  no  general  rule 
can  be  laid  down  respecting  it.  The  law 
that  a  light  diminishes  in  intensity  as  the 
square  of  the  distance  increases,  prevails  in 
this  case ;  but  in  spite  of  the  great  waste  of 
gas  that  it  entails,  the  sun  lighting  (as  the  sys- 
tem of  concentrating  the  gas  in  one  centre  is 
called)  appears  to  present  such  advantages  that 
it  is  generally  adopted  in  places  of  public  resort 

Oas -meter.  Any  apparatus  used  for 
measuring  the  volume  of  gas.  The  term  is, 
however,  usually  restricted  to  an  instrument 
emploved  in  measuring  the  amount  of  illii- 
minating  gas  supplied  to  consumers.  The  wet 
meter  was  origmally  invented  by  the  late 
Mr.  Clegg,  engineer  to  the  Chartered  Gas 
Works,  and  has  been  considerably  improved 
by  Mr.  Crossley;  the  dry  meter  wss  invented  by 
Mr.  John  Malam,  and  has  been  improved  by 
Mr.  Defirics.  The  wet  meter  consists  of  a  drum, 
which  is  made  to  revolve  upon  its  axis  by  the 
ingress  and  the  egcees  of  the  gas ;  this  drum 
works  in  water,  which  is  regulated  so  that 
when  the  level  of  it  exceeds  a  certain  line,  the 
passage  of  the  gas  is  intercepted,  and  when  it 
&lls  below  another  line  a  valve  is  disengaged 
that  shuts  off  the  entrance  of  the  gas.  All 
that  is  necessary  under  these  circumstances 
is  to  preserve  accurately  the  water-level ;  and 
14 
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many  inventions  have  been  proposed  for  this 
purpose,  of  which  Crossley  and  Goldsmith*8 
patent  appears  to  be  the  most  suocessftiL 
There  is  a  set  of  multiplying  wheels  upon  the 
face,  to  which  the  motion  of  the  drum  is  com- 
municated, and  by  which  the  rate  of  consump- 
tion is  regulated.  The  dry  gas-meter  consists 
of  a  vessel  in  which  the  gas  is  introduced  into 
the  sides  of  an  apparatus  which  has  a  number 
of  dii^hragms  fixed  on  the  centre  or  upright 
division,  the  other  end  being  loose,  so  as  to  be 
able  to  expand  or  contract  as  the  gas  fills  it ; 
the  multiplying  wheels  are  placed  in  connec- 
tion with  tile  diaphragms,  which  work  upon  the 
train  of  wheels  by  their  alternate  motion.  The 
great  difficulty  about  these  dry  gas-meters  is  to 
secure  the  regular  passage  of  8ie  gas  through 
t]ie  respective  openings,  m  consequence  of  the 
defects  in  the  quality  of  the  leather ;  if  this  be 
effected  careiully,  and  in  a  lasting  manner, 
there  can  be  no  doubt  but  that  the  dir  gas- 
meter  is  superior  to  the  wet  one,  especially  fop 
private  consumption,  where  it  is  not  always 
possible  to  secure  the  care  and  attention  re- 
quired for  the  regularity  of  the  water>line.  Fop 
the  purposes  of  Uie  station  mctery  or  that  which 
is  used  for  measuring  the  quantity  of  gas  made 
I  in  the  fisictory  before  it  proceeds  to  the  holder, 
I  and  thence  to  distribution,  there.can  be  no  hesi- 
.  tation  as  to  the  preference  to  be  accorded  to  the 
wet  meter.  [Photohbtrt  ;  Residual  Pbo- 
DUCTS  OF  Gas  Mamttfactukb.] 
I  CkMooigne's  Powder.  A  compound  of 
absorbent  powders  ^ith  heeoar :  it  was  formerly 
held  in  great  repute  as  an  antidote  to  poison. 

Oases,  Blfitasloii  of.  If  two  gases  be 
brought  into  communication  with  each  other, 
they  will  gradually  mix  or  diffuse  through  each 
other,  although  their  mingling  may  have  to  take 
place  in  opposition  to  giuvity.  Thus,  if  a  bottle 
of  carbonic  acid  be  conuect^^,  even  bv  a  narrow 
tube,  with  a  bottle  of  hydrogen  placed  vertically 
above  it  some  of  the  heavy  carbonic  acid 
will  gradually  make  its  way  into  the  upper 
bottle,  whilst  a  corresponding  volume  of  the 
light  hydrogen  will  descend  into  the  lower  one. 
In  a  few  days  the  two  gases  will  be  found 
completely  mixed.  The  same  effect  takes 
place  if  the  gases  be  divided  by  a  porous  dia- 
phragm, such  as  a  plate  of  gypsum  or  arti- 
ficial graphite.  It  is  this  property  of  diffusion 
which  preserves  a  nearly  constant  composition 
in  our  atmosphere  at  all  accessible  heights  and 
over  the  whole  sur&ce  of  the  pjlobe.  The  chief 
constituents  of  the  air,  differing  as  they  do  in 
specific  gravity,  could  not  maintain  this  constant 
mixture  without  diffusion,  but  would  form 
separate  layers  fioating  one  above  the  other. 
Graham  has  investigated  this  phenomenon ; 
and  has  established  the  law,  that  the  relative 
diff^isibilities  of  different  gases  are  inversely 
as  the  square  roots  of  their  specific  gravities. 

The  following  table  exhibits,  in  a  condensed 
form,  the  results  of  Mr.  Graham's  experiments, 
which  are  given  in  the  last  column,  compared 

with  the  numbers  calculated  jfrom  . : — 

^8p.  gr. 
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SpLgr. 
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v^:f. 

tailoa 

Hydroflcn*    •    •    • 

•069S« 

*S682 

8-7794 

8-88 

MUhOM    .    .    . 

•669 

•7476 

1-8876 

1-844 

StMzn 

•6236 

•7896 

1-2664 

t.  "Af  DOZuO  ^/3uQ0  #     • 

•W78 

•9887 

1-0166 

1-0149 

Nitrogen  .    •    •    . 

•9713 

•9866 

1-0147 

1-0148 

OleAantGas.    .    . 

••78 

•9889 

1-0112 

10191 

KltacicOadde.    •    . 

1-088 

1^0196 

•9808 

Oxygea    .    •    •    . 

1*106« 

1-0616 

•9610 

•9487 

drogen  .    .    .    / 

I-MIJ 

1-0914 

•9162 

•96 

NitrauQxida  .  .. 

1-627 

1^9867 

-8092 

•89 

CarbooicAcid  .    . 

1-629 

1-2865 

•8087 

•812 

«47 

1-4991 

•6671 

•68 

OaseSff  BAwion  of;  A  term  used  to 
signify  the  passage  of  a  gas  into  a  Tactlum, 
tluongh  a  fine  and  infinitely  short  tube;  for 
instance,  through  a  minute  aperture  in  a  thin 
plate  of  metaL  Graham  has  proved  that 
the  Telocity  of  efiusion  is  the  same  as  that  of 
diffusion ;  or,  in  other  words,  gases  flow  into  a 
Tacuum  at  rates  inyersely  proportional  to  the 
square  roots  of  their  6pe<ufic  gravities. 

Oafl«««  UqnafiMtloii  of.  The  solid,  liquid, 
and  gaseous  conditions  of  a  body  obviously 
depend  upon  temperature  and  pressure.  At 
the  ordinaiy  atmospheric  pressure,  water,  for 
instance,  is  a  solid  at  temperatures  below  32° ; 
a  liquid  at  temperatures  between  32°  and  212° ; 
and  a  gas  at  all  higher  temperatures.  If  this 
gas  be  cooled,  it  first  liquefies  and  then  solidifies. 
AU  gases  if  sufficiently  cooled  and  pressed  would 
probibly  become  liquids  and  solids.  Many 
of  the  gases  which  are  permanent  at  ordi- 
nary atmospheric  pressure  and  temperature, 
become  liquids  on  increasing  the  pressure  and 
diminishing  the  temperature,  and  some  even 
solidify  when  cooled  sufficiently.  Thus  sul- 
phurous add  gas  liquefies  even  at  32°  if  the 
pressure  be  increased  by  half  an  atmosphere ; 
at  — 105°  it  is  solid.  Carbonic  add  liquefies 
at  a  pressure  of  thirty-eight  atmospheres,  and 
at  —  70°  is  a  solid.  So  cyanogen,  hydrio- 
die  add,  ammonia,  sulphuretted  hydrogen, 
nitrous  oxide,  euchloriue,  hydrobromic  add, 
fluoride  of  silicon,  chlorine,  arseniuretted  hydro- 
gen, ol^ant  gaS)  ethyl,  fluoride  of  boron,  and 
hydrochloric  add  gases  can  be  liauefied.  But 
hydrogen,  nitrogen,  carbonic  oziae  and  nitric 
oxide  resist  liquefaction  at  the  enormous  pres- 
sure of  800,  and  the  first  two  even  at  1,500, 
atmospheres^  the  temperature  being  low  at  the 
same  time. 

OaaoSff  Tnuuplrmtloii  o&  The  passage 
of  gases  through  capillaiy  tubes  is  denoted  by 
this  term.  The  rates  at  which  various  gases 
flow  through  such  tubes  has  been  investigated 
by  Graham,  who  arrived  at  the  following 
results: — 

1 .  The  vdodty  of  transpiration  of  any  gas  in- 
creases, ceteris  paribus,  directly  as  thej>res6ure. 

2.  The  diameter  of  the  tube  remaining  con- 
stant, the  volume  of  gas  transpired  in  equal 
times  is  inversely  as  the  length  of  the  tube. 

3.  Any  rise  of  temperature  renders  the  rate 
of  transpiration  slower. 
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4.  The  rate  of  traospiration  is  independent  of 
the  nature  of  the  material  composing  the  tube. 

5.  Equal  weights  of  oxygen,  nitrogen,  air,  and 
carbonic  oxide  are  transpired  in  equal  times. 

6.^  The  yelodties  of  transpiration  of  nitrogen, 
nitric  oxide,  and  carbonic  oxide  are  equal. 
.  7.  The  transpiration  yelodties  of  hydro- 
diloric  add,  carbonic  acid  and  nitrous  oxide 
aro  eqtial ;  as  are  also  those  of  hydrogen  and 
vapour  of  ether. 

Ctaabolder.  A  hoUow  cylindrical  vessel 
open  at  bottom  and  dosed  at  top,  suspended  by 
counterpoiBes  in  a  tank  of  water,  so  that  it  may 
be  filled  with  gas  introduced  by  a  central  pipe, 
and  the  gas  siterwards  distributed  by  proper 
pressuro  through  the  mains  which  convey  it  for 
service.  Some  of  these  magazines  of  coal-gas 
are  of  an  enormous  size,  holmng  a  million  cubic 
feet  and  upwards. 

Oaaket.  A  plaited  cord,  by  which  the  sails 
when  furled  are  kept  bound  up  dose  to  the 
yards  or  gafib.  The  same  term  is  applied  to 
the  plaited  hemp  used  for  packing  the  piston 
of  the  steam  engine  and  its  pumps. 

CkMometer.  This  term  is  often  applied 
to  the  gasholders  of  coal-gas  works ;  but  it  is 
more  properly  limited  to  a  smaller  instrument^ 
constructed  upon  more  delicate  prindples,  and 
capable  of  accuratdy  measuring  the  quantity 
of  gas  of  any  kind  which  passes  into  and  out 
of  it.  These  instruments  aro  sometimes  con- 
structed of  glass  and  iron,  for  the  purpose  of 
containing  mercury,  so  as  to  be  used  for  gases 
which  aro  absorbable  by  water. 

Ckisometrio  Analysis.  Eudiometry^  cv 
the  process  of  separating  and  estimating  the 
individual  constituents  of  a  gaseous  mixture. 
Such  an  estimation  is  efiect^  either  by  the 
action  of  absorbents  on  small  volumes  of  the 
gas  contained  ji  graduated  tubes  called  eudio- 
meters ;  or  by  exploding  the  gas  with  oxygen, 
and  noticing  the  volumes  beforo  and  after  ex- 
plosion. 

The  explosion  of  combustible  gases  mixed 
with  oxygen  is  efiWited  by  an  electric  spark 
caused  to  pass  through  them  between  the 
ends  of  two  platinum  wires  fused  into  the 
sides  of  the  eudiometer.  The  actual  opera- 
tions of  transferring,  mixing,  measuring,  ex- 
ploding and  absorbing  gases  have  been  greatly 
facilitated  of  late  years  by  the  labours  of  Bunson, 
Kegnault  and  others.  ^See  artide  '  Analysis 
Volumetric  of  Gases,'  in  "Watt's  IHctionary 
of  Chemiitry. )  Much  inconvenience  and  labour 
of  calculation  are  also  now  avoided,  and  greater 
rapidity  of  manipulation  and  accuracy  of  result 
obtained,  by  performing  the  analysis  at  one 
constant  temperature. 

Oasteropods,  CkMrteropoda  (Ghf.  yeun-fip, 
the  belly,  and  iroDf,  foot).  The  name  of  a  dass 
of  Molluscous  animals,  comprehending  those 
which  have  a  ventral  muscular  disc  of  greater 
or  less  extent,  adapted  for  creeping.  The  class 
is  divided,  according  to  the  modifications  of  the 
breathing  organs,  into  the  orders  Pfdmonaia, 
Nudibranchiata,  Inferobranchiata,  Tectibran- 
cMaUij    Pectinibranchiataf     Tubtdibranchiata, 
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Beutihranehiata,  and  PydohranMOa.  The 
Carinariay  in  which  the  ventrftl  foot  is  re- 
duced to  a  rudimental  compressed  pkte,  forms 
the  type  of  an  aberrant  group  or  order,  called 
Heteropoda.  The  pulmonated  snail  or  slug 
may  be  regarded  as  types  of  the  Gasteropodous 
Molluscs. 

Ckutomls  (firom  Gaston  Pknte,  the  dis- 
coverer, and  ippis,  bird).  A  genus  of  fossil 
birds  which  has  been  found  in  the  conglomerate 
and  plastic  clay  at  the  base  of  the  Eocene 
Tert  iaries,  at  Meudon,  near  Paris.  The  leg  and 
thigh  bones,  which  alone  are  known,  indicate  a 
species  as  large  as  an  ostrich,  but  more  robust, 
and  with  affinities  to  wading  and  aquatic  birds. 

Gastraemii  (Gr.  ywrrfip),  A  term  in 
Zoology,  applied  to  the  whole  of  the  prone  or 
under  surface  of  an  animal's  body. 

Gastrlo  Jnioe.  The  peculiar  fluid  secreted 
by  the  stomach,  and  essential  to  the  process  of 
digestion.  When  collected  from  the  stomach  | 
of  an  animal  killed  while  fasting,  it  is  trans-  ' 

Sarent  and  saline,  but  during  digestion  it  is 
istinctly  add ;  and  Br.  Front  found  that  the 
free  add  which  it  contains  is  the  hydrochloric.  I 
One  of  the  most  characteristic  properties  of 
the  gastric  juice  is  its  solvent  power  over  the 
varieties  of  animal  fibre,  or  albumen,  and  the 
facility  with  which  it  coagulates  milk,  and  then 
dissolves  the  coagulum.  [Digestion  ;  Pepsinb.] 

Ckurtrlloqans.    [Yentriloqtjist.] 

Ctastrltls.  Inflammation  of  the  stomach. 
It  is  attended  by  great  irritability  of  the 
stomach,  indicated  by  hiccup,  vomiting,  and 
much  pain  and  general  uneasiness ;  the  pulse  is 
small  and  hard,  and  there  is  fever,  attended  by 
prostration  of  strength.  It  is  a  very  dangerous 
disease,  and  requires  prompt  treatment ;  espe- 
cially bleeding,  general  and  local ;  blisters ;  hot 
bath,  or  fomentation.  The  couRtant  sickness 
generally  prevents  the  exhibition  of  any  of  the 
ordinary  remedies.  When  it  arises  from  poison, 
the  stomach-pump  and  other  distinct  treatment 
is  often  requisite.  Idiopathic  gastritis  is  scarcely 
recognised  by  the  medical  profession ;  tlie  in- 
flammation observed  being  always  traceable  to 
gout,  or  to  the  ingestion  of  irritating  liquids  or 
substances. 

Ctastrodieena  (Gr.  ywrr4)p,  and  x»^»^.  -^ 
gape),  A  genus  of  bivalve  Molluscs,  in  which 
a  large  hiatus  or  gape  intervenes  between  the 
closed  valves  on  the  ventral  aspect  of  the 
animaL  The  mantle  is  perforated,  opposite  to 
this  gape,  by  a  small  aperture  for  the  pasFPge 
of  the  foot ;  and  is  prolonged  posteriorly  into 
two  muscular  tubes  or  sipnons.  The  Gastro- 
chenes  inhabit  burrows,  which  they  mi^ke  in 
the  substance  of  madrepores  or  calcareous  rocks, 
lining  their  perforations  with  a  calcareous  tube. 

Ctastroonemliu  (Gr.  yatrrpoKv^iiuov,  the 
calf  of  the  leg).  The  musde  which  principally 
forms  the  calf  of  the  leg. 

Oastrodynla  (Gr.  yaurr^ip,  and  i^ivri^  pain), 
A  painful  affection  of  the  stomach,  often  at- 
t«ndant  upon  dyspepsia. 

Ctastrolobimn  (Gr.  yaffrfip^  a  bclh/,  and 
Xofi6s,  a  pod).  Like  the  allied  Gompholobia^ 
16 
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this  beautiful  genus  of  Leguminous  Australian 
bushes  is  most  destructive  to  sheep  and  cattle. 
In  the  western  settlements,  along  with  their 
near  allies  just  mentioned,  the  spedes  are 
known  as  Poison-plants.  G.  hilofmm^  grandi- 
florumt  and  spinoswn  appear  to  be  amongst 
the  most  virulent  of  the  spedes.  Death  is 
speedy  and  certain  after  browsing  on  the  foliage, 
and  large  numbers  of  animals  are  annually  lost 
in  this  way. 

Ctastroauuiojr  (Gr.  yatrrffpy  and  fMUTcfo, 
prophecy).  A  kina  of  divination  practised 
among  the  andents  bv  means  of  words  supposed 
to  issue  fr^m  the  belly. 

Oostronomj'  (Gr.  yaffrpopofjda).  The  so- 
called  science  of  eating  and  drinking.     [Food.^ 

Ottstrorapby  (Gr.  yeurr^iPf  and  fivrtOy  i 
sew).  In  Surgery,  the  operation  of  sewing  up 
wounds  of  the  abdomen. 

Oastrotomjr  (Gh*.  yatrHip,  and  t^mw*,  Tout). 
The  operation  of  cutting  into  the  abdomen. 

Oathorlngr*  In  Printing,  making  up  ths 
sheets,  after  they  are  printod,  into  a  complete 
set  ready  for  the  bookbinder. 

Oangre  Point.  A  term  used  in  Gauging^ 
to  denote  the  diameter  of  a  cylinder  whose 
altitude  is  one  inch,  and  its  content  equal  to 
that  of  a  unit  of  a  given  measure.  For  example, 
the  old  wine  gallon  contained  231  cubic  inches. 
The  diameter  of  a  cylinder  of  the  same  capacity, 
and  whose  altitude  is  one  inch,  is  17*15  inches  ; 
which,  therefore,  is  the  gauge  point  for  this 
measure. 

Oaupes,  Steam  and  ^Vater  (Fr.  jauge). 
The  apparatuses  fixed  to  every  well-built  boiler 
for  ascertaining  the  force  of  steam  and  the 
level  of  the  water.  The  first  consists  of  a 
siphon  tube  containing  mercury  in  the  case 
of  low-pressure  engines,  and  of  a  spiral  spring 
attached  to  a  wheel  indicator  in  the  case  of 
high-pressure  engines.  The  last  consists  of 
a  vertical  glass  tube  or  flat  casA  commu- 
nicating, above  and  below,  with  the  boiler. 
Gauge  cocks  are  sometimes  put  instead  of, 
or  in  addition  to,  the  tubes  for  the  purpose 
of  enabling  the  engineer  to  verify  the  water- 
level. 

Oanglng'.  In  Astronomy,  a  process  devised 
by  Sir  W.  Herschel  for  counting  the  stars.  It 
consisted  in  numbering  those  of  all  magni- 
tudes which  occurred  in  single  fields  of  view 
of  15  inches  diameter,  visible  through  his  re- 
flector of  18  inches  aperture,  and  20  feet  focal 
length,  with  a  magnifying  power  of  180. 

Gauoino.  In  Mensuration,  the  measur- 
ing of  the  capacities  of  vessels,  chiefly  casks, 
barrels,  vats,  &c.  The  principles  of  gauging 
are  those  which  geometry  furnishes  for  the 
measurement  of  solids  in  general  (Symon's 
Practical  Ganger]  Leadbetter's  Treatise  on 
Gauging;  Button's  Mensuration,  &c) 

Oan'flnp  Rule.  [Sliding  Kule.] 
^  Oanlt.  The  name  locally  givclti  to  a  divi- 
sion of  the  upper  cretaceous  rodks  in  England. 
It  is  a  provincial  term.  The  rocks  so  called 
are  chiefly  developed  near  Folkestone  and  in 
Cambridgeshire. 
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Ganlt  is  understood  to  mean  a  peculiar  brick 
clay  of  a  blue  colour,  having  occasional  calca- 
reous concredons^  and  certain  characteristic 
foraiis,  among  which  are  bones  of  a  bird.  Beds 
of  the  same  age  occur  as  compact  sandstones 
in  the  Blackdown  Hills,  Devonshire,  and  ^re 
there  worked  for  building  purposes.  These 
beds  are  aLm  rich  in  fossils. 

The  gault  lies  between  the  lower  and  the 
upper  greensand.  It  is  represented  in  Germany 
by  the  Lower  Planer  of  the  north  of  Gtermany, 
a  roek  often  containing  hippnrites.  [Hipfubitb.] 
A  remarkable  schistose  bed  in  the  canton  of 
Glams  in  Switzerland,  celebrated  for  its  fossil 
fistaee,  is  of  this  period.  In  France  there  is  a 
bed,  argillaceous  like  the  gault^  cropping  out  be- 
low beds  which  represent  the  upper  greensand, 
at  Mons  in  the  valley  of  the  Loire. 

a«iiltt&eria  (after  Dr.  Gaulthier).  Under 
the  names  Partridge-berry,  Deer-berry,  Tea- 
beny.  Box-berry,  &c.,  are  known  the  fruits  of 
G.  procumlf^Sy  which  afford  winter  food  for 
partridges,  deer,  and  other  wild  animals.  The 
plant  is  called  Wintergreen  in  North  America, 
and  has  a  peculiar  aromatic  odour  and  flavour, 
due  to  the  presence  of  a  volatile  oil,  obtained 
by  distillation,  and  known  as  Wintergreen  oil. 
The  plant  is  also  called  Mountain  Tea,  and  its 
leaves  are  used  as  a  substitute  for  genuine  tea. 
G.  SkaUon  produces  dark  purple  berries,  which 
form  excellent  tarts. 

Ckumttot,  Riuiiilngr  tbe.  A  barbarous 
punishment  formerly  enforced  in  the  navy,  by 
which  the  criminal  was  obliged  to  pass  between 
tho  seamen  arranged  in  two  rows,  and  provided 
with  knotted  cords,  with  which  they  flogged  him. 

GcMmtlets  (Fr.  gantelet).  Gloves  of  ar- 
mour, originally  formed  of  chain  mail,  later  of 
plate,  and  articulated  at  the  fingers.  A  gaunt- 
let was  thrown  down  to  challenge  an  adversary, 
who,  by  taking  it  up,  accepted  the  challenge. 
It  was  till  recently  the  custom  at  the  coronation 
of  a  sovereign  in  this  country  for  the  hereditary 
champion  of  England  to  throw  down  a  gauntlet 
in  Westminster  Hall,  and  challenge  all  dis- 
putants of  the  crown.     [Chavpion.J 

0€m»>  (Fr.gaze).  A  textile  fabnc  generally 
made  of  silk,  and  said  to  have  been  invented  in 
Oaza.  a  city  of  Palestine. 

OaTellclnd  (A.-Sax.).  An  old  English 
custom  or  tenure  annexed  to  all  lands  in  the 
county  of  Kent  not  especially  exempted,  by 
which  the  land  of  the  father  is  equally  divided 
at  his  death  among  all  his  sons,  or  the  land  of 
the  brother  among  all  his  brethren  if  he  have 
no  issue  of  his  own.  Tenure  in  gavelkind  is 
considered  by  Blackstone  to  have  been  in  the 
nature  of  free  socage.  In  most  places  the  gavel- 
kind tenant  had  the  power  of  devising  by  will 
tiefore  the  Statute  of  Wills.  The  same  custom 
necms  to  have  been  prevalent  in  Wales,  whereall 
gavelkind  lands  were  made  descendible  to  the 
heir  at  common  lawby  stat.  34  &  35  Hen.  YIII. 
c.  36.  In  Kent  the  lands  have  been  in  particular 
cases  disgavelled,  or  deprived  of  their  customary 
descendible  quality,  by  statute,  but  all  land  in 
Kent  is  primA  facie  gavelkind. 
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i^aviftl.    [Crocodilb.] 

CkiTot  (Fr.  gavotte).  In  Music,  an  air  for 
a  dance,  which  has  two  strains ;  the  first  having 
usually  four  or  eight  bars,  and  the  second  eight 
or  twelve  more,  each  of  whi^h  are  pkyed  twice 
over.     It  is  of  a  brisk  nature. 

OaylaMite.  A  mineral  named  after  Gay 
Lussac,  found  at  Lagunilla,  near  Merida;  it  is 
composed  of  nearly  equal  weights  of  carbonate 
of  soda,  carbonate  of  lime,  and  water. 
^  OaxeUe  (Fr.  from  the  Arabic  al-gazal). 
I  The  name  of  a  small,  swift^  and  elegantly  formed 
species  of  Antelope,  the  AntUope  dorcas  of  Lin- 
naeus ;  famed  for  the  lustre  and  soft  expression 
of  its  large  dark  eyeB. 

Oaxette  (Fr.  j  Ital.  gazetta).  A  periodical 
pa^er,  published  at  short  intervals,  containing 
articles  of  general  intelligence.  Both  on  the 
Continent  and  in  England  such  sheets  were 
generally  iermodi  Mercuries  in  the  first  times  of 
their  invention,  and  appeared  only  occasionally 
the  earliest  among  ourselves  are  said  to  have 
been  published  during  the  general  apprehension 
from  the  presence  of  the  Spanish  armada ;  bub 
doubt  has  been  thrown  on  the  authenticity  of 
the  specimens  preserved  in  the  British  Museum. 
The  first  gazette  produced  in  France  (under 
that  title)  was  in  1631 ;  the  first  in  England 
in  1665,  when  the  court  resided  at  Oxford 
on  account  of  the  plague  of  London.  From 
that  period  the  Gazette  has  appeared  regularly 
twice  a  week,  containing  such  notifications 
as  are  either  published  by  the  couit  or  the 
government,  or  such  as  are  authoritatively 
required  by  law  in  private  transactions.  [News- 
paper.] 

Oaxetteer.  This  term  denotes  any  work 
containing  a  brief  account  of  all  or  any  of  the 
countries  Of  the  world,  arranged  in  alphabetical 
order.  To  this  class  belong  Brookes's  Gtneral 
GagetteeTy  and  similar  works. 

GazoUtes.    [Aisbolites.] 

Gear  or  Geer.  In  Mechanics,  a  term  ap- 
plied in  mi  11* work  to  wheels,  or  wheels  and 
pdnions,  acting  into  each  oUier.  Spur  gtar 
signifies  wheels  acting  together  in  the  Sjime 
plane,  with  their  axes  parallel ;  for  example, 
the  wheel  and  trundle.  Bevel  gear  is  applied 
to  wheels  acting  together  whose  axes  are  in- 
clined to  each  other. 

CtookotU.  A  family  of  lizards  having  for 
its  type  the  genus  Gecko\  in  which  most  of 
the  species  present  a  curious  organisation  of 
the  foot,  by  which  the  sole  is  converted  into  a 
sucker,  each  toe  being  converted  into  a  suck- 
ing disc,  enabling  the  animal  to  creep  up  ver- 
tical walls  and  along  ceilings  against  gravity, 
like  the  flies  upon  wWch  they  feed. 

Oebenna.  This  word,  meaning  in  Hebrew 
the  valley  of  Hinnom,  where  the  Jews  burnt 
their  sons  and  daughters  in  the  fire  to  Moloch, 
is  in  the  authorised  version  of  the  Scriptures 
translated  by  hell.  By  mediaeval  writers  it  was 
used  not  only  in  this  sense,  but  generally  in 
that  of  pain  and  suffering.  Thus  was  produced 
the  verb  gehenner,  to  torture^  which  has  passed 
into  the  modern  French  g^ner,  to  annoy,  (Max 
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Miiller,  Lectures  on  Language^  2nd  series, 
p.  239.) 

deblenite.  A  mineral  in  Bmall  grey  or 
yellow  crystalB,  found  in  the  vall^  of  Fassa 
in  the  Tyrol,  name^  in  honour  of  Gehlen  the 
chemist.  It  is  a  basic  silicate  of  alumina  and 
lime  with  some  iron  and  magnesia. 

Oelne  (Gr.  yfitvot,  of  earth).  The  soluble 
brown  matter  which  may  be  extracted  from 
soils  by  the  action  of  water.     [Huiac  Acid.] 

Oelalaean  Bra.  The  era  of  Yezdegird,  so 
called  firom  its  reform  by  Gelal-Edin,  sultan  of 
Khorassan.     [iBsA..] 

Oelatlne  (Lat.  gelu,  ice).  An  abundant 
proximate  principle  in  animals.  It  is  confined 
to  the  solid  parts  of  the  body,  such  as  tendons, 
ligaments,  cartilages,  and  bones,  and  exists 
nearly  pure  in  the  skin ;  but  it  is  not  contained 
in  any  healthy  animal  fluid.  Its  leading  cha- 
racter is  the  formation  of  a  tremulous  jellyi 
when  its  solution  in  boiling  water  cools;  it 
ma^  be  repeatedly  liquefied,  and  again  gela- 
tinised, by  the  alternate  application  of  heat 
and  cold.  Isinglass,  glue,  and  size  are  various 
forms  of  gelatine,  the  first  being  this  substance 
in  a  very  pure  state.  Its  most  distinctiTe 
chemical  character  is  the  formation  of  a  dense 
white  precipitate  when  its  solution  in  warm 
water  is  poured  into  an  infusion  of  galls  or 
other  form  of  Tegetable  tannin.  A  solution  of 
one  part  of  gelatine  in  5,000  of  water  is  ren- 
dered slightly  turbid  by  the  addition  of  a  strong 
tincture  of  galls.  Gelatine  is  a  nutritious  article 
of  food.  The  ultimate  components  of  gelatine 
are  47 '8  carbon,  7'9  hydrogen,  16-9  nitrogen, 
27*4  oxygen. 

Oelatlnes  (Fr.  gelatine).  Hr.  Eirby  thus 
renders  the  term  Sadimres  molaasee  of  La- 
marck, by  which  are  designated  the  radiated 
animals  called  Acalephes  by  Cuvier :  the  bodies 
of  these  Badiaries  are  generally  of  a  gelatinous 
consistency. 

Oein  ( Lat  gemma).  In  Sculpture,  the  prac- 
tice of  carving  gems  is  of  remote  antiquity, 
though  it  is  doubtful  whether  the  ancients  were 
able  to  cut  the  diamond  or  use  the  emerald  and 
topaz  for  sculptural  purposes.  The  stones 
usually  selected  are  rock  ciystal  of  different 
colours,  jasper,  chalcedony,  onyx,  cornelian,  and 
blood  stone.  Among  the  Greeks  the  art  was 
carried  to  great  perfection.  Like  the  other 
arts,  it  fell  into  disuse ;  but  since  its  revival 
in  Italy  in  the  fifteenth  centuiy,  modem  mas- 
ters have  more  than  rivalled  some  of  the  ancient 
productions. 

Oems,  Artlllelal.  These  are  made  of  a 
transparent  and  dense  glass,  or  paste,  as  it  is 
called,  containing  a  large  proportion  of  oxide 
of  lead,  and  generally  some  borax :  the  colours 
are  given  by  metallic  oxides.  Much  of  their 
perfection  depends  upon  the  skill  with  which 
the  exact  tint  of  the  real  stone  is  imitated,  and 
upon  the  care  with  which  they  are  cut  and 
polished.     [Glass.] 

Oenuura.    [Taxmud.] 

Oemlnl  (Lat  the  twins).    The  third  sign  of 

the  zodiac,  into  which  the  sun  enters  about  the 
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I  2l8t  of  May  in  each  year.  The  constellation 
I  of  the  same  name  is  easily  distinguished  by 
;  means  of  two  conspicuous  stars  of  the  second 
I  magnitude  near  together ;  Castor  being  farthest 
to  the  west^  and  Pollux  fiirthest  to  the  east 
Castor  is  one  of  the  largest  and  finest  double 
stars  in  the  northern  hemisphere.  Its  con- 
stituent stars  form  a  binary  system  revolving 
in  about  250  years. 

demitrioes  (coined  from  Lat.  gemo,  to 
fnoan  or  coo).  In  Ornithology,  an  order  of 
birds  comprising  the  Columbinm  or  pigeons. 

demma  {JaL),  In  Botany,  the  name  for 
a  leaf-bud. 

OemmatlOB  (Lat  gemma).  In  Botany,  the 
act  of  budding. 

Ctommipara  (Lat  gemma,  a  hud,  and  pario^ 
/  produced.  The  animals  which  propagate  by 
buds,  as  tne  hydra,  or  fresh-water  polype,  &c. 

demmiile  (Lat.  gemma).  In  Botany, 
sometimes  applied  to  the  ovule  or  young  seed, 
and  sometimes  to  the  plumule  of  the  perfect 
seed. 

Ctona  (Lat  the  cheek),  A  term  applied  in 
Zoology  to  the  region  between  the  eye  and  the 
mouth,  generally  extended  over  the  zygomatie 
arch. 

Oendannes  or  Ctons  d'Armos  (Fr.). 
In  the  fourteenth  and  fifteenth  centuries,  the 
heavy  French  cavalry,  which  constituted  the 
only  national  force,  were  termed  gens  Cannes, 
or  hommes  d^armes,  men-at-arms.  Each  lancer 
had  several  followers  on  horseback,  attached  to 
him  in  various  capacities;  so  that  a  lance^ 
in  the  language  of  historians  of  that  epoch, 
comprehends  from  three  to  ten  men.  In 
course  of  time  the  name  of  gendarmes  ceased 
to  be  thus  applied,  and  was  given  to  the 
king*s  guards.  It  was  afterwards  transferred 
to  a  corps  of  police,  and  is  now  applied  to  the 
ordinary  police  force  of  the  country,  except  in 
Paris,  which  is  under  special  regulations.  The 
French  gendarmerie  is  composed  of  six  legions, 
comprising  about  15,800  men.  (Bouillet,  Dio^ 
Oonnaire  Universel.)  In  all  the  German  states^ 
there  is  a  body  of  mounted  military  police^ 
with  this  appellation,  of  which  the  German 
equivalent  is  Landdragoner, 

Gender  (Lat  genus).  In  Grammar,  the 
designation  of  sex  by  the  form  of  a  word. 

ClenealOiry  (Gr.  ynvwKoyia,  from  ytv^ 
family,  and  Arfyoy).  The  pedigree  of  a  family. 
A  series  of  several  persons,  descended  from 
a  common  pro^nitor,  is  called  a  line,  A 
direct  line  is  either  ascending  (father,  grand- 
&tJier,  &c :  in  the  civil  law  particular  names 
were  given  to  seven  degrees  in  this  line)  or 
descending  (son,  grandson,  &c.).  The  colla- 
teral lines  comprehend  the  several  lines  which 
unite  in  a  common  progenitor ;  and  are  either 
equal  or  unequal,  as  the  number  of  degrees  in 
the  lines  is  the  same  or  different  The  colla- 
teral relations  on  the  father's  side  are  termed  in 
the  civil  law  cognati,  on  the  mother^s  agnatu 

General.  In  the  Army,  this,  next  to  that  of 
fieldmarshal,  is  the  highest  military  title  adopted 
by*  the  European  states.    The  name  designates 
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lu8  eommftnd  as  ha-ving  the  general  or  highest  also  called  Mathematici^  from  their  use  ordia- 

oiden  to  ghe  in  battle.    There  are  a  number  grams  like  those  employed  by  geometricians, 
of  general  officers  in  all  European  armies.     In       Oenette  (Fr.).    A  small  variety  of  horse, 

our  service  there  are  three  ranks,  the  highest  Also  an  animal  of  the  civet  kind  ( Viverrida), 


generai^  the  second  lieutenant-general,  the  junior 
rank  major-general.  Tiie  colonel^  of  regiments 
are  always  general  officers, 


having  a  musky- odour. 
Oenevm.    [Gin.] 
Oenlonlate  (Lat.  geniculatus ;  from  genu. 


■ootteBd.    [Assbhblt;  Prbsbttebians.] 
6eB«raI«  BiiiTA^iter.    [Brioadb.] 
OeneraUMitloii.    In  Logic,  has  been  de- 
fined as  the  act  of  comprehending  under  a 


OMMittl  Auembly  of  tbe  diiurtili  of  the  knee).     In  Botany,  bending  abruptly  m  an 

— . — ^     r . T» 1         obtuse  angle,  like  the  knee  when  a  little  bent, 

as  in  the  stems  of  some  grasses. 

OoBll.  Called  by  the  Eastern  nations 
G-inn  or  c^inn,  are  a  race  of  beings  created 
eommon  name  several  objects  agreeing  in  some  j  from  fire,  endowed  with  a  corporeal  form, 
point  which  we  abstract  from  each  of  them,  which  they  are  capable  of  metamorphosing  at 
and  which  that  common  term  serves  to  indicate,  pleasure.  They  are  said  to  have  inhabited  this 
(Whatel/a  Logic,  p.  388.)  earth  many  ages  before  the  creation  of  man,  and 

OenerallMiiBo.  A  title  conferred,  espe-  |  to  have  been  at  last  driven  thence  for  rebellious 
mllybytheFrench,  on  the  commander-in-chief  I  conduct  against  Allah.  Their  present  place 
of  an  army  consisting  of  two  or  more  grand  di- 1  of  abode  is  Cfinnutan,  the  Persian  Elysium ; 
Tisions,  each  under  the  superintendence  of  a '  but  they  are  represented  as  still  interesting 
general  According  to  Balzac,  this  dignity  was  |  themselves  in  the  affairs  of  this  earth.  A 
fint  aasmned  by  Cardinal  Richelieu  on  the  more  correct  idea  may  be  formed  of  their 
occasion  of  his  leading  the  French  army  into  |  origin,  characteristics,  and  history,  from  a 
Italy ;  but  the  term  does  not  appear  to  have   perusal  of  the  Arabian  NighUf  EntertaimTients, 


fcand  favour  among  the  other  European  states. 

Generalttjr.  A  Fren<ii  territorial  division 
under  the  government  prior  to  the  Revolution. 
The  generalities  amounted  in  all  to  thirty-four. 
This  division  was  principally  with  reference  to 
the  collection  of  taxes. 

Generatliif  Fimetlon.  A  name  given  by 
Laplace  in  his  Thiorie  de9  Probabilitis  to  that 
function  which,  when  developed  in  a  series  of 
powers  of  its  independent  variable,  generates 
given  expressions  in  the  form  of  coefficients.  Thus 

the  generating  function  of  »  is  j- «  since 

the  coefficient  of  j;"  in  the  expansion  of  this 
fraction  is  n.  Generally,  if  tt.  2*  be  the  general 
term  in  the  expansion  of  a  function  ^  (:r),  then 
the  latter  is  said  to  be  the  generatina  function 
of  v„  and  the  relation  between  ^(x)  and  Um  is 
expressed  by  the  symbolical  equation 

♦  (*)=G(«.). 
Thus,  in  the  above  example, 


The  theoiy  of  generating  functions  is  of  im- 
portance in  the  calculus  of  differences.  fSlr  J. 
Herechers  Eramplea  of  the  Calcultis  of  Dif- 
ftrmees,  1813;  and  Boole's  TWaiiae  on  the 
Cakalue  of  Differencea,  1860.) 

Oenemtor  (Lat.).  In  Geometry,  denotes 
a  pointy  line,  or  sur&oe  by  whose  motion  another 
enrre  or  sur&ce  is  or  may  be  conceived  to  be 
described  or  defined.  The  term  is  most  fre- 
qaently  applied  to  tiie  right  lines  on  a  ruled 
itnface. 

G«BMlfl,  Book  of.    [PsirrATiiiTCH.] 

Genetbliao  (Gr.  ytyie?daKoy,  ftomytp4$\% 
Urtk).  An  ode  or  other  short  poem  composed 
in  honour  of  the  birth  of  an  individual 

OenethUaei  (Lat.  from  Gr.  yw4e\%  birth). 

A  name  given  at  Rome  to  those  who  professed 

to  predict  the  future  of  a  man  by  means  of  the 

*ara  which  presided  at  his  nati  vi^.    They  were 

19 


than  can  be  conveyed  by  the  most  elaborate 
dissertation.  For  an  account  of  the  supersti- 
tions of  the  modem  Arabs  in  regard  to  genii, 
see  Lane's  Modem  Egyptians,     [Gbnius.] 

Ooniofflossi  (Gr.  y4v^io¥,  the  chin,  and 
yK&a-ira,  the  tonaue).  In  Anatomy,  a  pair  of 
muscles  by  which  the  tongue  is  protrudeKL 

OonlxMt  (genipapo,  the  Guiana  name).  The 
Genipap  fruit  of  &>uth  America,  as  liu^  as 
an  orange  and  agreeably  fiavoured,  is  obtained 
from  a  plant  of  this  Cinchonaceous  genus  called 
G.  amerieana.  In  Surinam  it  is  known  by  the 
name  of  Marmalade  Box. 

Oenlsta  (Lat.  the  broom  plant).  A  cenus 
of  LeguminostB,  one  of  which  is  the  fianta 
genista  or  plants  genH  of  the  French,  fix)m 
which  the  Plantagenets  took  their  name.  Gr, 
tinctoria  was  formerly  of  some  importance  as 
a  dye  plant,  and  was  known  by  tne  name  of 
Bvm's  Greenweed,  or  Dyer's  Broom,  the  ereen 
colour  being  obtained  by  dipping  the  yellow- 
dyed  articles  .obtained  by  its  agency  in  a  solu- 
tion of  woad.  Kendal  green  was  obtained  by 
this  process.  The  common  Broom  is  now, 
however,  generally  referred  to  the  genus 
Sabothamntts. 

OonltlTe  Case  (Lat.  genitivus,  generative). 
That  inflection  of  the  noun  which  denotes  re- 
lation. "V^th  Aristotle  it  was  the  predicating 
case,  which  determined  the  class  or  genus  to 
which  a  thing  belonged.  As  such,  it  had 
no  reference  to  origin  or  birth.  The  Greek 
genitive  was  formed  by  the  same  suffix  which 
converted  a  noun  substantive  into  an  adjective. 
(Max  Miiller's  Lectures  on  Language,  first 
series,  p.  104.)     [Gbammab.] 

OonliM  (Lat).  According  to  the  belief  of 
the  old  Italian  races,  especially  the  Etruscans, 
the  genius  was  a  spiritual  agency  of  very  inde- 
terminate character,  which  seems  to  have  been 
appropriated  not  only  to  every  human  family, 
but  to  every  god,  and  even  to  places  and  things. 
The  life  of  the  genius  ceased  with  that  of  the 
c  2 


Digitized 


by  Google 


GENNET,  ORDER  OF  THE 

person  whom  he  guarded.  (Sir  G.  C.  Lewis, 
Aatronomy  of  the  Ancients,  p.  313.)  This  con- 
ception waa  altogether  foreign  to  Grecian  my- 
thology, although  in  later  times  it  became 
mingled  jn  that  of  Rome  with  the  Grecian 
notions  respecting  demons.  [Djebcon.]  Cen- 
■orinus  (De  Die  Natali)  says,  '  The  genius  is 
that  god  under  whose  protection  every  mortal 
is  born  and  lires.*  Hence  the  worship  of  the 
genius  was  closely  connected  with  all  domestic 
ceremonies  and  feelings ;  the  marriage  bed  was 
lectits  genialis;  the  day  of  the  genius,  ^cnto/w 
dies,  was  sacred  to  mirth  and  relaxation ;  the 
genius  accompanied  human  fortunes  in  their 
ricissitudes  (Vultu  mutabilis,  albus  et  ater — 
Hor.) ;  and  death  was  typified  by  the  figure  of 
a  genius  with  a  lamp  reTersed.  The  genii  of 
phices  were  usually  represented  and  worshipped 
under  the  figure  of  snakes.  Whether  there 
is  any  connection  between  tlie  Italic  genius 
and  the  cyinn  of  Oriental  nations  [Gbnh]  is  a 
doubtful  point. 

Oennetp  Order  of  tlie.  The  first  order  of 
chivalry  known  in  France,  founded  by  Charles 
Martel  after  his  defeat  of  the  Saracens  at 
Tours  in  726.  It  received  its  name  from  the 
gennet  or  wood-martin,  to  commemorate  the 
aid  supposed  to  be  given  by  St.  Martin  of 
Tours  towards  defeating  the  enem^. 

OenonlU^re  (Fr.).  In  Fortification,  the 
part  of  the  interior  slope  of  the  parapet  below 
the  sill  of  an  embrasure.  It  covers  the  lower 
part  of  the  gun-carriage.  In  armour  of  the 
fourteenth  century,  the  knee-piece  or  knee-boss. 

Genre  (Fr.  du  genre  bas,  of  a  low  kind). 
In  Painting,  a  term  applied  to  express  a  dass 
of  pictures  which  belong  to  none  of  the  higher 
or  specific  classes  of  art  It  refers  commonly, 
as  the  full  French  expression  implies,  to  ordi- 
nary scenes  of  vulgar  life.  Yet  a  peintre  dc 
genre  or  genre'^vXnter  is  not  necessarily  a 
painter  of  low  subjects,  nor  need  a  genre 
picture  be  vulgar  in  the  common  acceptation  of 
the  word.  The  Dutch  are  the  great  genre 
painters ;  and  the  style  was  also  known  to  the 
ancients.  Pyreicus,  a  fSa.mouB  Greek  painter  of 
this  class,  was  called  ^uwapoypA^os,  literally 
dirt-painter,  or  ^onroypdupos,  from  puwos,  common 
ware  or  trumpery.  He  painted  barbers'  shops^ 
cobblers'  stalls,  shell-fish,  eatables  of  all  sorts, 
and  the  like,  and  his  pictures  were  highly 
Talued.     (Pliny  xxxv.  37.) 

Oens  (Lat. ).  In  ancient  History,  a  clan  or 
sect,  forming  a  subdivision  of  the  Roman  people 
next  in  oi^er  to  the  curia  or  tribe.  The 
members  and  houses  (familug)  composing  one 
of  these  clans  were  not  necessarily  united  by 
ties  of  blood,  but  were  originally  brought  toge> 
ther  by  a  political  distribution  of  the  citizens, 
and  bound  by  religious  rites,  and  a  common 
name,  derived  generally  from  some  e^nymous 
hero.  This  common  name,  which  distinguished 
the  gentiles  or  members  of  the  same  clan,  was 
the  second  of  the  three  borne  by  a  Roman 
citizen,  and  was  specially  termed  the  nomen. 
It  is  supposed  that  each  of  the  curies  originally 
contained  ten  gentes,  and  that  each  of  these 
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was  represented  in  the  senate  by  one  of  its 
members.  (Vico,  Soienza  Ntwva  ;  Niebuhr's 
History  of  Rome ;  Mommsen's  History  of  Rome. ) 

OentUui  (said  to  be  so  named  after  Gentius, 
an  Hlyrian  king).  The  Gentian  root  of  the 
shops  is  the  produce  of  phints  of  this  genus, 
and  principally  of  Q.  lutea,  but  those  of  (?.  pur- 
pureaf  pannonica,  and  punctata  are  similarly 
employed,  and  indeed  all  the  species  are  per- 
vaded by  a  pure  bitter  principle  which  renders 
them  viuuable  as  tonics.  Some  of  the  species 
are  found  on  the  European  Alps  near  the  snow- 
line, and  their  bold  cerulean  blossoms  are 
greatly  admired. 

OenttanaoeaB  (Gentiana,  one  of  the  ge- 
nera). A  natural  order  of  herbaceous  Exogens 
of  the  Grentianal  alliance  inhabiting  most  parts 
of  the  world.  They  are  Yerjneta  to  Apocynaceip, 
from  which  they  differ  in  their  herbaceous 
habit,  permanent  corolla,  want  of  milk,  and  in 
many  other  characters.  From  Scrophuluriacea 
they  are  distinguished  by  their  regular  fiowers, 
the  stamens  of  which  are  equal  in  number  to 
the  lobes  of  the  corolla.  Their  chief  sensible 
property  is  an  intense  bitterness,  which  resides 
both  in  the  stems  and  roots. 

Oentlanlc  Acid.  Gentianin.  A  crystal- 
Usable  body  contained  in  Gentian  root. 

Oentlle  (Lat.  gentilis,  from  gens,  nation). 
The  original  meaning  of  the  Latin  woid  gentilis 
is,  one  of  the  sameldih  or  nation  with  the  speaker. 
The  Jews  designated  all  who  did  not  profess 
their  reh'gion  indiscriminately  as  the  nations, 
rk  iOvfi ;  and  hence  the  Grreek  word  Hvikos  and 
the  corresponding  Latin  word  gentile  became 
used  to  signify  Pagans,  in  opposition  to  Chris- 
tians and  Jews.  The  word  aentUis  is  used  in 
this  sense  by  St.  Jerome,  Prudentius,  and  Chris- 
tian writers  of  that  ace  in  general.  The  jea- 
lousy with  which  the  Jews  regarded  aU  foreign 
nations,  and  the  obstinacy  with  which  they  clung 
to  the  notion  of  their  own  peculiar  sanctity, 
are  well  known.  The  earlier  half  of  the  history 
of  the  Acts  contains  the  account  of  the  struggle 
which  Christianity  maintained  against  these 
prejudices  before  it  finally  subdued  them.  The 
observance  of  certain  Jewish  ceremonies  con- 
tinued, however,  for  a  long  time  to  be  a  stum- 
bling block  to  the  most  devout  and  sincere 
Christians.  Even  in  the  post-apostolic  age,  the 
judaisin^  ^arty  formed  a  distinct  division  of 
the  Christian  world,  split  itself  into  various 
sects,  such  as  the  Ebionites  and  Nicolaitans, 
and  for  a  long  time  exercised  considerable  in- 
fiucnce  even  within  the  pale  of  the  church. 

Oenttemon  (the  English  word  gentle  in 
its  original  sense  signifies  one  belonging  to  a 
race  or  family ;  Lat  gens).  In  Heraldry,  a 
rank  expressed  in  Latin  by  the  term  gencrosus. 
All  entitled  to  coat-armour  are  gentlemen  ;  but 
the  name  is  more  commonly  applied  to  the 
lowest  rank  of  those  who  have  no  other  distin- 
guishing title.  Gentlemen  by  blood  were  those 
who  could  show  four  generations  of  gentlemen, 
both  in  the  paternal  and  maternal  line.  Those 
who  could  not  prove  this,  but  against  whom 
the  contrary  was  not  known  within  memory  of 
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min,  wwe  gentlemen  by  prescription.  Gentle- 
T.i  D  were  also  created  bj  letters  patent  of  the 
king.  OfficeiB  (not  menial)  of  the  king's  house- 
hol.i,  persons  holding  a  lojal  commission,  civil 
or  militaiy,  persons  who  had  taken  a  degree 
i^  the  libenU  arts,  and  persons  adopted  by 
p-ntlemen,  were  considered  entitled  to  this 
Tivk,  which  has  now  been  long  obsolete  as  a 
di^stinction. 

0«iitlemaii  VsHer  of  tbe  Blaek  Sod, 
An  officer  belonging  to  the  Garter,  whose  duty 
it  is  to  attend  the  House  of  Lords  during  the 
)--^«ions  of  parliament^  and  to  carry  messages 
to  the  House  of  Commons. 

0«iitlfliiaeii««t-vanD».  A  corps  of  forty 
peDtlemen  whose  duties  aie  to  attend  the  sove- 
^-i;^l  on  state  occasions.  The  corps  was  esta- 
I'ijhfd  by  Henry  VIIL  in  1609,  under  the  name 
of  *  Thf  Band  of  Gentlemen  Peimonere,^  It 
consisted  entirely  of  men  of  noble  blood,  and 
was  called  Hia  Majesties  Honourable  Corps  of 
a^nUemen-ai'Arms  by  William  IV.  in  1834, 
and  is  now  recruited  entirely  from  retired  army 
officen. 

Oeafles.  The  maggots  or  apodal  larvse 
f>{  the  flesh  fly  (Musca  camaria),  and  other 
Dipten,  are  sometimes  so  called. 

Oeans  (Lat).  In  Loeic,  one  of  the  predi- 
cablcs,  which  is  considered  as  the  material  part 
(•f  the  epeeies  of  which  it  is  affirmed.  [Logic  ; 
PbedicabuJ 

Oekts.  Li  Music,  the  general  name  for  any 
Kale  of  music.  If  a  scale  proceed  by  tones,  it 
i^  called  the  diatonic  genus ;  if  between  the 
t'mes  semitones  are  introduced,  it  is  called  the 
fkr-itfiatic  genus.  When  the  subdivisions  are 
»BialIer,  as  quarter  tones,  it  is  called  the  en- 
karfwuic  genus. 

GEsrrs.  In  Natural  History,  that  distinct 
but  subordinate  group  of  animals  and  plants 
which  gires  its  name  as  a  prefix  to  that  of  all 
the  species  of  which  it  is  composed. 

Qeocentrle  (Gr.  717,  earthy  and  Kivrpov, 
c  utrr).  A  term  frequently  used  in  Astronomy, 
f>ieniffing  hterally  ha  ving  the  earth  for  its  centre. 
The  ^yparent  motion  of  any  planet,  as  seen 
from  tiie  earth,  is  called  its  aeoeentric  motion. 
The  gtoeentrie  latitude  of  a  planet  is  the  angle 
f<  nned  by  a  straight  line,  supposed  to  be  drawn 
fnKD  the  planet  to  the  earth,  with  the  plane  of 
th«  earth's  orbit  or  the  plane  of  the  ecliptic. 
if" centric  lonffiiude  of  a  planet  is  the  angle  at 
th**  f;irth  formed  by  two  straight  lines,  one  of 
«h>h  is  drawn  to  the  first  point  of  Aries,  and 
the  other  to  that  point  of  the  ecliptic  which  is 
in^^'Ri'cted  by  a  perpendicular  circle,  the  plane 
of  which  passes  through  the  en^h  and  planet 
frfticmtrie  is  opposed  to  heliocentric^  which 
nfers  to  the  centre  of  the  sun.  These  terms 
an  Qsed  only  in  speaking  of  bodies  belonging 
tu  the  iolar  system.  The  fixed  stars  are  at  such 
prodigious  distances,  that  they  are  referred  to 
t):e  same  points  in  space,  whether  we  consider 
I'at'm  as  seen  from  the  earth  or  the  sun. 

Oe«dM  (Gr.  y^tinff  earthy).    Hollow  no- 

^"^  the  interior  of  which  is  frequently  lined 

▼ith  crystals  of  Quartz,  Calc  Spar,  &c     Bodies 
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of  this  kind  are  of  frequent  occurrence  in  the 
New  Red  Marls  of  Somersetshire  and  Glouces- 
tershire, where  they  commonly  go  by  the  name 
of  Potato- Stones. 

Geodesic  Curratare.  [Cubtatube,  Geo- 
desic] 

Oeodeslc  Alne.  In  Geometry,  a  cmre 
traced  on  a  surface,  so  that  its  osculating  plane 
at  every  point  contains  the  normal  to  ^e  sur- 
face at  that  point.  A  geodesic  may  also  be  de- 
fined as  the  curve  whidi  a  string,  lying  on  the 
surface,  would  assume  if  subjected  to  tension 
at  its  extremities.  From  this  definition  it 
follows  that  a  geodesic  must,  under  ordinary 
circumstances,  be  the  shortest  line  that  can  be 
drawn  on  the  surfoce  between  any  two  of  its 
points.  The  geodesies  on  a  sphere  aro  its 
great  circles;  the  geodesies  on  a  developable 
surface  become,  of  course,  right  lines  when  the 
surface  is  unfolded  into  a  plane.  The  geodesies 
on  an  ellipsoid  have  very  beautiful  properties ; 
as  an  example,  we  may  mention  the  Uieorem 
discovered  by  Prof.  Roberts  of  Dublin  (Uou- 
ville's  Journal,  voL  ii.  1846),  according  to  which 
the  sum  (or  difference)  of  the  two  geodesies 
joining  any  point  of  a  line  of  curvature  to  two 
umbilics  is  constant  Every  surface  may  be 
said  to  have  a  geometry  of  its  own  in  which 
geodesies  correspond  to  right  lines  on  a  plane. 
On  the  ellipsoid,  therefore,  the  lines  of  cur- 
vature correspond  to  plane  conies.  The  geo- 
desies on  a  ^uadric  surface  are  examined  at 
some  length  in  Salmon's  Analytical  Geometry 
of  Three  Dimensions ;  and  interesting  general 
mx)perties  of  geodesies  will  be  found  in  Gauss' 
Disquisitumes  generates  circa  Superficies  Curvas, 
as  well  as  in  the  notes  to  Liouville's  edition  of 
Monge's  Application  de  t  Analyse  a  la  GionUtriCf 
in  which  this  memoir  of  Gauss'  is  reprinted. 
The  differential  equations  of  a  geodesic  are 
easily  deduced  from  the  first  definition.  If 
ucsO  be  the  equation  of  the  surface,  and  s 
denote  an  arc  of  a  geodesic,  we  have 


d^  df  df^ 

ds        d          ds^ 
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dk 
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lieodes  J"  (Gr.  yw^Mvia,  from  7^,  and  8a(w,  / 
divide).  This  term  signifies  literally  the  division 
of  the  earth,  in  whi(m  sense  it  is  synonymous 
with  land  surveying ;  but  it  is  usually  employed 
in  a  more  general  sense  to  denote  that  part  of 

Sractical  geometry  which  has  for  its  object  the 
etermination  of  the  magnitude  and  figure 
either  of  the  whole  earth,  or  of  any  given  por- 
tion of  its  surface.  In  this  sense  it  comprehends 
all  the  geometrical  or  trigonometrical  operations 
that  are  necessaxy  for  constructing  a  map  of  a 
countrv,  measuring  the  lengths  of  degrees,  &c. 
In  order  to  construct  an  accurate  map,  or  de- 
termine the  form  and  dimensions  of  a  countzy, 
it  is  necessary,  in  the  first  place,  to  determine 
the  absolute  distances  between  the  several 
stations  or  points;  secondly,  to  determine  the 
azimuths  of  the  lines  thus  measured,  that  iq 
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their  situation  with  respect  to  the  meridian ; 
Jind  thirdly,  the  differences  of  latitude  and 
longitude  of  the  stations.  The  operations  neces- 
sary for  determining  the  absolute  distances, 
comprehending  the  measurement  of  a  base,  the 
observation  of  angles,  the  computation  of  the 
sides  of  the  triangles,  and  their  reduction  to 
the  same  level,  are  called  the  ffeodesical  or 
geodctical  operations;  while  those  which  are 
required  for  determining  azimuths  and  latitudes 
are  called  the  astronomical  operations.  The 
determination  of  the  figure  and  dimensions  of 
the  earth  is  a  problem  of  very  great  importance 
to  astronomy  and  geography,  and  has  accord- 
ingly at  all  times  been  a  subject  of  much 
interest  to  mathematicians ;  but  it  is  only  since 
the  middle  of  the  last  century  that  operations 
on  an  adequate  scale  for  its  solution  have  been 
undertaken  in  different  parts  of  the  world. 
For  the  results  of  the  more  important  of  these 
operations,  see  Deobbb. 

Ceoffnosy.    [Geology.] 

Qeograpby  (Gr.  y^uyptuplctf  from  717,  and 
ypd<p»,  I  describe).  The  description  of  the 
earth.  The  subjects  comprehended  in  the 
science  of  Geography  are  usually  arranged 
under  three  great  divisions — Astbonomioai., 
Phtsical,  and  PouncAi.  Gboobafhy. 

Geoorapht,  Astronomical. — This  division 
of  geography  has  for  its  object  the  determina- 
tion of  the  form  and  dimensions  of  the  earth 
and  its  relations  with  the  celestial  bodies. 

In  order  to  describe  the  earth,  the  first  point 
to  be  ascertained  is  its  general  form.  That 
the  surface  of  the  earth  is  convex,  is  appa- 
rent from  the  phenomena  presented  by  the 
gradual  coming  on  of  day  and  night,  and 
the  deplacoment  of  the  stars  in  proceeding 
towards  the  north  or  south ;  for  if  the  earth 
were  flat,  the  sun,  in  appearing  above  the  horizon, 
would  illumine  the  whole  of  its  surface  at  the 
same  instant ;  and  on  the  supposition  of  its 
being  either  flat  or  cylindrical,  the  pole  star 
would  maintain  the  same  elevation,  whereas  to 
the  traveller  who  advances  northward  it  gra- 
dually appears  more  elevated,  and  to  him  who 
advances  southward  more  depressed.  All  these 
appearances  are  observed  in  the  same  manner 
on  whatever  part  of  the  earth  we  are  placed ; 
and  from  them  alone  the  globular  form  of 
the  earth  might  be  inferred,  even  if  the  fiict 
had  not  been  placed  beyond  doubt  by  the 
voyages  of  circumnavigators.  Astronomers  in 
modern  times  have  indeed  discovered  that  it  is 
not  a  perfect  sphere,  being  flattened  in  a  slight 
degree  at  two  opposite  points  (which  are  the 
poles  of  rotation);  but  the  deviation  from 
perfect  sphericity  is  so  small,  that  for  all  the 
purposes  with  which  geography  is  concerned 
It  may  be  neglected  without  sensible  error. 

[FlGUBB  OF  THE  EaBTH.] 

In  order  to  determine  the  relative  positions 
of  points  on  a  sphere  in  the  most  commodious 
manner,  mathematicians  refer  them  to  two  great 
circles ;  that  is  to  say,  circles  formed  by  the 
intersection  of  the  surface  of  the  sphere  by  a 
plane  pass^ing  through  its  centre.  The  earth  is 
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I  a  body  which  revolves  about  an  axis  of  rotation ; 
the  position  of  this  axis,  therefore,  with  respect 
'  to  the  relestial  consteUations,  determines  one 
'  great  circle,  namely,  the  equator,  or  the  circle 
I  which  is  equally  distant  from  the  two  poles  of 
rotation  and  divides  the  globe  into  two  opposite 
I  hemispheres.  The  equator,  therefore,  being 
marked  out  by  nature,  or  by  the  apparent  re- 
'  volutions  of  the  celestial  bodies  arising  from  the 
I  real  diurnal  rotation  of  the  earth,  is  a  circle  to 
'  which  all  places  are  most  conveniently  refeired : 
I  and  it  has  this  property,  that  it  never  under- 
goes any  change  of  place  on  the  sphere ;  for 
I  astronomers  have  proved  that  since  the  date  of 
the  earliest  observations,  the  poles  of  rotation, 
and  consequently  the  equator,  have  always 
maintained  the  same  invariable  position  on  the 
earth's  surface. 

The  distance  of  a  place  from  the  equator 
cannot  be  directly  measured ;  but  by  means  of 
astronomical  observations  we  can  determine 
that  distance  in  alicjuot  parts  of  the  earth's 
circumference,  that  is  in  degrees  of  a  great 
circle.  It  is  not,  however,  sufficient  to  know 
how  many  de^es  a  place  is  distant  from  the 
equator.  It  is  necessary,  also,  in  order  to 
distinguish  it  from  all  other  places,  to  know 
how  it  is  situated  with  respect  to  a  certain 
meridian,  or  great  circle  perpendicular  to  the 
equator,  and  consequentlv  passing  through  the 
poles.  In  reference  to  tne  diurnal  rotation  of 
the  earth,  all  meridians  are  in  precisely  the 
same  circumstances ;  the  choice  is  consequently 
entirely  arbitrary,  and  geographers,  as  well  as 
astronomers,  generally  select  tliat  which  passes 
through  the  capital  of  their  own  country  as  the 
circle  to  which  they  refer  all  other  places.  The 
equator  and  the  assumed  meridian  thus  form 
the  coordinates  of  the  sphere.  The  distance  of 
any  place  from  the  equator,  measured  on  the 
arc  of  the  meridian,  is  the  latitude  of  the 
place ;  its  distance  from  the  assumed  meridian, 
measured  on  a  circle  parallel  to  the  equator,  is 
its  longitude ;  and  when  the  latitude  and  longi- 
tude of  any  place  are  both  known,  the  position 
of  the  place  itself  is  entirely  determined.  The 
latitude  of  a  place  is  ascertained  by  observing 
the  height  of  the  pole  above  the  horizon  of 
that  place ;  and  the  longitude  of  one  place  in 
respect  of  another,  by  the  interval  of  time  which 
elapses  between  the  passage  of  any  celestial 
body  over  their  respective  meridians.  [Lati- 
TUDB  and  LoNomTDB.] 

Besides  fhe  rotatory  motion  about  its  axis,  the 
earth  has  also  a  motion  of  revolution  about  the 
sun,  which  is  completed  in  the  course  of  one 
year.  The  fimt  of  these  motions  causes  the 
succession  of  day  and  night ;  the  second  the 
vicissitudes  of  the  seasons,  and  the  inequality 
of  the  length  of  the  natural  days.  These  two 
last  phenomena  depend  on  two  circumstances : 
first,  that  the  axis  of  the  earth  is  not  perpen- 
dicular to  the  plane  of  the  ecliptic,  or  the  plane 
in  which  the  annual  revolution  is  performed ; 
and  second,  that  the  extremities  of  this  axis,  or 
the  two  poles  of  rotation,  continue  to  be  directed 
to  the  same  points  of  the  celestial  ^here  during 
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theirholetimeof  theieToliitioD.  Hence  it  foUovs 
thftttlie  plane  of  the  equator,  though  inyariable 
in  respect  of  absolute  space,  is  continually 
changing  its  position  in  respect  of  the  sun; 
and  ue  apparent  efifect  is  the  same  as  if  the  sun 
had  a  vibratoiy  motion 
in  the  heaTens,  rising 
above  the  plane  of  the 
equator  £  £  one  half  of 
the  year,  and  fiilling 
below  it  during  the 
other  hall  When  the  sun  is  in  the  equator  at 
S,  the  two  poles  of  the  earth  n  and  «  are  in  the 
great  drcle  which  divides  the  illuminated  from 
the  dark  hemisphere.  When  the  sun  reaches 
his  greatest  northern  declination  at  S',  the  il- 
kminated  hemisphere  is  a  £  a',  and  the  north 
pole  n  comes  considerably  within  it.  On  the 
other  hand,  when  the  sun's  declination  is  south, 
as  at  S^,  the  south  pole  a  comes  into  the  illumi- 
nated hemisphere,  while  n  is  left  in  darkness. 
When  the  sun  is  at  S,  his  apparent  diurnal 
motion  is  peifonned  in  the  equator,  and  the 
dajs  and  nights  are  of  equal  length  all  over 
the  worid.  The  angle  which  the  planes  of  the 
equator  and  ecliptic  make  with  each  other  is 
about  23^° ;  consequently,  since  the  greatest 
declination  of  the  sun  from  the  equator  is  the 
game  quantity,  it  must  happen  that  at  midsum- 
mer the  sun  is  23^^^  to  the  north  of  the  equa- 
tor, and  at  midwinter  23^^  to  the  south  of  it. 
The  inequality  of  the  natural  days  is  an  imme- 
diate consequence  of  the  sun's  declination :  for  as 
the  solar  rays  come  to  the  earth  nearly  parallel, 
one  half  of  the  globe  must  always  be  Ulumi- 
Dated  at  once,  and  the  other  half  in  darkness ; 
coDseqnently  when  the  sun  declines  2$^^  to 
the  north  of  the  equator,  all  that  part  of  the 
earth  which  is  witliin  23^^  of  the  north  pole 
win  remain,  while  the  earth  performs  its 
diurnal  revolution,  within  the  illuminated 
hemisphere.  A  small  drde  of  the  sphere 
parallel  to  the  equator,  and  at  the  distance  of 
2^°  from  the  pole,  is  called  the  polar  circle ; 
and  at  this  latitude  the  sun,  when  at  his  great- 
est decimation,  comes  exactly  to  the  horizon 
at  midnight,  without  setting ;  consequently  the 
length  of  the  longest  day  is  twentr-four  hours. 
At  the  equator  the  length  of  the  day  is  always 
twt'lve  hours;  and  from  the  equator  to  the 
polar  circle  the  length  of  the  longest  day 
increases  with  the  increase  of  latitude;  and 
from  the  polar  circle  to  the  pole  the  length 
of  time  dnringwhich  the  sun  continues  above  the 
horizon  without  settingincreases  with  the  latitude 
from  twenty-four  hours  to  six  months.  The  two 
small  circles  cf  the  sphere  parallel  to  the  e(^ua- 
tor,  which  limit  the  sun's  greatest  declination, 
ate  called  the  tropics ;  and  the  whole  surface 
of  the  globe  is  divided  by  the  two  tropics,  and 
the  two  polar  circles,  into  "Ave  iPoneB  or  spaces ; 
namely,  the  torrid  gone,  which  is  included 
brtween  the  two  tropics,  or  extends  23^^  on 
either  side  of  the  equator;  the  two  temperate 
^o»«,  or  the  spaces  included  between  the  tro- 
pic and  polar  circle  in  each  hemisphere ;  and 
the  iwo/n'gid  zones,  or  the  spaces  between  the 
23 


I  poles  and  their  respective  polar  circles.  These 
may  be  called  the  astronomical  divisions  of  the 
globe,  as  they  depend  on  the  position  of  the 
earth's  axis  of  rotation  with  respect  to  the 
plane  of  its  orbit,  and  are  determined  by  astro- 
nomical obsei^ations. 

Gboobafht,  Phtsxcal. — ^Has  for  its  object 
the  description  of  the  pincipal  features  of  the 
earth's  surface,  as  consisting  of  land  and  water ; 
the  extent  and  configuration  of  the  continents 
and  ishuids ;  the  elevation  and  direction  of  the 
mountain  chains;  the  conformation  of  the 
plains  and  valleys;  their  altitude  above  the 
level  of  the  sea ;  the  soil,  climate,  and  ani- 
mal and  vegetable  productions  of  different 
countries.  It  embraces  also  the  various  pheno- 
mena of  the  ocean,  which  may  be  classed 
under  the  term  Htdboloot  ;  the  depth  of  the 
sea,  and  the  inequalities  of  its  depth,  its  salt- 
ness  and  temperature ;  the  direction  and  velo- 
city of  corrents,  the  tides,  the  polar  ice,  &c 
In  like  manner  it  comprehends  .also  many  of 
the  questions  which  are  usually  treated  under 
the  terms  METBOBOLOOTand  OLDfATB ;  the  mean 
temperature  of  different  countries ;  the  height 
of  tne  snow-line;  the  prevailing  winds;  the 
barometric  pressure;  the  quantity  of  annual 
rain,  of  evaporation,  &c. ;  and  the  effect  of 
all  these  circumstances  on  the  condition  of  the 
human  race. 

On  casting  our  eye  on  a  globe  or  map,  we 
immediately  perceive  the  very  unequal  distri- 
bution of  land  and  water  on  the  suHaoe  of  the 
earth.  The  land  occupies  a  very  little  more 
than  one-third  of  the  whole  surface,  and  the 
water  all  the  remaining  portion.  Nor  is  the 
inequalitv  of  the  distribution  in  respect  of 
the  two  hemispheres  less  remarkable.  Of  the 
whole  land  about  four-fifths  is  situated  in 
the  northern  hemisphere,  and  the  remaining 
one-fifth  in  the  southeni.  In  a  general  view, 
the  land  consists  of  three  great  masses:  the 
old  continent,  which  comprehends  £ttrope,  Asia 
and  Africa;  the  new  continent,  or  America; 
and  New  Holland — which  are  separated  from 
each  other  by  the  great  oceans.  The  general 
features  of  tiie  two  continents  dififer  remark- 
ably. In  the  old  continent  the  general  direc- 
tion of  the  land,  and  of  the  great  mountain 
chains,  is  from  west  to  east  almost  parallel  to 
the  equator;  while  in  America  the  general 
direction  is  from  north  to  south,  along  the 
meridian.  Thus  the  four  great  systems  of 
mountain  ranges  in  Asia— nainely,  the  Altai, 
the  Thian-chan,  the  Euen-lun,  and  the  Hima- 
laya— ^all  stretch  from  west  to  east ;  and  the 
Andes,  which  extends  from  one  exts^emity  of 
America  to  the  other,  ranges  at  right  angles 
to  this  direction  from  north  to  south.  An- 
other striking  feature  of  the  land  is,  that  all 
the  great  peninsulas  are  pointed  to 'the  south 
pole.  This  is  the  ease  with  South  America, 
Africa,  Arabia,  Hindustan,  Malaya,  Cambodia, 
the  Corea,  Kamtschatka,  Galifomia,  Alasca, 
Greenland,  Florida,  Italy,  &c ;  in  short,  the 
only  two  exceptions  are  Yucatan  in  the  gulf  of 
Mexico,  and  Jutland  in  the  German  Sea,  which 
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are  both  formed  of  alluvial  land,  and  may 
therefore  be  supposed  to  owe  their  formation 
to  partial  influences  which  have  not  operated 
on  the  great  continent>il  masses.  This  simi- 
larity of  disposition  can  only  be  attributed  to 
the  agency  of  some  mechanic^  Qause ;  and  the 
phenomena  strongly  suggest  the  idea  of  the 
terraqueous  masses  having  been  shaped  into 
their  existing  forms  by  the  action  of  a  great 
wave  or  current  flowing  from  the  southern  to 
the  northern  pole.  [ Atmosphbub  ;  Cldcatb; 
Oeoloot  ;  Tides  ;  "Wind  ;  &c.  See  also  an 
excellent  article  on  the  general  subject  by  Dr. 
Traill  in  the  Encyclopadia  Britannica.) 

GEooBApmr,  Political. — ^Wherever  the  na- 
tural features  of  portions  of  the  globe  lead, 
or  seem  to  lead,  to  characteristic  political 
phenomena,  geography  may  help  to  interpret 
the  laws  of  this  branch  of  practical  science. 
For  instance,  the  peculiar  configuration  of 
Greece  was  cit«d  in  ancient  times  as  suggestive 
of  those  municipal  constitutions  which  belonged 
in  an  eminent  degree  to  its  political  system, 
and  which  developed  or  aided  in  so  marked  a 
manner  the  peculiar  intellectual  capacity  of  its 
former  inhabitants.  Similarly,  the  physical 
features  of  the  central  part  of  the  North  Ame- 
rican continent  have  constantly  been  cited  as 
necessitating  the  adoption  and  maintenance 
of  federal  institutions.  Again,  the  geographi- 
cal position  of  the  British  Islands  may  be  fairly 
understood  to  contribute,  in  no  small  degree, 
to  the  great  commercial  importance  which  they 
have  achieved. 

Political    geography  is    closely  related   to 
statistics,  and  supplies,  indeed,  the  principles  for 
which  statistics  supply  facts.     It  need  hardly 
be  said,  however,  that  there  is  a  strong  tendency  \ 
towards  hasty  generalisation  from  statistics, 
and  towards  rash  inductions  from  geography. 
The  danger  is  the  greater  in  the  latter  case, ! 
for  the  obvious  reason  that  though  societies  are  ' 
largely  influenced  by  external  circumstances, 
they  may   nevertheless  adapt  themselves  to 
them,  and  will  be  greatly  controlled  by  ante- 
cedent facts.    For  instance,  any  argument  ad-  , 
verse  to  the  possible  organisation  of  a  united  ; 
political  system  in  the  Italian  peninsula,  if 
gathered  from  its    mediaeval   history,   might 
be  a  fallacy  similar  to  that  which  led  the  first 
Napoleon  to  call  Italy  a  mere  geographical 
expression.     [Statistics.] 

O^olowy  (Gr.  0^,  carthf  and  \&yos).  The 
science  which  treats  of  the  earth's  history, 
of  the  causes  that  have  produced  change  in 
the  materials  of  the  earth  s  crust,  of  the  suc- 
cessive changes  that  have  taken  place  in  the 
organic  and  inorganic  kingdoms  of  nature,  of 
the  influence  of  these  changes  in  modifying  the 
materials,  and  of  the  nature  and  various  con- 
ditions of  roeks  and  their  contents. 

Geology  proper  is  either,  1.  Dbschiptivb 
Geology;  2.  Physical  Geology;  or  3.  Prac- 
tical Geology.  Physical  Geology  is  too  incom- 
plete to  admit  of  distinct  notice.  The  other 
departments  are  treated  under  their  respective 
headings. 


A  rational  history  of  the  world  may  be 
said  to  have  originated  with  Aristotle,  who 
carefully  observed  the  changes  going  on  upon  the 
earth,  and  referred  various  phenomena  to  similar 
causes  of  change.  Jn  the  twelfth  chapter  of 
the  MeUorics  he  observes  that  the  distribution 
of  land  and  sea,  in  particular  regions,  does 
not  endure  through  all  time,  but  that  sea  covers 
ancient  land,  and  land  now  exists  where  there 
was  once  sea.  He  adds,  '  There  is  reason  for 
thinking  that  these  changes  take  place  according 
to  a  certain  system  and  within  a  certain  period.* 

After  Aristotle,  Strabo  speculated  with  sin- 
gular judgment  and  profoundness  on  the  causes 
suggested  to  explain  the  frequent  occurrence  of 
marine  shells  where  the  sea  has  never  been 
known  to  reach  in  modern  times.  He  accounts 
for  them  by  assuming  that  the  same  land  is 
sometimes  raised  up  and  sometimes  depressed, 
the  sea  being  also  simult-aneously  raised  and 
depressed.  •  It  is  proper,'  he  concludes,  '  to 
derive  our  explanations  from  things  which  are 
obvious  and  m  some  measure  of  daily  occur- 
rence, such  as  deluges,  earthquakes,  and  volcanic 
eruptions,  and  sudden  swellings  of  the  land 
beneath  the  sea.* 

Although,  then,  before  the  Christian  era  and 
for  many  centuries  afterwards  there  was  no 
very  clear  comparison  of  facts  relating  to  the 
earth's  history,  there  were  sensible  and  useful 
suggestions,  and  a  sound  basis  of  philosophy. 
There  is,  however,  no  proof  of  research  in  this 
department  of  science  during  the  middle  ages, 
nor  did  geological  phenomena  again  attract  atten- 
tion till  the  beginning  of  the  sixteenth  century. 

The  origin  of  fossils  was  the  first  subject  of 
enquiry,  and  the  north  of  Italy  the  place  of 
discussion.  To  Fracastoro,  in  1620,  is  due  the 
credit  of  having  clearly  put  forward  the  only 
rational  explanation.  It  was  long,  however, 
before  this  was  admitted,  and  another  century 
elapsed  during  which  the  subject  was  still 
under  discussion.  Even  so  lately  as  in  1670 
it  was  necessary  seriously  to  controvert  the 
notion  that  fossils  were  due  to  accidental  causes, 
or,  in  other  words,  were  lusua  natura,  •tricks  of 
nature.' 

During  the  whole  of  the  eighteenth  century, 
the  progress  of  geology  proper  was  irregular. 
Already  before  the  commencement  of  that 
period,  Lister  had  intimated  that  many  fossils 
belonged  to  extinct  species,  and  Leibnitz  had 
theorised  on  the  result  of  repeated  invasions  of 
the  sea.  Ray  also  had  enlarged  on  the  eflTects 
of  running  water,  and  Woodward  had  made 
those  collections  which  show  how  closely  he 
observed.  It  was  not  till  1760  that  any 
more  rational  views  than  those  of  the  physico- 
theologists  were  advanced ;  but  from  that  time 
commenced  the  publication  of  a  series  of 
special  descriptions  which  ultimately  led  to  the 
establishment  of  the  doctrines  at  present  held. 
The  battles  between  the'  Neptxmists  and  Vul- 
canists  then  raged,  and  continued  to  distract 
the  attention  of  those  who  would  otherwise 
perhaps  have  devoted  themselves  to  the  study 
of  £Eu;ts. 
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At  laHt,  in  1790,  appeared  the  '  tabular  view ' 
of  William  Smith,  a  contribution  far  more  im- 
poitant  than  might  at  first  appear,  inasmuch 
as  it  laid  the  foundation  of  that  great  series  of 
obf^errations  on  vhich  all  progress  of  the  science 
hds  since  rested.    Leaving  the  advocates  of 
Werner  and  Katton  to  fight  in  words,   the 
Geological  Society  of  London  was  soon  after- 
vards  founded  for  the  purpose  of  obtaining  and 
publishing  positive  knowledge.     This  and  other 
societies  £at  have  succeeded  it^  and  the  labours 
cf  many  eminent  individuals,  have  at  length 
placed  the  science  on  its  proper  basis.     The 
prf'sent  state  and  modem  discoveries  in  geology 
vill  be  noticed  in  other  articles.      They  are  the 
result  of  a  large  amount  of  patient  investiga- 
tion, and  include  a  variety  of  facts  in  various 
departments  of  science.    The  conclusions  and 
theories  of  modem  geologists  are  generallv  put 
forward  with  a  sounder  basis  of  facts,  ana  less 
T»  ference  to  merely  speculative  views,  than  was 
formerly  the  ease ;    but  there  is  still  much 
ttndenoy  among  a  large  class  of  writers  to  mix 
up  other  enquiries  and  introduce  foregone  con- 
clusions even  when  treating  of  questions  of 
pure  geological  science. 

The  progress  of  discovery  in  geology  for 
many  years  past  has  been  much  governed  by 
the  advance  of  Paljbontology.  Fossils  are 
regarded  as  characteristic  of  formations ;  and  by 
a  careful  knowledge  and  comparison  of  groups 
of  fossils,  all  the  principal  groups  of  strata  m 
different  countries,  or  diflFerent  parts  of  the 
same  country,  can  alone  be  clearly  identified  as 
contemporaneous.  As,  however,  only  certain 
parts  of  plants  and  animals  are  generally  pre- 
serred  in  a  fossil  state,  and  mese  are  not 
always  the  most  important  for  determining 
sp-ecies,  it  is  evident  that  a  veiy  limited  number 
of  flatoral  groups  are  available.  In  botany 
<>« p^illy,  as  the  comparison  of  species  is  un- 
Ci-rtain  and  difficult  without  all  the  floral  and 
^'-Tminating  parts,  the  mere  fragments  of  leaves 
and  wood  usually  foimd  are  of  little  value.  In 
zoology  it  is  only  the  shells  and  cases  of  many 
animals  that  remain,  while  very  many  large 
CTOQps  of  soft  animals  without  skeletons  are 
ccrer  indicated  at  alL  Even  of  the  higher 
animalis  as  the  vertebrata,  the  skeletons  of 
fi-^hes.  a  few  detached  bones  of  birds,  and  bones 
of  repliles  and  quadrupeds,  must  form  the  basis 
for  aU  investigations.  Thus  geological  discovery 
is  unable -to  advance  so  rapidly  as  might  be 
expected  from  the  varied  nature  of  the  observa- 
tions. [See  Descripttvb  Gbolooy  ;  Economic 
nBOLOGT ;  Enginebkino  Gbolooy  ;  Bocks  ; 
CussmcATiON ;  Paueontoloot,  and  the  ar- 
ticles referred  to  under  these  headings.] 

Geomancy  (Gr.  7?,  earth,  and  fuantU, 
prophecy).  Divination  by  points  or  circles 
made  on  the  earth.  It  was  termed  by  old 
vriters  '  a  part  of  natural  mamc,  the  daughter 
and  abbreviation  of  astrology.  Geomancy  was 
among  the  acts  of  divination  most  sedulously 
cnltiratcd  by  professors  of  that  science  in  the 
fifteenth  and  sixteenth  centuries.  Nativities 
▼ere  cast,  fortunes  predicted,  and  oracular 
25 
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answers  obtained  to  questions,  by  the  inspection 
of  certain  combinations  of  lines  and  figures  re- 
presenting the  conjunctions  of  the  planets,  &c. 

[ASTBOLOOT.  1 

O«ometrlo  Bf  eao.  The  second  term  of 
a  geometrical  progression  consisting  of  three 
terms,  or  the  second  of  three  continued  pro- 
portionals. In  the  case  of  two  numbers. 
It  is  easily  shown  to  be  equal  to  the  square 
root  of  their  product  Any  number  of  terms 
inserted  between  two  given  terms,  so  that  the 
whole  may  form  a  geometrical  progression, 
are  said  to  be  geometric  means  between  those 
two.  The  celebrated  Ddian  proUtm  reduces 
itself  to  the  insertion  of  two  geometric  means 
between  given  extremes.  [Dupucation  of 
THB  Cube.] 

Oeometrioala  The  meaning  of  this  a4jec- 
tive  as  opposed  to  algebraical  is  sufficiently 
obvious ;  when  applied  to  a  construction^  how- 
ever, it  has  a  more  technical  signification.  The 
ancient  geometers  admitted  only  two  instm- 
ments :  the  straight  line  and  the  circle.  Every 
constmction  which  required  the  use  of  any 
other  curve  or  instrument,  they  called  mechani- 
cal  as  opposed  to  geometrical, 

Oeometrioal  Proirression.  A  series  of 
numbers,  each  of  which  is  obtained  from  the 
preceding  one  by  multiplication  by  a  constant 
number  called  the  common  ratio.  According 
as  the  latter  is  greater  or  less  than  .unity,  the 
progression  will  be  an  increasing  or  decreasing 
one.  If,  generally,  a.  denote  the  n*^  term  of  a 
geometrical  progression  whose  common  ratio 
is  r,  and  «„  denote  the  sum  of  the  first  n 
terms,  we  have  a.  =  ai  r'~*  and 

l-f> 

two  equations  which  embrace  the  whole  theory 
of  geometrical  progression.  From  them  any 
two  of  the  five  efcmrvis  a^,  a^,  r,  «,  and  «„,  can, 
theoretically,  be  found  when  the  remaining 
three  are  given.  When  r  is  positive  and  less 
than  unity,  the  term  r"  in  the  numerator  of  «, 
becomes  of  less  importance,  the  greater  the 
value  of  n ;  that  is  to  say,  the  sum  of  the  series 

is  always  less  than  — JL.,  but  approaches  more 

and  more  to  this  limit,  the  greater  the  number 

of  terms ;  <»  =  --^^—  is  accordingly  said  to  be 

the  sum  of  the  infinite  geotnetrical  progression^ 
whose  first  term  is  a^,  and  ratio  r. 

Ctoometry  (Gr.  ytvfierpla,  from  yrj,  earth, 
and  tkirpov; measure).  The  science  which  treats 
of  the  properties  of  figured  space.  The  etymo- 
logy of  the  term  suggests  the  object  to  which 
geometry  was  first  applied,  viz.  the  measurement 
of  land.  It  is  pretended  that  the  science  was 
invented  in  Eigypt,  where  the  annual  over- 
flowing of  the  waters  of  the  Nile  obliterated 
the  landmarks,  and  rendered  it  necessary  to 
have  recourse  to  measurement  in  order  to  as- 
certain the  proper  allotment  of  each  individual; 
but  whatever  may  have  been  the  origin  of  the 
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temif  the  occasions  on  which  it  is  necessary  to 
compare  things  with  one  another  in  respect  of 
their  forms  and  magnitudes  are  so  nnmerons  in 
every  stage  of  society,  that  a  geometry  more  or 
less  perfect  mnst  have  existed  since  the  first 
dawn  of  civilisation.  In  geometry,  bodies  are 
considered  only  in  reference  to  the  properties  of 
extension  or  magnitude,  figure,  and  divisibility. 
Every  body  occupies  an  indefinite  space,  a  cer- 
tain determinate  place,  or  finite  portion  of 
space,  which  is  called  its  volume.  The  limits 
or  boundaries  which  distinguish  the  place  of 
the  body,  and  separate  it  from  the  surrounding 
space,  are  called  surfaces;  a  surface  is  therefore 
common  to  the  two  portions  of  space  which  it 
separates.  As  the  limitation  of  space  gives 
rise  to  the  idea  of  surface,  so  the  limitation  of 
surface  produces  lines,  a  line  being  the  boundary 
of  a  surface,  or  the  place  in  which  two  suifGUies 
intersect  each  other,  and  therefore  common  to 
both.  In  like  manner  the  limitation  of  a  line, 
or  the  intersection  of  two  lines,  produces  a 
point  But  a  point  marlcs  only  position,  and 
has  no  properties.  A  line  has  length ;  a  siuface 
length  and  breadth;  and  a  volume  length, 
breadth,  and  thickness.  Hence  the  properties 
of  lines,  the  properties  of  surfaces,  and  the 
properties  of  volumes  or  solids,  comprehend 
the  objects  of  geometry. 

From  Egypt  the  science  of  Geometry  is  said 
to  have  been  transported  into  (Jreece  by 
Thales ;  but  the  assertions  on  which  this  sup- 
position is  grounded  are  utterly  rejected  by  Sir 
G.  Comewall  Lewis  {Astronomy  of  the  Ancients). 
The  celebrated  proposition  of  the  square  of 
the  hypothenuse  was  the  discovery  of  Py- 
thagoras. Anazagoras  of  Clazomene  composed 
a  treatise  on  the  quadrature  of  the  circle ;  and 
Plato  had  certainly  made  considerable  advances 
in  the  science,  as  is  proved  by  the  simple  and 
elegant  solution  which  he  gave  of  the  dupli- 
cation of  the  cube.  About  fifty  years  after 
the  time  of  Plato,  Euclid  collected  the  pro- 
positions which  had  been  discovered  by  his 
predecessors,  and  formed  of  them  his  famous 
Elements ;  a  work  which,  in  England,  is  still 
regarded  by  many  as  the  best  introduction  to 
the  mathematical  sciences.  It  consists  of  fif- 
teen books,  of  which  thirteen  are  known  to 
have  been  written  by  Euclid;  but  the  four- 
teenth and  fifteenth  are  supposed  to  have  been 
added  by  Hypsicles  of  Alexandria.  Apollonius 
of  Perga,  about  260  years  B.C.,  composed  a 
treatise  on  the  conic  sections,  in  eight  books ; 
and  he  is  said  to  have  been  the  first  who  ap- 
plied to  those  curves  the  appellations  by  which 
they  have  ever  since  been  distinguished — 
namely,  the  parabola,  the  ellipse,  and  the  hy- 
perbola. [Conic  Sections.]  About  the  same 
time  flourished  Archimedes,  the  most  illustrious 
of  the  ancient  philosophers.  He  distinguished 
himself  in  geometry  by  the  discovery  of  the 
beautiful  relations  between  the  sphere  and  cy- 
linder, by  his  work  on  conoids  and  spheroids, 
by  his  discoveiy  of  the  exact  quadrature  of  the 
pjinibola,  and  of  the  approximate  rectification 
of  the  circle.  In  the  list  of  names  which 
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have  come  down  to  our  times  in  connection 
with  geometiy,  we  may  mention  Eudoxus, 
Archytas,  Eratosthenes,  Aristarchns,  Dinostra- 
tus,  and  Nicomedes ;  but  for  an  account  of  the 
discoveries  or  inventions  by  which  they  are 
individually  celebrated,  we  must  refer  to  Mon* 
tucla*8  Histoire  des  Mathimatiqties,  The  school 
of  Alexandria  produced  Pappus  and  Biophan- 
tus ;  but  the  Greek  geometry,  though  it  waa 
afterwards  enriched  by  many  new  theoremB, 
may  be  said  to  have  reached  its  limits  in  the  ' 
hands  of  Archimedes  and  Apollonius ;  and  a 
long  interval  of  seventeen  centuries  elapsed  be- 
fore this  limit  was  passed.  In  1637,  Descartes 
published  his  Geometry;  a  work  which  will 
ever  be  remarkable,  as  containing  the  first 
systematic  application  of  algebra  to  3ie  solution 
of  geometrical  propositions.  Soon  after  this 
followed  the  discovery  of  the  infinitesimal  cal- 
eulus ;  and  from  that  time  to  the  present  geo- 
metry  has  shared  in  the  general  progress  of  all 
the  mathematical  sciences.  Besides  Montnda's 
work,  Chasles*  AperfU  Historimie  (Brussels 
1837)  may  be  consulted  with  advantage  with 
respect  to  the  origin  and  developement  of  geo- 
metrical methods.  Of  the  works  on  Ancient 
Geometry,  the  following  may  be  mentioned : 
Euclid,  Elements  of  Creotnetry,  and  Book  of 
Data ;  Apollonius,  Conies ;  Aruiimedes,  Opera ; 
Pappus,  Mathematica  CoUectiones.;  Yieta,  Opera 
Mathematica;  Huygens,  Opera;  K.  Simson, 
Opera  Rdiqua  and  Loci  Plani;  Stewart, 
Proposiiiones  Qeometrias  ;  T.  Simpson,  BZe- 
ments  of  Geometry;  Legendre,  Mements  of 
Geometry;  Leslie,  Elements  of  Geometry, 
&C.  For  an  account  of  the  numerous  edi- 
tions of  Euclid's  Elements  (which  have  been 
translated  into  every  European  language),  see 
Murhard,  Biblictheca  Mathematica ;  but  to  the 
list  contained  in  that  work  should  be  added 
the  more  recent  edition  of  Peyrard,  in  Greek, 
Latin,  and  French  (Paris  1814).  An  edition 
of  the  first  six  books,  in  Greek  and  Latin, 
by  Camerer  and  Hauber  (Berlin  1824),  also 
deserves  to  be  noticed,  on  account  of  the 
valuable  notes  with  which  it  is  accompanied. 

The  modem  works  on  Algebraic  or  Coor- 
dinate G^metry  are  very  numerous :  we  can 
only  mention  those  of  Pliicker,  Analyt,  Geom. 
Entwickelungen  1828-31,  System  der  Analyt, 
Geom.  1836  and  1862,  Theorie  der  Algebra- 
ische  Curvm  1839,  and  Mobius*  Baryeentrische 
Calcid  1827,  as  having  marked  an  epoch  in 
the  history  of  the  science,  and  Salmon^  Conio 
Sections  1863,  Higher  Plane  Curves  1862, 
and  AnaX.  Geom.  of  Three  Dimensions  1862, 
as  treating  the  subject  from  the  most  modem 
point  of  view. 

The  modem  works  on  pure,  as  distinguished 
from  coordinate  Geometry,  are  less  numerous. 
Poncelet's  Traits  des  Proprietis  Projective^ 
des  Figures,  Paris  1822;  Steiner's  Systema- 
tisehe  Entwickelvng  der  Abhdngigkeit  Geo- 
metrischer  Gestalten,  Berlin  1832,  and  his 
Geometrischen  Constructionen,  1833;  Chasles' 
Cours  de  GiomStrie  Supirieure,  Paris  1847, 
and  his    TraiU  des  Sections  Coniques,  1864; 
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Cremona's  Tsoria  Geometrica  ddU  Curve 
Piane,  Bologna  1862 ;  Mulcah/s  Modem  Geo- 
metry, 1864;  and  Townsend's  Modem  Geo- 
vutry  of  the  Point,  Line,  and  Circle ;  may  be 
mentioned  as  the  most  important  and  usefoL 

Geoponlea  (Gr.  ytvwortK6s,  from  yij,  the 
earth,  and  v^vor,  labour).  The  name  of  a 
Greek  eompilation  of  precepts  on  rural  eco- 
nomy, extracted  from,  ancient  'writers.  The 
name  of  the  compiler  is  unknown ;  but  the 
authorities  which  he  quotes  are  numerous, 
and  deservedly  celebrated.  (Nidas's  edition, 
4  Tols.  8to.  Leipsie  178L) 

Ctooraina  (Gr.  7%  and  6pd»,  I  see),  A 
name  giren:  to  a  large  concaye  g^be,  or  spheri* 
cal  chamber,  haring  the  features  ef  the  earth 
delineated  on  the  concaye  sur£Eice,  like  the 
Urge  globe  exhibited  for  many  years  in  Lei- 
cester Square.  A  spectator  in  the  interior 
of  such  a  globe  sees  a  much  larger  portion 
uf  the  snrfii^  at  once  than  if  he  occupied  an 
exterior  position. 

Oeorclcs  (Gr.  rh  ywvfjued,  things  pertain- 
ing to  husbandry).  The  title  of  a  poem  by 
Viigil,  in  four  books,  on  agriculture,  and  the 
care  of  cattle,  bees,  &c.  It  is  considered  by 
critics  the  most  perfect  of  his  woiks. 

Georglnin  Uaiw.     [Ubanub.] 

Oeothamioiiieter.  An  instrument  for 
measuring  the  earth's  heat  at  different  depths, 
as  in  veils  and  mines,  and  for  determining  its 
Tate  of  increase  with  the  depth.  The  tempera- 
tore  rises  about  one  degree  of  Fahrenheif  s  scale 
for  eveiy  seventy  or  eighty  feet  of  descent ; 
hence  the  inference  that  at  the  depth  of  a 
f<?w  miles  the  earth  must  be  incandescent. 
[GuciiBE&] 

OeraalaoeaB  (Geranium,  one  of  the  genera). 
A  natural  order  of  herbaceous  or  shrubby  Exo- 
gens,  representing  the  Geianial  alliance,  grow- 
ing in  most  parts  of  the  ^orld,  and  nearly 
rtlated  to  Oxaiidacem,  Balsaminacea,  and 
Tropaolaeete,  with  which  they  are  by  some 
botanists  associated.  They  are  distinguished 
ly  the  peculiar  dehiscence  of  their  fruit, 
vhich  consists  of  seyeral  carpels  combined 
round  a  beaked  torus,  by  the  tumid  joints  of 
their  stem,  and  by  their  stipulate  leaves. 
Their  senaible  properties  consist  in  an  as- 
tringent principle,  and  an  aromatic  or  resinous 
fiaroar.  Many  of  them,  especially  those  of 
the  genus  Pelarffonium,  are  beautiftd  olrjects, 
and  much  cultivated  in  gardens. 

Geranlnm,  OU  oi;  A  name  given  by 
perfomers  to  the  essential  oil  of  an  andro- 
pogon.    [GsAss  Oil.] 

Germ-cell.  In  Physiology,  the  cell  which 
Ksults  from  the  union  of  the  spermatozoon,  or 
^rmatic  matter  conveyed  by  it,  with  the 
gmninal  vesicle,  or  its  ntideus.  The  germ- 
ecll  assimilates  the  surrounding  yolk  and  pro- 
pjgates  its  kind  by  spontaneous  fission,  whence 
the  fir^t  or  parent-cell  has  been  termed  the 
jfW/tar//  germ-cellj  and  its  progeny  the  deriva- 
im  germ-cells. 

Qmx^-^OBMmm  In  Physiology,  the  materials 
rrewwd  for  the  future  formation  of  the' 
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embryo,  consistinff  of  the  derivative  germ«oeILi 
and  the  yolk  whida  they  have  assimilaf-ed. 

Ctorm-yolk.  In  Physiology,  that  portion 
of  the  primary  yolk  of  the  egg  which  is  to 
be  assimilated  by  the  derivative  germ-cells  in 
the  formation  of  the  germ-mass.  In  some  ani- 
mals the  whole  yolk  is  so  assimilated;  in 
others,  as  e.g.  the  bird,  ovXj  a  very  small 
portion;  that»  viz.,  which  is  included  in  the 
germ-mass  or  cicatrictda, 

Ctomum  Sd^ooL  In  Painting.  In  this 
school  we  tind  an  attention  to  individual  nature, 
as  usually  seen,  without  attempt  at  selection 
or  any  notion  of  ideal  beauty.  The  early  Ger- 
man painters  seem  to  have  set  a  particular 
value  on  high  finishing,  rather  than  on  a  ^ood 
arrangement  and  disposition  of  the  subject 
Their  colouring  is  far  better  than  their  draw- 
ing, but  their  draperies  are  generally  in  bad 
taste.  Though  among  the  painters  of  thia 
school  there  are  some  who  do  not  deserve 
this  censure^  they  are  not  sufficient  in  number 
to  change  the  general  judgment  that  must 
be  passed  upon  it  Womgemuth,  Martin 
Schoen,  Hol1>ein,  and  Albert  Diirer  are  the 
heads  of  it  Martin  Schaffner,  AJdegrever, 
Amberger,  and  Lucas  Cranach  were  also 
masters  of  ability,  but  utterly  void  of  taste. 
So  were  also  the  later  masters  who  pursued 
their  studies  in  Italy,  as  Golzius,  and  Spran- 
ger,  Heintz  and  Van  Aachen.  The  later  mas- 
ters of  the  seventeenth  century  gave  more 
attention  to  nature,  but  of  them  few  have 
handed  down  their  names  to  our  times,  with 
the  exception  of  John  Rottenhammer,  Adam 
Elzheimer,  and  Balthasar  Denner.  Compared 
with  Italy,  Spain,  and  France,  the  German 
school  has  never  emerged  from  mediocrity. 
These  remarks  do  not  apply  to  the  school 
now  rising  in  Germany,  which  (with  such 
leaders  as  Overbeck,  Cornelius,  Schnorr,  Hess, 
and  Kaulbach,  and  other  still  more  sentimen- 
tal masters  of  the  school  of  Dlisseldoz^  now 
deservedly  renowned  both  for  its  oil  and  its 
fresco  painters)  seems  likely  to  put  the  Ger- 
man school  of  painting  on  a  level  with  ita 
great  intellectual  powers  in  other  branches  of 
art  and  science,  though  the  German  artista  do 
not  yet  display  the  masterly  powers  of  exe- 
cution devek>p«d  by  the  modem  painters  of 
France.  In  enumerating  the  artists  of  Ger- 
many of  the  present  century,  the  highest 
praise  is  due  to  their  best  landscape  painters, 
many  of  whom  are  unsurpassed  by  those  of 
any  other  country. 

Clennan  Silver.  A  silver-like  alloy  gene- 
rally composed  of  nickel,  copper,  and  zinc; 
various  proportions  are  given,  amongst  which 
the  following  are  said  to  be  the  best :  1  nickel, 
1  zinc,  2  copper;  and  8  nickel,  3^^  zinc,  8 
copper.  It  resembles  the  tutenag  of  the 
Chinese 

Oermea  (Lat.  a  btid).  In  Botany,  the 
organ  commonly  called  the  ovarium  or  OTary. 

Oermlnal  Area.  In  Physiology,  the  cir- 
cular or  oval  space  formed  by  liquefaction  and 
metamorphosis  of  a  peripheral  portion  of  the 
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germ-mass,  preparatory  to  the  appearance  of 
the  first  trace  of  the  proper  embryo.  It  is 
divided  into  a  centr.il  clear  part  called  area 
pellucida^  and  a  peripheral  part  called  area 
opaca;  the  portion  of  the  latter  in  which 
blood  and  blood-ressels  are  developed  is  called 
the  area  vasculosa. 

Ctonninal  Bfembrane.  In  Physiology, 
the  strata  of  cells  and  nuclei  of  cells  originally 
forming,  and  afterwards  extending  from,  the 
germinal  area:  the  external  stratum  is  the 
vertebral  layer,  also  called  the  serous  and 
animal  layer;  the  internal  stratum  is  the 
visceral  layer,  also  called  the  mucous  and 
Vfgetal  layer. 

Germinal  Spot.  In  Physiology,  the 
nucleus  of  the  germinal  reside :  it  consists  of 
a  finely  granulated  substance,  strongly  refract- 
ing the  rays  of  light. 

Qerminai  Vesicle.  In  Physiology,  a 
clear  nucleated  cell,  which  is  the  first  formed 
and  most  essential  part  of  the  ovum :  it  is  sur- 
rounded by  the  yolk,  and  passes  to  the  peri- 
phery of  that  part  prior  to  impregnation,  after 
which  the  germinal  vesicle  becomes  opaque,  or 
disappears.  It  is  sometimes  called,  after  its 
discoverer,  the  Piirkingian  vesicle, 

CSerminatlon  (Lat.  germinatio,  from  ger- 
men).     The  process  by  which  a  plant  is  pro- 
duced from  a  seed.     The  phenomena  of  ger- 
mination are  best  observed  in  dicotyledonous 
seed^;   such,  for  instance,  as  the   bean,  pea, 
lupin,  &c.    These  seeds  consist  of  two  lobes 
or  cotyledons,  enveloped  in  a  common  mem- 
bnnio ;  when  this  is  removed,  a  small  project- 
incj  l>ody  is  seen,  which  is  that  part  of  the  germ 
which  afterwards  becomes   the  root^   and  is 
termed  the  radicle-,  the  other  portion  of  the 
germ  is  seen  on  carefully  separating  the  coty-  j 
Icdons,  and  is  termed  the  7>/umi^ ;  it  afterwards  I 
forms  the  stem  and  leaves.    When  the  ripe  i 
seed  is  removed  from  the  parent  plant  it  gra- 
dually dries,  and  may  be  kept  often  for  an  in- ' 
definite  period  without  undergoing  any  change ;  ! 
but  if  placed  under  circumstances  favourable  to 
its  germination,  it  soon  begins  to  grow :   these 
requisite  circumstances  are  a  due  temperature, 
moisture,    and    the  pres*>nce   of  air.    Where ' 
these  are  present,  the  seed  gradually  swells,  its  , 
membranes  burst,  and  the  germ  expands.     The  | 
root  IS   at  first  most  rapidly  developed,  the  ^ 
materials  for  its  growth  being  derived  from  the  i 
cotyledons ;  and  when  it  shoots  out  its  fibres  or  ' 
rootlets,  these  absorb  nourishment  from  the  soil,  | 
and  the  plumtila  is  developed,  rising  upwards 
in  a  contrary  direction  to  the  root^  and  expand- 
ing into  stem  and  leaves.    For  this  growth  the 
presence  of  air  is  requisite  ;  if  it  be  careftiUy 
excluded,  though  there  be  heat  and  moisture, 
yet  the  seed  wiU  not  vegetate.    Hence  it  is  that 
seeds  buried  very  deep  in  the  earth,  or  in  a  stiff 
clay,  remain  inert ;  but,  on  admission  of  air  by 
turning  up  the  soil,  begin  to  shoot  forth.    From 
experiments  which  have  been  made  upon  the 
germination  of  seeds  in  confined  atmospheres, 
it  appears  that  carbonic  acid  is  evolved,  and 
that    part    of   the   starch   of  the  cotyledons 
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passes  into  gum  and  sugar ;  so  that  most  seedfi, 
as  we  see  in  the  conversion  of  barley  into 
malt,  become  sweet  during  germination.  light 
is  injurious  to  tlie  growth  of  a  seed.  It  is, 
therefore,  obvious  that  the  different  requisit-es 
for  germination  are  attained  by  placing  a  seed 
under  the  surface  of  the  soil  warmed  by  the 
sun's  rays,  where  it  is  moistened  by  its  humi- 
dity and  by  occasional  showers,  and  excluded 
from  light,  but  within  reach  of  the  access  of 
air.  The  most  favourable  temperature  is 
between  60°  and  80® ;  at  the  freezing  point 
none  of  the  more  perfect  seeds  vegetate :  and 
at  temperatures  above  100®  the  young  germ  is 
usually  injured. 

When  tiie  young  plant  is  perfected,  the  coty- 
ledons, if  not  converted  into  leaves,  rot  away, 
and  the  process  of  nutrition  is  carried  on  by 
the  root  and  leaves.  The  principal  nourishment 
is  taken  up  from  the  soil  by  the  root,  and  chiefly 
by  its  small  and  extreme  fibres ;  so  that  when 
these  are  injured  or  torn,  as  by  careless  trans- 
plantation, the  plant  or  tree  generally  dies. 
The  matters  absorbed,  consisting  of  water  hold- 
ing small  portions  of  saline  substances  and  of 
organic  matter  in  solution,  become  the  sap  of 
the  plant ;  and  this  is  propelled  upwards  in  the 
vessels  of  the  stem,  or  of  the  outer  layer  of 
wood,  into  the  leaves ;  here  it  is  exposed  to  the 
agency  of  air  and  light :  it  transpires  moisture, 
and  occasionally  carbonic  acid.  But  the  leaves 
also  at  times  absorb  moisture,  and  during  the 
infiuence  of  light  they  decompose  carbonic 
acid,  and,  retaining  the  carbon,  evolve  oxygen ; 
the  sap  thus  becomes  modified  in  its  composition, 
and  the  characteristic  proximate  principles  of 
the  vegetable  are  formed.  These  return  in  ap- 
propriate vessels  from  the  leaves,  chiefly  to  the 
inner  bark,  where  we  accordingly  find  the  accu- 
mulation of  the  peculiar  products  of  the  plant : 
they  also  enable  it  annually  to  form  a  new  layer 
of  wood.  Hence  it  is  that  the  transverse  section 
of  the  wood  exhibits  as  many  distinct  zones  as 
the  tree  is  years  old.  We  are  ignorant  of  the 
causes  of  this  circulation  of  tiie  sap ;  but  that 
it  follows  the  course  which  has  been  stated 
is  proved  by  the  operation  which  gardeners  call 
ringing,  and  which  they  sometimes  resort  to, 
to  make  a  barren  branch  bear  flowers  and  fruit : 
it  consists  in  cutting  out  and  removing  a  circu- 
lar ring  of  bark,  so  as  to  prevent  the  return  of 
the  sap  by  the  descending  vessels,  which  at^first 
ooze  copiously ;  but  afterwards  the  wound  heals, 
and  the  juices  are  accumukted  in  all  parts  above 
the  extirpated  ring,  producing  tumefaction  in 
the  limb,  and  often  inducing  a  crop  of  flowers 
and  fruit,  or  causing  them  to  appear  earlier  than 
on  the  uncut  branches.  If  a  tree  be  wounded 
so  as  to  cut  into  the  central  portions  of  the 
wood,  or  the  out-er  layer  of  new  wood,  the  flow 
of  ascending  sap  is  then  seen  to  take  place  upon 
the  lower  section,  where  are  the  vessels  that 
carry  it  up  to  the  leaves  ;  and  the  flow  of  de- 
scending sap  is  principally  conflned  to  the  upper 
section  of  the  inner  bark,  from  which,  after  a 
time,  new  bark  is  produced,  and  the  parts  again 
become  united. 
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t  (a  word  coined  from  Gr.  yi^v^ ' 
dd,  and  KoyAw^  I  am  concerned  about).    That ! 
part  of  medicine  which  relates  to  the  diet  and 
treatment  of  old  age.  ; 

Oemiid  (Lat.  gerundium).  In  Grammar,  { 
a  term  applied  to  the  oblique  cases  of  the , 
neuter  of  die  Latin  participle  passive  in  dus^  , 
vhich  serve  as  a  declinable  infinitive  active  and  . 
govern  the  case  of  their  verbs. 

QeTXU^kBk{GT.y^pQwriaL^ana8sembly  of  elders).  I 
In  Ancient  History,  the  senate  of  Spaixta,  the  ' 
aristocratic  element  of  Spartan  polity.  The  ; 
Dumber  of  this  council  was  thirty,  including  the 
two  kings ;  and  the  qualifications  of  its  mem>  | 
bers  were,  pure  Spartan  blood,  and  an  age 
not  below  sixty  years.  The  election  was  per-  I 
formed  in  a  primitive  manner  by  acclamation, ' 
the  candidates  being  brought  forth  one  by  one 
before  the  people.  He  who  was  greeted  with 
the  londest  applause  was  held  to  receive  the 
highest  honour  next  the  throne.  The  functions 
of  the  gerusia,  so  far  as  they  can  be  deter- 
mined, were  partly  deliberative,  partly  judi- 
cial, and'  partly  executive.  It  prepared  mea- 
sures which  were  to  be  laid  before  the 
popnlar  assembly ;  it  exercised  a  criminal  juris- 
diction, with  power  of  capital  punishment,  and 
was  also  invested  with  a  kind  of  censorial 
authority  for  the  correction  of  abuses  ;  but  it 
is  not  likely  that  the  ephors  would  permit  any 
exercise  of  this  authority  which  would  inter- 
fere with  their  own.     (^Aiiiller's  Dorians.) 

Oealtli.    [Thaj?e.] 

OeaneracesD  (Gresnera,  one  of  the  genera). 
A  natural  order  of  herbaceous  Exogens,  inha- 
biting the  tropics,  allied  to  Bignoniacea ;  from 
which  it  differs  in  the  partly  inferior  one-celled 
orary,  apterous  seeds,  and  habit ;  from  Cyrtan- 
dracea  in  the  one-celled  ovary,  simple  placenta, 
and  albuminous  seeds;  from  Scrophulariacea 
bj  the  same  characters,  with  the  exception  of 
the  seeds.  The  fruit,  when  succulent,  is  some- 
times eatable,  mucilaginous,  and  sweetish. 
Many  beautiful  species  of  Gloxinia,  Gesnera^ 
and  Sinningia  are  known  in  our  gardens. 
Botanists  have  generally  united  the  Cyrtan- 
dractm  with  them  as  a  sub-order.     [Cybtan- 

D&iCELS.] 

Oestore  &aiiffiiaffe.  The  gesture  language 
of  savage  tribes  must  be  carefully  distinguished 
from  the  alphabet  in  which  the  deaf  and  dumb 
are  taught  to  converse  by  teachers  who  can  speak. 
In  the  latter  system,  the  signs  represent  letters 
or  words :  in  the  former,  they  directly  repre- 
sent ideas.  Hence  savages  who  are  accustomed 
to  converse  by  signs,  can  with  ease  communi- 
cate with  deaf  and  dumb  children  in  civilised 
oonntries.  The  Imperfect  spoken  language  of 
many  tribes  is  still  eked  out  by  the  help  of  this 
gesture  language,  which,  in  the  belief  of  some 
recent  writers  on  the  subject,  is  the  original 
utterance  of  mankind,  out  of  which  speech  has 
developed  itself  more  or  less  fully  among 
different  tribes.  (Tyloi's  Researches  into  the 
^rly  History  of  Mankind.) 

GeniB  (coined  from  Gr.  yt^t  to  give  a 
rdisk).  The  Avens  or  Herb  Bennett^  G,  urba- 
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num,  is  a  native  plant  of  the  Rosaceous  onlop 
with  lyrately  pinnate  leaves  and  small  yellow 
flowers.  Its  root,  called  by  the  old  herbalists 
Clove-root^  has  an  aromatic  clove-like  odour, 
and  possesses  astringent  properties.  It  was  at 
one  time  put  into  ^e  to  give  it  a  clove-like 
flavour  and  prevent  its  turning  sour,  and  has 
been  recommended  to  be  chewed  by  those  who 
are  troubled  with  foul  breath. 

Oej«ers(from  an  Icelandic  word  signifying 
raging  or  roaring).  The  celebrated  spouting 
fountains  of  boiling  water  in  Iceland.  The 
Geysers  are  situated  about  thirty  miles  fi-oni 
the  volcano  Hecla,  in  plains  full  of  hot  springs 
and  steaming  fissures.  Their  jets  are  inter- 
mittent, and  the  height  to  which  they  rise 
appears  to  vary  much  at  different  times.  Olaf- 
sen  and  Povelsen  estimate  that  of  the  Great 
Geyser,  when  they  saw  it,  at  560  feet.  Few 
English  travellers  have  seen  it  spout  higher 
than  90  or  100  feet ;  but  Mr.  Henderson  saw  it 
reach  150  feet  in  1815,  and  one  of  the  smaller 
Geysers,  when  a  stone  was  thrown  into  it, 
spouted  to  the  height  of  200  feet 

For  the  most  recent  views  regarding  the 
origin,  duration,  and  ultimate  extinction  of  the 
Geysers,  see  Professor  Bunsen's  *  Researches  on 
the  Volcanic  Phenomena  of  Iceland,'  and  a  lec- 
ture on  the  same  subject  by  Professor  Tyndall. 
(Proceedings  of  the.  Royal  Institution  1853.) 
[Speing,  L^tbrmittbnt.] 

OlaautB.  A  term  applied  originally  to  the 
narrow  and  difficult  passes  in  the  mountains  of 
Central  Hindu.stan,  but  which  has  been  gradually 
extended  to  the  mountains  themselves.  They 
consist  of  two  great  chains  ext-ending  along  the 
east  and  west  coasts  of  the  Deccan,  parallel  to 
each  other,  or  rather  diverging,  and  leaving 
between  them  and  the  sea  only  a  plain  of  forty 
or  fifty  miles  in  breadth.  The  precise  altitude 
of  these  mountains  has  not  been  ascertained, 
but  their  general  elevation  is  from  3,000  to 
4,000  feet ;  and  while  the  extent  of  the  Eastern 
Ghauts  has  been  limited  to  a  line  of  300  miles, 
the  chain  of  Western  Ghauts  is  said  to  extend 
without  interruption  nearly  1,000  miles.  (Muiv 
ray's  Encyclopedia  of  Geography.) 

Gliea  Batter,  also  called  dalatn.  A 
fat  oil,  closely  resembling  palm  oil.  It  is  the 
produce  of  a  West  African  palm,  the  Mica^ 
dniia  or  Bassia  Varkii^  is  of  a  groyish-white 
colour,  and  melts  at  a  temperature  of  97^ 
Fahr. 

Gbebres.     [Guebbbs.] 

Gbee.  A  kind  of  butter  used  by  the  natives 
of  India.  It  is  prepared  by  boiling  fresh-drawn 
milk  in  earthen  pots  for  about  an  hour, 'and 
adding  to  it,  when  cooled,  a  little  curdled  milk, 
called  tyre^  to  make  it  coagulate.  It  is  after- 
wards churned,  some  hot  water  being  added 
during  the  process.  The  smell  and  flavour  are 
strong  and  coarse. 

Oliibellines.  In  Italian  History,  the  name 
of  a  political  party,  which  maintained  the 
supremacy  of  the  German  emperors  over  the 
Italian  states,  and  their  claims  to  investiture, 
&c.,  disputed  by  the  popes.     [Gublfs.] 
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Gbostf  Holy,  Order  of  tbe.  The  principal 
militaiy  order  of  France  under  the  old  r^me ; 
inetituted  in  1674  by  Henry  HI.,  for  nobles 
only;  abolished  at  the  Revolution;  reconstituted 
by  the  Bourbons. 

Giant's  Oavsewsr*    [Basalt/] 

CMants  {GtT.  ylyarrts).  In  the  H!omeric  my- 
thology, the  aboriginal  inhabitants  of  Thrinakia, 
who  for  their  impieties  were  extirpated  by 
Eurymedon.  (Od,  yii.  59.)  In  Heeiod  they 
are  beings  produced  by  the  blood  of  Uranus 
(or  heaven)  falling  upon  Ge  (the  earth);  bv 
later  writers  they  are  frequently  confused  with 
the  Titans.  In  Northern  mythology,  the  Trolla, 
Frost  Grants,  &c.  represent,  like  the  Homeric 
Gigantes,  the  original  people  of  the  land.  See 
a  learned  and  amusing  article  on  this  subject  in 
the  Eneydopadia  Metropolitana. 

Oiaonr  (Turk,  a  dog).  An  epithet  applied  by 
the  Turks  to  all,  but  more  especially  to  Chris- 
tiansy  who  do  not  profess  adherence  to  Moham- 
medanism. 

Gib.  The  fixed  iron  wedge  used  in  coigunTstion 
with  the  cotter^  or  movable  one,  for  the  purpose 
of  wedging  up  the  parts  of  machinery.  It  has  se- 
veral other  meanings  in  mechanics;  thus,  the  arm 
of  a  crane,  which  supports  the  weight  and  round 
which  the  movement  takes  place,  is  called  a  gib. 

GIbbose  (Lat.  gibbosus,  from  gibba,  a 
hunch),  Himiped.  When  a  surface  presents 
one  or  more  la^e  elevations. 

OlbboiM  (I^t  gibbus,  protuberant).  This 
term  is  applied  in  ^tronomy  to  the  swelling  or 
convex  appearance  of  the  moon  when  more  than 
half  full  or  enlightened.  In  the  telescope,  the 
planets  Mercury,  Venus,  and  Mars  exhibit  a 
similar  appearance. 

Glbbalte.  The  native  hydrated  alumina 
of  Massachusetts,  named  after  Colonel  Gibbs. 

Giddiness.    [SooTonnriA.] 

Gleseeklte.  A  mineral  discovered  in  Ice- 
land by  Giesecke.  It  is  a  hydrated  silicate  of 
alumina  and  potash,  and  occurs  in  brownish 
hexagonal  prisms. 

CMfti  In  Law,  in  its  general  sense,  a  con- 
veyance which  passes  either  lands  or  goods. 
But  when  restricted  to  immovable  property,  it 
signifies  in  its  proper  sense  the  creation  of  an 
estate  tail.  [Fbb  Tail.]  At  the  present  time, 
however,  the  term  ^'/3l,  even  in  legal  documents, 
usually  bears  only  its  popular  sense  of  a  gra- 
tuitous donation  of  money  or  some  other  de- 
scription of  property. 

GiflT-  A  light  carriage  drawn  by  one  horse. 
Criga  OT gigmachines  are  rotary  cylinders  covered 
with  wire-teeth,  for  teasling  woollen  doth. 

Gio.  In  Naval  Language,  a  light  boat  at- 
tached to  a  ship.  It  is  rowed  by  two,  four,  or 
six  alternate  oars,  and  is  ordinarily  kept  for  the 
use  of  the  officers. 

Glffa  or  Jiff  (Ital.).  In  Music,  an  air  for 
dancing  in  triple  time,  usually  |  or  y. 

GiffantonuMbla  (Gr.).  In  Pamting,  re- 
presentations of  combats  with  or  between 
giants.  The  term  is  more  particularly  applied 
to  the  conflicts  waged  between  Jupiter  and  the 
giants.     [Giants.] 
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The  most  remarkable  work  of  this  class  is 
the  'Fall  of  the  Giants '  in  the  Palazzo  del  To 
at  Mantua,  painted  under  the  superintendence 
of  Giulio  Romano. 

Gilbertlnes.  A  religious  order  founded 
by  Gilbert  of  Sempringham,  in-  Lincolnshire, 
in  the  twelfth  centujy.  It  possessed  about 
twenty-five  houses  in  England  at  the  time  of 
the  dissolution. 

CHlberttte.  A  white  micaceous  mineral  com- 
posed chiefly  of  silica,  alumina,  and  lime,  from 
St.  Austel,  in  Cornwall,  named  by  Dr.  Thomson, 
after  Mr.  Davis  Gilbert,  formerly  President  of 
the  Boyal  Society. 

Gliding.  The  application  of  a  superficial 
coat  of  gold  on  wood,  metal,  and  other  materials. 
The  beauty  and  durability  of  gold  render  it  the 
most  valuable  of  all  ornamental  substances; 
but^  on  account  of  its  weight  and  high  price, 
its  use  in  these  respects  would  be  greatly  re> 
strict«d,  were  it  not  the  most  extensible  and 
divisible  form  of  matter,  so  that  it  may  be 
made  to  cover  a  larger  surface  than  an  equal 
quantity  of  any  other  body.  Metals  are  usu- 
ally covered  with  gold  by  various  processes :  one 
of  these,  called  water-gilding^  is  now  almost 
disused :  it  consisted  in  perfectly  cleaning  their 
surface,  and  then,  in  the  case  of  silver,  for 
instance,  rubbing  it  over  with  a  solution  of  gold 
in  mercury,  amalgam  of  aotd :  the  vessel  was 
then  heated  over  a  clear  cmarcoal  fire,  by  which 
the  mercury  was  driven  off|  and  the  gold  left 
adhering  to  the  silver  surface,  upon  which  it  was 
afterwaras  burnished.  The  surface  of  copper 
or  brass  was  prepared  by  cleaning  and  rubbing 
it  over  with  a  solution  of  nitrate  of  morcur^^ 
which  amalgamated  the  surface,  and  enabled  the 
gold  amalgam,  when  subsequently  applietl,  to 
adhere ;  heating  and  burnishing  were  then  re- 
sorted to  as  beS>re.  Brass  and  copper  buttons 
were  gilt  in  this  way ;  the  quantity  of  gold  used 
being  so  small  that  twelve  dozen  buttons  of  one 
inch  diameter  were  completely  gilt  upon  both 
surfaces  by  five  grains  of  gold.  At  present, 
nearly  all  gilding  upon  metals  is  performed  by 
electro-chemical  sgency.  The  surface  to  be 
^t  is  rendered  electro-negative,  and  immersed 
m  a^  proper  solution  of  gold.  Other  kinds  of 
gilding  ar0  performed  by  gold  leaf,  which,  if 
intended  for  outdoor  work,  is  laid  on  by  the 
help  of  gold  siee,  i.  e.  drying  oil  mixed  with 
calcined  red  ochre;  or,  if  for  picture  and 
looking-glass  frames,  they  are  prepared  by  a 
size  made  by  boiling  parchment  clippings  to  a 
stiff  jelly,  and  mixed  with  fine  Paris-plaster 
or  yellow  ochre.  The  leaves  of  books  are  gilt 
upon  the  edges  by  brushing  them  over,  while 
in  the  binder's  press,  with  a  composition  of 
four  parts  of  Armmian  bole  and  one  of  powdered 
sugar  candy  mixed  up  with  white  of  egg ;  this 
coating,  when  nearly  dry,  is  smootlied  by  the 
burnisher,  then  slightly  moistened,  and  the 
gold  leaf  applied  and  burnished.  To  impress 
gilt  figures  on  book  covers,  the  leather  is  dusted 
over  with  finely  powdered  mastic;  the  iron 
tool  by  which  the  figure  is  made  is  then  mode- 
rately heated  and  pressed  upon  a  piece  of  leaf- 
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goild,  vjhich  slightly  adheres  to  it ;  heing  then  i 
immediately  applied  to  the  leather  with  a 
ceitun  force,  the  tool  makes  an  impression,  I 
and,  softening  the  mastic,  transfers  and  fixes 
the  gold.  In  gilding  glass  and  porcelain, 
povdered  gold  is  blended  with  gnm-water  and 
a  little  borax,  and  applied  b^  a  camel-hair 
pencil;  the  article  is  then  put  into  an  oren  or 
foroace ;  the  gum  bnrns  of^  and  the  borax,  by 
litii^ing,  cements  the  gold  to  the  surface, 
upon  which  it  may  afterwards  be  polished  by 
the  bomisher.  Sulphide  of  gold  is  also  used  in 
tbe  potteries  for  the  same  purpose. 

OHL  A  measure  of  capacity  eaual  to  the 
finith  part  of  a  pint  Hfiners  apply  the  term 
to  a  pint 

ontUmimiemm  (GKlHesia,  one  of  the  genera). 
A  small  natural  order  of  Exogens,  aUied  very 
noffly  to  IMiaeat.  Their  principal  peculiarity 
eonsiits  in  having  irregular  flowers,  sunounded 
eztoually  by  calyx-like  bracts.  They  inhabit 
ChUi,  and  are  of  no  known  use. 

Oflls  ^A.-Sax.  geaUaa).  In  Physiology, 
parts  of  tne  body  are  so  called  in  which  the 
Mood-TssMla  are  in  greater  number  than  is 
ueeesBuy  for  mere  preservation  or  growth, 
aod  are  minutely  subdivided  for  the  purpose  of 
submitting  the  blood  to  the  influence  of  air 
contained  in  water. 

CMmtels  or  Olmliol*  (Lat.  ^melius, 
twin).  A  piece  of  mechanism  consisting  of 
tTo  bran  hoops  or  rings  which  move  withiii 
ooe  soother,  each  perpendicularly  to  its  plane, 
aboat  two  axes,  placed  at  right  angles  to  each 
other.  A  body  suspended  in  this  manneri 
having  a  free  motion  in  two  directions  at  right 
angles,  will  assume  the  vertical  position :  hence 
the  ipparatus  is  employed  for  suspending 
portable  or  mountain  barometers,  sea  oom- 
pas!»es,&c: 

QlinlmiMl'g  Xlgmmeiit*  The  tendinous 
expansion  of  the  lower  portion  of  the  oblique 
mnsde  at  the  abdomen,  by  some  defined  as  the 
third  insertion  of  Pouparts  liffoment 

Oiasp.  Silk  twisty  interlaced  with  brass  or 
other  wire. 

CMb  (Fr.  geniivre,  Juniper).  Alcohol  fia- 
tooed  by  the  essential  oil  of  luniper.  It  was 
on^nallv  made  by  the  Dutch,  and  is  hence 
diftingnished  in  this  country  by  the  name  of 
Hollands.  The  liquor  bearing  the  above  name 
in  this  country  is  of  British  manufacture,  and 
is  freqoently  flavoured  by  oil  of  turpentine,  and 
rendered  biting  upon  the  palate  by  caustic 
potash.  In  Holland,  the  finest  ein  bears  the 
Bane  of  Schiedam,  the  principal  place  of  its 
Baaii£i<tuie,  where  there  are  many  distilleries. 
[Swarrs.] 

Gor.  A  species  of  machinery  used  in  mining 
opentions;  whereby  a  rope,  wound  round  a  large 
hoRBootsl  drum,  raises,  or  lowers,  the  buckets 
coBtsimng  the  workmen  or  the  produce  of  the 
BOf.  TSeee  engines  are  often  worked  by  a 
&one  trBversiiig  a  circle. 

Magwr  (Gr.  (ryyifi^ptt)-  The  dried  rhizome 
orZuuOer  cffiehittiiM,  %  native  of  the  East  Indies, 
sad  ionduitlT  cnltiTaAed  in  AuMrica  and  the 
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West  India  islands,  whence  Europe  is  chiefly 
supplied.  It  is  a  good  stimulant  and  carmina- 
tive; and  the  fresh  root  preserved  makes  an 
agreeable,  warm,  and  not  very  unwholesome 
sweetmeat.  The  acrimony  of-  ginger  appears 
to  reside  in  a  resinoid  substance,  which  is 
soluble  in  alcohol ;  hence  a  spirituous  tincture 
of  ginger  contains  the  virtues  of  the  root,  and 
is  used  under  the  name  tMence  cf  ginger, 

CUngelly.  The  name  of  an  oil  imported 
from  the  East  Indies  for  use  in  lamps.  It  is 
expressed  from  the  seeds  of  Seeamum  indicum. 

Gingliani.  The  name  given  to  a  kind  of 
cotton  cloth,  the  manufacture  of  which  was 
long  confined  to  Lancashire. 

CMnglinmostema.  In  Ichthyology,  a  genus 
of  small  sharks  or  dog-fish  belonging  to  the 
family  of  Scylliida,  subdivided  into  two  species. 
They  are  characterised  by  a  blunt  snout,  a  long 
barbel  from  the  inner  side  of  the  nostrils ;  the 
comer  fold  of  the  mouth  divided  by  a  deep 
transverse  furrow,  while  the  under  portion  is 
subdivided  by  a  longitudinal  furrow.  The 
teeth,  of  which  there  are  ten  rows,  have  a 
simple  rhomboidal  base,  a  conical  mesial  point, 
and  from  two  to  four  toothlets  on  each  side. 
Their  liver  abounds  in  a  fine  oil,  which  is 
the  only  product  they  yield  useful  to  man. 

Glnkgo^tree.  The  Saluburia  admntifolia, 
a  deciduous  tree,  native  of  Japan,  where  it  is 
called  G-inkgo,  Gin-an,  or  Its-jo.  It  forms  a 
conical  spiry-topped  tree  of  considerable  height, 
and  is  remarkable  for  its  leaves,  which  in 
their  fan-shaped  form  and  straight  venation 
resemble  those  of  the  Maidenhair  fern,  whence 
it  is  called  also  the  Maidenhair-tree. 

CMiBgljiniifl«  Glnglymold  (Gr.  ytyyXv* 
^loccS^r,  from  yiyyXvfios,  a  Joint).  Hinge-like. 
An  anatomical  term  applied  to  joints  formed 
for  motion  in  one  plane. 

Otnseiig'.  A  Chinese  word  applied  to  the 
root  of  the  Panax  Schinseng  ana  P.  quinque- 
folium.  It  has  a  bitter-sweet  fiavour,  and  is 
considered  as  a  powerful  restorative  in  China, 
where  its  consumption  is  very  great  P.  quin^ 
quffolium  is  found  chiefiy  in  the  northern  parts 
of  Asia,  and  in  America ;  but  the  Chinese  draw 
their  supplies  almost  wholly  from  America.  In 
1852,  there  wore  sent  from  the  United  States 
to  China  600,000  lbs.  of  ginseng,  valued  at 
1 20,000  dollars.     (  Commercial  Diet, ) 

G4p»y.    [Gtpst.] 

GiralTe  (Arab,  kh'arifb).  The  tallest  qua- 
druped, and  the  largest  and  most  singular 
of  the  Ruminant  order.  The  head  of  the 
giraffe  resembles  that  of  the  camel  in  the 
absence  of  a  naked  muzzle,  and  in  the  shape 
and  organisation  of  the  nostrils,  which  are 
oblique  and  narrow  apertures,  defended  by 
the  hair  which  grows  from  their  maigins,  and 
surrounded  by  cutaneous  muscular  fibres,  by 
which  the  animal  can  close  them  at  wilL  This 
is  a  beautiful  provision  for  the  defence  of  the 
air-passages  and  the  irritable  membrane  lining 
the  olfactory  cavities,  against  the  fine  particles 
of  sand  which  the  storms  of  the  desert  raise  in 
almost  suffocating  doudi.    The  laxge,  dark^ 
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and  lastrous  eyes  of  the  giraffe,  which  beam 
with  a  peculiarly  mild  but  fearless  expression, 
are  so  placed  as  to  take  in  a  wider  range  of  the 
horizon  than  is  subject  to  the  Tision  of  any 
other  quadruped.  While  browsing  on  his  fa- 
vourite acacia,  the  giraffe,  by  means  of  his  late- 
rally proje^jting  orbits,  can  direct  his  sight  so 
as  to  anticipate  a  threatened  attack  in  the  rear 
from  the  stealthy  lion,  or  any  other  foe  of  the 
deserts  To  an  open  attack  he  sometimes 
makes  a  successful  defence  by  striking  out 
his  powerful  and  well-armed  feet;  and  the 
lion  is  said  to  be  frequently  repelled  and 
disabled  by  the  wounds  which  the  giraffe  has 
thus  inflicted  with  his  hoofe.  It  is  essen- 
tially a  true  Buminant,  having  a  stomach 
divided  into  four  compartments,  the  paunch 
being  simply  papillose,  without  water-bags; 
and  the  reticulum  with  extremely  shallow  hexa- 
gonal cells,  as  in  the  reindeer.  It  is  also  a 
homed  Ruminant,  the  horns  being  two  in 
number,  small,  straight,  and  simple,  like  those 
of  the  pricket  deer.  But  in  the  giraffe  the  bony 
base  of  each  horn  is  articulated  by  a  broad 
rough  epiphysial  basis  to  the  cranium ;  it  is 
covered  by  a  vascular  periosteum  and  a  hairy 
integument,  which  is  not  deciduous.  These 
horns,  or  rather  antlers,  terminate  in  a  truncate 
extremity  capped  with  a  callous  plate,  and 
fringed  with  long  and  strong  bla!ck  hairs: 
they  are  present  in  both  sexes,  as  in  the 
reindeer,  but  are  larger  in  the  male,  and 
are  by  no  means  the  insignificant  weapons 
that  fliey  have  been  supposed  to  be.  The 
median  protuberance  is  a  simple  thickening  of 
the  contiguous  parts  of  the  frontal  and  nasal 
bones.  £  the  form  of  the  mouth  the  giraffe 
differs  from  every  other  Buminant  The  upper 
lip  is  not  bifid,  as  in  the  camel ;  and  though  it 
is  prolonged  and  covered  with  hair,  as  in  the 
elk,  it  differs  in  its  elegant  and  tapering  form. 
The  giraffe  has  a  long  neck,  and  has  not 
spurious  hoofs,  and  so  far  it  resembles  the 
camel ;  but  the  cervical  vertebrae  in  the  camel 
tribe  present  a  peculiarity  of  structure,  com- 
bined with  their  length,  m  which  the  giraffe 
does  not  participate.  The  camels  have  many 
other  peculiarities  of  internal  organisation,  to 
some  of  which  we  find  resemblances  in  certain 
ordinary  Buminants,  but  not  in  the  giraffe.    Its 

Slace  in  the  Buminant  scries  is  between  the 
eer  and  the  antelope.  These  extensive  families 
are  respectively  distinguished,  not  only  by  the 
nature  of  their  horns,  but  by  a  well-marked 
anatomical  character :  the  gall-bladder  is  pre- 
sent in  the  antelopes,  and  not  in  the  deer.  In 
three  giraffes  lately  dissected  in  this  country,  a 
gall-bUidder  was  present  in  one,  and  not  in  the 
other  two.  In  that  in  which  it  was  discovered 
it  presented  an  abnormal  structure,  being  bifid 
at  the  fundus,  and  divided  into  two  compart- 
ments. We  may  infer,  therefore,  that  in  this 
part  of  their  orgfinisation,  as  in  the  structure  of 
their  horns,  the  giraffes  are  more  nearly  akin 
to  the  deer  tribe  than  to  the  antelopes.  Yet  it 
must  not  be  forgotten  that  while  we  search  in 
vftin  among  the  CervidfB  for  an  equine  mane 
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and  tufted  tail,  such  as  ornament  the  giraftV, 
we  find  both  these  peculiarities  combined  iu 
the  gnu  among  the  antelopes.  A  giraffe  more 
than  two-thirds  grown  will  eat  daily  in  con- 
finement eighteen  pounds  of  clover  hay,  and 
eighteen  pounds  of  a  mixed  vegetable  diet,  con- 
sisting of  carrots,  mangold  wurzel,  barley,  8pli£ 
beans,  and  onions ;  and  will  drink  four  gallons 
of  water.  They  copulate  in  March.  The  female 
has  four  inguinal  udders;  she  brings  forth 
one  fawn  at  a  birth  ;  and  the  period  of  gesta- 
tion is  fifteen  months.  The  new-born  giraffe 
measures  six  feet  from  the  fore-hoofs  to  the 
top  of  the  head.  In  a  few  hours  it  is  able  to 
follow  the  dam.  It  resembles  the  mature  ani- 
mal in  the  markings  of  the  hide.  The  first 
giraffe  known  to  have  been  produced  in  captivity- 
was  brought  forth  in  June  1839,  at  the  gardens 
of  the  Zoological  Society  of  London. 

CMrasol  (Ital.  girasole).  A  milk-white  or 
bluish  Opal,  which,  when  turned  tx>  the  light, 
reflects  a  reddish  colour;  hence  its  name, 
from  the  Latin  gyrus,  a  circle,  and  sol,  t?ic 
sun. 

GioAsoL.  The  Italians  gave  this  name  to 
the  artichoke  as  being  a  kind  of  sunflower; 
hence  the  English  corruption  of  Jerusiilpm 
artichokes,  followed  by  the  invention  of  Pales- 
tine soup. 

CMrder.  In  Architecture,  a  principal  beam 
in  a  floor,  for  supporting  the  binding  or  other 
joists,  whereby  their  bearing,  or  length,  is 
lessened.  Girders  are  of  several  sorts,  such  as 
cast  iron,  wrought  iron,  boxed,  framed,  and 
trussed ;  they  are  now  used  quite  as  mucli  for 
the  support  of  the  main  walls  of  a  building,  or 
for  the  support  of  the  roadway  of  a  bridge,  as 
for  floors. 

Girille  (A.-Sax.  girdan,  to  encircle,  Goth, 
gairda).  A  belt  or  band,  of  leather  or  some 
other  substance,  used  in  girding  up  the  loins. 
The  girdle  (Gr.  iisSny,  Lat  cingulum)  was  in 
use  among  the  Hebrews,  Greeks,  and  Bomaus, 
for  various  purposes,  and  chiefly  while  at  work 
or  on  a  journey.  They  were  also  worn  by- 
young  women  at  all  times  before  marriage. 
Hence  Zonam  solvere  virgincam  was  a  well- 
known  phrase  appropriated  to  the  marriage 
ceremony.  To  Aphrodite  or  Venus  was  attri- 
buted by  the  poets  the  possession  of  a  particuhip 
kind  of  girdle,  called  cesttis,  which  was  said  to 
have  the  power  of  inspiring  love. 

It  was  formerly  the  custom  in  England  for 
bankrupts  or  other  insolvent  persons  to  put  oflT 
and  surrender  their  girdles  in  open  courts. 

aironde,  tbe.  In  French  History,  a 
celebrated  political  party  during  the  Bevo- 
lution,  the  members  of  whieh  were  termed 
Girondists  or  Girondins.  The  name  was 
derived  from  that  of  the  department  La 
Gironde  (in  which  Bordeaux  is  situated), 
which  sent  to  the  legislative  assembly  of  1791, 
among  its  representatives,  three  men  of  elo- 
quence and  talent  (Guadet,  Gensonn^,  Ver- 
gniaud),  who  were  among  the  chief  leaders  of 
the  party.  Its  principles  were  republican. 
During  the  continuance  of  that  assembly  the 
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Girondists  foimed  a  powerful,  but  not  alwm 
eoDsistent  partr.  Out  of  these  Louis  XVI. 
chose  liis  zepabUcan  ministers  in  the  beginning 
of  1792.  Bnt  after  the  massacres  of  September 
in  that  year  the  party  in  general  withdrew 
from  all  eonnection  with  the  Jacobins,  and 
approiimatud  towards  the  Constitutionalists. 
In  the  ConTentioa  the  Girondists  at  first  com- 
nanded  a  majority,  but  on  the  king's  trial  they 
▼ere  much  diyided ;  and,  being  pressed  by  the 
Tiolenee  of  the  sections  of  Faris^  they  were  at 
length  ei^ielled  the  assembly:  thirty-four  of 
them  were  onUawed,  and  fin^y  twenty-two  of 
their  leaders  guillotined  (Oct.  7  ftnd  Oct.  31, 
1793),  while  a  few  escaped,  and  others  put  an 
end  to  themselves.  Perhaps  the  most  celebrated 
member  of  the  Gironde  party  was  a  lady, 
Madame  Boland,  the  wife  of  the  minister  of 
that  name,  who  was  executed  when  the  party 
feU,  and  whose  pxincipal  writing — the  Appd  au 
Pcufl^s— bears  all  the  stamp  of  that  high  re- 
pttbiiean  enthusiasm  which  cnaracteiised  them. 
VarioQB  apologies  and  eulogies  of  the  party 
hare  appeared.  Its  members  were  not  with- 
oat  hi^h  qualities ;  but  its  counterpart  will  be 
foimd  in  all  rerolutions,  in  that  body  of  men 
d  high  theoretical  yiews  of  social  reform  and 
Etie  practical  knowledge,  who,  being  commonly 
lifted  into  power  by  supporters  more  energetic 
bat  less  high-principled  than  themselves,  are 
aire  to  be  tluuBt  down  in  a  short  time  by 
their  own  former  adherents.  (See  particularly 
the  histories  of  Thiers  and  Louis  Blanc  for 
general  views  on  the  subject;  for  details, 
the  Hittoire  ParUmentaire  of  Messrs.  Buchaz 
aod  Boux;  and  the  famous,  but  somewhat 
tomantie^  Hutary  of  the  Girondin»  by  La- 
maitine,  which  j^oduced  so  great  an  efi&ct  on 
the  public  mind  in  the  Bevolution  of  1848. 

Olronette  (Fr.  a  toeatAereock).  Public 
diaiacterB  who  turn  with  every  political  breeze. 
The  French  published  a  IHciionnaire  dcs 
Gtrtmeties,  containing  the  names  of  the  most 
eelebrated  revolutionaiy  characters,  with  a 
nomber  of  weathercocks  against  each,  corre- 
to    the    number  of    his    political 


A  rope  to  lift  the  rigging  and 
liggen  up  to  the  masthead  on  first  rigging  the 
ihip. 

Oimioikaiiie*  A  native  hydrated  silicate 
of  alumina,  lime  and  potash,  first  noticed  at 
Capo  diBove,  near  Bome^  by  Gismondi,  after 
whom  it  was  named. 

OiUiaclii.  A  soap-like  matter  found  in  the 
eom  cockle  (Affroitemma  Crithago), 

Msaard  (Fr.  g^sier).  The  proper  stomach 
of  birds;  its  texture  differs  remarkably  in 
|;miiTorous  and  carnivorous  birds,  being  thick 
u  the  one  and  thin  in  the  other. 

Wabroiia  (Lat  glaber,  9nu>oth).  A  term 
applied  ia  Mammalogy  to  those  parts  of  the 
snr&oe  of  a  quadruped  which  are  naturally 
devoid  of  hair ;  and  in  Botany  and  Entomo- 
logy, when  a  surface  is  smooth,  and  devoid  of 
hair  (x  pubescence. 

Olaotal  Urilt.    The  surface  of  much  of 
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Northern  Europe  and  North  America  is  strewed 
at  intervals  with  remarkable  accumulations  of 
large  and  small  blocks  of  stone  (some  angular, 
some  rounded),  mixed  with  sand  and  day,  all 
heaped  irregularity  on  the  other  *  rocks,  but 
sometimes  including  stratified  deposits.  The 
solid  rooks  are  often  greatly  scratched,  and 
not  unfrequcntly  polish^,  under  these  deposits, 
as  if  they  had  been  dragged  or  drifted  along 
for  some  distance.  Sometimes  the  deposits  are  in 
definite  lines ;  sometimes  the  heaps  have  defi- 
nite forms.  To  account  for  these  curious  heaps, 
of  which  Gbavxl  is  one  of  the  component 
parts,  it  is  necessary  to  study  the  action  of  ice, 
whether  moving  over  a  suruce  of  land  loaded 
with  stones  and  rubbish,  or  broken  away  from 
the  land  and  drifted  along  by  marine  currents. 
The  former  condition  intioduoes  the  subject  of 
GuLonBBS,  the  latter  of  Icbbbbgs  [see  those 
articles]. 

The  action  of  a  glacier  in  producing  drift  is 
{peculiar,  but  easily  understood.  Large  quanti- 
ties of  stones,  sand,  mud,  and  other  material, 
derived  from  the  hourly  disintegration  of  rocks 
on  high  exposed  mountain  sides,  fall  into  the 
valleys,  and  are  there  caught  up  by  the  snow, 
and  at  length,  by  the  constant  change  going 
on  in  the  newly  forming  ice,  are  arranged 
in  long  lines  distributed  through  the  mass. 
Those  at  the  sidca  and  bottom,  pressed  on 
by  the  whole  weight  of  the  moving  ice,  rub, 
8crat4;h,  and  cut  away  the  ground  Mow,  thus 
adding  to  the  material  moved.  The  whole  at 
length  reaches  the  place  where  the  ice  is  melt- 
ing, and  is  there  accumulated  or  carried  awav 
by  the  stream.  The  path  of  the  glacier  is 
inevitably  marked  by  these  accumulations ;  and 
if  at  any  time  the  glacier  should  melt  away 
entirely,  the  rubbish  would  be  left  as  drift. 
Such  drift  cannot  have  been  moved  &r,  and 
may  generally  be  traced  to  its  origin. 

Where,  however,  in  cold  climates  the  glacier 
reaches  to  the  sea  coasts  and  then  advances  iuto 
the  wat«r  till  it  becomes  broken  off,  the  accu- 
mulation of  drift  may  be  so  distributed  among 
the  mass,  that  when  separated,  the  portion  of  a 
glacier,  now  an  iceberg,  may  contain  an  enor- 
mous load  of  broken  rock  and  mud.  Entering 
the  sea,  and  drifted  by  marine  currents,  the 
huge  mass  thus  loadeid  will  either  melt  by 
degrees  as  it  enters  warmer  latitudes,  or  will 
be  caught  by  some  shoal  and  stopped  on  its 
way.  in  the  first  case  a  multitude  of  blocks 
and  stones  will  be  strewn  with  a  certain  degree 
of  regularity  along  a  line  of  sea  bottom,  and 
will  probably  be  &fted  into  hollows,  or  large 
heaps  of  all  kinds  without  order  or  arrange- 
ment Otherwise  it  will  be  left  on  the  shoals 
and  higher  ledges  of  rock  on  which  the  bergs 
have  stranded.  Thus  have  been  produced  the 
various  phenomena  of  glacial  drifts.  They  are 
often  greatly  complicated  in  nature,  by  sub- 
sequent elevation  and  denudation,  and  the 
partial  covering  by  other  newer  accumulations. 
[Gi^ciSRS  and  Giacial  Phbnombna.] 

Oladal  Plienomena.  Phenomena  indi- 
cating glacial  action.  They  are  very  numerous 


Digitized 


by  Google 


GLAClfiRES 

and  varied,  and  include  many  appearances  that 
vonld  not  at  first  be  thought  referable  to  Fuch 
action  as  that  of  ice.  Gravel  deposits  generally, 
gravel  hills  of  a  certain  form  having  one  side 
steep  and  the  other  an  easy  slope  always  in  the 
same  direction,  isolated  boulders,  surfaces  of 
rock  smoothed,  rounded,  scratched,  or  otherwise 
acted  on  by  the  friction  of  heavy  bodies — these 
are  the  ordinaiy  phenomena.  Long  trains  of 
gravel  and  sand,  indentations  scooped  out  of 
rocks  like  ledges,  ancient  beaches  partly  covered 
by  gravel,  ptutly  by  shells  belonging  to  arctic 
regions,  certain  bones  and  other  remains  of 
quadrupeds — all  these  are  also  glacial  pheno- 
mena. They  are  all  indications  of  a  time  not 
very  distant^  geologically  speaking,  when  the 
greater  part  of  the  temperate  region  of  the 
northern  hemisphere  was  covered  with  water 
(the  land  extending  towards  the  pole),  and  large 
quantities  of  glacial  ice  stretched  away  into 
the  open  valleys  and  fiords  of  the  high  motm- 
tain  chains,  breaking  off  into  icebergs  which 
float  far  down  and  not  nnfrequently  strand 
on  shoals  and  on  some  of  the  islands.  This 
period  is  so  distinctly  marked  by  the  phenomena 
in  question,  that  no  doubt  can  exist  as  to  its 
continuance  for  a  long  period.  [Glaciebs  and 
Glacial  DbiftJ 

Olaoldres  (Fr.).  In.Gkology,  this  name  is 
given  to  caves  ftdl  of  ice,  which  are  found 
chiefly  in  the  Alpine  mountains  in  spots  quite 
unconnected  with  any  glacial  system.  These 
caves  are  interesting  (£iefly  as  occurring  in 
localities  where  the  mean  temperature  of  the 
surface  of  the  earth  is  much  above  the  freezing 
point)  and  at  depths  below  the  surface  varying 
from  60  to  200  feet,  thus  furnishing  exceptions 
to  the  rule  of  the  increase  of  temperature  from 
the  sui^e  towards  the  centre  of  the  earth. 
One  of  these  caves,  at  Monthezy  in  the  Val 
de  Travers,  exhibits  the  phenomenon  of  alt«r^ 
Hating  currents  of  air,  moving  in  each  direc- 
tion for  about  twenty-two  seconds,  with  an 
interval  of  four  seconds  of  inaction.  Among 
such  ice-caves  are  the  glaci&res  La  Genolliire, 
8.  Georges,  Pr6  de  S.  Livres,  in  the  Jura,  and 
of  La  Baume  near  Besan9on.  Similar  caves 
are  found  in  Hungary,  and  at  Yeermalik  in 
Koondooz :  and  to  these  may  be  added  the  caves 
of  the  Jurtahellir  in  Iceland,  and  the  gypsum 
cave  of  lUetzkaya-Zastchita,  in  the  steppes  of 
the  Khirgbis,  south  of  Orenburg.  (Browne's 
Ice-cav€8  of  France  and  Smitzcrland.) 

Olaolers  (Fr.).  .  The  name  given  to  the 
immense  masses  of  ice  which  accumulate  on  the 
peaks  and  slopes^  and  in  the  upper  valleys,  of 
lofty  mountains.  The  phenomena  of  glaciers 
form  one  of  the  most  interesting  subjects  of 
scientific  investigation,  whether  we  r^g^  their 
formation,  structure,  or  appeaitmce.  Li  all 
parts  of  the  globe  glaciers  have  the  same  general 
characteristics ;  but  though  the  glaciers  of  other 
countries  have  often  heen.  described  by  geo- 
graphers and  naturalists,  it  is  chiefly  in  respect 
to  those  of  Switzerland  that  we  possess  detailtMl 
information.  In  that  oountiy,  as  indeed  in 
every  other,  those  parts  of  the  mountains  that 
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rise  above  the  line  of  congelation  are  eovered 
with  perpetual  snow,  which  being  partially 
thawed  during  the  summer  months  is  on  the 
approach  of  cold  converted  into  ice,  thus  con- 
stituting what  is  called  a  glacier.  The  ioe  so 
formed  descends  along  the  slopes  of  the  moun- 
tains into  the  valleys,  by  which  their  ridges  are 
furrowed,  and  there  it  accumulates  into  vast 
beds  or  fields,  presenting,  where  the  descent 
is  gradual,  a  ^erj  level  surface  with  few 
crevices,  but  where  there  is  a  rapid  or  ruggod 
declivity  bein^  rent  with  numerous  chasms 
and  covered  with  elevations  rising  from  100  to 
200  feet  These  chasms  are  frequently  many 
feet  wide  and  more  than  100  feet  deep.  Their 
formation  never  takes  place  in  winter,  but 
is  £requent  during  summer ;  and  the  daily, 
and  almost  hourly,  changes  to  which  these 
chasms  are  subject,  are  the  chief  causes  of 
danger  to  travellers  in  ascending  d[aciers. 
{Geographical DictionaryjOxi,*JilT^^  Though 
the  snow-line  on  the  Alps  is  found  at  an 
elevation  of  about  8,000  feet  above  the  level 
of  the  sea,  some  of  the  glaciers  descend  so 
far  downward  that  their  lower  extremity  is 
not  more  than  3,500  feet  above  it.  This  is 
particularly  the  case  in  the  valley  of  Chamouni, 
where  the  singular  spectacle  is  presented  of 
huge  pyramids  of  ice  of  a  thousand  fimtastie 
shapes  in  juxtaposition  with  the  most  luxuriant 
pastures,  or  towering  in  majestic  grandeur  in 
the  midst  of  verdant  forests.  The  principle  of 
the  descent  of  the  glaciers  is  twofold :  viz.  one 
of  a  slow  and  gradual  character,  by  which 
a  progressive  movement  of  about  twenty-five 
feet  annually  is  effected  ;  the  other  of  a  rapid 
and  impetuous  kind,  in  which  a  portion  of  the 
ice  having  been  severed  from  the  main  body 
glides  down  the  mountain's  side,  accumulating 
as  it  goes,  ajid  precipitating  into  the  valleys 
beneath  immense  stones,  fragments  of  rock,  and 
other  substances  to  which  it  had  adhered. 
When  the  debris  which  the  glaciers  accumulate 
in  their  descent  has  been  deposited  in  the  valleys, 
it  constitutes  what  in  Savoy  is  termed  their 
moraine  or  border,  an  essential  feature  in  the 
Alpine  glaciers.  These  borders  present  every 
variety  of  aspect ;  but  their  most  usual  appear- 
ance is  that  of  unfathomable  bogs  or  morasses 
wholly  destitute  of  vegetation,  and  in  many 
instances  fraught  with  extreme  peril  to  the 
traveller.  They  are  generally  arranged  in  long 
ridges  or  mounds  fi-om  thirty  to  forty  feet  high  ; 
and  being  often  two,  three,  or  even  four  in  num- 
ber, resemble  so  many  lines  of  intrenchment. 

The  Alpine  glaciers  occupy  a  superficial  ex- 
tent of  1,484  square  miles.  From  Mont  Blanc 
to  the  borders  of  the  Tyrol  there  are  reckoned 
about  400,  of  which  the  greater  number  vary 
from  10  to  15  miles  long,  and  from  I  to  2^ 
broad;  their  mean  vertical  thickness  ranges 
from  100  to  600  feet  Besides  the  grand  and 
picturesque  appearance  which  they  present  ex- 
ternally, their  lower  extremities  are  sometimes 
excavated  by  the  melting  of  the  ice  into  the 
form  of  immense  grottoes,  adorned  with  the 
finest  stalactitic  crystallisations^  whose  bril- 
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liant  tmre  tintB  are  reflected  on  the  streamB 
udtocTPiitB  which  generally  Issue  firom  theee 
anroB,  forming  altogether  a  picture  so  beau- 
tifol  as  to  defy  the  most  fauthful  ^eil  to 
poitnj  it  adequately.  The  glacier  ice  does 
DOC  Rsemble  the  ioe  found  in  ponds  and  rivers. 
5at  being  fanned  in  layers,  but  consisting  of 
null  gn&infl  or  cryBtale  of  congealed  snow,  it 
ha  Beither  the  oompactness,  the  solidity,  nor 
tlietnnspezency  of  river  ice;  and  though  cTery 
ugle  oyaftal  seems  perfecUjr  white,  the  whole 
waa  is  of  a  blue  ooloor,  passing  through  every 
nriety  of  shade,  from  tJie  most  feeble  sky-blue 
to  that  of  the  lapis  lazulL  From  the  large 
aeeaaioBfl  of  snow  and  ice  which  the  glaciers 
neeire,  especially  in  winter,  it  might  reasonably 
be  oonjectnred  that  they  must  be  gradually 
inocasing  in  aze,  and  would  consequently  in 
the  eouBe  of  time  break  through  their  usual 
limits  and  overwhelm  the  cultivated  lands  of 
ti»  sntroonding  country.  This,  however,  is  by 
I  the  ease.     It  no  doubt  often  happens 


that  on  some  occasions  the  glaciers  are  observed 
to  deecend  lower  than  usiud;  but^  when  this 
t^kes  ^aee,  the  warm  atmosphere  of  the  lower 
Tallcjs  into  which  they  hare  advanced,  and  of 
vUdh  the  temperature  rises  in  proportion  to 
their  depression,  operates  with  such  powerful 
Hfeet  in  r^lucing  their  bulk,  that  they  are  in- 
TwiaUy  found  to  recede  proportionably.  Thus 
nature  has  established  a  compensating  process, 
by  vhidi  an  effectual  though  simple  check  is  ad- 
mimstered  to  the  encroachment  of  the  glaciers 
ttpcm  the  cultivated  lands  of  the  Alpine  valleys. 
The  results  of  glaciers  will  be  best  understood 
by  a  reference  to  the  special  articles  on  Glacial 
I>MFT  aad  Glacial.  Phsnombka.  They  have 
been  produced  on  the  surface  of  the  land  in 
many  parts  of  Europe  now  altogether  free  from 
iee  except  during  a  short  season  in  winter. 
This  is  so  dear  as  to  render  it  certain  that 
there  was  a  time,  geologically  not  very  remote, 
when  much  of  the  land  now  cultivated  was 
eorered  vith  ice  proceeding  fiom  elevations 
so  low  as  to  be  utterly  inadequate  in  the 
present  dimate  of  the  district  to  produce  a 
giaKer  of  importance.  It  follows  that  they 
afiotd  valuable  points  of  geological  evidence 
of  change  of  dimate  when  carafully  studied 
with  this  view. 

The  Btmctora  and  motion  of  glaciers  have 
l4«s  elaborately  investigated  by  Rendu,  Agassis, 
Forbes,  and  TyndalL  The  last-named  physicist, 
who  has  most  recently  studied  the  subject  with 
much  success,  gives  the  following  summary  of 
gladerdieoomena: — 

'1.  Gladers  are  derived  f^m  mountain  snow, 
vhidi  has  be«n  consolidated  to  ice  by  pressure. 
*2.  That  pressure  is  competent  to  convert 
aov  into  ie^  has  been  proved  by  experiment. 
•  i.  The  power  of  yielding  to  pressure  di- 
niniBhes  as  the  mass  becomes  more  compact ; 
but  it  does  not  cease  even  when  the  substance 
has  attained  the  compactness  which  woald  en- 
title it  to  be  called  ice. 
*4.  When  a  sufficient  depth  of  such  a  sub- 
eoUeets   upon  the  earth's  surface,  the 
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lower  portions  are  squeezed  out  by  the  pressure 
of  the  superincumbent  mass.  If  it  rests  upon 
a  slope,  it  will  yield  principally  in  the  direction 
of  the  slope,  and  move  downwards. 

'  5.  In  addition  to  this,  the  whole  mass  slides 
bodily  along  its  inclined  bed,  and  leases  the 
traces  of  its  slidmg  on  the  rocks  over  which  it 
passes,  grinding  off  their  asperities,  and  mark- 
ing them  with  grooves  and  scratches  in  the 
direction  of  the  motion. 

*  6.  In  this  way  the  deposit  of  consolidated 
and  unconsolidated  snow,  which  covers  the 
higher  portions  of  lofty  mountains,  moves 
slowly  down  into  an  adjacent  valley,  through 
which  it  descends  as  a  true  glader,  partly  by 
sliding  and  partly  by  the  yielding  of  the  mass 
itself. 

<  7.  Several  valleys  thus  filled  may  unite  in 
a  single  valley  the  tributary  glaciers,  welding 
themselves  together,  to  form  a  trunk  glader. 

'  8.  Both  the  main  valley  and  its  tributaries 
are  often  sinuous,  and  the  tributaries .  must 
change  their  direction  to  form  the  trunk  ;  the 
width  of  the  valley  oftm  varies.  The  glacier 
is  forced  through  narrow  gorges,  widening 
after  it  has  passed  them;  the  centre  of  the 
glader  moves  more  quickly  than  the  sides,  and 
the  surface  more  quickly  than  the  bottom;  the 
point  of  swiftest  motion  follows  the  same  law 
as  that  observed  in  the  flow  of  rivers,  shifting 
from  one  side  of  the  centre  to  the  other  as  the 
flexure  of  the  valley  changes. 

'  9.  These  various  effects  may  be  reproduced 
by  experiments  on  small  masses  of  ice.  The 
substance  may  moreover  be  moulded  into  vases 
and  statuettes.  Straight  l^ars  of  it  may  be 
bent  into  rings,  or  even  coiled  into  knots. 

'  10.  Ice  capable  of  being  thus  moulded  is 
practically  incapable  of  being  stretched.  The 
condition  essential  to  success,  is  that  the  par- 
ticles of  the  ice  operated  on  shall  be  kept  in 
dose  contact,  so  that  when  old  attachments 
have  been  severed  new  ones  may  be  eetablishnd. 

<11.  The  nearer  the  ice  is  to  its  melting 
point  in  temperature,  the  more  easily  are  the 
above  results  obtained;  when  ice  is  many 
degrees  below  itb  freezing  point,  it  is  crushed 
by  pressure  to  white  powder,  and  is  not  capable 
of  being  moulded  as  above. 

*  12.  Two  pieces  of  ice  at  82°  Fahr.,  with 
moist  surfaces,  when  placed  in  contact,  freeze 
together  to  a  rigid  mass ;  this  is  called  ngela^ 
turn, 

'  13.  When  the  attachments  of  pressed  ice 
are  broken,  the  continuity  of  the  mass  is  re- 
stored by  the  regelation  of  the  new  contiguous 
surfaces.  Regelation  also  enables  two  tributaiy 
glaciers  to  weld  themselves  to  form  a  continu- 
ous trunk ;  thus  also  the  crevasses  are  mended, 
and  the  dislocations  of  the  glacier,  consequent 
on  descending  cascades,  are  repaired  This 
healing  of  ruptures  extends  to  the  smallest  par- 
tides  of  the  mass,  and  it  enables  us  to  account 
for  the  continued  compactness  of  the  ioe  during 
the  descent  of  the  glader. 

*  14.  The  quality  of  viscosity  is  practically 
absent  in  glader  ice.    Where  pressore  comes 
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into  ^Iftj,  tiie  phenomena  are  sug^estiTe  of 
viscosity;  but  where  tension  comes  into  play, 
the  analogy  with  a  viscous  body  breaks  down. 
When  subjected  to  strain,  the  leader  does  not 
yield  hj  stretching,  but  by  breaking;  this  is 
the  origin  of  the  crevasses. 

'  16.  The  crevassos  are  produced  by  the  me- 
chanical strains  to  which  the  glacier  is  sub- 
jected. They  are  divided  into  marginal,  trans- 
verse, and  longitudinal  crevasses ;  the  first  pro- 
duced by  the  oblique  slrain  consequent  on  the 
quicker  motion  of  the  centre  ;  the  second  by 
the  passage  of  the  glacier  over  the  summit  of 
an  incline ;  the  third  by  pressure  from  behind 
and  resistance  in  front,  which  causes  the  mass 
to  split  at  right  angles  to  the  pressure. 

*  16.  The  moulins  are  formed  by  deep  cracks 
intersecting  glacier  rivulets.  The  water,  in 
descending  such  cracks,  scoops  out  for  itself  a 
shaft,  sometimes  many  feet  wide,  and  some 
hundreds  of  feet  deep,  into  which  the  cataract 
plunges  with  a  sound  like  thunder.  The  sup- 
ply of  water  is  periodically  cut  off  from  the 
moulins  bv  fresh  cracks,  in  which  new  moulins 
are  formed. 

'  17.  The  lateral  moraines  are  formed  from 
the  debris  which  loads  the  glacier  along  its 
edges ;  the  medial  moraines  are  formed  on  a 
trunk  glacier,  by  the  union  of  the  lateral 
moraines  of  its  tributaries ;  the  terminal 
moraines  are  formed  from  the  debris  carried  bv 
the  glacier  to  its  terminus,  and  there  deposited. 
The  number  of  medial  moraines  on  a  trunk- 
glacier  is  always  one  less  than  the  number  of 
tributaries. 

*  18.  When  ordinary  lake-ice  is  intersected  by 
a  strong  sunbeam,  it  liquefies,  so  as  to  form 
flower^shaped  figures  within  the  mass ;  each 
flower  consists  of  six  petals,  with  a  vacuous 
space  at  the  centre;  the  flowers  are  always 
formed  parallel  to  the  planes  of  freezing,  and 
depend  on  the  crystallisation  of  the  substance. 

'  19.  Innumerable  liquid  discs,  with  vacuous 
spovs,  are  also  formed  by  the  solar  beams  in 
glacier-ice.  These  empty  spaces  have  been 
hitherto  mistaken  for  air-bubbles,  the  flat  form 
of  the  discs  being  erroneously  regarded  as  the 
result  of  pressure. 

'  20.  These  discs  are  indicators  of  the  intimate 
constitution  of  glacier^ice,  and  they  teach  us 
that  it  is  composed  of  an  aggregate  of  parts, 
with  surfaces  of  crystallisation  in  all  possible 
planes. 

'  21.  There  are  also  innumerable  small  cells 
in  glacier-ice  holding  air  and  water ;  such  cells 
also  occur  in  lake-ice ;  here  they  are  due  to  the 
melting  of  the  ice  in  contact  with  the  bubble 
of  aur.  Experiments  are  needed  on  glacier-ice 
in  reference  to  this  point 

*22.  At  a  fr«e  surface  within  or  without,  ice 
melts  with  more  ease  than  in  the  centre  of  a 
compact  mass.  The  motion  which  we  call 
hfot  is  less  controlled  at  a  free  surface,  and  it 
liberates  the  molecules  from  the  solid  condition 
sooner  than  when  the  atoms  are  surrounded  on 
all  sides  by  other  atoms  which  impede  the 
molecular  motion.  Begelation  is  the  comple- 
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mentaiy  eflfect  to  the  above ;  for  here  the  saper^ 
ficial  portions  of  a  mass  of  ice  are  made  vir- 
tually central  by  the  contact  of  a  second  mass. 

'  23.  The  dirt-bands  have  their  origin  in  the 
ice-cascades.  The  glacier,  in  passing  the  brow, 
is  transversely  fractured;  ridges  are  formed 
with  hollows  between  them ;  these  transverse 
hollows  are  the  principal  receptacles  of  the 
fine  debris  scattcKKl  over  the  glacier;  and  after 
the  ridges  bive  been  melted  away,  the  dii't 
remains  in  successive  stripes  upon  the  glacier. 

*  24.  The  ice  of  many  glaciers  is  laminated, 
and  when  weathered  may  be  cloven  into  thin 
plates.  In  the  sound  ice,  the  lamination  mani- 
fests itself  in  blue  stripes,  drawn  through  the 
general  whitish  mass  of  the  glacier;  these 
blue  veins  reprcst'iiting  portions  of  ice  from 
which  the  air  bubbles  have  been  mora  com- 
pletely expellod.  This  is  the  veined  structure 
of  the  ice.  It  is  divided  into  marginal,  trans- 
verse, and  longitudinal  structure;  which  may 
be  regarded  as  complementary  to  marginal, 
longitudinal,  and  transverse  crevasses.  The 
latter  are  produced  by  tension,  the  former  by 
pressure,  which  acts  in  two  different  wavs: 
firstly,  the  pressure  acts  upon  the  ice  as  it  has 
acted  upon  rooks  which  eznibit  the  lamination 
technically  called  cleavage;  secondly,  it  pro- 
duces partial  liquefaction  of  the  ice.  The  li- 
quid spaces  thus  formed  help  the  escape  of  the 
air  from  the  glacier  ;  and  the  water  produced, 
being  refrozen  when  the  pressure  is  relieved, 
helps  to  form  the  blue  reins.' 

Glaotoa  Marlae  (Lat.^  or  Olaee  de  Marie 
(Fr.).    Terms  applied  to  largely  foliated  Mica. 

Glacis  (Fr.).  In  Fortification,  a  bank  of 
earth,  which  forms  the  parapet  of  the  counter- 
scarp, and  conceals  the  scarp  wall  It  slopes 
gently  off  to  the  level  country. 

Gladiators  (Lat.  gladiatores,  from  gladius, 
a  sword).  In  Roman  Antiquities,  sword  players, 
who  were  originally  emj^oyed  to  fight  at  the 
funerals  of  illustrious  Itomans,  in  order  to 
appease  their  manes  by  the  effusion  of  blood. 
They  were  subsequently  introduced  into  the 
public  amphitheatres,  and  became  one  of  the 
most  favourite  spectacles  of  the  Roman  people. 
The  gladiators  were  either  captives  or  con- 
demned criminals,  or  else  people  of  the  lowest 
rank,  who  served  for  hire,  the  profession  being 
considered  one  of  the  greatest  infamy.  In  spite 
of  this^  however,  under  some  of  the  emperors, 
persons  of  the  first  families,  who  had  enjoyed 
the  highest  honours  of  the  state,  entered  the 
arena,  either  at  the  command  of  the  despot,  or 
in  order  to  gratify  him ;  and  even  females  of 
patrician  blood,  in  some  instances,  followed 
their  example.  Gladiators  did  not  merely  use 
the  sword,  as  their  name  strictly  implies,  but 
were  armed  in  various  ways.  Thus,  the  Lii- 
queatores  used  a  noose  (laqueus)  to  catch  tlieir 
opponents:  and  the  Retiarii  carried  a  three- 
pointed  lance  with  a  net  (rete)  wherewith  to 
entangle  their  adversaries.  The  gladiators 
were,  in  general,  desperate  and  ruffian  cha- 
racters ;  and  considerable  bodies  of  them  were 
sometimes  kept  in  the  pay  of  wealthy  and  tur- 
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Iraleiit  dtizeDS,  or  hired  as  bullies.  Perhaps 
the  best  ezpositioii  of  the  opinion  of  the  more 
philosophical  Romans  on  the  subject  is  thus 
giTHi  ij  Cioero:  'Cradele  gladiatorum  spec- 
tacnlnm  et  inhnmaniiTn  nonnullis  videri  soLet : 
ct  hand  sdo  an  non  ita  sit^  ut  nunc  fit:  cum 
THO  sontes  depognabant,  auribus  fbitasse  multa, 
oenlis  quidem  nulla  poterat  esse  fbrtior  contra 
ddlocanet mortem disdplina.'  {Tuac, Qua9t2.) 
It  is  eommooly  but  inexactly  said,  that  the 
■bows  of  gladiaAors  were  put  a  stop  to  bv  the 
Qni^tian  empesors.  They  certainly  had  not 
eeased  in  A.D.  404,  and  probably  not  before 
the  eooquest  of  Italy  by  the  Qotha,  (Beuenot^ 
Jkttmetum  duPaaamsme  en  Occident,  book  ix. 
dLii.) 

<Ba<i0liM  (Lot.  dim.  of  eladius,  a  tword). 
The  beandfol  plants  which  bear  tlus  name  in 
modern  gardens  are  the  results  of  intercrossing 
of  some  two  or  three  South  African  species, 
^«pedal]y  G,  natalensie,  Jhribundus,  and  ear- 
dimaUi, 

Oadfos  (Lst).  The  name  of  the  internal 
horny  plate  ot  the  calamaries,  which  was  called 
br  the  Greeks  ^t^,  or  the  sword. 

Wair.  The  white  of  an  egg ;  or  any  yiscous 
tnusparent  substance  resembling  it. 

Otelrlib  Bartffin.  A  nitrogenous  matter 
existing  in  some  sulphurous  springs. 
Otaaee  Coal.  TAirrHRAcrrE.] 
Qtead  (Fr.  glanae,  fiom  Lat  glans).  In 
Anatomy,  this  term  is  applied  to  those  organs 
of  the  body  in  which  secrttion  is  carried  on, 
and  vhidi  aj^^ear  to  consist  of  a  congeries  of 
blood-TesBelSi  nfrres^  and  absorbents:  they 
are  frequently  distingmshed  according  to  their 
M«retion,  into  mucous,  sebaceous,  lymphatic, 
and  lachrymal ;  or,  according  to  their  form  and 
texture,  into  simple,  compound,  conglobate,  and 
conglomerate. 

Glukd,  The  cupped  collar,  lined  with  brass, 
which  eneirdes  the  piston  or  air-pump  rod 
of  a  steam  engine  where  it  passes  through 
the  cylinder  cover ;  it  is  introduced  for  the 
porpose  of  holding  oil  or  tallow  for  the  Inbri- 
cation  of  the  working  parts,  and  for  com- 
preaing  the  packing  of  the  stuffing  box  upon 
vbich  it  is  screwed  down.  The  term  is  gene- 
rjOy  applied  in  the  sense  of  a  joint  holding 
lobricating  fluid,  with  tight  packing. 

Waads  or  Olsuadnlea.  In  Botany,  wart- 
like BwellingB  of  rarious  forms,  found  on  the 
forface  of  plants,  or  at  the  base  or  apex  of  their 
hum.  Lenticular  glands  are  brown  oral  spots 
foond  upon  the  bark  of  many  plants,  especially 
villowB,  indicating  the  points  irom  which  roots 
▼ill  appear  if  the  branch  be  placed  in  drcum- 
Kanees  faTourable  to  their  production.  They 
are,  in  tadk,  nothing  but  protuberances  formea 
I'T  the  pressure  upon  the  epidermis  of  subjacent 
kkAb  attempting  to  pierce  through  it 

giaiMIs,  Bnooal  (Lat.  bucca,  the  cheek). 
These  glands  are  diyided  into  the  parotidf  sub- 
Utyval,  and  majnllary.  They  secrete  the  «ai«tw 
cr  Jihr^ting  flnid  of  the  mouth. 

I0I9.    A  disease  so  called  from  its 
>  the  gTandf^*"  system.    It  attacks  the 
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horse,  the  mule,  and  the  ass.  It  appears  to  be 
contagious,  and  from  recent  observations  has 
been  shown  to  assume  two  forms:  the  one 
being  the  true  glanders,  a  local  disease  more 
especially  attacking  the  nasal  mucous  mem- 
brane ;  and  the  other  a  more  general  affection, 
known  under  the  name  of  farcy,  and  attacking 
the  Ivmnhatic  or  absorbent  svstem. 

GJanders  may  extend  to  the  bronchial  mem- 
brane, and  assume  several  different  forms. 
Thus,  there  may  be  merely  a  mild  discharge^  . 
lasting  for  many  weeks,  and  a  cure  may  then 
be  brought  about ;  or,  on  the  contrary,  the 
secretion  from  the  nose  may  become  green, 
black,  or  sanguinolent,  and  ulceration  of  the 
naeal  bones  may  ensue,  with  great  destruction 
of  soft  parts. 

Farcy  has  been  differently  designated,  as 
different  parts  of  the  lymphatic  system  become 
involved  Thus  we  hear  of  huiUm  and  of  bud 
£ircy,  terms  applied  to  the  disease  when  it 
affects  the  lymphatic  glands,  and  forms  bosses 
on  the  extremities  and  other  parts  of  the  ani- 
mal; and  again  the  term  pipe  farcy  is  used 
when  the  lymphatic  vessel  is  diseased. 

Acute  glanaers  is  sometimes  observed  in  the 
human  subject.,  owing  to  the  foul  secretion  from 
the  brute  animal  becoming  absorbed.  Persons 
so  inoculated  show  marked  adynamic  s3rmptoms, 
great  discharge  from  the  nares,  while  a  pustular 
eruption  brei^cs  out  upon  the  skin.  The  lungs 
soon  become  involved  in  inflammation,  and 
death  speedOy  ensues. 

Olana  (Lat).  In  Botany,  an  inferior  inde- 
hiscent  fruit,  one-celled  by  abortion,  and  seated 
in  a  cupule  or  cup ;  as  represented  in  the  acorn. 

eUuM  (Dan.  gUs).  The  manufl&cture  of 
glass  is  one  of  the  highest  interest ;  and  con- 
siderinff  the  comparative  worthlessness  of  the 
materials  of  whicn  it  is  made,  and  the  various 
purposes,  usefal,  ornamental,  and  scientific, 
which  it  subserves,  may  be  regarded  as  amone 
the  most  important  of  inventions.  The  period 
of  its  discovery  is  involved  in  great  obscurity ; 
but  if  we  believe  Pliny,  we  are  indebted  for 
it  to  the  Phoenicians — his  tale  being  that  a 
merchant-ship  laden  with  natron  (impuro  soda) 
having  been  driven  upon  the  coast  near  the 
mouth  of  the  river  Belus  in  tempestuous 
weather,  the  crew  were  compelled  to  cook 
their  victuals  ashore ;  and  having  placed  lumps 
of  the  natron  upon  the  sand  as  supports 
to  the  kettles,  found,  to  their  surprise,  masses 
of  transparent  stone  among  the  cinders.  But, 
be  this  as  it  may,  the  Egyptians  wero  certainly 
acquainted  with  the  art  of  glass«makisg ;  for 
in  some  nomes  [Nom]  glass  beads  have  been 
found  coloured  with  a  metallic  oxide,  and 
pieces  of  glass  have  been  discovered  in  tlie 
ruins  of  Thebes.  (M.  Boudet,  Lesc,  de 
V Egypt,  vol.  ix.;  Atil,  Mhwires.)  In  the 
time  of  Strabo  and  Pliny,  the  inhabitants  of 
Sidon  were  filmed  for  the  production  of  beau- 
tiful elass,  which  they  cut,  en^ved,  and 
stainea  of  the  richest  colours,  in  imitation  of 
precious  stones,  and  exported  to  all  parts  of 
the  then  civilised  world.    For  a  long  time 
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Venice  is  Baid  to  have  excelled  all  the 
countries  of  Europe  in  this  mannfacture ; 
of  which,  indeed,  it  eiyoyed  a  monopoly  till 
about  the  middle  of  the  seventeenth  century. 
The  period  at  which  the  manufacture  of  ^lass 
was  introduced  into  England  is  not  precisely 
known;  but  there  can  be  no  doubt  that  till  near 
the  close  of  the  seventeenth  century,  this  country 
was  obliged  to  have  recourse  to  foreigners  for 
tlie  supply  of  the  common  article  of  drinking 
glasses.  In  1673,  the  duke  of  Buckingham 
materially  improved  the  fabrication  of  British 
plate  glass  by  bringing  over  several  Venetian 
artisans  to  the  works  at  Lambeth,  which  were 
under  his  patronage ;  and  the  manufacture  was 
still  further  improved  by  the  arrival  of  the 
French  refugees  after  the  revocation  of  the 
edict  of  Nantes.  The  above  works,  however, 
were  soon  abandoned ;  and  it  was  exactly  one 
century  (1773)  later  that  the  first  large  esta- 
blishment for  the  production  of  plate-glass 
was  formed,  under  the  title  of  *  The  Gk>vemor 
and  Company  of  British  Cast  Plate-Glass  Manu- 
facturers.' This  company  was  incorporated  by 
Act  of  Parliament,  and  soon  after  erected  works 
on  an  extensive  scale  at  Bavenhead  near  St. 
Helens,  in  Lancashire,  which  have  continued 
in  constant  operation  down  to  the  present  time. 
Since  that  pexiod  immense  improvements  have 
beeji  made  in  the  manufacture  of  every  spe- 
cies of  glass  throughout  all  the  countries  of 
Europe. 

Crown  glass  and  flint  ^ass  have  reached 
the  highest  perfection  in  England;   in  plate 

flass  Great  Britain  is  more  than  rivalled  by 
'ranee;  while  in  glass  for  philosophical  ap- 
paratuses, Germany  and  France  are  greatly  in 
advance  of  this  country.  But  although  the 
French  plate  is  superior  to  ours  in  quality,  it 
is  considerably  higher  in  price.  In  fact,  the 
great  reduction  that  has  been  effected  in  the 
cost  of  this  glass  has,  of  late  ^ears,  led  to  its 
largely  extended  use  for  window  glass  in 
Great  Britain. 

The  application  of  elass  to  the  glazing  of 
windows  is  of  comparatively  recent  introduction 
into  dwelling-houses,  though  it  was  general  in 
churches  and  other  public  buildings  as  early  as 
the  third  or  fourth  century.  In  London,  this 
manufacture  was  first  begun  in  1557 ;  but  that 
the  use  of  window  glass  was  by  no  means  uni- 
versal even  twenty  years  later,  is  evident  firom 
the  fact  that  at  Alnwick  CasUe,  the  residence 
of  the  duke  of  Northumberland,  the  glass  case- 
ments used  at  that  period  to  be  taken  down  in 
the  absence  of  the  family,  to  preserve  them 
from  accident.  {Domeaiie  Architecture  in 
Etigland  from  Richard  II,  to  Henry  VIIL 
part  i.  p.  121.)  In  Scotland,  even  in  the  early 
part  of  the  last  centuiy,  glass  was  seldom  seen 
m  the  windows  of  country  houses ;  and  a  few 
years  previously,  even  in  the  royal  palaces  and 
the  town  houses  of  the  nobility,  the  windows 
of  the  upper  storeys  alone  were  furnished  with 
it.  Since  that  period,  however,  a  great  change 
has  been  effected ;  for  now  even  the  windows  of 
the  meanest  cottage  are,  almost  without  excep- 
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tion,  supplied  with  glass^  which  ought  rather  to 
be  considered  as  a  necessary  of  life,  than  as  the 
most  elegant  and  useful  of  conveniences. 

Componiion  and  Manufacture  of  Glass. — 
Glass  is  essentially  a  compound  of  silica  with 
potash  or  soda ;  other  silicates,  more  especially 
I  those  of  lead  and  lime,  being  occasionally 
added.  Transparency  and  insolubility  in  water 
'  are  among  the  essential  qualities  of  glass ;  but  it 
should  also  resist  the  action  of  other  solvents, 
,  such  as  acids  and  alkalies,  and  for  many  pur- 
,  poses  it  should  not  fuse  or  even  soften  at  a  red 
!  heat.  The  insolubility  of  glass  depends  much 
upon  its  aggregation,  for  if  reduced  to  fine 
;  powder  it  reddens  turmeric  paper  when  moist- 
I  ened,  and  a  portion  of  its  alkidi  is  frequently 
abstracted  by  long  exposure  to  air  and  water ; 
so  also  the  glasses  containing  oxide  of  lead  are 
readily  discoloured  by  sulphuretted  hydrogen, 
when  in  powder  and  diffused  in  water,  although 
they  long  resist  its  action  when  in  their  or- 
dinary state.  The  more  fusible  glasses,  con- 
taining excess  of  alkali,  of  oxide  of  lead,  or  of 
lime,  are  also  apt  to  be  acted  on  by  adds  and 
alkalies,  and  are  unfit  for  the  retention  of  such 
solutions;  and  all  gloss  is  more  or  less  dis- 
integrated by  the  action  of  water  at  very  high 
temperatures. 

As  the  varieties  of  glass  are  mixtures  rather 
than  definite  compounds  of  their  component 
silicates,  they  scarcely  admit  of  being  repre- 
sented by  formulae,  though  in  some  cases  the 
proportion  which  the  oxygen  of  the  bases  bears 
to  that  contained  in  the  silica  may  be  usefully 
stated.  The  Isfge  proportion  of  oxide  of  lead 
in  flint  alass  gives  it  a  high  refractive  power 
and  brilliancy  when  cut,  but  renders  it  soft, 
easily  fusible,  and  liable  to  be  acted  on  by 
many  chemical  agents.  In  opiate  glass  the  pre- 
dominance of  siliciite  of  soda  gives  a  more 
liquid  combination  than  potash,  and  enables  it 
to  be  poured  out  of  the  crucible  in  which  it  is 
melted,  upon  a  cast-iron  table,  and  rolled  into 
sheets,  which,  after  careful  annealing;  are 
ground  to  a  level  surface  with  emery,  and  ulti- 
mately polished  with  oolcothar.  Large  quan- 
tities of  the  waste  and  broken  glass  of  former 
operations  are  frequently  melted  up  (under  the 
name  of  euUet)  with  the  materials  in  the  cru- 
cible. The  remarkably  tenacious  viscidity  of 
glass,  when  in  a  fit  state  for  the  operations  of 
the  gkss-house,  and  the  facility  with  which  it 
is  shaped,  by  blowing,  mouldSng,  and  other 
manipulations,  into  its  infinitely  various  forms^ 
can  only  be  understood  by  personal  inspection. 

The  following  table  will  give  an  approximate 
notion  of  the  relative  proportions  of  the  compo- 
nents of  several  kinds  of  glass  in  common  use : 

FIat«  Crown  Flint  Bottla  Tab*  Optkml 

BOloa       .       .        .    78      68      63      69      7a  43 

Potash     .        .        .      3      23      U       3      18  12 

Soda        .       .       .    18      ....      10       8  .. 

Lime       .       .       .      6      13      ..      20     11  .. 
AlnminA.        ..38131        1 

OxtdeofLead        ...      ..      88      ..      ..  44 

Oxide  of  Iron 7 

100  100  100  100  WO  loo 
A  glass  composed  of  borate  and  silicate  of  lead 


Digitized  by  VjOOQIC 


GLASS 

hu  been  ukcL  b^  Faraday  for  some  optical 
purpoaee,  and  the  borosilicate  of  zinc  has  been 
similarly  applied  by  Maez  and  Clemandot 

All  gUss  requires  to  be  carefully  annealed — 
that  is,  suffered  to  cool  yeiy  slowly — otherwise 
it  becomes  liable  to  fiy  to  pieces  upon  the 
slightest  touch  of  any  substance  hard  enough 
to  Kntch  its  surface.  Small  unannealed  flafiks, 
blown  from  samples  taken  from  the  pot^  for 
the  purpose  of  ascertaining  the  quality  of  the 
glass,  and  known  in  the  glass-house  under  the 
name  of  proofs,  well  show  this.  When  a  finig- 
meDt  of  flint  is  dropped  into  them  they  imme- 
diately crack ;  and  if  melted  bottle  glass  be 
dropped  into  water,  so  as  to  form  what  are 
culled  Suferte  drope^  the  instant  that  their 
thin  end  is  broken  off  they  crumble  into  pow- 
der with  a  kind  of  explosion.  This  probably 
aris<^  from  the  unequal  tension  of  the  layers  of 
glass  in  consequence  of  the  sudden  cooling  of 
the  exterior,  whilst  the  interior  remains  dilated, 
or  eren  red-hot  When  large  masses  of  glass 
are  slowly  cooled,  crystallised  nodules  are 
sometimes  formed,  more  or  less  opaque,  and 
embedded  in  the  transparent  glass.  These  ap- 
pear to  arise  from  the  czystalhsation  of  definite 
olicates. 

When  glass,  embedded  in  sand,  is  heated  up 
to  a  point  a  little  below  that  of  fusion,  and 
allowed  to  cool  slowly,  it  is  couTerted  into 
Rtaumer^M  porcelain:  it  has  become  hard, 
white,  opaque,  and  somewhat  less  fusible — 
changes  which  haTc  been  referred  to  the  forma- 
tion of  certain  definite  crystallisable  silicates, 
more  especially  those  of  lime  and  alumina. 
These  phenomena  of  devitrification  are  best 
shown  with  common  green  bottle  glass. 

A  peculiar  glass  is  used  for  the  manufacture 
of  artificial  gems,  called  etrass  or  TMLste,  con- 
taining a  la^e  quantity  of  oxide  of  lead,  and 
frequently  borate  of  lead.  It  is  easily  fusible, 
highly  refractive,  and  very  soft,  [Gsmb,  Arti- 
nciAL.] 

The  art  of  colouring  glass  depends  upon  its 
power  of  dissolving  certain  metallic  oxides. 
The  principal  metals  thus  employed  are:  1. 
Otild ;  it  imparts  various  shades  of  red  or  pink, 
inclining  to  purple ;  2.  Silver ;  oxide,  chloride, 
or  phosphate  of  silver  give  a  yellow  colour;  3. 
JroH :  The  oxides  of  iron  produce  blue,  green, 
yellow,  or  brown,  dependent  upon  the  state  of 
oxidation  and  quantity.  The  protoxide  gives 
various  shades  of  green;  the  peroxide  of 
brownish  yellow ;  4.  Manganese;  The  protoxide 
leares  the  g^ass  colourless,  but  the  peroxide 
gives  it  various  tints  of  violet^  and,  if  added 
in  excess,  renders  it  black.  This  oxide  was 
formerly  called  glass  soap,  from  its  property  of 
destroying  the  green  tint  communicated  by 
protoxide  of  iron,  derived  from  the  use  of  im- 
pure materials;  this  it  effects  by  converting 
the  protoxide  of  iron  into  peroxide,  which,  in 
small  proportions,  does  not  materially  affect 
the  colour  of  the  glass ;  whilst  the  peroxide  of 
inaoganese,  lomn^  oxygen,  becomes  protoxide, 
and  in  this  state  la  also  not  iigurious.  A  little 
utie  is  soiaftiinM  used  for  the  same  purpose ; 
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5.  Copper:  the  protoxide  gives  a  rich  green, 
'  and  the  dioxide  a  ruby  red.  The  glittering 
i  appearance  of  avanturin  glass  is  due  to  the 
dissemination  of  minute  crystals  of  metallic 
copper,  produced  by  the  fusion  of  a  mixture  of 
iron  ana  copper  scales  in  the  glass ;  6.  Cobalt, 
in  the  state  of  oxide^  gives  beautiful  blues  of 
all  shades — ^in  large  quantity  black ;  7.  Chro- 
mium produces  greens  and  red,  depending  upon 
its  state  of  oxidation ;  8.  Uranium  is  the  source 
of  the  peculiar  opalescent  yellowish-green  glass ; 
9.  Tin^  in  the  state  of  binoxide,  gives  the  varie- 
ties of  opalescent  glass,  terminating  in  opaque 
white  enamel,  in  which  there  is  luso  a  little 
oxide  of  lead.  An  alloy  of  1  part  of  tin  and 
2  of  lead  is  calcined  for  the  production  of  the 
oxides,  and  these  are  mixed  with  powdered 
glass.  When  surfaces  are  to  be  enamelled, 
this  mixture  is  applied  with  a  brush,  and  thon 
fused  by  exposure  to  heat  in  a  muffle.  The 
colours  used  in  enamel  painting  are  derived 
from  the  metals  above  enumerated.  A  species 
of  enamel  is  sometimes  applied  to  iron  sauce- 
pans and  other  vessels;  it  is  a  vitrifiable  mix- 
ture of  powdered  fiint  with  carbonate  of  soda, 
borax,  and  Cornish  clay,  with  a  little  oxide  of 
tin ;  this  is  brushed  over  the  surface,  then  care- 
fully dried,  and  heated  in  a  muffle  to  bright 
redness;  10.  Arsenic:  Arsenious  acid  is  much 
employed  for  giving  an  opal  tint  to  glass.  This 
glass  is  translucent,  of  a  pale  bluish-white 
colour,  with  a  reddish  hue  when  viewed  in 
certain  lights.  On  powdering  this  glass,  and 
applying  uie  usual  tests  fur  arsenic,  the  presence 
of  tiiis  substance  may  be  readily  detected. 
Arsenious  add,  in  small  quantity,  by  peroxi- 
dising  iron,  which  usually  gives  a  green  tint, 
tends  to  render  glass  colourless. 

OUws  CtaU.  The  saline  scum  which  rises 
to  the  surface  of  fiised  glass  in  the  glass  pots ; 
it  is  also  called  sandiver, 

Olasa  PalBtiiiir*  The  art  of  painting  upon 
glass,  with  vitrifiable  colours,  in  contradiEtinction 
to  the  use  of  coloured  glass,  in  which  the  colour 
forms  part  of  the  composition  of  the  glass  itself. 
Bemains  of  painted  glass  have  been  discovered 
in  the  ruins  of  the  Assyrian,  Egyptian,  Greek, 
Etruscan,  and  Roman  cities;  but  the  introduc- 
tion of  painted  glass,  for  windows,  docs  not  seem 
to  have  been  practised  generally  till  the  twelfth 
century  of  the  Christian  era.  From  that  period 
to  the  end  of  the  sixteenth  century,  the  art  ap- 
pears to  have  been  cultivated  with  great  splen- 
dour ;  it  then  began  to  decay,  and  it  is  only 
within  thirty  years  that  it  has  again  recovered 
its  hold  upon  public  attention. 

The  ancient  glass  paintiiig  was  generally 
executed  in  pieces  of  that  material  cut  out  to 
the  shape  of  the  colour  which  the  artist  wished 
to  introduce,  so  that  the  windows  resembled 
tables  of  mosaic  work,  in  which  there  was  no 
attempt  at  shading  or  modification  of  the  tone. 
The  colours  used  to  form  the  ground  of  I  ho 
pictures  are  the  red,  blue,  and  yellow;  the 
two  compound  colours,  the  gr^n  and  violet; 
the  plain  glass,  and  the  slightly  yellow,  which 
being  mixed  with  red  yielded  carnation ;  they 
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were  sometimes  shaded  with  brown,  which  seems 
to  have  been  the  only  vitrifiable  colour  then 
known.  Lutterly,  the  artists  haye  aimed  at 
producing  the  enect  of  oil  painting  upon  glass, 
and  they  have  modified  the  system  of  employ- 
ing the  detached  portions;  they  have  shaded 
the  whole  of  their  compositions,  and  have  thus 
materially  diminished  the  effect  of  them.  The 
old  glass  was  always  set  in  lead,  which  had  a 
material  influence  upon  the  design  adopted  by 
the  artists,  because  the  setting  defined  the  out- 
line and  limited  the  colours  m  a  very  distinct 
manner ;  this  is  not  effected  in  the  large  paint- 
ings now  executed,  in  which  the  artist  is 
obliged  to  trust  to  the  shadows,  and  to  the 
variations  of  tint^  for  the  definition  of  their 
outline;  and  the  modem  glass-painting  lacks 
the  sharpness  and  brilliant  colour  of  uie  old 

Srecisely  on  account  of  this  modification  in 
etaiL  One  great  difficulty,  however,  attends 
every  painting  on  glass^  arising  firom  the  fact 
that  the  light  being  transmitted  through  the 
picture  instead  of  being,  as  in  oil  painting, 
reflected  from  the  surface,  the  artist  is  obliged 
to  resort  to  a  different  set  of  principles  to  pro- 
duce the  effect  It  requires,  in  fitct,  a  distinct 
scries  of  experiments  before  the  method  of 
obtaining  the  desired  lights  and  shades  with 
any  peculiar  colour  can  be  ascertained;  the 
depth  of  tone  and  the  thickness  of  the  glass 
must  also  be  settled  in  this  manner.  We  must 
not,  however,  forget,  whilst  discussing  this 
branch  of  the  subject,  that  the  red  glass  used 
in  the  ancient  windows  is  always  double, 
or  consists  of  white  glass  lined  or  coated  with 
red.  The  mode  of  effecting  this  was  by  dipping 
the  blow-tube  into  white  eitLSS  in  fusion,  and 
subsequently  into  red,  which  was  then  blown 
into  cylinders,  and  flattened. 

There  are  two  systems  of  painting  on  glass 
now  used ;  the  one  consists  of  applying  the 
colours  with  a  water  vehicle,  somewhat  in  the 
same  manner  as  water  colours ;  the  other  consists 
in  applying  them  with  an  essential  oil  vehicle, 
whicli  does  not  evaporate  so  easily,  and  re- 
quires a  higher  temperature  to  fix  the  colours. 
Nearly  all  the  English  works  have  of  late 
years  been  produced  by  the  water-colour 
process,  and  they  seem  to  have  &ded,  at 
least  when  compared  with  the  foreign  works. 
One  of  the  most  successful  specimens  of  mo- 
dern glass  painting  is  the  decoration  of  the 
church  of  St  Vincent  de  Paul,  in  Paris ;  and 
among  the  most  beaut  if\il  specimens  of  ancient 
art  are  the  painted  windows  in  the  cathedral 
church  of  St.  Michel  and  St  Qudule,  at 
Brussels. 

Four  kinds  of  glass  painting  have  been  prac- 
tised in  England  from  the  eleventh  century;  the 
first  was  the  mosaic,  in  which  white  or  stained 
glass  only  was  used,  such  designs  as  were  re- 
quired being  hatched  and  smeared  on  the  pot- 
metal,  in  enamjel  brown;  this  method  is  de- 
scribed by  Theophilus :  the  fiesh  was  of  a  tan 
colour;  tne  ornaments  were  commonly  taken 
from  the  illuminated  MSS.  (See  Theophilus, 
Diuersarum  Artium  St-heduh,  or  the  translation 
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of  Bobert  Hendrie,  An  Essay  upon  various  Arts 
^c,  London  1847.)  In  the  fourteenth  century  a 
great  advance  was  made,  so  that  various  colours 
could  be  got  on  the  same  piece  of  glass,  by  means 
of  a  yellow  stain  from  calcined  silyer  on  white  or 
coloured  metal ;  ruby  was  always  ooat«d.  Bar- 
ing this  century  and  the  following,  the  flesh  is 
generally  white,  and  the  hair  yellow — this  was 
the  mosaic*stain  method.  In  ihe  sixteenth 
century  enamel  painting  was  introduced,  in 
which  ordinary  enamel  c<3ours  were  painted  on 
white  glass;  giving  two  additional  methods, 
the  pure  enamel,  and  the  mosaic  enamel,  i.e. 
when  coloured  pot-metal  was  used  instead  of 
the  white  to  paint  on.  There  are  thus  four 
distinct  methods  of  glass  paintins,  the  mosaic, 
the  mosaic  stain,  the  enamd,  and  the  mosaic 
enamel,  the  last  being  the  ordinary  method 
of  the  present  day,  though  the  Sevres  painters 
still  produce  pure  enamel  paintings.  William 
of  Marseilles  Q475-1637)  has  the  credit  of 
having  been  the  first  distinguished  enamel 
painter  on  glass,  and  he  is  also  said  to  have 
introduced  the  method  of  abrasion,  produc- 
ing a  variety  of  effects  by  partially  rubbing 
off  the  coat  from  coated  glass.  Norman  and 
early  English  windows  are  mosaic ;  in  Gothic 
work  the  mosaic  stain  prevails ;  and  in  Re- 
naissance and  Cinquecento  glass,  the  enamd 
and  mosaic  enamel  are  the  exclusive  methods 
applied.  There  is  a  method  now  in  practice  of 
embossing  or  etching  glass  by  means  of  as- 
phaltum  and  fiuoric  add;  light  and  shade  may 
be  effected  by  this  process,  by  graduating  the 
Uting  in.  (Lasteyrie,  Histoire  de  la  Peinture 
sur  Ferre  ^,  en  France,  Paris  1838;  An 
Inquiry  into  the  Difference  of  Style  in  Ancient 
Glass  Painting,  by  an  Amateur,  Oxford  1847  ; 
Mrs.  Merrifielas  Original  Treatises  j-c.  London 
1849  ;  G^ssert,  Rudimentary  Treatise  on  Paint- 
ing on  GlasSy  ^.  London  1851.) 

Glass,  Soluble.  When  glass  is  ftised  with 
excess  of  potash  or  soda,  compounds  are  ob- 
tained which  are  more  or  less  soluble  in  water, 
and  have  been  applied  to  various  useful  pur- 
poses. When  8  parts  of  dry  carbonate  of  soda, 
and  15  parts  of  white  sand  or  powdered  flint 
are  fused  together,  a  glass  is  obtained  which  is 
soluble  in  about  6  parts  of  boiling  water.  This 
solution  has  been  used  to  arrest  the  decay  of 
some  building  stones,  and  also  for  the  purpose 
of  diminishing  the  combustibility  of  wood, 
canvas,  and  similar  materials,  and  more  es- 
pecially of  theatrical  scenery ;  it  prevents  its 
burning  with  flame,  by  forming  a  glaze  upon 
the  su]?ace. 

Glass  for  Telescopes.  Till  lately,  English 
artists  had  failed  in  producing  large  discs  of 
glass  for  the  formation  of  oQect-glasses  for 
telescopes;  all  the  lai^e  object-glares  in  the 
public  and  private  observatories  being  of  foreign 
manufacture.  Since  the  duty  has  been  taken 
off  glass,  considerable  energy  has  been  shown  in 
England  with  respect  to  tms  branch  of  manu- 
fiicture ;  and  Messrs.  Chance  &  Co.  of  Birming- 
ham have  succeeded  in  manufacturing  a  diso 
of  pure  glass  twenty-nine  inches  in  diameter; 
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whose  tbickness  was  two  and  a  quarter  inches, 
and  weight  200  lbs.  This  diac  was  produced 
at  the  Great  Exhibition  of  1851,  and  was 
Eobjected  to  a  very  severe  examination  for  the 
purpose  of  detecting  defects  arising  from  striae, 
tension  arising  from  imperfect  annealing,  bub- 
bles, &CL  The  only  serious  defect  which  was 
detected  after  a  very  lengthened  examination, 
▼as  the  existence  of  a  group  of  striae  occupying 
a  space  of  about  six  inches  and  a  half  in  length, 
and  two  inches  and  a  half  in  breadth,  beginning 
at  about  one  inch  and  a  half  from  the  edge, 
and  having  its  longer  dimension  directed  towards 
the  centre.  It  was  found  that  if  it  were  ulti- 
mat^lj  thought  necessary  to  sacrifice  the  defec- 
tire  portion,  a  disc  of  absolutely  pure  glass  of 
at  least  twenty-two  inches,  or  probably  even  of 
twentj-ftve  inches  in  diameter,  would  still  be  left. 

CHaMltes.    [Sanbbmanians.] 

OUmber  Salt.  The  name  given  to  sul- 
phate of  soda,  in  honour  of  the  German 
chemist  Glauber,  by  whom  it  was  made  by  the 
a<?tion  of  oil  of  vitriol  on  common  salt;  he 
called  it  sal  vdrabUe.  This  salt  also  exists 
Dative,  when  it  forms  efflorescent  crusts  of  a 
gppyish  or  yellowish  white  colour. 

Olanber'a  Secret  Sal  AmmoBlae. 
Rnlphate  of  ammonia ;  a  salt  first  described 
bj  Glauber. 

Ola«berite.  A  native  double  sulphate  of 
lime  and  soda,  occasionally  associated  with  rock 
salt. 

Olaadiie.  A  crystalline  salifiable  alkaloid, 
ocenning  in  tiie  leaves  of  the  Glaueium  luteum. 

Olanoolite  (Gr.  yXavKos,  oirure,  and  \ieos, 
a  stone).  A  blue-gree'n  mineral  from  near 
Lake  Baikal,  in  Siberia:  it  is  a  silicate  of 
silumina,  lime,  and  potassa. 

Olai&eoma  (Gr.  frt>m  yXmntSs).  A  disease 
of  the  e^e,  supposed  to  arise  from  dimness  of 
the  vitreous  humour,  and  giving  it  a  bluish 
grwn  colour. 

CHaneonlte  (Gr.  ^XaiMc^s).  A  constituent  of 
the  greentand  formation ;  it  is  also  sometimes 
f'Uttd  in  the  cavities  of  certain  trap-rocks. 
V  nder  the  name  of  green-earth  it  is  used  as  a 
pigment  It  is  a  hydrated  silicate  of  iron  and 
alumina  with  a  variable  amount  of  alkalies. 

Uaneoplorlne  (Gr.  y\wfK6s,  and  ictxpSSf 
hittrr).  An  alkaloid  occurring  with  glaucine 
in  the  Glauciwn  luiettm, 

Clancepii  (Gr.  yKamcShriSj  arey-eyed),  A 
genus  of  Passerine  birds  established  by  For- 
eter,  and  including  certain  species  remark- 
able for  the  presence  of  fleshy  wattles  at- 
tached to  the  base  of  the  beak;  whence 
they  are  commonly  termed  wattU'lnrds,  Tern- 
minck  characterises  the  genus  as  follows: 
Bill  moderate,  strong,  and  thick,  with  the 
y>i9Q  enhirged  towards  the  commissure ;  upper 
mandible  convex,  vaulted,  curved  towards  the 
end,  and  without  any  notx^h ;  lower  mandible 
following  the  curvature  of  the  upper,  straight 
below,  hidden  in  part  by  the  sides  of  the  upper 
mandible.  Kostnis  basal,  lateral,  round,  .par- 
tiallj  dosed  by  a  large  membrane,  and  entirely 
hidden  by  curled  feathers  advancing  from  the 
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forehead.  Feet  robust,  the  tand  longer  than 
the  mid-toe ;  toes  nearly  of  the  same  length  ; 
the  base  of  the  inner  toe,  and  nearly  the  w^ole 
of  the  outer  toe,  attached  to  the  middle  toe. 
Wings  short ;  the  first  quill  short,  the  three 
following  graduated,  and  the  fifth  the  longest. 
Tail  long  and  graduated. 

eianooiu  (Gr.  ^AatMc^t).  In  Botany,  soa- 
green ;  a  term  used  in  describing  the  colour  of 
bodies,  to  denote  a  dull  green  passing  into  blue. 
Also  used  in  describing  the  polish  of  bodies,  to 
denote  their  being  covered  with  a  fine  bloom 
of  the  colour  of  a  cabbage  leal  Glauoescent  is 
the  diminutive  of  this. 

Olanoiuk     In  Greek  Mythology.     [Sab- 

PftDON.] 

Glaucus.  In  Zoologv,  the  name  of  a  genus 
of  Nudibranchiate  Molluscs,  remarkable  for 
their  beautiful  azure  tint.  The  species  of 
Glauciu  are  found  in  the  warmer  latitudes 
floating  in  the  open  sea. 

Olase  (another  form  of  the  word  glass). 
The  operation  of  covering  earthenware  or  porce- 
lain with  a  coating  of  vitrified  matter  is  called 
glazing.  It  usuallv  consists  of  oxide  of  lead, 
salt,  or  pulverised  felspar,  according  to  the 
nature  of  the  base ;  the  lead  glaze  being  used 
for  e4irthenware  and  pottery;  the  salt  glaze, 
for  the  commoner  descriptions  of  stoneware; 
and  the  felspar  glaze  for  porcelain  or  china. 
[Glass;  Pottbbt.] 

Gleanlnr  (Fr.  glaner).  The  practice  of 
collecting  com  left  in  a  harvest  field  after  the 
harvest  has  been  carried.  The  Levitical  law 
(Lev.  xix. ;  Beut  xxiv.)  ordained  that  the  com 
so  left  should  be  for  the  poor.  The  right  of 
the  poor  to  glean  is,  however,  not  admitted  in 
the  English  common  law. 

Olebe  (Lat.  gleba,  arabU  soil).  In  Law, 
church  land ;  usually  taken  for  that  which  is 
annexed  to  a  parish  church  of  common  right, 
and  belongs  to  the  parson  or  vicar. 

Oleoboma  (Gr.  y\'fix9>r,  a  sort  of  thpne). 
The  Linnsean  name  for  the  wild  plant  now 
more  usually  called  Nepeta  Glecnoma,  and 
known  under  the  popular  name  of  Ground 
Soy.  It  furnishes  a  favourite  popular  remedy 
for  coughs. 

eiee  (A.-Sax.  glig,  gliw,  nwsie,  sport).  In 
Music,  a  composition  for  voices  in  three  or 
more  parts.  The  subjects  of  the  words  are 
various,  being  gay,  grave,  amatory,  pathetic,  or 
bacchanalian.  It  may  consist  of  only  one 
movement,  but  usually  nas  more. 

A  glee  is  distinguished  from  a  madrigal,  in 
that  die  former  is  sung  with  one  voice  only  to  a 
parti  but  the  latter  with  several,  like  a  chorus. 

Olee-man.  Itinerant  minstrehi  were  so 
called  by  the  Anglo-Saxons;  by  the  Latin 
writers  of  the  middle  ages  they  are  termed 
jocidatores.  The  name  appears  to  have  been 
supplanted  by  the  Norman  minstrel,  shortly 
after  the  Conquest 

Olenold  (Gr.  ^XijrociS^},  socket-like),  A 
term  applied  in  Anatomy  to  certain  articular 
surfaces  of  bones:  thus  the  sur£etce  of  the 
scapula  which  articulates  with  the  head  of  the 
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humeniB  is  called  the  glenoid  cavity  of  the 
scapula  or  blade-bone.  The  same  term  is  also 
applied  to  the  sur&ce  which  recelTes  the  arti- 
cular head  of  the  lower  jaw. 

Olladine  (Gr.  yxia,  glue).  A  chemical 
term  applied  to  one  of  the  constituents  of  the 
gluten  of  wheat. 

OUres  (Lat  pL  of  glis,  a  dormouse). 
The  Linnsean  name  of  the  order  of  Mammalia 
distin^ished  by  two  long  chisel-shaped  incisors 
in  each  jaw.    [Kodbntia.] 

Globe  (Lat.  globus).  A  round  body,  or 
sphere;  a  term  commonly  applied  to  the  earth. 
The  term  artificial  globe  is  more  particularly 
used  to  denote  a  globe  of  metal,  plaster,  paper, 
&c.,  on  the  surface  of  which  a  map  of  the  earth 
or  of  the  celestial  constellations  is  delineated, 
with  the  principal  circles  of  the  sphere.  In  the 
former  esse  it  is  called  the  terrestrial^  in  the 
latter  the  celestial  globe.  Artificial  globes  are 
used  for  the  purpose  of  conyeying  to  children 
the  first  ideas  of  the  figure  and  rotation  of 
the  earth,  of  latitude  and  longitude,  and  the 
situation  of  places  with  respect  to  each  other, 
and  to  the  sun  at  the  different  seasons  of  the 
year.  It  is  usual  to  employ  them  also  for  the 
purpose  of  solying  mechanically  a  few  elementary 
problems  of  astronomy,  relatiye  to  the  difference 
of  the  hour  of  the  day  at  different  places, 
the  times  of  the  rising  and  setting  of  the  sun, 
the  limits  of  the  yisibility  of  eclipses,  &c. 

CUolralar  Cluurt.  A  delineation,  on  a  plane, 
aooordmg  to  the  method  of  globular  projection^ 
of  any  part  of  the  earth's  surface.  The  method 
was  proposed  by  Lahire.    [Map  ;  Projbctiow.] 

eiobular  Sailing.    [Gbillt  Cibclb  Saxl- 

DTO.] 

GlobnlarlaoeflB  (Globularia,  one  of  the 

genera).  A  small  natural  group  of  shrubby  or 
erbaceous  perigynous  Exogens,  inhabiting  the 
hot  and  temperate  parts  of  Europe,  combined 
by  Lindley  with  the  Selaginaceaf  an  order  of 
the  Echial  alliance.  Their  sensible  properties 
aro  bitter  tonic  and  purgatiye. 

Globollne.  A  term  giyen  by  Eieser  to  the 
green  globules  lying  amongst  the  cells  of  cellular 
tissue.  This  word  has  been  applied  by  Turpin, 
a  Eronch  phytotomist,  to  all  minute  yesicular 
granules  of  a  yegetable  nature,  which  he  con- 
siders the  organic  elements  of  yegetation.  It 
is  either  cellular  or  yesicular  tissue  in  a  young 
state  and  disintegrated,  or  granules  of  staroh, 
or  particles  of  colouring  matter  collected  into 
microscopical  balls.  The  term  globtdine  has 
also  been  applied  to  a  modification  of  albumen 
found  in  the  humours  of  the  eye,  and  by  some 
physiologists  to  the  colourless  part  of  blood 
corpuscles. 

Oloohls  (Or.  y\t»x^,  a  prqjectina  point). 
A  form  of  hair  occurring  in  plants,  forked  at 
the  apex :  a  barb. 

Qtlory  (Lat  gloria).  In  Painting  and  Sculp- 
ture, a  nimbus  or  circle,  either  plain  or  radiated, 
surrounding  the  heads  of  saints,  &:c.  It  was 
used  by  the  Greeks  and  Bomans  for  the  heads 
or  statues  of  divinitieB  or  deceased  emperors. 

[AuSEOIiA.] 
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(Gr.  7\Ara"a,  ton^).  In  the  Rhe- 
toric of  AnstotXf^,  this  word  is  used  in  the  sense 
of  a  forei^,  obsolete,  or  otherwise  strange  idiom ; 
which,  mien  judiciously  employed,  he  reckons 
among  the  ornaments  of  style.  From  the  sense 
of  'something  requiring  interpretation'  the  word 
came  to  mean  the  interpretation  itself ;  strictly, 
of  a  single  word  or  phrase.  In  the  twelfth 
century,  the  comments  or  annotations  of  learned 
I  jurists  on  passages  in  the  text  of  the  Koman 
I  law  were  denominated  glosses;  when  these 
I  extended  to  a  running  commentary,  they  were 
termed  an  apparatus.  The  glosses  were  col- 
lected by  Accursius  in  the  tUrt«enth  century, 
I  and  from  that  period  they  formed  for  a  long 
time  a  body  of  authority  reckoned  equal  or  even 
■  superior  to  the  text  itself. 

Glossary  (Lat.  glossarium).  A  dictionary 
I  of  difficult  words  and  phrases  in  any  language 
or  writer;  sometimes  used  for  a  dictionary  of 
I  words  in  general  Of  all  the  works  published 
under  the  title  of  glossary,  the  most  celebrated 
is  the  Glossarium  Media  et  l^fiTna  Latinitatis 
of  Bucange.  The  best  edition  of  this  great 
work  is  that  by  Carpentier,  in  6  yols.  folio, 
1733—1736.  Carpentier's  Supplement,  in  4 
vols,  folio,  1766,  is  an  indispensable  addition. 

GloMopetree  (Gr.  yK^trira,  tongue,  and 
virpa,  rock).    The  fossil  teeth  of  certain  fishes. 

Glottallte  r&om  Glotta,  the  riyer  Clyde). 
A  white  mineral  from  the  yicinity  of  Glasgow. 
It  is  a  hydrated  silicate  of  lime  and  magnesia. 

Glottis  (Gt.  yXjurris).  The  superior  open- 
ing of  the  larynx  or  windpipe. 

Gloves  (A.-Sax.  glof).  Well-known  articles 
of  dress  used  for  covering  the  hands.  The 
practice  of  coyering  the  hands  with  gloves 
has  been  almost  universal  from  time  imme- 
morial. In  the  middle  ages,  gloves  constituted 
a  costly  article  of  dress,  being  often  highly  de- 
corated with  embroidery  and  precious  stones. 
In  the  age  of  chivalry  it  was  usual  for  the 
soldier  who  had  gained  the  fiakvour  of  a  lady 
to  wear  her  glove  in  his  helmet;  and,  as  is 
well  known,  the  throwing  of  a  glove  upon  the 
ground  was  the  most  usued  mode  of  challenging 
to  duel  This  latter  practice  prevailed  as  early 
as  the  year  1245. 

Glow-worm.    [Lahftbis.] 

Gloziiiia  (after  Dr.  Gloxin,  a  botanist  of 
Colmar).  Among  the  more  popular  of  hot- 
house flowers  are  me  many  forms  of  this  genus  of 
Gesneraccm,  well  known  to  gardeners  by  their 
foxglove-shaped  flowers  of  varied  colours  each 
standing  on  a  separate  stalk — ^in  some  forms 
with  the  opening  of  the  tube- directed  down- 
wards ;  in  others  (which  have  originated  in  a 
freak  of  nature)  standing  erect.  These  plants 
are  among  those  which  generate  buds  from 
fragments  of  their  leavesi  under  the  hands  of 
the  cultivator. 

GlndoAold.  Kalisaccharic  acid,  A  body 
formed  by  the  spontaneous  decomposition  of 
combinations  of  grape  sugar  witli  alkalies. 

Glaolnnm  (Gr.  yXvK^s,  team  the  sweet 
taste  of  its  salts).  The  metallic  base  of  the 
earth  glucina,    discovarad   by  Vauquelin    in 
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17d8^  and  hitherto  onlj  fbund  in  a  few  rare 
niiMTi^  The  metal,  which  is  of  a  dark  grey 
euiooi;  was  fizst  obtained  in  1828  by  WoUer  ; 
he  procared  it  by  acting  npon  the  chloride  of 
linciotim  by  potasaom.  The  equivalent  of 
gloonam  is  7,  glucina  being  zepresented  as  a 
eesqaioxide  »  (x,0,. 
Qteeose.  [Obais  Suoab.] 
•teeoaida*  (Or.  yAvK^).  rTatoTal  oombina- 
tkns  of  giape  sugar  with  other  neutral  oiganio 
bodicA, 

Qimm  (Gt.  k6Mm,  Lat  i^nten).  Glne  is  pre- 
ptftd  from  the  dippings  of  hides,  hoofs,  &c. 
These  are  first  washed  in  lime  water,  and  aftcr^ 
vuds  boiled  and  skimmed ;  the  solution  is  then 
itnised  thzoa^  baskets,  and  gently  evaporated 
to  a  doe  consistency ;  then  cooled  in  wooden 
Boolds,  cut  into  slices,  and  dried  upon  nets. 
Good  g^ue  is  semitransparent>  deep  brown,  and 
frpe  from  spots  and  clouds.  When  used,  it 
•boold  be  broken  in  pieces,  and  steeped  for 
tveoty-foor  hours  in  cold  water,  which  causes 
it  to  soften  and  swell;  the  soaked  pieces  are  then 
meked  orer  a  gentle  fire,  or,  what  is  better,  in 
avater  bath,  and  in  that  state  applied  to  the 
vood  by  a  stiff  brush.  Glue  will  not  harden 
in  a  freesing  tempoatoie,  the  stiffening  de- 
pending upon  the  eraporation  of  its  super- 
fiuoos  water.  The  chemical  properties  of  glue 
an  those  of  an  impure  gelatine, 

Wmmm  (I^t  gluma^  the  ku$k  of  com).  In 
Botany,  the  exterior  series  of  the  scales  which 
eoDstitote  the  flowers  of  grasses.  The  inner 
•met,  commonly  called  volts  or  fole^t  are 
■oaictimes  called  Olumdia,  and  the  term 
GUantbdm  is  applied  to  the  hypogynous  scale 
foimd  in  the  flowers  of  this  tribe  of  plants. 

ttlBt.  In  Political  Economy,  such  a  pro- 
doctioD  of  any  commodity  as  is  temporarily  in 
cxeesB  of  the  demand. 

It  is  the  olgeet  of  every  producer  to  antici- 
paU  the  demand  for  his  product ;  and,  as  a  role, 
ffBppty  and  demand  coincide.  But  there  may 
be,  ind  constantly  are,  enors  in  calculation 
indadag  an  over-production  of  some  manu- 
fiictofed  or  accumulated  commodity;  or  the 
seasons  may  be  so  favourable  as  to  induce  a 
laige  depredation  in  the  value  of  existing 
stocks,  and  even  to  lower  the  prices  of  articles 
bdov  the  ordinary  cost  of  producing  them. 
Soeh  oocasional  drcnmstanees  are  more  likely 
to  sziss  when  any  hindrance  is  put  upon  the 
Dstatal  tendencies  of  the  market,  or  when  the 
■Btiei{)atiffns  of  the  producer  are  made  difficult 
by  legbbtive  acts,  such  as  protsctive  measures, 
prafaibidoDs  and  taxes  on  exportation,  bounties 
sadtbefike. 

Orer-produetion  cannot  be  general,  but  only 
■pedal  If  evciy one  produced  more,  eveiybody 
voold  purchase  more,  and  matters  would  by 
this  very  £Mt  be  righted.  Indeed,  the  tendency 
of  Bedianieal  and  agricultural  improvement  is 
to  indoee  greater  genial  productnreness,  and 
thenvpon  to  bring  commodities  more  and  more 
vithii  the  reach  of  oonsumers.  The  dread, 
tbnefop,  of  what  has  been  called  a  general 
fiti  if  wholly  irratioDal,  Uiou^  it  has  often 
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induced  hasty  legislative  actiim,  and  serious 
loss  to  those  whom  the  administration  has 
attempted  to  assist  Nor  can  a  special  glut 
last  long.  Persons  will  not  long  produce  at  a 
loss.  The  capital  which  had  previously  been 
diverted  into  unprofitable  channels  is  directed 
to  other  employments,  and  comparative  scarcity 
restores  prices.  There  is  obviously  a  tendency 
towards  equal  profits  in  all  occupations;  and 
if  action  be  free,  no  calling  can  appropriate 
exceptional  advantages.  A  fallacy  in  terms 
similar  to  that  of  general  gluts,  is  contained 
in  the  hypothesis  of  a  general  rise  or  &11  in 
values,     [VALUis.] 

Olnteal  (Gr.  yXovT6s,  the  buttocks).  Of  or 
belonging  to  the  buttocks:  as  gluteal muM^, 
arteries f  &o, 

Cllateii  (Lat).  Gfhe  visdd  elastic  substance 
which  remains  when  wheat  fiour  is  wrapped  in 
a  coarse  doth,  and  washed  under  a  stream  of 
water,  so  as  to  carry  off  the  starch  and  soluble 
matters.  Gluten  exists  in  many  grains,  and 
occasionally  in  other  parts  of  vegetables ;  but 
it  is  a  characteristic  ingredient  in  wheat, 
giving  wheat  flour  its  peculiar  toughness  and 
tenacity,  which  particularly  fits  it  for  the 
manufacture  of  bread,  and  for  visdd  pastes, 
such  as  macaroni  and  vermicelli.  There  is 
generally  more  gluten  in  the  wheat  of  warm 
climates  than  of  cold ;  hence  the  excellence  of 
wheat  grown  in  the  south  of  Europe  for  the 
roanufikctures  just  mentioned.  Gluten  contains 
nitrogen,  and  has  consequently  been  called  the 
vegeto-animal  prindple:  it  yields  ammonia 
when  subjected  to  destructive  distillation,  and 
the  vegetables  which  contain  it  give  out  a 
peculiarly  disagreeable  odour  during  their  pu- 
trefaction. Smphur  is  also  one  of  Sie  ultimate 
components  of  ^uten.  Baw  gluten  appears 
to  contain  several  azotised  prindples,  such  as 
vegetable  fibrine,  caseins,  &c,  but  all  closely 
allied  in  ultimate  composition,  which  may  be 
represented  by — 

Carbon  .  «  •  .55 
Hydrogen  ....  7 
Oxygen  (and  Sulphur)  .  22 
Nitrogen    ....    16 

100 
Otat«ii0  (Gr.  TAovr^,  ike  buttocks).  The 
lar^  and  thick  musde  upon  which  we  sit,  and 
which  serves  to  extend  the  thigh  by  pulling 
it  directly  backwards.  It  also  assists  in  its 
rotatory  motion. 

eintton  (from  the  same  root  with  Lat 
glutio,  /  swaUow,  and  gula,  the  throat.  Sense, 
gala).  The  name  of  a  carnivorous  plantigrade 
quadmped  (GrtUo  arciicus);  also  applied  by 
some  micrographeis  to  a  diaphanous  spedes  of 
Nats, 

Olyoerto  (Gr.  yXmtph,  sweet),  A  genus 
of  Grasses  found  in  wet  situations,  represented 
in  our  own  Flora  by  G,fimtans  and  one  or 
two  other  spedes.  Ct,  fluitans  is  called  Manna 
Gbass,  and  its  seeds  are  collected  in  some 
countries,  and  prepared  for  sale  under  the  name 
of  Manna  Croup. 
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Olyeerio  Aeld  (Gr.  y\vK6s).  A  non- 
oystiJllne  acid,  produced  by  the  action  of 
iiitiic  acid  on  glycerine. 

Glycerine  (Gr.  yKvic€p6s).  A  sweet  sub- 
stance eTolved  in  the  process  of  saponification. 
It  was  originally  observed  in  the  formation  of 
common  plaster  by  boiling  oil  with  oxide  of 
lead  and  wat«r.  It  has  now  become  an  article 
of  commercial  manufacture,  and  is  used  in 
certain  pharmaceutical  preparations :  it  is  prin- 
cipally supplied  by  the  wholesale  manufacturers 
of  stearine  candles,  who  obtain  it  in  large 
quantities  as  a  product  of  the  decomposition  of 
fatty  matters.    It  is  represented  by  CeHBOe. 

CUyoeryL  The  radical  of  glycerine  »  CeH^. 

Olyolne  (Gr.  ^XtNic^f,  stoeet).  A  genus  of 
Leffuminoaa  to  which  was  formerly  referred  a 
very  handsome  woody  creeper,  much  used  for 
training  on  walls  and  houses,  which  it  deco- 
rates in  spring  with  its  pendent  racemes  of 
lilac  pea-shaped  blossoms.  This  species,  G, 
frtUescenSf  is  now  called  Wistaria  frutesoena, 

Glycoooll  (Gt.  yXvK^s,  and  k6k\9,  olue), 
Glycocin.  A  sweet  crystalline  body  proauced 
by  the  action  of  alkalies  on  gelatine. 

Glyeol.  A  sweetish  viscid  liquid  soluble  in 
water  and  alcohol.  Its  composition  is  C^fi^j 
so  that  it  differs  from  alcohol  in  containing 
two  more  atoms  of  oxygen. 

OlycoUo  Aeld.  A  crystalline  body  de- 
rived from  glycol  by  direct  oxidation. 

Olycyrrblxa  (Chr.  yKwc^f^tCa,  having  a 
9weet  root).  The  Liquorice  of  the  shops  is  the 
produce  of  a  plant  of  this  genus  KALegutMnoam^ 
called  G,  glabra.  It  is  a  strong-growing  plant, 
with  thick  deeply-penetrating  roots,  from  which 
the  demulcent  extract  is  obtained  by  slicing 
the  rooty  boiling  it  in  water,  and  straining  and 
evaporating  the  liquor.  The  prepared  extract 
is  popularly  called  Spanish  Liquorice,  from  its 
being  largely  imported  from  Spain.  In  Italy 
it  is  prepared  from  an  allied  plants  G.  eehinata, 

Olyoyrrlilatii.  The  peculiar  saccharine 
matter  of  the  rpot  of  Glycyrrhita  glalfra,  or 
common  liquorice. 

Glypb  (Gr.  yXv^tts,  a  notch).  In  Architec- 
ture, a  vertically  sunken  channel.  From  their 
number  in  the  Doric  order,  they  are  called 
triglyphs. 

Glypbograpliy  (Gr.  ^X^^w,  I  engrave,  and 
ypd^,  I  draw),  A  method  of  engraving,  by 
which  drawings  are  made  through  a  thin 
whitened  wax  ground  laid  on  a  blackened 
copper  plate,  the  thickness  of  the  wax  ground 
forming  the  depth  of  the  engraving. 

Glyptie  (Gr.  yKiiptci),  In  Sculpture,  a  term 
denoting  the  art  of  carving  in  stone  or  any 
other  hard  substance. 

Olyptodon  (Gr.  yKinn'6sf  carved,  and  iBo^s, 
a  tooth).  The  name  of  an  extinct  gigantic 
quadruped  belonging  to  the  family  of  Arma- 
dilloes  (Daagpodida),  and  covered,  like  them, 
with  a  tesselated  osseous  annour.  It  is  distin- 
guished from  the  existing  armadilloes  not  only 
by  its  size,  which  equals  that  of  the  rhinoceros, 
but  by  its  teeth,  which  are  longitudinally  fluted, 
whence  its  generic  name. 
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GlsrptoUieca  (Gr.  ^Xvirr^f,  and  Offni,  a 
store).  A  building  or  room  for  the  preservation 
of  works  of  scTjlpture;  a  word  adopted  by  the 
Germans,  as  in  the  instance  of  the  celebrated 
Glyptothek  at  Munich,  constructed  for  the  Into 
king  of  Bavaria,  Ludwig  I.,  by  Leo  von  Klenze, 
in  1816-30.  It  is  profusely  decorated  with 
frescoes  by  Peter  von  Cornelius. 

Gmellnlte.  A  hydrated  silicate  of  alu- 
mina, potash,  and  peroxide  of  iron ;  named 
after  Gmelin,  the  mineralogist  It  has  also 
been  called  Hydrolite,  from  the  quantity  of 
water  which  it  includes. 

GnaplialliiTn  (Gr.  yvapdXiw).  The  plants 
of  this  genus  of  Composite  are  amongst  those 
called  Everlastings.  It  formerly  included  most 
of  those  met  with  in  gardens ;  but  they  are 
now  distributed  in  several  other  genera,  of 
which  the  principal  are  Hdichrysum  and  Jn- 
tennaria, 

Ctawt.    [CuLSZ.] 

OBatbldia  (Gr.  yydBos,  a  jaw),  A  tech- 
nical term  in  Ornithology  for  the  lateral  parts 
or  rami  of  the  mandible  or  lower  jaw,  which 
are  joined  to  the  cranium  behind,  and  meet  in 
front  at  a  greater  or  less  angle. 

Onattiotlieoa  (Gr.  ywdiBos,  and  fHixri,  a 
sheath).  In  Ornithology,  the  homy  or  cuta- 
neous integument  of  the  beak. 

Gnawers.    In  Zoolo^.    [Rodsmtia.] 

OiielMi  (Ger.).  Gneiss  is  generally  de- 
scribed as  stratified  granite  It  is,  in  fiu«t,  com- 
posed of  the  same  materials  as  granite^  namely, 
quartz,  felspar,  and  mica ;  but  instead  of  the 
mass  being  a  multitude  of  crystals  embedded  in 
a  base,  the  whole  being  compact  and  possessed 
of  neither  cleavage  nor  foliation,  it  is,  on  the 
contraiy,  airang^  in  parallel  plates^  idlest 
like  strata.  Gneiss  varies  exceedingly  in  its 
mechanical  state,  and  admits  of  great  modifi- 
cations, consistent  with  its  metamorphic  origin. 

Gneiss,  when  the  mica  is  abundant  and  the 
felspar  rare,  often  passes  into  mica  schist  or 
mica  slate,  which  consist  theoretically  of  mica 
and  quartz  alone.  The  difierence  between  true 
gneiss  and  the  two  rocks  thus  named  is  neither 
very  considerable  nor  very  dear.  One  passes 
into  the  other.  The  whole  group  of  schistose 
rocks  must  be  regarded  as,  to  some  extent^  re- 
kted ;  and  the  following  illustrataons  are  suffi- 
cient to  make  this  clear. 

Gneiss  and  mica-slate  oftien  fonn  mountain 
masses  in  association  with  each  other  and  with 
the  varieties  of  granite.  The  former  is  seen 
sineularly  contorted  upon  the  coast  of  Lewes ; 
and  mica-slate  rock  is  associated  with  the  ser- 
pentine of  Cornwall,  and  is  seen  in  great  per- 
fection among  the  Scotch  granitic  scenery,  more 
especially  in  the  vicinity  of  Dunkeld,  and  in 
extraordinary  magnificence  in  the  lofty  moun- 
tain of  Benmore.  Ben  Lawers,  on  the  north 
of  Loch  Tay,  and  many  of  the  neighbouring 
mountains,  furnish  highly  instructive  specimens 
of  granite  passing  into  gneiss,  mica-slate,  and 
chlorite-slate.  About  three  miles  south  of 
Dunkeld,  stratified  rocks  may  be  seen  incumbent 
upon  chlorite-slate,  gradufuly  passing  into  a 
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fine  grey  roofing  slate,  and  this  recumbent 
upon  miea^late.  The  peculiar  and  differing 
dip  of  the  leepective  strata,  the  singukr  man- 
ner in  whidi  they  are  pierced  and  traversed 
by  Teins  of  felspar  and  quarts,  and  their  asso- 
ciation with  micaceous  iron,  are  circumstances 
highly  interesting  in  respect  to  the  origin  of 
Iqfpogene  rocks ;  and  the  beauty  and  msj^ifi- 
eence  of  the  district  in  regard  to  scenery  is  not 
less  than  its  dxTersified  geological  peculiarities. 
OnetaoecD  (Gnetum,  one  of  the  genera). 
One  of  the  few  orders  of  Gynmogenous  plants 
commonly  called  Joint  Firs ;  Ephedra,  one  of  the 
genem,  consisting  of  jointed  plants,  with  the 
aspect  of  Eqtusetum,  but  of  a  woody  character. 
The  Older  has  been  known  generally  by  its 
stems  being  jointed  at  every  node ;  but  latterly 
the  enrioas  Welwittchia  mtrabUu  has  been  asso- 
ciated with  it,  and  in  this  there  is  only  a  short 
thidL  table-like  trunk  or  stem,  with  a  fungoid 
upper  surface,  and  a  pair  of  long  simple  leaves, 
produced  at  the  time  of  germination,  and  re- 
maining alone  through  the  life  of  the  plant. 
There  is  a  branched  i^oreecenoe  bearing  cones, 
arising  from  the  truncated  upper  part  of  the 
stem,  which  rises  but  a  foot  or  two  above 
groniid,  its  two  only  leaves  resting  on  the 
sorraoe. 

Onome.  A  name  given  by  the  fanciful 
writers  of  the  Cabalistic  school  to  that  class  of 
elemental  spirits  which  were  said  to  inhabit  the 
earth.  Their  name  is  more  properly  Gnomons, 
ftom  the  Greek  yp^ftwv,  knowing,  eunning, 

Ctaumilo  Voets  (Ghr.  ypwtuK6s,  dealing  in 
maswu),  Greek  poets,  whose  remains  chiefly 
consist  of  short  sententious  precepts  and  re- 
fiectionS)  are  so  termed  in  classical  bibliography. 
The  principal  wnters  of  this  description,  of 
whom  a  few  fragments  are  extant,  are  Theognis 
and  Solon,  who  Uved  in  the  sixth  century  before 
the  Christian  era.  With  them  Tyrtsens  and 
Simonides  are  joined  by  Branch  in  his  edition 
(Poeta  Gnomad  Grteci,  Argent,  1784),  although 
these  writers  have  Uttle  of  a  gnomic  character. 
The  metre  of  these  poets  is  elegiac 

Ottomon  (Gr.  ywAijmv).    In  Dialling,  the 
style  vhose  shadow  marks  the  hour ;  generally 
it  denotes  a  rod  or  pillar  £rom  whose -shadow 
the  altitude  or  position  of  the  sun  may  be  de- 
termined.    Gncmions  were  probably  the  first 
astrooomieal  instroments ;  and  they  appear  to 
hare  been  much  in  use  among  the  E^ptians, 
the  Chinese,  and  even  the  Peruvians.    (Goguet, 
Origine  de$  Loix)    It  is  evident  that  obser- 
vations of  this  kind  cannot  give  the  sun's 
altitude  with  much  exactness.    The  shadow 
is  nerer  so  well  defined  that  its  limits  can 
be  Ascertained  with   astronomical  precision; 
beddes,  the  observation  requires  to  be  corrected 
for  parallax,  refraction,  and  the  sun's  scmi- 
dianeter elements  which  can  only  be  deter- 
mined by  means  of   instruments  of  a  very 
superior  description  to  the  gnomon,  and  which, 
consequently,  render  the  latter  uaelees.     The 
astronomer  Ulug-Beg,  about  the  year  1437, 
erected  a  gnomon  at  Samarcand,  the  height  of 
which  was  I6d  Paris  feet. 
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In  Geometry,  a  gnomon  signifies  the  part  of 
a  parallelogram  which  remains  when  one  of  the 
parallelograms  about  its  diagonal  is  removed-; 
or  the  portion  of  the  parallelogram  composed  of 
the  two  complements  and  one  of  the  parallelo- 
grams about  the  diagonal.  The  term  is  seldom 
used,  except  in  Euclid's  Fitments. 

Onomonle  Projeotton.    [Pbojbction.] 
The  art  of  constructing  dials. 


[Dial.] 
Onoattoism 

Jmowlcdge).  A 
which  prevail 


(Gr.  yiwirruc6s,  fi?om  yifwris, 
lilosophical  system  of  religion 
in  the  East  during  the  four 
first  centr.ries  of  our  era,  and  exercised  great 
influence  upon  Christian  theology,  giving  birth 
to  numerous  heresies,  and  insinuating  itself 
even  into  the  writings  of  the  most  orthodox 
fathers.  In  its  leading  principles  this  sys- 
tem seems  to  point  to  the  Oriental  philo- 
sophy as  its  genuine  parent ;  but  it  is  objected 
to  this  solution  that  the  fathers  refer  it,  together 
with  the  errors  similarly  introduced  by  Plato- 
nism,  to  a  Greek  origin,  and  appeal  to  the  cos- 
mogonies of  He&iod  and  others  as  the  real  ex- 
emplars from  which  it  is  imitated.  It  is  to  be 
remarked,  however,  that  the  fathers  were  uni- 
versally ignorant  of  the  Oriental  philosophy ; 
from  which  we  may  conclude  that  their  opmion 
upon  such  a  point  is  not  necessarily  decisive. 
A  modem  solution  conceives  Alexandria  to 
have  been  the  central  point  to  which  the  specu- 
lations of  the  Greeks  and  the  Orientals  con- 
verged, and  from  which  they  firequently  re- 
issued, after  having  undergone  the  process  of 
fusion  into  a  common  mass.  But  although  it  is 
certain  that  Alexandria  was,  during  the  time  we 
have  spoken  of^  a  celebrated  resort  of  Gnostic 
opinions,  both  within  and  without  the  church, 
the  close  agreement  of  the  leading  principles 
of  Gnosticism  with  those  of  the  Zoroastrian 
philosophy  seems  to  point  to  a  common  tra- 
dition, at  once  very  ancient  and  very  widely 
spread. 

The  grand  principle  of  this  philosophy  seems 
to  have  been  an  attempt  to  reconcile  the  diffi- 
culties attending  upon  the  existence  of  evil  in 
the  world.  Evil,  it  was  supposed,  being  the 
contrary  of  good,  must  be  contrary  to,  and 
therefore  the  opponent  of^  Ck>d :  if  the  opponent 
of  God,  then  indej^endent  of  Him  and  coeternaL 
Prom  the  many  imperfections  which  are  in- 
volved in  all  outward  and  sensible  objects,  it 
was  held  that  matter  must  contain  in  itself  the 
principle  of  all  eviL  The  human  soul,  on  the 
contrary,  which  aspires  after  and  tends  to  a 
hitther  and  more  perfect  derelopement,  was 
held  to  be  the  gift  of  the  Supreme  Deity,  im- 
parted to  man  for  the  sake  of  fighting  against 
the  material  principle,  and  with  the  proFpect  of 
finally  subduing  it.  Prom  the  Supreme  God  on 
the  one  hand,  and  matter  on  the  other,  suc- 
ceeding philosophers  produced  various  fanciful 
genealogies  of  superior  intelligences,  under  the 
name  of  JEons — a  Greek  word  signifying  pro- 
perly periods ;  thus  representing  these  divinities 
themselves  by  a  name  expressive  of  the  time 
and  order  of  their  generation.   The  Demiurgns, 
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who  formed  the  world  out  of  matter,  ap^eara  to 
haye  been  an  .£on  derived  from  the  evil  prin- 
ciple. He  was  alao  the  God  of  the  Old  Testa- 
ment, who  waa  eonaidered  by  the  Ghiostics  to 
be  an  object  of  aversion  to  the  One  Supreme 
God,  to  counteract  whose  machinationa  the 
JEon  Christ  was  sent  into  the  world.  This  is 
the  earlier  and  simpler  system,  which  is  attri- 
buted to  Simon  Magus:  the  number  of  the 
^ons  was  fancifully  multiplied  in  later  times, 
and  an  extravagant  theoiy^  of  morals  founded 
upon  the  system.  The  object  of  these  princi- 
pally was,  as  may  be  supposed,  to  depreciate 
the  honour  due  to  the  body,  as  being  a  port  of 
matter,  and  to  elevate  the  thinking  faculty,  or 
at  least  to  remove  it  from  all  consideration  of 
worldly  things.  The  Gnostics  imagined  that 
by  assiduous  practice  of  certain  mental  and 
bodily  austerities  they  could  obtain  an  intuition 
of  the  divine  nature,  and  dwell  in  communion 
with  it;  and  this  part  of  their  system  is  adopted 
to  a  considerable  extent  by  Clemens  Alexan- 
drinus,  whose  opinions,  aa  expressed  in  his 
F<BdagoguSf  are  very  similar  to  those  of  a  Pietiat 
of  more  modem  times. 

The  Gnostics  split  in  process  of  time  into 
various  sects,  distrnguished  rather  by  their  dif- 
ferent cosmogonies  than  by  any  variation  in 
principle.  Of  these  the  principal  were  founded 
by  Carpocrates,  BasiUdes,  Tatian,  and  Valen- 
tinus.  The  system  did  not  survive  the  fourth 
centuiy,  although  its  spirit  continued  for  some 
time  longer  to  colour  the  Christianity  of  the 
East  The  Christians  seem  sometimes  to  have 
adopted  the  general  designation  of  Gnostics. 
(BMiUyoLsBam^Um Lectures  \  Neander;  Gieseler, 
Text-book  of  Eccl.  HisL;  Riddle's  Christian 
Antiquities  \  £.  Bunsen,  Hidden  Wisdom  of 
Christ;  King's  Gnostics  and  their  Remains.) 

QfKOm  The  Antiiope  Onu  of  Linnaeus,  a 
large  bovine  antelope,  which  is  found  in  herds 
in  the  arid  deserts  near  the  Cape  of  Qood.  Hope. 
Three  species'  are  known. 

Ooat  (Old  Norse,  geit).  The  English  name 
for  the  well-known  ruminant  of  the  genus 
Oapra.  The  goat  is  characterised  by  its  long 
horns,  which  are  rounded  posteriorly,  angular 
on  the  anterior  ed^ ;  transversely  rugose,  rising 
at  first  perpendicularly,  afterwards  bending 
outwards  ana  a  little  backwards.  It  is  clothed 
by  long  hair,  which,  in  the  Cashmere  breed,  is 
soft  and  fine,  and  fonns  the  staple  of  the  cele- 
brated shawls  of  that  name.  Beneath  the  long 
hair  is  a  soft  wool.  The  female  produces  two 
kids  at  a  birth,  which  derive  their  nourishment 
from  two  teats  supported  on  a  large  pendent 
udder.  The  period  of  gestation  is  five  months. 
The  milk  of  the  goat  is  regarded  as  more  easily 
digestible  than  Uiat  of  the  cow,  and  therefore 
better  adapted  for  the  weak  and  consumptive. 
The  flesh  of  both  the  goat  and  kid  is  much 
esteemed  in  many  countries,  though  it  has  a 
peculiar  flavour,  arising,  it  is  said,  f^m  the 
shrubs  and  heaths  on  which  they  browse.  In 
Portugal  and  other  countries,  the  goat  is  used 
as  a  beast  of  draught 

The  CaprimvJgtis  europaus 
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of  linnseuB,  a  small  passerine  bird,  mors  cor- 
rectly termed  the  Nigh^'ar.    [CAFUMUixiua.] 

OobblBiT*  In  Mining,  the  refuse  thrown 
back  into  the  excavations  remaining  after  the 
removal  of  the  coaL 

liobAltB  Tapefltiir.  A  species  of  tapestxy, 
so  called  after  CKles  Gobelin,  a  well-known 
French  dyer  in  the  leign  of  Francis  I.  His 
house  in  the  suburb  of  St  Marcel  in  Paris  is 
still  called  the  Gobelins.  A  manufactory  for 
tapestry  was  established  in  this  quarter  by 
Colbert  in  1666. 

lioby.  A  genus  of  osseous  flshes  (  Golius\ 
allied  to  the  cod.  The  three-spined  goby, 
common  in  England,  is  an  example. 

<iodbold*s  Vegetable  Balsam.  A  quack 
remedy  composed,  according  to  Dr.  Paris  (PAar- 
tnacologia),  chiefly  of  honoy  and  vinegar. 

Ciodflktber  and  Godmottier.  [Sponsors.] 

CKMlfrey'a  Cordial.  A  quack  medicine 
made  by  infusing  9  ounces  of  sassafras  shavinim 
and  of  bruised  caraway,  coriander,  and  aniae 
seeds  each  1  ounce,  in  6  pints  of  water,  sim- 
mering the  mixture  till  reduced  to  4  pints,  then 
adding  6  pounds  of  treacle,  boiling  for  a  few 
minutes,  straining,  and  adding  lastlv  8  ounces 
of  tincture  of  opium.  It  is  often  administered 
as  a  sedative  to  childrpn,  but  is  highly  danger- 
ous from  the  opium  which  it  contains. 

Clodrooii.  In  Architecture,  an  inverted 
fluting,  beading,  or  cabling,  used  in  various 
ornaments  or  members. 

Ciodwlt.    [LncosA.] 

Oor  and  Maror.  The  names  of  two 
symbolical  warriors  noticed  in  some  books  of 
the  Old  Testament  (Gren.  x,  Ezekiel  xxxx-iii. 
&c.).  Since  the  Christian  era  they  have  been 
regarded  as  nearly  synonymous  with  Antichrist 
The  author  of  the  Apocalypse  (xx.  8)  uses  the 
terms  to  express  the  nations  hostile  to  Chris- 
tianity ;  and  Mohammed,  in  the  Koran  (21, 96), 
employs  them  in  an  analogous  sense,  to  denote 
the  enemies  of  Islam.  (For  the  ima^nnary 
rampart  of  Gog  and  M^gog,  see  Gibbon's 
Roman  Empire^  ch.  xl.)  The  names  Gog  and 
Magog  are  given  to  two  huge  warlike  figures 
which  adorn  the  Guildhall  of  London. 

Ooltre.    [Bronchocelr] 

Oola  or  Oola.  In  Architecture,  the  same 
as  CncA.  [which  see]. 

Oold  (Ger.).  This  metal  has  been  known 
from  the  remotest  ages :  it  is  the  Sol  of  the 
alchemists,  who  represented  it  by  the  circle  0, 
the  emblem  of  perfection :  its  svmbol  is  Au. 
{aurum\  It  occurs  in  nature  m  a  metallic 
state  alloved  with  silver  or  copper,  and  is  called 
native  gold.  It  is  found  disseminated  in  primi- 
tive or  igneous  rocks,  or  in  the  beds  of  rivers, 
and  in  alluvial  deposits.  The  largest  supplies 
have  been  derived  from  Australia  and  California; 
from  Brazil,  Mexico,  and  Peru ;  from  the  Ural 
Mountains;  and  from  some  parts  of  Africa. 
The  rivers  of  Hungary,  Transylvania,  and 
Piedmont  have  also  yielded  the  met^il ;  and  it 
has  been  found  in  Cornwall,  Wicklow,  and 
North  Wales.  Though  it  generally  occurs  in 
small  nodules  and  granules,  nuggets  are  .some- 
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times  fbnnd  weighing  many  pounds.  It  is 
tm&Qj  separated  £rom  the  matrix  by  grinding 
and  washing,  or  by  amalgamation  with  mercury. 
Gold  is  of  a  peculiar  yellow  colour.  It  melts 
at  a  blight-red  heat,  eqaivalent  to  about  2,000 
of  Fahienheit^s  scale,  and  when  in  fasion  ap* 
pears  greenish ;  as  it  solidifies,  it  contracts  in 
boIL  Its  specific  gravity,  in  its  least  dense 
fit&te,  after  fusion,  is  19*2 ;  by  hammering  and 
rolfing  it  may  be  brought  up  to  19*3  or  19*4. 
It  is  so  malleable,  that  it  may  be  beaten  into 
leares  which  do  not  exceed  the  ^^^j^th  of  an 
inch  in  thickness ;  a  single  grain  may  be  ex- 
tended over  56  square  inches  of  sur&ce ;  and  it 
is  90  ductile  that  a  gmin  may  be  drawn  out 
into  600  feet  of  wire.  It  may  be  kept  for 
sereral  hours  in  fusion  without  perceptible  loss 
of  vei^ht;  but  when  subjected  to  an  intense 
beat,  it  afibrds  evidence  of  volatility.  The 
concentrated  mineral  acids  have  separately  no 
action  upon  pure  gold ;  neither  has  sulphur  nor 
Balphuretted  hydrogen.  Chlorine,  iomne,  and 
bromine,  on  the  contrary,  act  upon  it;  the 
agj^nt  commonly  resorted  to  for  dissolving  it 
is  chlorine,  generally  in  the  form  of  nitrohydro- 
chlorie  add,  or  aqua  regia.  If  a  small  portion 
of  leif-gold  is  added  to  a  freshly-made  solution 
of  chlorine,  and  the  mixture  heated,  the  gold 
is  disalved,  forming  a  yellow-coloured  liquid, 
any  silver  that  may  have  been  present  remain- 
ing undissolved.  The  equivalent  of  gold  is 
197 ;  it  forms  a  protoxide,  =  Au  0,  and  a  per- 
0Tide,=A.n03,  and  there  are  two  corresponding 
chioridn.  The  aurocyanide  of  wtassium,  ob- 
tained by  dissolving  cyanide  of  gold  in  a  solution 
of  cyanide  of  potassium,  is  used  for  gilding 
silver  and  copper,  and  especially  for  electro- 
plating. 

Of  the  alloys  of  gold,  those  with  copper,  mer- 
cury, and  silver  are  the  most  important.  "With 
copper  gold  forms  a  ductile  alloy,  of  a  deeper 
coloor,  harder,  and  somewhat  more  fusible  than 
pure  gold.  This  alloy,  in  the  proportion  of  11 
parts  of  gold  to  1  of  copper,  constitutes  our 
standard  gold;  its  specific  gravity  is  17*167, 
being  a  little  below  the  mean.  One  troy  pound 
of  this  alloy  is  coined  into  46|l  sovereigns,  or 
20  troy  pounds  into  934  sovereigns  and  a  half. 
The  pound  was  formerly  coined  into  44  guineas 
and  a  half.  The  standard  gold  of  France  con- 
sists of  9  parts  of  gold  and  1  of  copper.  Stan- 
dard gold  is  not  affected  by  nitric  acid ;  but  the 
inferior  alloys  which  are  made  to  imitate  gold, 
consisting  chiefly  of  copper  and  zinc,  imme- 
diately decompose  it,  ana  set  free  deutoxide  of 
nitrogen.  In  testing  small  articles  of  jewel- 
lery, the  metal  may  be  rubbed  upon  a  sur- 
fiwe  of  flint,  basalt,  or  jasper,  so  as  to  transfer 
a  portion  to  the  stone.  One  or  two  drops 
of  nitric  acid  are  then  placed  on  the  me- 
tallic streak.  If  the  article  is  a  base  alloy,  the 
metallic  appearance  is  speedily  destroyeo,  and 
dissolved :  if  gold,  it  remains  nnafTected.  Base 
albjs  are  frequently  plated  with  gold,  and  in 
this  case  the  best  method  of  jud^g  of  their 
quab'ty  is  by  taking  the  specific  gravity, 
vhich  should  be  at  least  17  for  standard  gold. 
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Trinket  gold  is  seldom  above  15 ;  and  thd 
so-called  gold  chains,  ordinarily  met  with, 
vary  ftom  11  to  13.  Common  gilt  articles  vary 
from  7  to  9.  Mercury  and  gold  combine  readily, 
especitUly  when  heated.  When  rich  in  gold,  the 
amalgam  is  of  a  buttery  consistence,  and  may 
be  separated  from  the  more  liquid  portion  by 
pressure  through  leather;  it  then  consists  of 
about  two  parts  of  goll  and  one  of  mercury : 
the  amalgam  used  for  eilding  bronze  contains 
about  one-eighth  of  gold.  Bilvcr  and  gold  mix 
readily  when  the  fused  metals  are  stirred  to- 
gether. The  standard  gold  at  present  coined 
is  for  the  most  part  alloyed  with  copper  only ; 
previous  to  the  year  1826,  the  alloy  consisted 
m  part  of  silver,  hence  its  paler  colour.  To 
sepirate  the  silver  from  gold,  the  alloy  is  melted 
with  a  great  excess  of  silver,  granulated,  and 
boiled  in  sulphuric  acid,  by  which  the  silver 
is  oxidised  and  converted  into  sulphate,  the 
metallic  gold  remaining  in  the  form  of  a  dark 
insoluble  powder,  which  is  afterwards  collected, 
washed,  and  fused  into  a  button  or  ingot.  In 
the  same  way,  the  small  quantity  of  gold  con- 
tained in  silver  coin,  which  used  to  pass  unheeded, 
is  extracted  by  sulphuric  acid;  the  recently 
coined  silver  will  accordingly  be  found,  in  most 
cases,  destitute  of  those  traces  of  gold  which  are 
contained  in  our  coin  of  a  date  anterior  to  1826. 
When  ^Id  and  silver  are  parted  by  the  action 
of  nitnc  acid,  it  is  necessary,  as  in  the  case  of 
sulphuric  acid,  that  the  silver  should  be  in  great 
excess;  it  is  otherwise  protected  by  the  gold 
jBrom  the  solvent  power  of  the  acid. 

Assay  of  Gold.  —The  quantity  of  standard  or 
other  gold  used  for  assay  is  generally  about  8 
grains :  to  this,  about  three  times  its  weight  of 
pure  silver,  together  with  the  proper  proportion 
of  lead,  is  added,  and  the  whole  subjected  to 
cupcUaUon.  [Cupel  ;  Lead.]  The  silver  and 
gold  are  thus  thoroughly  combined,  while 
the  oxides  of  lead  and  copper  are  absorbed 
by  the  cupel  The  auriferous  button  is  then 
flattened  under  the  hammer,  and  after  having 
been  annealed,  is  passed  between  a  pair  of 
small  rollers,  so  as  to  extend.it  into  a  thin 
riband :  it  is  then  again  annealed,  and  coiled 
up  so  as  to  form  what  is  called  a  cornet^  which 
is  put  into  a  flask  containing  about  an  ounce 
of  hot  nitric  acid,  sp.  gr.  1*180,  and  boiled  for 
about  ten  minutes,  by  which  the  silver  is  dis- 
solved, and  the  gold,  retaining  the  form  of  the 
comet,  remains :  this  is  again  boiled  for  about 
twenty  minutes  in  somewhat  stronger  nitric  acid, 
and  then  carefully  washed  and  transferred  to  a 
small  crucible,  in  which  it  is  heated  to  redness. 
When  cold,  the  loss  upon  the  original  weight  of 
the  sample  is  carefully  ascertained  The  weight 
of  the  alloy  operated  upon  is  generally  represented 
as =1,000,  and  the  weights  used  are  so  ac^'usted 
as  to  give  the  value  of  tlie  alloy  in  thousandths. 
In  the  process  of  gold-assaying,  as  in  that  of 
silver,  various  errors  have  to  be  compensated 
for,  more  especially  in  reference  to  the  traces 
of  copper,  lead,  and  silver  which  may  have  been 
left  in  the  gold. 

Tests  for  the  Salts  of  Gold,— Snch  of  these 
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ai  am  folnble  tan  digtingniiihfd  by  the  peculiar ' 
purple  precipitatea  which  they  afford  with  the 
mixed  dilondea  of  tin.  Protosnlphate  of  iroD, 
and  oxalic  and  ralphnioiia  acids  throw  down 
metallic  gold.  They  are  all  decomposed  br 
hoiU  And  Uie  reaidnary  gold  ia  easily  recogniaed. 

Oold  TUlhm  The  (Sfprinus  auratus  of  Lin- ' 
mena,  a  Chineae  epeaea  of  carp,  which  has 
been  natnraliaed  in  onr  artificial  waters. 

Oold  Xiea£    [Gold.] 

Ooldbaat«r*a  Skin.  The  membrane  used 
by  goldbeaters,  and  internosed  between  the 
leaves  of  gold  when  they  hare  attained  con- 
siderable tenuity ;  the  intestinal  membrane  of 
the  rectum  of  the  ox  is  generally  used. 

Oolden  neooe.    [AaooirAUTs;    Fleks, 

OOLDVS.'] 

Oolden  Womber.    [Ctclb.] 

Oolden  Bod.  A  common  garden  name  for 
the  spedea  of  Solidago. 

Oolden  Bole.  Li  Arithmetic,  pynonymons 
with  the  Bule  of  Three.  The  term  is  now  rarely 
used. 

Ooldflneh.  The  common  name  of  our  well- 
known  and  brightest-plumaged  songster;  the 
Cardudis  degqn»  of  most  modem  ornitho- 
logists, Fringilia  Cardudis  of  Linnsus.  This 
species  feeds  chiefly  on  the  seed  of  the  thistle 
and  plantain ;  but  builds  its  nest,  which  is  of 
the  neatest  construction,  in  the  fork  of  a  branch 
of  some  densely-leafed  tree,  and  lays  four  or 
five  eggSy  of  a  bluish  white,  spotted  with  brown 
at  the  gxvater  end.  The  female  is  less  brightly 
dad  than  die  male,  and  the  young  have  a 
comparatively  simple  plumage,  in  which  brown 
precbminates. 

OolU  A  game  with  a  ball  and  clubs,  almost 
peculiar  to  Scotland,  where  it  enjoys  a  degree 
of  popularity  equal  to  cricket  in  England. 

Hknnniitea.  In  Ecdesiastical  History,  the 
Galvinist  divines  of  the  church  of  Holbnd  in 
the  seventeenth  century  were  so  called,  from 
Francis  Gromar,  a  colleague  and  opponent  of 
Arminius  at  Leyden.     [Abktnians.J 

Oomplilaala  (Gr.).  A  disease  of  the  teeth, 
when  they  loosen  and  fall  out  of  the  sockets. 
The  grinding  teeth  are  also  called  gomphioi. 

Oompbolite  (Gr.  ySn/^s,  a  nail ;  KlBos^  a 
stone),  A  term  applied  by  Brongniart  to  the 
conglomerate  rocks  of  the  tertiary  series,  called 
by  the  Swiss  Ndgdfioh. 

Oompholoblom  ^Gr.  y6/i^0Sf  and  \o$6s, 
a  pod).  This  beautiful  genus  of  Australian 
Leguminous  shrubs  has  the'  unenviable  noto- 
riety, like  its  ally  Gastrdobium^  of  being  a 
sheep-poisoner,  one  of  the  most  deleterious 
species  being  G.  uncinatum, 

Oomplioala  (Gr.  t^/a^os).  A  species  of 
junction  of  bones  whero  they  are  let  into  each 
other,  something  like  pegs  in  a  board,  e.  g.  as 
in  the  teeth  of  mammalia. 

Oomntl.  The  name  applied  to  an  Eastern 
Palm,  and  to  a  bristly  kind  of  fibre  obtained 
from  it    The  Palm  is  Saguerus  sacckarifer. 

Ctondola  (Ital.).  The  name  given  to  the 
pleasure  boats  used  at  Venice,  where  the 
numerous  canals  with  which  it  is  intersected 
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generallj  render  it  neeeasaiy  to  substitnte  boats 
for  carnages.  The  gondola  is  fromtwon^-fiTe 
to  thirty  feet  long,  and  five  feet  wide  in  the 
centre,  where  a  sort  of  cabin  is  ecnstructed 
for  passengers.  It  is  sharp-pointed  both  at  the 
prow  and  stem,  and  is  rowed  by  two  men 
called  gondolieru  The  cabina  are  furnished 
with  black  cortains,  which  give  a  sombre 
appearance  at  a  distance.  For  an  accurate 
description  of  the  gondola,  see  Lord  Byron^s 
Beppo,  19,  20. 

Oonflanon  or  OonfUon  (ItaL).  In 
Heraldry,  a  banner ;  that  of  the  Roman  Catholic 
church  carried  in  the  pope's  army.  The  gonfa- 
lonier or  standard-bearer  was  a  high  officer  in 
the  Italian  republics  of  the  middle  ages. 

OoniT  or  Tten-tam  (of  the  Chinese).  A 
spedes  of  cymbal,  which  on  being  struck 
produces. a  very  loud  sound.  According  to  the 
analysis  of  Klaproth,  Chinese  gongs  consist  of 
about  seventy-eight  parts  copper  and  twenty- 
two  of  tin.  As  &is  alloy  is  brittle,  and  the  in- 
strument always  exhibits  marks  of  the  hammer, 
it  is  inferred  that  the  Chinese  possess  the  art 
of  rondering  it  malleable,  and  afterwards  har- 
dening it  It  is  struck  with  a  wooden  mallet 
covert  with  leather. 

Ooniatltes  (Gr.  7«Mr{a,  an  angle).  A  genus 
of  extinct  Cephalopoda  with  chambered  spiral 
shells;  nearly  allied  to  the  Ammonites,  but 
differing  in  having  the  lobes  of  the  septa  froe 
from  lateral  crenatures  or  denticulations,  so 
that  the  outline  of  these  is  continuous  aud 
iminterrupted.  Goniatites  are  found  in  the 
mountain  limestone  of  Yorkshire. 

Oonlometer  (Gr.  Twrto,  angle,  and  iK^rpop, 
measure).  An  instrument  for  measuring  a ngles, 
and  more  particularly  the  angles  formed  by  thn 
faces  of  crystals.  The  instrument^  chiefly  U8<Hi 
by  mineralogists,  was  invented  by  Br.  WoUa**- 
ton.  It  consists  of  a  brass  drde  graduated  on 
the  edge,  and  furnished 
with  a  vernier,  by  which  ff\ 

the  divisions  may  be  read  IfpL 

correct  to  a  minute.   The  g.  In      ft 

circle  moves  in  a  verti-  ^?     ^  ^i\Jn_A/\ 
cal  plane,  and  is  sup-      If    R^  ^  ^^^Htll* 
ported  on  a  stand.    The      \J/  \^f   ^ 


axis  of  the  drde  is  a  hol- 
low tube,  within  which 
is  a  smaller  axis,  fitting 
so  tightly  that  when 
turned  round  it  carries 
the  other  axis  and  con- 
sequently the  wheel  along  with  it^  unless  the 
latter  is  purposely  prevented  from  moving. 
The  interior  axis  is  furnished  with  a  mill^ 
head  a,  and  the  exterior  with  a  milled  head  h ; 
so  that  when  the  head  a  is  held  and  h  turned, 
the  cirde  may  be  moved  independently  of  the 
smaller  axis ;  and  when  h  is  held  and  a  turned, 
the  smaller  axis  may  be  turned  independently 
of  the  circle.  Attached  to  the  end  of  the 
smaller  axis  is  a  sort  of  univerpal  joint,  capable 
of  being  fixed  in  different  positions  by  meaua 
of  screws.  The  crystal  to  be  examined  ia 
attached  to  the  joint  at  c  by  a  little  soft  wax. 
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Md  phMd  80  ihat  its  edge  shall  be  parallel 
m  the  axis  of  moiHin ;  thia  adjustment  is  ob- 
tuned  by  placiiig  it  so  that  the  image  of  some 
hons»BUl  object,  as  the  bar  of  a  window,  suc- 
amrdj  lellected  from  the  two  fiices  of  the  cry- 
BtaL  thall  coincide  with  another  horizontal  line 
ana  by  dirpct  yisioii.  When  this  a^jnstment 
hm  been  aiade,  the  instrument  is  tnnied  till 
tke  hotiaoatal  object  is  seen  reflected  from  one 
of  the  frees.  The  smaller  axis  is  then  held 
OmC,  aod  the  other  tamed  till  the  index  of  the 
Tnaier  points  to  the  zero  of  the  graduated 
Hmbu  The  circle  is  then  tamed  round,  along 
vith  the  smaller  axis,  till  the  same  object  is 
tfta  in  the  same  position  bv  reflection  from 
the  otber  free  of  the  ciystal,  when  the  arc 
pMsed  UuoQgh  bj  the  circle  is  obviously  the 
■ypfamcnt  ol  the  angle  formed  by  the  two 
frees  of  the  crystaL  In  order,  however,  to 
wnid  the  need  oi  calculation,  the  supplements 
sf  the  angles  are  marked  on  the  limb,  so  that 
tfas  aiide  to  be  measured  is  read  off  imme- 
disldy. 

Other  forms  of  €b»  goniometer  have  been 
praposed  by  Charles,  Mains,  and  Brewster. 
(Kot,  IVoM  de  Pkjftioue,  tom.  iii;  and 
Brewster  s  TVtaiue  on  FiilcMopkical  Instru- 
mnia.) 

Osiil— i^lif  ■  The  measurement  of  angles. 
The  tenn  is  in  man^  respects  prefeiable  to 
TriffonomUry,  by  which  it  is  now  repkeed; 
fcr  the  htter,  strictly  speaking;  signifies  merely 
thp  messurement  of  triangles. 

OeaieplioUa  (Or.  iwrM,  anffle,  and  ^kls, 
s  teait  on  a  reptile's  skin).  A  genus  of  foesU 
Croeodiles,  with  sabamphiccelian  veitebne,  which 
has  been  found  in  the  Wealden  and  Purbeck 
dqMxits.  The  teeth  have  crowns,  which  are  as 
foud  snd  as  thick  in  proportion  to  their  length 
as  in  the  existing  crocodiles  and  alligators. 
The  name  is  derived  from  the  peculiar  angular 
&rm  of  the  scutes,  which  are  found  in  a  fos- 
iiliaed  state  in  the  same  strata  with  the  bones. 

tlsBoplam  (Gt.  y69v,  a  knee,  and  wKdi,  a 
ft^nt),  A  geaui  of  crabs  or  short-tailed  crus- 
tsfvios  (Braefyuri),  characterised  by  the  an- 
golai;  square,  or  rfaomboidal  form  of  their 
upper  emstaceoiis  plate  or  carapace^  and  by 
the  length  of  the  eye-stalks.  One  species 
{Gtmoplag  rkamboidet)  inhabits  the  Mediter- 
anooi,  and  is  a  good  swimmer ;  but  most  of 
the  TCst  of  the  genus  are  tropical 

UwmMM  (Or.  T^)-  In  Ornithology,  the  in- 
ferior maigin  of  the  symphysui  of  ue  lower 
jsw,  or  the  united  anterior  extremities  of  the 


%  si^«M<ii^  toy-  In  Law, 
1  pmon  on  suiBctent  cause  shown  may  be  bound 
vith  one  or  more  sureties  in  a  recognisance  or 
obtigition  to  the  crown  before  some  judicial 
(Am;  the  reeqgnisance  to  be  void  if  the  person 
nakiaoe  of  *g^x)d  behaviour'  for  the  duration 
<tf  tlie  reeognisanoe. 

•ee«  CMidsot  Vsy  •  A  pecuniary  reward 
to  ioUun  for  good  conduct.  After  three  years 
dear  of  punishmeDt,  a  soldier  gets  an  addi- 
cuaal  penny  per  diem,  and  another  penny  after 
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each  succeeding  five  years  des^  of  the  regi- 
mental defaulters'  book. 

Ctood  Vriday.  The  name  given  in  Eng- 
land to  the  anniversary  of  our  Saviour^s  cmci- 
fixion.  The  French  and  must  other  European 
nations  substitute  the  epithet  holy  for  pood: 
the  Germans  designate  this  day  SUUer^freitoff, 
or  Ckar-freiiag:  the  latter  appellation  being 
derived  from  an  old  word  ckaren,  signifying 
to  do  penance  or  to  suffer, 

Ciood  ^TUL  In  Law,  the  ciutom,  or  bene* 
fit  of  habitual  patronage  by  customers,  inciden- 
tal to  an  established  trade  or  business.  It  is 
usually  divided  into  local  &nd  personal  goodwill, 
though  generally  it  partakes  of  both  elements. 
It  is  frequently  the  subject  of  sale,  and  usually 
survives,  on  the  death  dT  a  partner,  to  the  other 
members  of  the  firm. 

lioodenlaoeaB  (Goodenia,  one  of  the  gene* 
ra).  A  natural  order  of  perigynous  Exogens 
of  the  Campanal  alliance,  distinguished  parti- 
cularly by  uie  induplicate  corolhi,  the  indusi- 
ate  stigma  and  the  two  or  more  celled  ovary. 
Some  of  them  are  showy  garden  plants,  bul; 
they  have  no  very  remarkable  properties. 

CModgvoBSf  also  called  Braoes.    Metal 

r  bolted  on  to  the  stem  post  of  a  ship,  for 
purpose  of  receiving  the  pintles  of  the 
rudder.  They  consequently  form  the  immov- 
able portion  of  the  hinges  on  which  the  rudder 
is  held  suspended. 

0ooae,    [Anas.] 

CNKMebenrjr.  A  well-known  garden  fruity 
the  produce  of  Bibes  Grosstdaria. 

Ck»oseroot«     [Chbmopodiagsa.] 

O^rdlan  Knot.  In  History,  a  knot  said 
to  have  been  made  by  Gordius,  king  of  Phiy- 
gia,  in  the  harness  of  his  chariot,  so  intricate 
as  to  baffle  everv  efibrt  to  untie  it.  The  oracle 
havinff  dechired  that  he  who  untied  this  knot 
shoola  be  the  conqueror  of  the  world,  Alexan- 
der the  Great,  as  is  well  known,  made  the  at- 
tempt; but  fearing  lest  in  the  event  of  his 
failure  it  should  be  considered  as  a  bad  omen, 
he  cut  it  asunder  with  his  sword;  and  thus, 
says  Quintus  Cnrtius,  either  fulfilled  the  oracle 
or  eluded  it.  Aristobulus,  however,  gives  a 
different  version  of  the  story.  (Arnan,  book 
iii  c.  20 ;  and  Plutarch,  in  vit,  Alex.) 

CNyrdlua  (Lat.).  The  hair  worm,  or  seta 
equina^  found  in  stagnant  water  in  Lapland 
and  elsewhere. 

Oorffe.  In  Architecture,  the  same  as 
Cavbtto  [which  see], 

GoRoa  (Fr.)L  In  Fortification,  the  gor|;e  of 
a  work  is  the  Una  joining  its  inner  extronuties. 
[Fobufication.] 

Oor|r«t  (Fr.  gorge,  a  throat),  A  piece  of 
body-armour,  either  scale  work  or  plate,  for  the 
protection  of  the  throat;  it  appears  to  have 
been  first  employed  early  in  the  fourteenth, 
century.  The  eamaU,  or  throat  covering  of 
chain  mail,  which  is  sometimes  called  the 
gorget  of  mail,  belonged  more  to  the  helmet 
than  to  the  body  armour.  In  the  seventeenth 
century  the  gorget  was  worn  without  any  other 
body  armour. 
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GoBcnr.  A  snrgictl  iitttmmiint  vied  in  the 
operation  of  lithotomy. 

OoivoBete.  In  Arcliitectiire,  earvinM  of* 
masks  imitating  the  Gorgon,  or  Mednsa's  head. 

liorvonlm  VobUto  (Lat).  Carallium  r»- 
brumj  or  red  oomL 

Oorf  OBS  (Qt.  ro^^rf f).  In  Oreek  Mytho- 
logy, fearful  beings  akin  in  idea  to  such  monsters 
as  Echidna,  Chimaer%  &c.  Homer  knows  of 
only  one  Gorgon,  whose  head  was  placed  on  the 
aegis  of  Athena.  (i?«Wv.  741.)  Hesiod  names 
tlu«e,  Stheino,  Eniyal^  and  Medusa.  The 
latter,  who  alone  was  mortal,  and  whose  &oe 
was'so  fearful  that  the  sight  of  it  toned  the 
beholder  into  stone,  was  kuled  by  Perseus. 

0«rUla  (den'Ted  from  the  African  word 
*nffina  or  *nguyla\  Haano  in  his  Periplw 
termed  the  females  yop^fXKm),  The  larger 
species  of  ehimpansee,  which  is  found  in  the 
neighbourhood  of  the  Gaboon,  Danger,  and  Fer- 
nan  Yaa  xiTers.  This  animal  has  a  greater 
resemblance  to  man  than  either  of  the  five 
smaller  species  of  the  same  genus,  i.  e.  the 
chimpanzee  (71  niger\  the  kooloocamba  (71 
Koolooca'mha)^  the  nschiego  *mbouTi  (  7.  calvn9\ 
Burton's  chimpanzee  (  71  wUeromu^  or  Anbi^r  s 
tschego  (7.  Avhry%\  The  special  points  in 
which  this  resemblance  to  man  is  indicated.are : 
the  mastoid  processes,  which  are  greater  than 
in  most  monkeys  ]  the  conformation  of  the  foot ; 
the  form  of  the  nasal  bones ;  and  many  minute 
anatomical  points.  The  animal  often  reaches 
the  height  of  nearly  six  feet ;  and  the  enormous 
ridges  on  the  sknll  to  which  muscles  are  at- 
tached, giye  almost  a  camiyorous  character  to 
its  physiognomy.  The  back  is  greyish ;  the 
under  or  fore  part  of  the  body  bsing  black ; 
a  reddish  brown  cap  ooyers  the  head,  -vHiilst 
a  whitish  stripe  extends  oyer  the  shoulders. 
The  animal  was  originally  disooyered  hj  Dr. 
Sayage  at  Gaboon,  and  has  been  copiously 
described  in  the  writings  of  Professor  Owen, 
in  tiie  Zodogieal  TransadUms,  and  also  by 
Messrs.  Duyemoy,  Isidore  Geoiftoy  St  Hilaiie, 
and  Gratiolet 

Cknrae  (connected  by  Mr.  Wedffwood  with 
Welsh  gores,  VHute).  [Forbst.]  The  Common 
Furze,  Uhx  europauB^  sometimes  cultiyated  for 
the  sake  of  its  young  shoots,  which  while  soft, 
or  after  being  crushed  by  machineiy,  are  giyen 
as  food  to  cattle. 

Oora  Vnt.    [Kola  Nut.] 

CiOB  hatriu  The  AMtwr  paltmbariiu  of 
Cuvier. 

Oospel  (A.-Saz.  Godspell).  A  word  used 
to  signify  the  whole  system  of  the  Christian 
religion,  and  more  particularly,  as  the  term 
Utenlly  impliesi  the  good  news  of  the  coming 
of  the  Messiah.  The  word  was  also  originally 
applied  to  the  books  which  contained  an  account 
01  the  life  of  Christ,  many  of  which  were  in  cir- 
culatioiv  in  the  first  century  of  the  Christian 
era,  though  only  four,  those  of  Matthew,  Mark, 
Luke,  and  John,  were  admitted  into  the  canon 
by  the  council  of  Nicaea. 

•oMtp  (A.-Sttx.  God,  and  sib,  kindred). 
Thia  word,  now  used  to  denote  only  a  tattler 
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or  busybody,  ww  originally  applied  to  sponsor* 
at  baptism,  from  the  spiritual  relationship  in 
which  they  stood  to  the  child. 

ChMMjrptvm  (Lat.  goseypion).  This  genua 
of  Malvaoea  yields  the  Cotton-plant^  one  of  the 
most  important  of  all  plants  to  man.  The 
Cotton-plants  nre  tall  shrubs,  with  lobed  leaves, 
laige  mallow-like  yellow  flowers,  and  some- 
what egg-shaped  angular  pods,  the  seeds  of 
which  are  enveloped  in  a  covering  of  cellular 
filaments  which  form  the  Cotton  c?  commerce. 
The  prinoipal  species  are  G,  barbadenM,  her* 
baoeum,  ana  retigiosutn;  but  the  Cotton-plant 
has  been  so  long  cultivated  and  the  varieties 
are  so  numerous,  that  their  origin  cannot  be 
traced  with  any  certainty.  One  of  the  most 
valued  sorts  is  mat  known  as  Sea  Island  Cotton, 
which  appears  to  have  sprunff  from  O,  barba* 
dense.  At  the  present  day,  various  ezperimenta 
in  hybridising  cotton-plants,  with  the  view  of 
improving  the  staple  of  the  sorts  capable  of 
cultivation  in  particular  districts,  are  being 
carried  on.  {Gardener's  Chronicle,  1864,  pw 
1086.) 

Ootlite  JLrobltoeture.  [ARCHrcacTunB, 
GoTHia] 

O«lliio  SABVVftte*  One  of  the  many 
dialects  of  the  German  race,  belonging  to  the 
Low  German  class,  with  a  grammar  more 
primitive  than  the  Anglo-Saxon  of  Beownl£ 
It  is  preserved  to  us  in  the  translation  of  the 
Bible  made  by  Bishop  Ulfllas  in  the  latter  part 
o(^the  fourth  century. 

€M«ilard'a  Bstraet  of  &Mid.  A  sub- 
acetate  of  lead,  obtained  by  boiling  powdered 
litharge  in  vinegar. 

Ckmrd  (Fr.  gourde,  cougurde>  The  speciea 
of  Cucwrbita  are  called  Gourds,  the  Common 
Gourd  being  C.  Pepo,  of  which  there  are  nume- 
rous cultiyated  varieties.  Some  Gourds  are 
good  for  food,  either  alone  as  a  cooked  vege- 
table^ or  as  an  ingredient  in  soups. 

CMnitfjr.  An  old  form  of  haip  used  by  the 
Slavonians,  whose  bards  were  called  Gouslaa, 
the  poetry  which  they  chanted  being  styled 
ffoush. 

Ckmt  (Fr.  goutte:  if  fh>m  the  Latin  gutta, 
a  drop,  this  word  points  to  the  old  medical 
theory  which  attributed  all  lands  of  dis- 
orders to  the  settling  of  a  drop  of  morbid 
humour  on  the  part  affected,  as  in  the  phrase 
ffuita  Serena  for  loss  of  sight  without  visible 
affection  of  the  eye:  Wedgwood,  EngUsh 
Etf/mology).  Gout  is  a  common  disease  among 
the  higher  classes  of  society,  especially  among 
those  who  indulge  in  the  luxuries  of  the  table» 
or  inherit  a  duposition  to  its  attadc.  Fe- 
males are  much  less  subject  to  it  than  males. 
Medical  writers  have  distineuished  several 
species  of  gout^  and  have  called  the  lUsease  in 
its  ordinary  form  the  regular  gout.  The  first 
symptoms  of  its  attack  are  those  of  dyspepsia 
and  irregularity  of  bowels,  low  spirits,  and 
some  fever  and  restlessness;  but  tnese  often 
pass  unobserved,  till  the  patient  is  roused  in 
the  night  by  violent  pain  in  some  part  of  the 
^f  genwaUy  in  the  vicinity  of  the  great  toe^ 
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and  Tmeasinera,  witii  more  or  less  sweUing  and 
influmnatloxi,  and  the  lettst  motion  commonly 
#  produoes  great  increase  of  suffering.  After 
somehoors  the  pain  and  fever  abate,  perspiration 
comes  on ;  the  patient  faUa  asleep,  and  awakes 
comparatiTely  easy.  These  fits  or  paroxysms 
are  apt  to  return  at  intervals,  and  often  evezy 
evening ;  bnt  they  decrease  in  violence,  and  at 
leqg;th  go  ofi^  fireqaently  with  some  decided  in- 
crease of  perspiration  or  other  evacuation :  the 
aflected  part  itches,  and  the  cntide  peels  of^ 
more  or  less  lameness  or  uneasiness  remaining. 
Bot  the  fit  thus  leaves  the  patient  only  for 
a  time,  and  returns  at  intervals  of  longer  or 
i^orter  duration,  according  to  his  habit  of 
body  and  the  care  which  he  takes  of  himself. 
The  attacks  not  only  become  more  frequent  and 
severe^  but  last  longer,  and  extend  to  other 
Umbs;  and  when  they  have  been  frequently 
repeated,  they  leave  a  permanent  stiffiiess  of 
the  joints^  upon  which  gouty  concretwns  are 
often  deposited :  and  if  much  attention  is  not 
paid  to  tne  state  of  the  urine^  fits  of  sand  and 
gravel  not  uncommonly  precede  or  accompany 
those  of  gout  Where  the  disease  is  of  long 
skandmgi  and  the  form  of  it  severe,  the  body 
becomes  maimed  and  decrepit,  and  the  mind 
often  worn  and  irritable ;  the  joints  of  the  feet 
and  hands,  and  even  the  lazier  joints  of  the 
extremities,  are  stifiT  and  nearly  immovable; 
and  the  formation  of  the  chalky  matter,  as  it  is 
Billed,  about  ^e  joints  increases.  If  we  con- 
sider the  nature  of  this  secretion  in  the  joints, 
which  is  urate  of  soda,  and  the  tendency  of 
gouty  persons  to  those  morbid  states  of  the 
kidneys  and  urine  which  depend  upon  excess  of 
uric  acid,  and  even  upon  the  frequent  alterna- 
tion of  fits  of  gravel  with  those  of  gout,  the 
question  will  naturally  suggest  itself  whether 
gout  is  not  a  symptom  of  what  is  often  termed 
the  uric  diatheHs^  and  whether  the  remedies 
af^ilieable  to  it  may  not  be  beneficial  in  gout ; 
aikd  that  in  many  cases  they  are  so,  seems  to 
have  beni  amply  prov«l  by  experience.  [Cal- 
CXZ.I.]  It  was  once  a  favourite  maxim  that  the 
goat  was  an  effort  of  the  system  to  relieve  itself 
of  some  peccant  matter ;  that,  therefore,  it  was 
to  be  left  almost  to  itself,  and  that  patience  and 
flannd  were  the  chief  remedies.  This  method 
itill  has  its  advocates^  chiefly  in  consequence 
cf  the  presumed  dangerous  results  that  have 
sometimes  attended  more  active  plans  of  treat- 
ment in  causing  the  revulsion  of  the  gout  from 
the  limb  to  the  stomach  or  head.  But  though 
there  may  be  a  difference  of  opinion  in  regard 
to  certain  energetic  modes  of  relieving  the 
disease^  no  one  can  object  to  the  adoption  of 
gentle  means  of  quieting  the  urgency  of  the 
a|in|iiAtivi^  gad  to  the  adoption  of  such  diet  and 
plan  of  living  aa  appears  to  diminish  the  &e- 
qasD^  of  their  recurrence.  Warm  laxatives, 
moderate  diaphoretics  and  diuretics,  and  occa- 
siooally  opiates,  are  amon^  the  former;  and 
]daia  fi)oa  or  vegetable  diet,  with  moderate 
exercise  and  Ionics,  are  good  preventives. 
Ihoce  howerer.  who  have  witnessed  the  suf- 


ferings  of  a  regular  paroxysm,  and  the  evils  of 
its  duration  and  repetition,  will  see  the  neces- 
sity of  doin^  something  more;  that  is,  of 
speedily  queUing  the  nain  and  carrying  off  the 
attack,  if  it  can  be  done  with  anv  chance  of 
safety  and  success ;  and  this  experience  shows 
to  be  often  the  case,  though  much  care  and 
judgment  are  undoubtedly  requisite  in  conduct- 
ing such  treatment  With  persons  of  strong 
and  healthy  habits,  the  afiiision  of  cold  water  is 
one  of  the  most  effective  palliatives  of  the  pain 
and  inflammation ;  and  by  its  timelv  applica- 
tion, in  proper  ctues,  the  most  beneficial  results 
have  ensued.  Another  celebrated  remedy  in 
this  disease,  and  which  by  some  has  improperly 
been  called  a  specific,  is  colchicuTftt  or  meadow 
saffron,  a  due  dose  of  which,  taken  at  bed- 
time, has  carried  off  the  paroxysm.  This  it 
often  does  without  any  remarkable  evacuation, 
though  it  sometimes  handles  the  patient  severely 
as  a  purgative,  and  nauseates  and  depresses  to 
an  alarming  extent  This  method  of  cure  must 
not  be  unadvisedly  and  generally '  adopted ; 
but  in  some  casea  where  gout  had  been  long 
established,  and  where  the  frequency  and  dura- 
tion of  the  fits  and  their  inroads  upon  the 
constitution  were  increasing  to  a  serious  extent, 
and  that  at  an  advanced  period  of  life,  col- 
chicum,  carefully  administered,  seems  to  have 
carried  off  the  severity,  if  not  the  frequency, 
of  the  attacks,  and  so  to  have  prolonged  life. 
But  there  are  forms  of  gout,  and  conse- 
quences of  gout,  the  management  of  which 
requires  the  utmost  skill  and  experience:  jt 
is  sometimes  transferred  or  translated  from 
the  limbs  to  some  internal  part^  in  which  case 
it  is  called  retrocedent  ^out ;  or  it  produces 
sickness,  dejection  of  spirits,  fainting,  palpita- 
tion, and  giddiness,  as  in  what  is  termed  atonic 
gout;  or  it  fiiUs  at  once  upon  some  internal 
part,  especially  the  stomach,  and  is  then  called 
misplaced  gout  In  gout  of  the  head  and  of  the 
stomach  tiie  symptoms  are  often  frightfully 
severe,  and  the  pain  excessive;  and  as  these 
forms  of  gout  are  of  most  common  occurrence 
in  debilitated  habits  and  broken  constitutions, 
they  become,  on  that  account,  the  more  difficult 
to  treat :  the  expulsion  of  the  disease  to  the 
extremities  is  in  such  cases  sometimes  effected  by 
ether,  brandy,  or  what  are  termed  gout  cordials, 
which  generally  consist  of  warm  aperient  tinc- 
tures ;  but  before  these  are  administered,  it  must 
be  ascertained  that  the  symptoms  are  really 
those  of  atony.  In  such  cases,  putting  the  feet 
in  warm  water  has  sometimes  been  serviceable. 
The  moderate  use  of  alkaline  remedies^  of  a 
vegetable  diet,  of  certain  diuretics,  and  gene- 
rally speaking  the  adoption  of  those  plans  of 
reeimen  and  medicine  which  are  useful  in  the 
unc  diathesis,  are  also  useful  in  gout;  and 
everything  which  tends  to  repair  the  constitu- 
tion generally  will  lessen  the  liability  to  its 
attacks,  and  render  them  more  manageable 
when  they  occur.  The  indolent  and  sedentary 
must  use  moderate  exercise,  and  those  who 
habitually  over-exert  either  body  or  mind  must 
endeavour  to  tranquiUise  both;  unless  such 
B  2 
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precautionary  measures  are  peremptorily  en- 
forced, no  gouty  person  can  expect  much  benefit 
from  phymc 

Oov^  Conorettons.  These  form  in  the 
joints  of  gouty  persons,  especially  of  the  toes 
and  fingers,  and  are  sometimes,  from  their 
appearance,  called  chalk  stones  \  they  are 
chiefly  composed  of  uric  add  and  soda. 

OoTemmeBt  (from  Lat  gubemo,  properly 
/  steer  a  ship,  like  the  Gr.  tcufiefuM).  In 
Politics,  a  word  used  in  difierent  senses: 
1.  As  the  collective  body  of  the  Aindamental 
laws  of  a  state :  as  when  the  government  of  a 
country  is  said  to  be  monarchiGcil,  anstocratical, 
&c.  2.  The  body  of  persons  charged  with  the 
conduct  of  the  executive  in  any  country:  thus» 
the  king  or  presiding  magistrate,  the  cabinet 
ministers,  chiefs  of  departments,  &c  in  every 
country,  form  what  is  oommonly  styled  its 
government.     [Ldbbtt.] 

Oo^emor.  The  title  of  the  supreme  exe- 
cutive officer  in  British  colonies.  He  is  in 
all  cases  appointed  by  the  crown,  and  has  the 
right  of  veto,  Le.  of  nepativing  any  proposed 
legishitiTe  measure ;  while  his  own  sanction  of 
any  such  measure  is  subject  to  reversal  by  the 
crown  at  home.  In  other  respects,  his  functions 
vary  greatly  according  to  the  various  constitu- 
tions of  the  colonies.  The  heads  of  the  presi- 
dencies  of  Madras  and  Bombay  in  India  are 
also  styled  governors.  In  the  North  American 
Union,  the  title  has  been  retained,  as  a  relic 
of  the  old  colonial  times,  for  the  chief  officer 
of  the  executive  in  each  state^  who  is  elected 
for  a  term  by  the  people. 

Oowemor  of  an  Bn^lae.  A  contrivance 
introduced  by  James  Watt  in  the  steam  engine, 
by  which  the  motion 
of  the  fiy-wheel  shaft 
regulates  the  velo- 
city of  the  engine, 
by  causing  two  balls 
to  revolve  in  such  a 
manner  that  they 
open,  or  close,  the 
passage  of  the  steam  from  the  boiler,  by  means 
of  a  butterfly  valve,  in  proportion  to  the  increase 
of  velocity.  Two  heavy  balls,  B  B,  attached  to 
the  extremities  of  two  rods  B  F,  B  F,  play  upon 
a  joint  at  £,  passing  through  a  mortise  in  the 
vertical  shaft  D  D.  Theye  are  united  by  joints 
at  F  to  the  short  rods  F  H,  which  again  are 
connected  by  joints  at  H  to  a  ring  which  slides 
on  the  shaft  I)  D.  A  horizontal  wheel,  W,  is 
attached  to  D  D,  having  a  groove  to  receive  a 
rope  or  strap  on  its  rim,  by  means  of  which  the 
motion  is  communicated  to  D  D  f^m  a  corre- 
sponding wheel  on  some  shaft  of  the  machinery 
to  be  regulated.  It  is  evident,  from  the  dis- 
position of  the  rods,  that  if  the  balls  B  B  are  by 
any  means  raised  or  drawn  asunder,  the  extre- 
mities F  F  of  the  rods  turning  on  the  pivot  £ 
will  al80  be  separated,  uid  their  distiince  from 
the  axis  increased.  This  will  draw  the  rods 
F  H  in  the  same  direction,  and  cause  the  ring 
or  collar  H  to  descend.  This  ring  is  connected 
with  the  end  I  of  a  lever,  whoeo  fdlcrom  ia  at 
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G,  and  whose  other  extremity  K  is  ebnneet^^ 
by  some  means  with  the  part  of  the  machine 
which  supplies  the  power.  Suppose  now  the 
velocity  from  any  cause  to  undergo  a  sudden 
increase ;  by  reason  of  the  increased  centrifugal 
force  arising  from  the  whirling  motion,  the  balls 
B  B  will  recede  from  the  shaft  D  D,  and  raise 
the  extremity  K  of  the  lever.  On  the  other 
hand,  if  the  velocity  is  diminished,  the  cen» 
trifugal  force  of  the  balls  will  be  diminished, 
they  will  fall  by  their  own  weight  nearer  the 
axis,  and  cause  tiie  end  K  of  the  lever  to  descend. 
When  the  governor  is  applied  to  a  steam 
engine^  the  rod  K  I  communicates  with  a  flat 
circulair  Talve  V,  placed  in  the  principal  steam 
pipe,  and  so  arranged  that  when  K  is  elevated 
as  far  as  the  divergence  of  the  balls  will  allow, 
the  opening  of  the  pipe  will  be  closed  by  the 
valye  V,  and  the  passage  of  steam  entirely 
stopped.  On  the  other  hand,  when  the  balls 
subside  to  their  lowest  position,  the  valve  will 
be  entirely  open.  Thus,  when  the  Telocity  is 
increased,  the  supply  of  steam  is  checked ;  and 
when  it  is  diminished,  the  supply  of  steam  ia 
immediately  increased;  by  which  means  a  uni- 
form proper  velocity  of  the  maduneiy  is  main- 
taineo.     [Rboui^tor.] 

Ck>v«nior*CI«iier«l  of  India.  The  chief 
executive  officer  of  that  dependency:  ap- 
pointed by  the  crown,  and  usually  serving  for 
a  term  of  five  vears.  His  powers  are  very  high, 
extendinp^  to  the  declaration  of  war  and  peace, 
and  making  leagues  and  alliances;  but  subject 
in  all  matters  to  the  control  of  the  crown, 
through  the  Secretary  of  State  for  India. 
Almost  all  acts  of  state  are  performed  by  the 
governor-general  'in  council;'  that  is,  with 
the  advice  of  his  council,  although  not  neces- 
sarily in  accordance  with  the  miyority.  This 
council  consists  of  five  ordinary  members^ 
three  of  whom  must  have  been  'civil  servants,' 
and  the  commander-in-chief  as  an  extraordi- 
nary member.  When  the  council  meets  for 
purposes  of  legislation,  certain  'additional' 
members  are  summoned  under  the  provisions 
of  the  Indian  Council  Act  of  1861.  But  the 
governor-general  is  authorised  by  the  same 
Act,  in  case  of  emergency,  to  make  regulationB 
of  his  own  independent  authority,  having  force 
of  law. 

ttimbs.  Small  armed  vessels  us«h1  on  the 
coast  of  Malabar. 

Grace  (Lat  gratia).  In  the  language  of  the 
Now  Testament^  is  primarily  the  favour  and 
love  of  Qod  towards  any  person:  thence  it 
comes  to  be  used  in  various  derivative  senses, 
being  put  generally  for  all  the  extraordinaiy 
means  and  assistances  with  whidi  men  are 
endowed  to  bring  them  to  salvation.  The 
term  is  used,  further,  for  the  good  actions  and 
dispositions  of  men,  which  may  be  supposed 
to  be  derived  from  the  operation  of  the  grace 
of  God  in  the  first  instance.    [Pblaoianisk.] 

Graob.  In  the  Fine  Arts,  a  quah'ty  arising 
from  elegance  of  fijrm  and  attitnde  combined! 
A  figure  may  be  just  in  its  proportions,  ita 
parts  and'  members  may  be  &U  perfectly  regu- 
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lifted,  yet  it  may  bo  deficient  in  grace.  It 
is  snroelj  poesible  in  words  to  express  this 
quality,  yet  it  is  constantly  seen  in  nature ;  and 
it  is  scarcely  possible  to  contemplate  a  pictnre 
by  Baphael  without  feeling  its  power. 

On^ey  Bayv  a&  In  Commercial  Law, 
eeitain  days  allowed  by  the  custom  of  mer- 
chants  to  be  added  to  the  time  requisite  for 
presentment  of  abilL  Thus,  if  an  instrument 
drawn  in  this  country  be  payable  'a  certain 
time  after  date,'  three  days  of  grace  are  added : 
a  bill  drawn  on  Ausust  27,  payable  *two 
months  after  date,'  is  therefore  due  on  October 
30.  So  if  a  foreign  bill  be  drawn  at  one,  two^ 
or  more  usances^  the  days  of  grace  are  added 
to  the  usance.  The  usance  ^tween  London 
and  Paris  is  one  calendar  month :  a  bill  drawn 
in  London  on  Paris,  *  at  one  usance,'  on  Jan. 
2,  is  consequently  due  on  February  6.  The 
nomber  of  days  of  grace  varies  in  different 
coontries.    In  France  none  are  allowed. 

Qnioe  at  BCealiv  The  Bajlnr  of.  A 
Jewish  custom  sanctioned  by  the  gractioe  of 
oor  Lord,  and  adopted  by  the  early  Christians. 
A  custom  of  beginning  meals  by  invocations  was 
common  in  classical  antiquity.  (livy  xzziz. 
43 ;  Qnintil.  Dedam.  301.) 

Oraees  (Lat  Gratias).  In  Latin  Myiholo^, 
the  Qiaoes  answer  to  the  Greek  Chabeess  [which 
seel. 

(iBAcisL  InMusic^  ornamental  notes  attached 
to  principal  ones,  such  as  the  Aitoooiatuba, 
ShIsm,  &c  [which  seel. 

CIraeioso  (ItaL).  The  buffoon ;  a  favourite 
character  on  the  Spanish  stage. 

Ckaeola  (Lat.  graculus,  a  daw),  A  genus 
of  Dentiroetzal  Passerine  birds,  characterised  by 
a  moderately  long,  slightly  arched,  and  notched 
be»k;  nostrils  situated  anterior  to  the  base  of 
the  beak,  oblong  open,  and  notched;  tongue 
vith  a  short  apex,  often  bifid.  One  species  of 
this  genus  {GractUa  trisUs,  CuV.)  is  a  native  of 
India,  and  has  been  imported  into  the  islands 
of  Bourbon  and  Mauritius,  where  it  is  held 
is  the  highest  estimation  for  the  services  it 
(performs  in  checking  the  increase  of  locusts. 
The  bird  commonly  called  the  mino  grackle 
[Graeula  rdiaiosa  of  Linnaeus)  is  the  type  of 
the  genus  Euuxbes  of  Cuvier. 

UrmArnXmry  (Lat.  gradns).  A  term  applied 
in  Mammalogy  to  the  extremities  of  a  qua- 
druped which  are  equal,  or  nearly  so,  and 
adapted  for  ordinary  progression  on  dry  land. 
In  Ornithology,  the  pedis  pradarii  are  those 
in  which  the  whole  tibia  is  covered  with 
feathers. 

Grade  (Lat.  gradus,  a  step).  According  to 
tbe  French  method  of  estimating  angles,  a 
grade  is  the  hundredth  part  of  a  right  an^e : 
cadi  grade  is  further  divided  into  100  minutes, 
and  each  minute  into  100  seconds,  so  that 
-053730  of  a  right  angle  denotes  5  grades  37 
minutes  and  30  seconds,  or  as  it  is  sometimes 
vritten  d«37'  30^.  Whence  may  be  deduced 
an  easy  method  of  converting  grades  into  oidi* 
nary  degrees^ 

i  nUUeatt  (Lat  gradior,  1  step  or  go\  The 
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inclination  given  to  a  road,  canal,  or  river.  The 
rate  of  inclination  is  expressed  in  England  by 
taking  the  foot  as  the  unity,  and  saying  that  the 
gradient  is  one  in  so  many  feet  as  there  may  be  ; 
m  the  continental  style,  the  unity  is  always 
the  mitre^  and  the  gradient  is  quoted  in  sub- 
divisions thereof  Thus  in  EngUsh  documents 
it  is  said  that  the  gradient  would  be  1  in  100 
feet  when  the  rise,  or  inclination,  is  I  in  height 
to  100  feet  base;  in  continental  phrase  it 
would  be  called  a  gradient  of  O'Olm.  to  I'OOm. 
Formerly  it  was  thought  necessaiy  to  employ 
much  easier  gradients  for  the  locomotive  than 
some  which  are  now  admitted,  an  inclination 
of  1  in  200  being  then  considered  to  be  the 
maximum  inclination  that  should  be  allowed, 
whereas  1  in  33  is  considered  quite  within  the 
limits  of  practice.  The  maximum  inclination 
of  mail  coach  roads  is  taken  as  1  in  30 ;  that 
of  country  roads  as  1  in  20 ;  that  of  occupation 
roads  as  1  in  8  occasionally :  the  gradients  of 
river  navigation  are  Usually  considered  to  be 
from  1  in  2,000  to  1  in  1,260,  at  which  rate 
the  navigation  of  the  Rh6ne  was  for  a  long 
time  maintained  with  considerable  profit. 

Oradnale  (Lat  gradus).  An  anthem  sung 
in  the  Mass  of  the  Bonum  Catholic  church  after 
the  epistle.     [Ambc] 

OraUiiiate  (Lat.  gradus).  One  who  has 
taken  a  degree  in  a  college  or  university. 
[Bbgbeb;  Colleob;  Untvsbsity.] 

Oradiiat«d«  In  Ornithology,  when  the 
quill-feathera  of  the  tail  increase  in  length  bj 
regular  gradations. 

Ctaratduation.  In  Practical  Astronomy,  the 
division  of  circular  arcs  into  degrees,  minutes^ 
&C.  This  is  an  art  which,  though  depending 
on  the  geometrical  properties  of  tne  circle^  re* 
quires  for  its  successful  execution  the  appli- 
cation of  very  ercat  practical  skilL  For  the 
principles,  see  Mascheroni,  Giomitrie  du  Cam* 
paa ;  and  for  the  practical  part,  Troughton's 
*  Account  of  a  Method  of  Dividing  Astronomical 
and  other  Instruments,  &c.,'  in  £e  Phil.  Trans, 
1809,  as  also  his  article  '  Graduation '  in  Brew- 
sterns  Encydoptsdia. 

OraUiaator.  A  contrivance  for  accelerating 
spontaneous  evaporation  by  the  exposura  of 
large  surfaces  of  liquids  to  a  current  of  air  has 
been  termed  a  araduator;  and  in  some  salt 
works,  where  tne  brine  is  strengthened  by 
allowing  a  shower  of  it  to  trickle  over  faggots, 
the  process  is  called  graduation.  Vinegar  is 
sometimes  manufactured  in  a  kind  of  graduator, 
b^  suffering  a  mixture  of  alcohol  and  water,  pre- 
viously mixed  with  some  ferment,  to  trickle 
through  a  tub  filled  with  beech  shavings, 
through  which  a  current  of  air  is  at  the  same 
time  passing. 

ChrafUng  (Fr.  greffe).  In  Horticulture,  the 
operation  of  affixing  a  portion  of  one  plant  to 
another  in  such  a  manner  as  that  a  vital  union 
may  take  place  between  them.  Grafting  may 
be  performed  both  with  herbaceous  and  ligneous 
plants ;  but  in  practice  it  is  chiefly  confined  to 
the  latter,  and  more  especially  to  the  propa- 
gation of  esteemed  varieties  of  fruit-trees.    ^ 
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gnft^  plant  consists  of  two  parts:  tbe  slo^k 
or  stem,  which  is  a  rooted  plant  fixed  in  the 
ground;  and  the  scion,  sometimes^  but  erro* 
heouslj,  termed  the  grafi^  which  is  a  detached 
portion  oi  another  plant  to  be  affixed  to  it.  The 
operation  of  grafting  can  only  be  performed 
within  certain  physiological  limits ;  bat  these 
limits  hare  not  vet  been  abeolntely  determined. 

In  general,  all  the  spei*ies  of  one  genus  may 
be  grafted  on  one  another  reciprocally;  but 
this  is  not  universally  the  case,  because  the 
apple  cannot  be  grafted  on  the  pear,  at  least 
not  for  any  usefid  purpose.  In  general,  it  may 
be  presumed  that  all  the  species  of  a  natural 
order,  or  at  least  of  a  tnbe,  may  be  grafted 
on  one  another ;  but  this  does  not  hold  good 
universally.  The  reverse  of  this  doctrine,  how- 
ever, viz.  that  the  species  belonging  to  different 
natural  orders  cannot  be  grafted  on  one  an- 
other, holds  almost  universally  true;  and 
therefore  a  safe  practical  conclusion  is,  that 
in  choosing  a  stock,  the  nearer  in  affinity  the 
species  to  which  that  stock  belongs  is  to  the 
scion,  the  more  certain  will  be  the  success. 

Grafting  is  one  of  the  most  important 
operations  in  horticulture,  as  affi)rding  the 
most  eligible  means  of  multiplying  and  per- 
petuating all  our  best  varieties  of  firuit-trees, 
and  many  kinds  of  trees  and  shrubs  not  so  con- 
veniently propagated  by  other  means.  Varieties 
of  fruits  are  originally  procured  by  selection 
from  plants  raised  from  seed,  but  they  can  only 
be  peipetuated  by  some  mode  which  continues 
the  individual ;  and  though  this  may  be  done 
by  cuttings  and  layers,  yet  by  far  the  most 
eligible  mode  is  by  grafting,  as  it  produces 
stronger  plants  in  a  shorter  time  than  any  other 
methods. 

Grafting  is  performed  in  a  great  many 
different  ways ;  but  the  most  eligible  for  ordi- 
nary purposes  is  what  is  commonly  called  tipliee 
'grafting^  or  wAtp  graftma.  In  executing  this 
mode  both  the  scion  and  the  stock  are  pared 
down  in  a  slanting  direction,  and  afterwaras  ap- 
plied together,  and  made  fast  with  strands  of  bast 
matting,  in  the  same  manner  as  two  pieces  of 
rod  are  spliced  together  to  form  a  whip  handle. 
To  insuro  success,  it  is  essentially  necessary 
that  the  alburnum  or  inner  bark  of  the  scion 
should  coincide  accurately  with  the  inner  bark 
of  the  stock ;  because  the  vital  union  is  effected 
by  the  sap  of  the  stock  rising  up  throu|h  the 
soft  wood  of  the  scion.  After  the  scion  is  tied 
to  the  stock,  the  graft  is  said  to  be  made ;  and 
it  only  remains  to  cover  the  part  tied  with  a 
mass  of  tempered  clay,  or  any  convenient  com- 
position that  will  exclude  the  air.  The  season 
for  performing  the  operation  is,  for  all  deciduous 
trees  and  shrubs,  the  spring,  immediately  before 
the  movement  of  the  sap.  The  spring  is  also 
the  most  favoiu^ble  season  for  evci^reens  ;  but 
the  sap  in  this  class  of  plants  being  more  in 
motion  during  winter  than  that  of  deciduous 
plants,  grafting,  if  thought  necessary,  might  be 
performed  at  that  season. 

Grafting  hg  approach^  or  inarching,   is  a 
mode   of  grafting  in  which,  to  make  sure  of 
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saoceM^  the  scion  is  not  separated  ttom  tli« 
parent  plant  till  it  has  become  united  with  the 
0toek.  f'or  this  purpose  the  stodK  and  the  plant 
eontaining  the  scion  must  be  growing  dose 
together;  and  the  scion  being  drawn  to  one 
sJae,  and  made  to  approaeh  the  stock,  is  spliced 
to  it  by  cutting  off  a  portion  of  its  bark  and 
wood,  and  a  similar  portion  of  the  bark  and 
wood  of  the  stock,  applying  the  one  to  the  other 
so  that  their  alburnums  may  join,  and  then 
making  Iwthfast  by  matting,  and  excluding  the 
air  by  day,  grafting  wax,  or  moss.  Wben  the 
scion  has  effected  a  vital  union  with  the  stock, 
its  lower  extremitr  is  cut  through,  so  as  to 
separate  it  from  the  parent  plant,  and  it  now 
becomes  an  independent  graft  In  this  way 
trees  of  difficult  propagation  may  be  prc^Migated 
with  certainty ;  while  if  any  of  the  other  modes 
of  propagation,  whether  by  cuttings  or  grafting, 
were  adopted,  a  proportion  of  the  cuttings  or 
scions  would,  in  all  probability,  be  lost 

Qrqfttng  herhaceevs  ptantt  differs  in  nothing 
from  grafting  such  as  are  of  a  woody  nature^ 
excepting  that  the  operation  is  performed  when 
both  stodc  and  sdon  are  in  a  state  of  vigorous 
growth.  It  is  less  practised  than  the  grafting 
of  woody  plants. 

Griming  the  herbaceous  shoots  o/woodg plants 
— the  grejfe  herhace  of  the  French — has  been 
extensivelv  employed  in  France.  The  sdons 
are  formed  of  the  points  of  growing  shoots ;  and 
the  stocks  are  also  the  points  of  growing  shoots 
cut  or  broken  over  an  inch  or  two  below  the 
point,  where  the  shoot  is  as  brittle  as  asparagus. 
The  operation  is  performed  in  the  deft  manner ; 
that  is,  by  cuttine  the  lower  end  of  the  scion  in 
the  form  of  a  wedge,  and  inserting  it  in  a  cleft 
or  slit  made  down  the  middle  of  the  stock.  The 
finer  kinds  of  azaleas,  pines,  and  firs  are  propa- 
gated in  this  way  in  the  French  nurseries ;  and 
thousands  otPinvs  Laricio  have  been  so  grafted 
on  Phtus  sylvestris  in  the  forest  of  Fontaine- 
bleau.  At  Hopetoun  House,  near  Edinburvh, 
this  mode  of  grafting  has  been  successfiUly 
practised  with  Abies  Bmithiand,  the  stock  being 
the  common  spruce  fir. 

Orftin  (Lat.  eranum).  By  a  statute  passed 
in  the  reign  of  Edward  III.  (1266),  it  was 
enacted  that  thirty-two  grains  of  wheat,  taken 
from  the  middle  of  the  ear  and  wdl  dried, 
should  constitute  a  pennyweight,  of  which 
there  were  to  be  twenty  in  an  ounce.  The 
grain  now  in  use,  however,  is  the  7,000th  part 
of  a  pound  (avoirdupois) ;  in  other  words,  th^ 
70,000th  part  of  the  weiefat  of  an  imperial 
gallon  of  water  at  62°  Fahr.,  the  l>arometer 
being  at  thirty  inches.  Under  the  same  condi- 
tions, a  cubic  inch  of  water  weighs  252*458 
grains.  The  gnun  is  the  unit  of  our  system 
of  weights.  [Wmohts.]  The  French  ded- 
gramme  is  about  1*5  English  grains,  the 
gramme  bemgs  15*434  English  grains. 

Oraln  Tin.  The  purest  kind  of  tin.  The 
term  was  formerly  applied  to  the  metal  ob- 
tained from  the  rounded  pebbles  of  tin  ston«v 
called  stnam  Hn,  The  peculiar  columnar 
fracture  which  pure  tin  exhibits  when  bcoken. 
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k  given  hr  heatiiig  th«  ingot  till  it  beoomet 
brittle,  and  then  letting  it  fiUl  from  a  height 
vpon  a  hard  pwement. 

Qnte*  m€  VAradlM.  The  aeeds  of  a 
ipedee  of  Amomntm:  they  are  acrid,  and  said 
to  be  the  maluffueta  pepper  of  Aftica.  They 
are  also  called  ffuhua  ffj?*^^*  "^^  '"^  laigelj 
impoitcd  from  Afrrica.  They  are  naed  to  gire 
a  poDguit  llaToiir  to  spiribB,  beer,  and  Tinegar. 
Bj  66  Geo.  IIL  e.  68  no  brewer  or  dealer  in 
bMT  ahall  have  in  his  poBoeaoion  or  use 
graiaa  of  pazadifle,  under  a  penalty  of  600/.  for 
each  oflenoe.  Aa  eironeoofl  notion  preTails 
tbat  these  aeeda  are  injurious ;  in  Africa  they 
aie  aiteemed  a  wholeaome  spioe,  and  naed  by 
the  aatiTea  to  aeaaon  their  food. 

•rallaa  (Lat  stiits).  The  Linnaan  name 
af  the  ord«r  of  long-legged  wading  birda. 

QnaaMnmamm  (Lat  gramen,  graaa).  An 
ofdff  of  Endogenona  plants,  commonly  called 
frataet,  in  which  the  paztB  of  fraetification  are 
cawntially  perfect^  althoo^  they  are  in  a  very 
vBQMal  atate  in  what  may  be  called  their  ac- 
enaoiy  organs.  They  haTe  neither  calyx  nor 
eorofla;  but,  in  lien  of  them,  imbricated  scalea, 
taSkdpale^  and  glumes:  the  latter  of  which 
gira  riae  to  the  name  glumaeetmSj  often  applied 
to  these  phmts.  They  are  nearly  aUiM  to 
aedgea^  from  which  they  differ  in  baring  the 
>h«tbs  of  their  leayes  alit  and  their  stems 
hollow. 

The  Graseea  are  widely  distributed  over  the 
wnld,  indnding  about  one  in  twenty  two  of 
all  known  plants,  according  to  Schonw.  They 
ai«  aodal  plants,  forming  herbage  in  temperate 
dixaates,  and  becoming  arborescent  in  the  tro- 
pica The  order  is  a  most  important  one»  bat  not 
anifbimly  wholesome,  for  Darnel  pass,  Lolium 
Uwdmtum,  is  said  to  posseas  poisonons  qnali- 
tin,  which  are  attributed  also  to  the  Featuca 
fuadrideniaia  of  <^to^  to  Bromua  purgans, 
etdtariieu»,  and  moliis,  and  to  an  Indian  variety 
of  P^mdum  icrobieuUUum,  Several  roecies 
of  Andropogon  yield  frasrant  oils.  [Obass 
On.]  The  bamboo,  BamSuia  arundiniuxa,  is 
one  of  the  most  ussfnl  grasses  in  wann  ooun- 
trNs;  aa  also  is  the  su^  cane,  Saccharum 
•jkimarum^  in  a  oommeroal  point  of  view.  The 
pTUidpal  cereal  grasses  cultivated  for  food  are, 
WW,  Bariej,  Oats,  Rye,  Rice,  Indian  Com, 
Millets,  Guinea  Corn,  and  Swamp  Rice.  The 
graiaa  of  Cbur  laekryma  are  used  aa  beads 
voder  the  name  of  jAs  ieara.  Some  kinds  of 
gnus,  aa  the  ArnnwpkHa  artnaria  and  Mytnua 
trmarius,  are  useful  in  binding  the  loose  sand 
of  the  seashore.  Ergot  is  the  ovaiy  of  nre 
atueked  by  a  ftiagns  called  Oidium  ahoriifa' 
tif'B*,  The  flinty  surface  of  the  stems  or  straw 
irad^n  many  valuable  for  domestie  use,  as  for 
fbnnqg  the  plat  from  whidi  straw  bonnets,  &c 
oe  BamdactnredL  The  systematioal  arrange- 
»«t  of  grasses  is  a  difficult  and  unsatisfactory 
ta«^  and  has  oocnpted  the  attention  of  many 
lotaaistP.  Sindair'a  HortuM  Qromineut  Wo- 
h^nenns  will,  however,  be  fcmnd  a  useful 
•eeoaot  of  the  relatira  qualitias  of  p^rtore 
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(Gr.  7/HVMMwM,  flc.  T^x^l.  ^ 
grammatical  art;  from  yp^^,  I  write).  The 
science  which  has  for  its  olgect  the  laws  which 
regulate  human  Unguage.  Language,  in  its 
widest  aoc^tation»  may  be  defined  to  be  the 
expression,  by  means  of  outward  signs^  of  what 
passes  in  the  mind.  If,  therefore,  it  is  to  ad- 
mit of  rules,  or  general  laws,  it  is  plain  that 
we  must  seek  those  laws  either  in  the  constitu- 
tion of  the  mind  where  it  orif^inates,  or  of  the  out- 
ward materials  of  which  it  is  composed.  These 
are  either  sounds,  visible  images  (i.e.  letters  as  re- 
presenting sounds),  or  gestures.  G^mmar  takes 
account  of  the  first  two  only.  [Gbstubb  Lan- 
OUAOE.]  The  material  of  language,  ^en  it  is 
sound,  is  capable  of  analysis  into  a  definite  num- 
ber of  simple  elements.  It  is  not  our  object  at 
present  to  enter  on  the  consideration  of  this 
part  of  language,  whether  consisting  of  sound, 
or  marks  to  designate  sound.  We  pass  on  to  its 
more  important  class  of  laws,  which  result  from 
the  internal  conditions  of  the  mind ;  and  which, 
viewed  in  that  reference,  constitute  the  subject- 
matter  of  philosophical  grammar,  properly  ao 
called.  An  analysis  of  our  mental  uusmties 
must  therefore  nrecede  any  attempt  to  define 
the  province  and  settle  the  principles  of  gram- 
mar. Of  the  various  divisions  of  the  human 
faculties  proposed  by  philosophers,  we  shall 
adopt,  as  best  suited  to  our  purposes,  that 
which  distinguishes  them  into  two  grand  classes 
^the  province  of  affection,  and  that  of  percep- 
tion or  intellection.  The  discriminating  mark 
of  the  former  class,  under  which'  we  include 
alike  the  outward  senses  and  the  inner  sense 
or  emotion,  is  this,  that  the  faculties  which  it 
includes  imply  a  state  of  mind  or  consciousness^ 
and  that  omy.  By  perception  or  intellection, 
on  the  other  hand,  are  meant  those  states  of 
mind  which  refer  to  a  real  or  supposed  object, 
out  of  the  mind  itsell  '  To  know '  and  '  to 
know  nothing '  are  contradictory  conceptions ; 
every  act  of  knowledge  implies  at  once  an 
object  and  a  mind  to  which  that  object  is  pre- 
sents Each  of  these  portions  of  the  mind  has 
its  appropriate  expression,  its  peculiar  lan- 
guage. The  language  of  emotion  is  oommon 
to  men  and  animala.  It  consists,  for  the  most 
part^  of  certain  simple  sounds  or  exclamations, 
which,  if  capable  of  being  reduced  to  rules  at 
all,  must  rest  for  those  rales  on  physiological 
considerations,  which  form  the  province  of  phi- 
losophical grammar.  We  must  seek  that  pro- 
vince, consequently,  in  the  language  of  intelli- 
gence or  reason.  Rational  discourse,  or  hu- 
man language,  may  be  figuratively  expressed  as 
the  outward  tgpe  or  form  which  thoughts,  and 
the  laws  whidi  regulate  them,  impress  on  the 
material  of  sound  In  the  words  fd  Plato, 
*  reason  and  discourse  are  one ;  only  the  former, 
as  the  conversation  of  the  soul  with  hersd^ 
which  goes  on  without  the  intervention  of 
sound,  hss  obtained  among  us  the  name  of 
discourse  of  reason.'  We  do  not  deny  that 
language,  in  this  limited  sense,  may  become 
the  expression  of  emotion  in  ourselves,  and 
excite  emotion  in  others.    Both  these  object^ 
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lidwever,  it  can  effect  only  mediately :  the  first, 
by  converting,  through  reflection,  an  emotion 
into  an  object  of  consciousness ;  by  rendering 
it  wiefligibU  to  oarselves,  then  intelliffible  to 
others:  the  second,  only  through  the  under- 
standing of  those  whom  we  address.  The  laws 
of  language  must  therefore  oorrpspond  with 
the  laws  of  the  intellect :  if  there  is  anytfaixig 
universal  and  necessary  in  the  one,  its  repre- 
sentative or  image  must  be  found  repeated  in 
the  other.  But  the  necessary  laws  of  thought 
are  the  object-matt«r  of  logic  It  mighty  there- 
fore, seem  that  logic  and  universal  grammar 
are  convertible  terms.  Both  sciences  consider 
alike  the  forms  of  the  intellect^  and  the  right 
mode  of  e^mressing  these  forms  in  language. 
Bat  they  diner  in  this,  that  logic  considers  the 
intellectual  process  primarily,  and  its  expres- 
sion in  language  only  incidentally;  whereas 
grammar  considers  the  former  only  in  so  far  as 
it  conduces  to  the  right  understanding  and  due 
regulation  of  the  latter.  Having  previously 
distinguished  philosophical  from  merely  prac- 
tical or  empirical  grammar,  we  may  now  distin- 
guish philosophical  grammar  itself  into  uni- 
versal and  p^icular.  The  first,  as  we  have 
seen,  corresponds  to  logic:  as  the  one  is  the 
science  of  those  conditions  which  must  be  pre- 
supposed in  order  to  render  thought  and  intel' 
ligevce  possible ;  so  the  other  contemplates  the 
conditions  which  are  to  render  possible  the  out- 
ward expression  of  thought  and  intelligence. 
The  same  relation  which  universal  ^prammar 
bears  to  logic,  particular  erammar,  philosophi- 
cally treat^  may  be  said  to  hold  to  the  kin- 
dred science  of  psychology.  It  considers  the 
experimental  laws  of  the  mind  with  the  same 
view  with  which  universal  grammar  contem- 
plates those  that  are  necessary.  It  takes  into 
account  the  effects  of  accidental  association, 
in  order  to  explain  the  idioms  or  peculiarities 
of  the  particular  language  before  it.  It  calcu- 
lates, so  to  speak,  the  disturbing  forces  which 
act  on  the  general  law. 

In  developing  the  principles  of  universal 
grammar,  we  shidl  consider,  in  order,  the  various 
kinds  of  words  or  parts  of  speech  into  which 
language  is  ordinarUy  distinguished. 

The  first  class  of  words  corresponds  to  the 
faculty  called  by  logicians  apprehension^  or 
simple  apprehension.  They  are  commonly 
named  nouna^  or  sultstantiveSy  or  nouns  substan* 
tiw ;  and  express  either  individuals,  as  '  John, 
Charles  ;'  or  classes,  as  *  man,  animal.'  They 
are  called  substantives  because  they  express  a 
real  or  supposed  substance,  a  something  which 
is  conceived  to  stand  under,  or,  in  scholastic 
language,  to  be  the  support  oif,  certain  qualities. 
These  qualities  may  in  their  turn  be  considered 
Hs  substances,  and  expressed  by  substantives,  as 
whitenessy  greenness.  When  considered  in  rela- 
tion to  the  substance  of  which  they  are  proper- 
ties, they  constitute  the  second  class  of  words — 
adjectives^  or  nouns  adjective.  Thus  we  say, 
'  a  white  horse,  a  dazzling  whiteness ;'  where  the 
same  conception  which  in  the  former  case  is 
regarded  as  a  quality,  and  expressed  by  an 
56 


adjective,   is  in  the  second  converted   into  h 
substance,  itself  the  support  of  other  properties. 

Thus  fiir  the  only  intellectual  power  implied 
in  language  is  that  of  forming  general  concep- 
tions. A  conception,  when  formed,  is  capable 
of  being  resolved  back  into  its  constituent  parts. 
In  the  conception  *  stag'  we  find  the  property 
of  swiftness  contained.  This  attribution  of  a 
quality  to  a  substance,  is  what  logicians  call  a 
Judgment;  its  expression  in  language  is  an 
affirmation,  or  proposition.  The  sign  of  this 
attribution  is  called  the  copula :  '  The  stag  «j 
swift'  Every  jud^ent  which  has  regard  to 
matter  of  fact  considers  an  event  either  as  past, 
present,  or  future :  *  The  hair  was  light,  is  dark, 
wiU  be  grey.*  When  the  attribute  property  or 
quality  is  combined  with  the  copula  or  word 
signifying  the  affirmation  or  attribution,  a  third 
class  of  words  is  produced,  to  which  we  eive 
the  name  of  verbs.  Thus  instead  of  sarong, 
'  the  sun  is  bright^'  we  may  say, '  the  sun  shines,' 
where  the  latter  form  of  expresiiion  is  equivalent 
to,  or  capable  of  being  analysed  into,  the  for- 
mer. A  fferb  is  therefore  a  compound  part  of 
speech,  consisting  of  an  adjective  and  a  copula 
or  affirmation^  and  signifying  not  only  the  con- 
ception of  a  property t  but  our  perception  or 
judgment  that  such  property  does  inhero  or 
belong  to  some  substance,  or  else  that  it  has 
belonged  op  wUl  belong  to  it  The  relation 
between  property  and  substance,  expressed  in 
every  proposition,  may  be  differently  stated  as 
the  relation  of  part  to  whole,  of  species  to  ^nus, 
of  individual  to  species ;  distinctions  which  do 
not  concern  us  at  present,  inasmuch  as  gram- 
mar, no  less  than  logic,  has  regard  only  to  our 
mode  of  conceiving  things,  not  to  things  as 
they  are  in  themselves. 

The  three  parts  of  speech  which  we  have 
thus  analysed — ^the  substantive,  the  adjective, 
and  the  verb — ^are  called  the  primary  or  essen- 
tial parts  of  speech.  They  are  those  without 
which  no  discourse  could  take  place,  no  act  of 
judgment  be  communicated;  in  other  words, 
without  which  no  sounds  could  have  meaning. 
The  parts  of  speech  which  remain  to  be  con- 
sidered are  the  pronoun^  the  article,  the  adverb^ 
ihe  preposition,  the  conjunction,  the  interjection. 

The  pronoun  is  so  called  from  its  being  a 
substitute  for  a  noun ;  a  compendious  contri- 
vance to  avoid  repetition,  or  needless  and  in- 
convenient specification :  as,  *  John  is  tall  and 
he  is  handsome,'  which  is  equivalent  to  saying, 
'  John  is  tall  and  John  is  handsome.'  They  are 
commonly  subdivided  into  personal  or  substan- 
tive, adjective,  demonstrative,  relative,  inde- 
finite, and  interrogative  pronouns. 

Articles  aro  words  joined  to  substantives,  for 
the  purpose  of  defining  whether  the  substance 
or  conception  is  to  be  understood  in  a  general 
sense,  or  in  particular  reUtion  to  an  individuaL 
When  the  first  is  our  intention,  we  use  in 
English  no  article  whatever:  as,  *  Man  is 
corrupt ; '  by  which  we  mean  that  corruption  is 
an  attribute  of  the  genus  '  man,'  and  not  of  any 
particuhir  individual  to  the  exdusion  of  others. 
If  we  used  the  ai-ticle  a  or  a?t,  we  should  i^ 
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Dntt  imtiuiceB  mean  that  some  individual  or  j  for  their  fof^  on  ezperienoe,  as  those  of  -pari 
otiier  of  the  Hpeciee  was  oontemplated :  '  I  saw  j  and  vjikole^  sttUtance  and  attribute,  which  we 
c  hone.*  When  we  nse  the  definite  article ,  have  seen  to  oonatitiite  the  neceeeitj  for  the 
tAe,  we  mean  to  specify  which  indindnal  of  ^  |>rimar7  parts  of  speech.  They  differ,  however, 
the  species  we  hare  in  view.  |  m  this,  that  the  latter  must  enter  into  every 

The  adverb  derives  its  existence  from  the .  proposition  to  render  it  a  proposition  at  all ; 
£fficalty  of  defining  by  one  word  the  precise  ,  whue  those  which  we  are  now  considering  may 
qoality  of  a  particnlar  object  When  we  say  a  or  may  not,  according  to  the  matter  in  hand.  In 
thing  is  '  green,'  we  may  call  up  in  the  minds  [  all  lanffoaffes  they  are  expressed  more  or  less 
of  our  hrarers  the  image  of  a  veoy  different ,  perfecm'.  In  our  own,  and  m  the  other  branches 
ifaade  of  greenness  from  that  which  we  are  ,  of  the  Teutonic  stock,  this  expression  is  effected 
deserilnng.  If  we  say  it  is  '  very  green,'  our ,  in  two  wavs.  Either  the  relation  intended  to 
Ungosge  is  more  definite.  An  adverb  may  i  be  implied  is  expressed  by  an  affix  or  prefix  to 
eoDseqnently  be  described  as  a  modifying  part !  the  radical  or  abstract  portion  of  tne  word 
of  speech,  joined  with  adjectives  or  verbs  to  ,  itself;  or  the  relation  is  regarded  as  abstracted 
dffine  more  accurately  the  degree  of  the  quality .  fin>m  all  particular  objects  between  which  it 
or  drenmstances  of  the  action  predicated.  That  |  might  be  conceived  to  subsist,  and,  so  abstrac- 
it  is  not  an  essential  part  of  language  is  evident !  ted,  is  embodied  in  a  distinct  word  or  particle, 
fimn  the  dreumstance  that  its  place  may  be  i  Thus  what  the  Latins  expressed  by  the  termi- 
snpplied  either  by  a  termination,  as  '  greeuMA,'  {  nation  o  or  ^  as  *  domino/  'nubt/  is  represented 
fizr  'rather  ^en;'  or  by  a  periphrasis,  as  ^  in  English  by  the  prepositions  'to'  or  'for.' 
*he  walks  with  speed,'  instead  of  '  he  walks  i  Generally  speaking,  the  earlier  a  language,  the 
rapidly.'  richer  it  is  found  to  be  in  terminations ;  which, 

FrtfomiumM  are  Chose  parts  of  speecli  which  as  the  faculty  of  abstraction  becomes  habitual, 
express  relations  between  substances,  and  ore  |  are  commonly  abridged  in  number,  and  replaced 


consequently  joined  only  with  substantives ;  as, 
*Jrom  the  dty  to  the  country.'  We  shall  con- 
rider  them  more  at  length  when  we  come  to  treat 
of  the  inflections  of  words. 

Aa  prepositions  express  objective  relations,  so 
conjuskctwnB  may  be  said  to  represent  those  of 
a  satrjective  nature;  or  those  relations  which 
we  percrive  to  exist  between  the  judgments  of 
oar  own  intellect,  whether  of  mere  succession, 
of  inference,  or  the  like.  They  are  consequently 
used  to  connect  propositions  together;  as, 
*  John  is  wise,  therefore  he  is  good; '  '  John  is 
wise  because  he  is  good,'  &c  They  are  to  the 
syOogiatic  faculty,  or  the  faculty  which  perceives 
the  comiection  and  dependence  of  simple  judg- 
mentBt  vhat  the  copuki  is  to  the  jbculty  which 
furms  these  judgments.  As  the  one  forms 
words  into  propositions,  so  the  other  are  neces- 
sary to  combine  propositions  into  sentences. 

The  interyeetion  ia  the  expression  of  emotions, 
and  emotions  only.  It  is  not,  therefore,  oon- 
fiued  to  Attflum  discourse;  and  as  it  has  nothing 
to  do  with  the  operations  of  the  intellect,  is 
ine^iable  of  logical  combination  with  other 
words.  It  might  therefore  be  doubted  whether 
it  eaa  with  propriety  be  called  a  part  of  speech 
ataU. 

We  have  said  that  the  last-mentioned  '  parts 
of  speech'  were  not  necessary  caDSdtoenta  of 
UogiBge.  We  so  hx  qualify  that  assertion,  in 
Rgard  to  prepositions  in  particular,  as  to  admit 
that  they  are  the  expressions  and  modes  of 
eooeeption  which  Uie  human  understanding 
m&voidably  forms.  WhetheT,  in  technical 
lugiiage,  the  necessity  be  a  formal  or  a 
^vUerial  necessity,  we  forbear  to  discuss  at 
luge;  since  it  ia  a  subject  on  which  logicians 
are  sot  agreed.  We  ourselves  are  inclined,  with 
£iiit,  to  think  it  formal.  We  conceive  the 
ivlatioiH  of  cause  and  effect,  of  time  and  place, 
of  action  and  passion,  to  be  as  much  pure 
Aloctof  the  undervtanding,  and  as  independent 
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by  particles.  A  word  which  admits  a  variety 
of  such  modifications  is  said  to  be  declinalden 
The  only  declinable  or  inflected  parts  of  speech 
are  the  substantive  and  the  verb,  and  in  some 
languages  the  adjective  and  participle,  with  the 
representative  parts  of  speech,  the  pronoun  and 
article.  The  reason  of  this  is  sufficiently  ob- 
vious. It  is  between  supposed  substances  that 
the  relations  of  cause  and  effect  and  those  of 
place  are  conceived  to  exist ;  while  the  relations 
of  tiTne  pertain  to  action  and  passion,  or  those 
changes  in  the  state  of  substances  which  are 
expressed  in  language  by  verbs.  The  dedension 
of  adjectives  is  an  anomaly  in  language.  It 
probably  results  from  the  facility  with  which 
we  convert  in  our  thoughts  a  quality  or  attribute 
into  a  substance :  unless  it  is  to  be  accounted 
for  by  what  grammarians  call  '  attraction ; '  a 
supposed  infiuence  which  the  inflexion  of  a  word 
exerts  over  those  immediately  in  contact  with 
it,  and  which  is  owing  partly  perhaps  to  the 
desire  of  euphony,  and  partly  to  a  confusion  of 
thought,  the  effect  of  association.  The  sum 
total  of  the  modifications  which  the  words  of  a 
language  admit  constitute  what  is  called  tha 
accidence  of  that  language.  The  circum- 
stances under  which  such  modifications  or  in- 
fiexions  take  place  are  the  subject-matter  of 
that  part  of  grammar  which  is  named  syntax. 
These  infiexions  are,  in  nouns,  case,  number, 
and  gender ;  in  verbs,  txnae,  mood,  person,  and, 
in  most  lauguages,  number. 

The  oases  of  nouns  are  the  expression  bt  the 
relations  of  substances.  In  Latin  there  are, 
besides  the  nominative,  or  absolute  form  of  a 
conception,  and  the  vocative,  used  in  addressing 
or  calling  to  another  person  (a  compound  of  a 
noun  and  an  interjection),  four  cases  properly 
so  called ;  the  genitive^  the  dative,  the  accusa- 
tive, and  the  ablative.  Of  these  the  English 
language  retains  in  its  nouns  one  only,  the 
genitive ;  in  its  pronouns  two,  the  genitive  and 
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aceuBatiTe.  AH  otiMr  etsM  it  replaces  hj  pre* 
positione. 

The  genitive  ease  egpresses  the  relation  of 
property,  A  single  conception  is  eapable  oC 
being  analysed  into  a  nnmber  of  constituent 
parts,  which  are  either  necessary  to  the  whole 
conception,  or  bound  up  with  it  by  association 
more  or  less  habituii  We  represent  this  pro- 
cess in  lansuaee  by  some  change  either  in  the 
word  whidi  signifies  the  propert^^  or  in  thai 
which  denotes  the  containing  substance.  The 
last  is  Uie  case  in  most  European  languages. 
Thus,  we  speak  in  Latin  of  color  equi,  the 
colour  of  a  horse;  philosophia  Socratis,  the 
philosophy  of  Socrates,  For  the  eontrorersy 
respecting  the  ffenitire  case  in  English,  see  the 
Inquiry  into  the  Character  and  Origin  of  the 
Possessive  Augment^  by  Seijeant  Manning. 

The  datiye  case  implies  partieipaHon  in  the 
effect  of  an  action,  expressed  in  English  by  the 
preposition  'to'  or  •for.*  *Dedi  ei,*  *I  gare 
It  to  him ; '  where  tlie  effect  of  my  act  of  giving 
is  shared  only  by  another. 

The  accusative  is  used  where  the  efi^  of  an 
action  is  conceived  as  passing  over  entire  to 
another  substance:  'Laceravi  librum,*  */  tore 
the  book ; '  where  the  whole  of  the  immediate 
effect  is  conceived  as  confined  to  the  book 
which  I  tear.  It  is  also  called  the  objective 
case. 

The  ablative  case,  if  we  regard  its  etymology 
only,  we  should  define  to  be  that  which  ex- 
presses loss  or  privation.  In  this  sense  it  ought 
to  be  considered  as  a  modification  of  the  dative, 
or  the  case  which  -  expresses  the  incidental  or 
participated  effects  of  an  action;  and  we  ac- 
cordingly find  that  in  Latin  the  English  pre- 
position *  from '  is  frequently  expressed  by  the 
dative.  There  is,  however,  a  kind  of  relation 
which  no  other  case  serves  precisely  to  convey, 
that  of  outward  proximity,  which  is  expressed 
in  English  by  such  prepositions  as  at,  near,  hy^ 
upon,  and  in  Latin  by  the  ablative  case,  which 
consequently  is  not  so  useless  or  superfluous 
a  form  as  some  grammarians  have  considered 
it  to  be.  It  mubt,  however,  be  remembered 
that  this  system  of  cases  is  in  some  measure  the 
arbitrary  work  of  Greek  and  Latin  grammarians, 
and  that  great  confusion  and  difficulty  has  been 
caased  by  treating  as  a  single  case  what  are 
really  several  cases,  although  alike  in  form. 
XLocATivB  Case.] 

Besides  the  inflexion  of  case,  nouns  admit, 
in  most  languages,  those  of  number  and  gender. 
The  latter  is  a  mere  generalisation  from  ex- 
perience ;  and  though  it  may  be  convenient  to 
have  a  termination  to  designate  it,  it  is  not 
necessary,  as  is  apparent  from  our  own  lan- 
guage, which  expresses  this  distinction  only  in 
its  pronouns,  and  in  some  few  of  its  sub- 
stantives. Our  conceptions  of  nnmber  are 
doubtless  conditions  of  our  mental  constitution. 
They  may  be  generalised  under  the  forms  of 
unity  simple,  unity  comprehensive,  and  plurality. 
Unity,  whether  regarded  simply  or  as  an  aggre- 

Site,  is  expressed  by  the  singular  number, 
any  languages,  besides  singular  and  plural, 
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have  a  fimn  to  denote  dnaHtr,  or  two  things 

togtther ;  a  ftt/d  which,  probably,  is  owing  to 
the  duality  of  the  parts  of  the  human  body,  a« 
the  hands,  feet,  &c. 

We  proceed  to  consider  the  dif^rent  kinds 

of  ver&j  and  their  modifications.     Verbs  are 

divided  into  transitive,  intransitive,  and  passive. 

They  admit  necessarily  of  time  and  mood; 

accidentally  and  by  usage,  of  person  and  nun^er. 

A  propOTty,  taking  the  word  in  the  most 

general  sense  of  which  it  is  capable,  may  b«  - 

conceived  either  as  a  state^  a  process,  or  as  a 

power  in  action.    To  the  first  two  correspond 

the  verbs    commonly  called   intramdtive,    or 

neuter,  as*  I  rest,'  'Igrow,'  'IfiilL'    When  a 

power  ia  in  action,  we  measure  it  by  its  eflfecta 

on  some  substance ;  we  conceive  the  action  aa 

passing  on  to  another  object,  as  'the  douda 

oring  rain.'    The  verb  which  expresses  this 

transition  is  called  the  t/erb  active  or  transitive. 

But  not  only  are  we  able  to  conceive  an  object 

exerting  power;    we  may  also  consider  it  aa 

susceptible  of  influence   or  change  from  tho 

action  of  another  object    This  is  expressed  by 

the  verb  passive,  as  *  the  dog  was  beaten*  Many 

i  other  modifications  of  action  and  change  have 

their  appropriate  forms  in  different  languages. 

Such  are  the  verb  middle  or  refiez  in  GKreek,  the 

j  verbs  frequentative  and  desiderative  in  Greek 

I  and  Latin.    These,  however,  are  matters  of 

I  idiom,  not  of  universal  necessity. 

I      Equallv  extensive  with  the  conceptions  of 

cause  and  effect  is  that  of  time,  as  the  universal 

;  condition  of  all  change  in  nature.    The  words 

I  which  signify  the  one  must  therefore  be  capable 

,  of  expressing  the  other.    Hence  the  necessity 

;  for  tenses  in  verbs,  or  the  infiexions  which  de^ 

termine  the  time  of  the  action,  as  present,  past^ 

or  future.    We  may  further  abstract  an  action 

from  its  relation  to  time  altogether ;  and  this 

abstraction  is  in  some  languages,  as  in  the 

Grreek,  represented  by  a  form  appropriate  to  the 

pmpose,  called  the  aorist,    [Aobist.] 

The  modifications  of  verbs  which  we  hava 
been  considering  concern  change  or  action  ob- 
jectively, or  in  relation  to  the  substances  which 
they  are  supposed  to  aflbct  Our  judgments 
themselves  are  also  liable  to  certain  modifi- 
cations, which,  as  regarding  only  the  way  in 
which  we  conceive  of  events,  may  be  said  to 
constitute  the  subjunctive  conditions  of  verba. 
Our  knowledge  of  an  occurrence  may  be  either 
certain  or  uncertain ;  and  uncertain  either  ab- 
solutely, or  only  under  particular  suppositions^ 
When  we  simply  express  our  judgment  that 
a  thing  is,  has  been,  or  will  be,  in  such  and 
such  a  state,  we  are  said  to  speak  indicatively, 
or  in  the  indicative  mood.  When  we  consider 
a  thing  as  possible  merely,  we  use  the  potential 
mood,  denoted  in  English  by  the  auxiliary 
verbs  *  may '  or  '  might.'  When  we  speak  of  it 
as  dependent  for  its  occurrence  on  certain  con- 
ditions, or  in -case  of  its  occurrence  as  connected 
with  certain  probable  or  inevitable  conse- 
quences, we  use  the  conjunctive  mood :  *  I  vtould 
go,  if  he  woidd  let  me.'  Different  languages 
express  these  modifications  of  judgment  mone 
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Two  other  nodal  tmns  still  romiiiii  to  bo 
CQuiderad.  They  haye  been  called  by  gram- 
■aiuos  the  imperatim  and  optative  moodSt  as 
C8BV«yi]i|  the  exnreaaon  of  a  command  or  % 
viaL  lliej  may  oe  indnded  under  the  general 
tcTB  <tf  detiitraUve^  and  imply  at  once  the 
<oawption  of  an  erent  and  onr  desire  that  that 
crait  aboold  take  place.  They  may  therefore 
be  rrguded  as  fonnin|[  the  connecting  link 
between  Terbs  and  intellections ;  between  the 
wads  vhidi  belong  to  the  perceptive  and  those 
viudk  potain  to  tl^  emotlTe  part  of  our  nature. 

What  VA  commonly  n«ned  the  infinitive  mood 
WMj  be  eonsidered  as  the  point  of  transition 
hm  a  Tab  to  a  sabetantiye.  It  is,  so  to  speak, 
a  nbetanHted  attribute,  and  is  used  as  the 
•Dbjfct  of  a  proposition  as  correctly  as  substan- 
dm  themsuTea :  e.g.  *Tt>dUSB  gain.' 

The  jHriliaMs  is  nsnally  ranked  as  a  separate 
put  o€  speeiSL  It  may  be  said  to  hold  the 
euoe  intermediate  place  "between  a  yerb  and  an 
adjeetiye,  as  the  infinitiye  holds  between  a  yerb 
sad  a  nbstantiye.  It  possesses  all  the  pro- 
pnties  of  the  yerb,  saye  afiirmation ;  that  is  to 
MT,  to  the  properties  of  the  a^jectiye  it  adds 
the  power  of  denoting  time. 

The  attribution  to  yerbe  of  number  and 
person  is  logienlly  as  anomiilous  as  it  is  to 
nngn  gender  and  number  to  adjectiyps.  Most 
laa^nges  fiUl  into  this  error,  which  is,  howeyer, 
naerpbble  of  a  yery  easy  historical  solution. 
It  aruse,  doubtless,  ftom  the  original  custom  of 
aoaeung  the  pronoun  to  the  termination  of  the 
Ttrb,  and  continuing  the  use  of  the  inflection 
after  its  import  had  been  forgotten,  and  when 
the  pronoun  had  been  formed  into  an  indepen- 
dent part  of  speech. 

(Hluoiab,  CoMFAnATiyn. — Although  lan- 
gsagea  can  be  classified  only  according  to  the 
chancier  of  their  grammatioal  forms,  yet  the 
priceiples  by  which  these  forms  are  developed 
run  through  all  languages,  in  so  fiw  as  they 
auy  be  said  to  possess  any  grammatical  sys- 
tra  at  alL  Difnnenoes  of  grammar  mark  off 
^  fuiiliea  of  human  speech  by  bairiers 
whieh  are  never  orerpassed.  A  language 
■ay  borrow  from  the  vocabulary  of  another 
bagoage;  mtil,  like  the  Arauoan  of  America, 
II  £u  more  foreign  than  native  words  in  its 
dietaonaiy;  bat  its  srammar  never  changes. 
There  can  be  no  such  thing  as  a  mixed  kn- 
gaage,  if  by  this  term  we  refer  to  its  grammar, 
aad  not  nczely  tothe  words  which  it  has  moulded 
into  its  own  shape.  But  vast  though  the  dif- 
iitaun  of  gnunmatica]  forms  may  be  between 
one  language  and  another,  the  same  process  of 
iomation  may  be  discerned  in  systems  at  first 
■gbt  utterly  opposed  to  each  other.  Thus  the 
townatioo  -m^,  in  such  phrases  as  /  am^oing, 
M  proved  to  belong,  not  to  the  present  participle, 
bat  to  the  Jocatiye  case  of  a  verbal  substantive. 
The  anne  rwnlt  is  obtained  by  examining  Jthe 
»<ijlad  preaeot  participles  in  French,  which 
tfe  Firndi  Aeademj  decreed  in  1679  should 
ID  loanr  be  doclioed.     This  decree,  in  fact, 


GRANITE 

merely  aiBnned  that  such  words  were  not  par- 
ticiples at  all,  but  the  oblique  case  of  a  verbal 
noun.  The  Bengali  exhibita  the  same  process, 
the^  so-called  infinitive  being  formed  by  -te^ 
which  is  also  the  termination  of  the  locative 
singular;  and  hence  karitechi,  /  am  doing, 
answers  exactly  to  the  old  English  idiom,  /  am 
on  doing.  Languages  not  belonging  to  the 
Aiyan  &mily  show  the  operation  of  the  same 
principle.  In  the  Basque,  the  locative  is  formed 
'  by  the  suffix  an.  This  suffix  appears  again  in 
the  present  indicative,  so  that  erorten  niz,  IfaU, 
is  literally,  'I  am  a-&Uing,  or  in  the  act  of 
filling.'  [FuTUBB  TsNsn,]  Other  instances  of 
the  same  kind  may  be  found  in  Professor  Mas 
MiiUei's  Lectures  on  Language,  second  series,  p. 
80,  ^ ;  the  conclusion  for^  upon  as  by  all 
being  that  though  the  materials  are  different; 
the  system  is  throughout  the  same.  The  dis- 
position of  these  materials  furnishes  the  real 
criteria  of  classification,  which  will  be  examined 
more  at  length  in  the  article  Lakouaob.  The 
reduction  of  languages  into  families  and  groups 
by  the  analysis  of  their  system  of  construction 
is  the  office  of  comparative  erammar. 

Chraanmarlan.  Literacy,  one  versed  in 
grammar ;  but  the  term  was  used  by  the  classic 
ancients  as  a  title  of  honourable  distinction  for 
all  who  were  considered  learned  in  any  art  or 
faculty  whatever.  (Vossius's  work  on  Grammar.) 

Ovammatite.  The  name  originally  given 
by  Haiiy  to  the  mineral  usually  called  Actinolite 
or  Amphibole. 

Oramme.  The  French  integer  of  weight 
- 15*432  English  grains.     TWrnoHTS.] 

Oranuiilte.  A  mineralogical  synonym  of 
the  variety  of  bisiiicate  of  lime,  commonly  called 
Tabular  spar  or  WoUastonite, 

Orampaa  (a  catachrestic  form  of  the  Fr. 
grand  poisson,  large  fish).  The  IMphinwB 
orcOf  or  thresher,  a  large  species  of  Arctic 
dolphin,  which  is  frequently  found  on  our 
northern  coasts. 

Oraaado.    [Gbbnad&I 

ttraiid  Vary.    [  JubtJ" 

Grand  Beijeanty.    miVDAL  Ststbv.] 

Chraadoo  (Span.  g;ranae  de  Espana).  The 
highest  title  of  Spanish  nobility.  The  collec- 
tive body  of  the  higher  nobility  in  Spain  is 
termed  la  grandeza.  They  were  originally  the 
same  with  the  ricos  hombres.  Grandees  bear 
different  titles— duke,  marquis,  &c. ;  but  there 
is  no  essential  difference  of  rank  between 
these  titles:  all  are  equal  among  themselves. 
Grandeesbips  descend  through  females,  and 
thus  become  accumulated  in  families. 

Chraaso  (Fr.;  ItaL  grangia,  from  Lat.  gra- 
num).  A  farmyard  or  farmery,  which  consists 
of  a  fiurmhouse  and  a  court  of  offices  for  the 
different  animals  and  implements  used  in  farm- 
ing, and  also  of  bams,  feeding  houses,  poultry 
houses,  &c     [Fajucbbt.] 

Chranite  (Ital.  ffranito,  as  formed  of  ^rat7i«). 
The  name  popularly  given  to  a  largo  group  of 
rocks  consisting  of  crystals,  generally  of  felspar 
and  mica  or  some  allied  minerals,  embedded  in 
quartz.    Crystals  of  quartz,  mica,  hornblende, 
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.or  tale  embedded  in  felspar  would  bate  tbe 
same  general  name. 

6beat  oonfnsion  baa  arisen  in  geology  from 
tbe  indefinite  use  of  this  term.  Bocks  of  dif- 
ferent ages,  in  different  geolosical  positions, 
bave  been  considered  identical;  and  all  the 
older  crystalline  rocks,  besides  some  of  tbe 
newer  ones,  bare  often  been  described  under 
tbe  same  name. 

It  bas  been  a  question  wbetber  granite  is 
strictly  an  emptive  rock  tbat  bas  once  existed 
in  a  fluid  state.  There  appear  to  be  many 
cuaes  in  which  this  is  proved  b^  experiment 
and  obserration.  On  the  whole  it  seems  pro- 
liable  that  it  is  a  rock,  formed  at  great  depth 
and  under  enormous  pressure,  consisting  of 
many  ingredients,  and  sometimes  even  contain- 
ing water ;  and  that  it  has  often  been  pressed 
into-yeins  and  narrow  fissures^  where  it  has 
crystallised. 

Most  granites  are  bard,  compact,  and  du- 
rable, and  often  mark  the  central  axis  of  a  moun- 
tain chain.  There  are,  however,  some  yarieties, 
which  decay  with  comparative  rapidity;  De  Luc 
talks  of  the  friable  granite  of  the  Haiz,  and 
Saussure  describes  the  mouldering  down  of  that 
of  the  Alps.  The  waters  of  the  Arve  are  ren- 
dered turbid  by  the  pulverulent  felspar  that 
comes  from  the  Aiguilles  de  Chamouny  and 
other  points  that  border  the  Mer  de  Glace. 
The  road  across  Dartmoor  from  Ashburton  to 
Chagford  traverses,  in  one  place,  such  loosely 
compacted  granite  as  to  resemble  a  bed  of 
graveL  The  granite  of  tbe  Cai^glaise  mine, 
near  St.  Austel,  is  so  soft  and  pulverulent-,  that 
the  excavation  might  almost  be  taken  for  a 
chalk  pit ;  and  near  that  mine  there  are  im- 
mense quantities  of  white  porcelain  earth,  or 
kaolin,  of  similar  origin,  due  to  the  perishable 
nature  of  the  felspar,  which,  giving  way,  suffers 
the  grains  of  quartz  and  mica  to  fall  ou^. 
Chemical  analysis  points  to  the  loss  of  the 
alkali  of  tbe  felspar  as  the  cause  of  th's  extreme 
proneness  of  some  kinds  of  granite  to  decay. 
Independent)  however,  of  chemical  composition, 
the  mechanical  texture  influences  their  relative 
durabilities.  When  tbe  arrangement  of  granite 
resembles  that  prevalent  in  the  greater  part  of 
Cornwall,  water  gradually  penetrating  between 
tbe  blocks  and  into  the  natural  joints  of  the 
Btone  freezes  there,  and  thus  slowly  removes 
tlie  granite  into  gravel.  The  more  solid  texture 
of  other  varieties  of  granite  prevents  the  decay 
referable  to  that  powerful  cause. 

Under  tlie  term  granitio  formation  are  some* 
times  included  not  merely  granite  properly  so 
called  (which  is  a  crystalline  aggregate  of 
quartz,  felspar,  and  mica),  but  the  other  rocks 
into  which  it  merges,  either  from  tbe  predomi- 
nance of  one  or  other  of  its  ingredients,  from 
tlie  loss  of  one  or  other  of  them,  or  from  the 
occasional  addition  of  some  new  mineraL  These 
will  be  described  in  various  articles,  eadi  under 
tbe  name  most  generally  given  to  it. 

The  largest  granite  tract  of  England  is  tbat 
of  Devon  and  Cornwall,  where  its  sides  are 
covered  by  slate,  but  where  it  rises  in  several 
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pUeetf  to  tlie  surface ;  it  also  ibnns  the  lo^j 
promontory  of  the  Land's  End.  Dartmoor 
forms  a  luge  mountain  tract  of  neariy  80,000 
.acres  in  extent,  strewed  with  boulaers  and 
fragments,  which  appear  to  set  cultivation  at 
defiance.  The  bignest  point  of  tbia  district^ 
near  Okebampton,  is  2,070  feet 

Granite  is  widely  spread,  and  many  large 
tracts  are  entirelv  made  up  of  it  micre  it 
decomposes  readily,  it  passes  into  a  good  soil, 
not  naturally  rich,  but  capable  of  beraming  so 
by  tbe  addition  of  organic  matter.  In  other 
places  it  rises  into  lofty  and  picturesque  peaks 
of  mountain,  forming  tbe  most  magnificent 
scenery  in  tbe  world. 

Ck«iBiworflB  (Lat  granum,  a  grain ;  Toro, 
I  eat).  The  name  nven  by  Temminck  to  an 
order  of  birds,  including  tbe  Inseasorial  species 
which  feed  on  grains :  other  animals  with  a 
similar  diet  are  termed  granivorouB, 

QftwaX  (perhaps  another  form  of  warranty 
guarantee,  ic. ;  Mr.  Wedgwood,  Eng.Etym.  s.  y. 
connects  the  word  with  LxX,  gratus  and  ereden- 
iia).  In  Law,  a  mode  of  conveyance  by  deed, 
now  tbe  common  method  of  transferring  land, 
and  all  other  descriptions  of  real  prppertf  of 
freehold  tenure  (stat  8  &  9  Tict  c  106). 

Onutnlatloii.  The  method  of  dividing 
substances  into  grains  or  drops.  With  the 
metals  it  is  usually  effected  by  poming  the 
melted  metal  into  water ;  if  fine  division  is  re- 
quired, it  must  pass  through  a  perforated  ladle 
or  sieve ;  and  in  order  to  obtain  spherical  par^ 
tides,  it  must  fall  from  such  a  height  as  to  be- 
come solid  before  it  meets  with  the  water;  hence 
the  height  of  the  towers  in  which  shot  is  made. 
Another  form  of  granulation  is  that  practised 
upon  certain  pasty  substances,  as  seen  in  the 
globules  of  the  bomoeopatbists,  and  in  some 
effervescent  remedies  which  in  consequence  of 
their  granulated  form  are  more  slowly  acted 
upon  by  water  than  when  in  fine  powder,  so  aa 
to  render  the  effervescence  more  graduaL 

OnutnlatlofUk  This  term  is  applied  to 
the  little  granular  formations  which  arise  in 
sores  that  are  healing,  and  by  which  the  de- 
stroyed parts  are  filled  up  and  the  edges 
brought  together.  When  healthy,  they  are  of 
a  red  colour,  not  exuberant ;  when  unhealthy^ 
they  are  pallid,  and  become  soft,  spongy,  and 
irr^^ar. 

Orape  (ItaL  grappo,  as  growing  in  bunches  or 
handful 8),  The  fruit  of  the  Vine,  Vitis  vinifera. 
Grapes  are  useful  not  only  in  the  fresh  state 
as  one  of  the  foremost  of  dessert  fruits,  and  in 
the  dried  state  as  raisins  [Cur&amt],  but  as 
furnishing  the  material  for  the  manumcture  of 
wine.     [WiNB.] 

«raiM  Blsease.    [Oidittie.] 

Orape  Bbot.  In  Artillery,  consists  of  a 
number  of  cast-iron  balls,  anranged  in  three 
tiers  by  means  of  circular  plates,  the  whole 
secured  by  ^  piQ  which  passes  through  the 
centre.  The  number  of  shot  in  eadi  tier  varies 
fiY>m  three  to  five.  It  is  very  destructive  up 
to  300  yards,  and  effective  up  to  600  yaxda 
but  not  farther. 
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•npe  So««r  <»  OinooM  {CiJ^i4P^4,  or 
Ci^HisOu-^2HO).       This    modification    of 
sugar  abounds  in  gnpes,  figs,  plums,  and  other 
fruits:  it  is  also  the  result  of  the  action  of 
diattate^  and  of  dilute  acids  upon  starch.    In 
good  seasons   the   expressed  juice  of  grapes 
yields  from  thirty  to  forty  per  cent  of  solid 
natter,  the  greater  part  of  which  is  this  kind 
of  ngar.     When  obtained  from  froits,  it  is 
gaoeially  accompanied  by  more  or  less   of 
u  snopystallisable  sugar,  called  FnUt-augar 
or  FrucioM  {pi^^J^i^,  which,  by  assimi- 
lating the  elements  of  water,  passes  into  the 
eoodmon  of  glucose.    The  conversion  of  starch 
into  this  land  of  sugar  is  a  process  exten- 
lireij  carried   on    as   a   commercial   manu- 
&etiuei    Potato-starch  and  sago  are  principally 
used:  they  are  saccharised  by  the  action  of 
dilute  sulphuric  add  (10  parts  of  acid  to  1,000 
of  water  and  500  of  starch).    The  dilute  acid 
is  heated  by  steam,  and  the  starch,  previously 
mixed  with  water  of  a  temperature  between 
1120  and  130^,  is  suffered  gradually  to  dribble 
in  under  constant  stirring ;  in  about  two  hours 
and  a  half  the  whole  of  the  starch  is  added,  and 
in  from  fifteen  to  twenty-five  minutes  afterwards 
the  saocharification  b  complete;  the  steam  is 
then  shnt  ofi^  and  the  liquor  transferred  to  an- 
other vat,  in  which  the  acid  is  saturated  with 
ehallL  When  the  sulphate  of  lime  has  subsided, 
the  dear  liquid  is  drawn  off  and  evaporated  to 
the  ^leeific  gravity  of  about  1*26.  The  resultmg 
syrup  is  then  left  to  deposit  the  sulphate  <J 
^neseDsrated  during  evaporation,  and  after- 
wardi  drawn  off  perfectly  dear.     In  this  state 
it  may  be  used  as  a  source  of  alcohol,  or  for 
sweetening  coloured  liquors;  but  it  requires, 
fcr  some  purposes,  to  be  deprived  of  colour, 
v^iieh  is  aone  by  filtering  it  throueh  animiil 
eharooaL    When  required  in  its  solid  state,  the 
syrup  is  evaporated  in  a  steam  vat  till  of  a 
spedfie  grarity  of  about  1*4,  and  then  poured 
into  eoolers,  where  it  concretes. 

Gloooee  differs  from  sucrose,  or  cane-sugar, 
in  beine  less  soluble  in  water,  and  more  soluble 
in  aleohd,  so  that  the  two  may  be  to  some 
extent  separated  by  the  action  of  alcohoL  The 
sweetening  power  of  glucose  is  abo  greatly  in- 
ferior to  that  of  sucrose,  2  parts  of  the  latter 
being  in  this  respect  equivalent  to  about  5 
of  the  former.  Sucrose  easily  crystallises  in 
pzismfl;  but  ^ucose  forms  tubercular  ooncre- 
taooB,  or  fibrras  adcnlar  groups, »«  CisHisOig, 
2  HO.  Both  these  sugars  form  definite  crystal- 
liasbb  compounds  with  chloride  of  sodium. 

OnpliloAold*  A  yellow  crystalline  body, 
Rsnlting  from  the  continued  action  of  sulphuric 
aeid  and  chlorate  of  potash  on  graphite. 

OnpHle  Oold,  Chrapblo  Telliirtiiiii  (Gr. 
Ip^j  I  write).  Minendogical  synonyms  for 
Syivanite^  having  reference  to  the  particular 
ippeanace  produced  by  Uie  aggregation  of  the 
eapilbiy  crystals,  which  are  frequently  arranged 
i&  rows  more  or  lees  like  graphio  delueations. 
OrAfbltei  This  substance,  under  the  nsme 
eX  Black  Lead  an  l  Plwrnha^^  b  well  known  in 
the  manofiietiire  of  pencils,  .for  ^Mch  purpose 
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it  was  chiefly  obtained  from,  the  mine  of  Bor- 
rodale,  at  the  west  end  of  Derwent  Lake  in 
Cumberland,  where  it  was  first  wrought  during 
the  reign  of  EUzabeth ;  but  this  looality  b  now 
nearly  worked  out.  It  has  lately  been  ibund  in 
enormous  masses  in  North-eastern  Siberia.  In 
a  less  pure  state,  it  b  not  an  uncommon  mineral, 
occurring  in  detached  masses,  generally  in  pri- 
mary rocks.  It  is  thus  found  in  Germany, 
France,  India,  Ceylon,  and  North  and  South 
America.  It  b  of  an  iron-grey  colour,  metallic 
lustre,  and  soft  and  greasy  to  the  touch,  producing 
a  leaden  mark  on  paper.  Its  specific  gravity  varies 
from  1*9  to  2*6:  it  occasioiuilly  occurs  crystal- 
lised in  hexsgonal  plates;  it  conducts  electricity, 
and  for  thb  purpose  b  much  used  in  the  elec- 
trotype process.  It  b  infhsible,  very  difficult  of 
oombustion,  and  when  mixed  with  fire-clay  is  a 
useful  ingredient  in  the  manufacture  of  cruci- 
bles and  melting-pots  intended  to  withstand 
high  temperatures.  It  undergoes  no  change  in 
air,  and  b  used  to  cover  artides  of  iron  to 
prevent  rust,  and  also  for  lubricating  machi- 
nery. When  burnt  in  a  stream  of  oxygen  gas,  it 
leaves  a  residue  of  yellow  ash,  composed  chiefly 
of  oxide  of  iron,  with  silica  and  titanic  acid, 
but  varying  in  quantity  in  different  specimens. 
In  good  plumbajgo,  the  carbon  amounts  to  96 
per  cent.  The  oxide  of  iron  is  an  inddental 
ingredient,  and  b  not  in  chemical  combination 
with  carbon.  Brodcedon  found  that  the  dust  of 
plumbago  might  be  forced,  under  great  pressure 
(like  spongy  platinum),  into  a  coherent  mass, 
which  might  be  cut  and  applied  to  the  same 
uses  as  the  native  substance ;  and  Brodie  has 
patented  a  process  for  the  purification  of  ordi- 
nary graphite.  Some  kinds  of  cast  iron,  after 
long  immersion  in  sea-water,  leave  a  substance 
which  has  some  of  the  characters  of  graphite. 
Grapbotype.  A  recently  discovered  mode 
of  producing  engravings  for  working  as  wood- 
cuts by  letterpress,  the  prindpal  value  of  which 
b  that  it  needs  no  engraver  to  interpret  the 
work  of  the  artbt.  It  b  said  that  the  cost  of 
graphotypes  b  about  one-tenth  that  of  wood 
engravings.  The  process  is  thus  described: 
A  layer  of  prepared  chalk  is  compressed  by 
hydraulic  pressure  upon  a  plate  until  the  sur- 
faZoe  of  the  chalk  b  as  smooth  as  a  sheet  of 
paper.  The  artist  draws  on  thb  surfkce  with 
an  ink  which  has  the  property  of  making  the 
chalk  which  it  touches  harder  than  the  re- 
maining surfiice.  A  soft  brush  or  a  piece  of 
velvet  IS  now  rubbed  oyer  the  plate,  from  which 
it  removes  part  of  the  untouched  chalk,  leaving 
the  inky  portion  in  relief  When  these  lines 
are  considered  deep  enough,  the  whole  plate 
b  saturate  with  a  chemical  solution,  which 
hardens  the  chalk.  From  thb,  impressions 
may  be  taken  direct,  or  stereotypes  or  electro- 

rmay  be  obtained  as  soon  as  the  stone  is 
Some  graphotypes  are  said  to  rival  in 
beauty  and  delicacy  the  best  engravings. 

OrapneL  A  small  anchor  of  several  daws, 
used  in  mooring  boats  and  small  craft:  also 
employed  in  close  action  between  ships  for  the 
purpose  of  seizing  the  rigging  of  the  adversary. 
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ItoaptoUtldaB  (Gr.  ypAp^,  I  write,  and 
lUhs,  stone).  These  foesil  bodies,  which  have 
been, found  throuffhont  the  Silurian  deposita, 
haye'  been  placed  proviBionallj  in  the  daas 
PdypL  The  axis  of  the  polypaiy  is  sometimes 
straight,  sometimes  spiral,  and  serrated  either 
on  one  or  two  sides.  They  occur  in  aigillaceons 
strata,  and  it  has  been  conjectured  on  good 
grounds  that  they  presented  a  more  generalised 
structure,  nearer  to  the  ideal  type  of  Polypi^ 
than  the  specially  differentiated  Sertularians 
and  Pennatulidtt  of  the  present  day. 

anuw  lABd.  In  Agriculture,  land  kept 
perpetually  under  grass,  as  contrasted  with  land 
which  is  alternately  under  grass  and  tillage. 
Perpetual  grass  lands  are  generally  such  ss 
from  the  soil  and  situation  are  too  moist  to  be 
ploughed  with  advantage,  or  too  hilly  and  ir- 
gular  on  the  surface  to  be  ploughed  at  all. 
Hence  we  have  hill  pasturee^  and  low  moist 
meadows.  The  former  admit  of  veiy  little  im- 
provement, excepting  that  of  drainage,  and 
occasionally,  in  low  hills,  of  irrigation ;  while 
the  latter  mav  not  only  be  drained,  but  may  be 
manured,  and  in  some  cases  irrigated.  [Pas- 
tubs;  Mbadow;  Iruqatiok.] 

Onta«-oiL  Some  of  the  Olraeeee  yield  odo- 
rous volatile  oils,  as  the  Anikoxanthtim  odora- 
turn.  The  Andropnaon  citratum  yields  the  oil 
of  leTHOH'-ffrass,  much  used  in  perramery  under 
the  name  oil  of  verbena ;  and  the  grass-oil  of 
Samur  is  distilled  from  the  Andropogon  cata" 
mtts  aromaticus  or  nardoides. 

Ctamaalioiip^r.    [Locust.] 

Oranwaeke.  A  name  given  by  the  Ger- 
man geologists  to  a  peculiar  variety  of  fissile 
sandstone^  consisting  of  small  fragments  of 
quartz,  flinty  slate^  and  clay  slate,  all  cemented 
into  a  kind  of  stone  by  argillaceous  matter. 
Occurring  only  in  a  fixed  geological  position  in 
Germany,  or  at  least  being  abundant  in  that 
position,  it  was  long  regarded  as  an  important 
rock  among  those  assumed  not  to  contain  fossilfl. 
Like  other  mechanical  rocks,  it  has  no  neoei- 
sary  limit  of  age,  if  regarded  as  a  mineral  type. 
Most  of  the  deposits  so  called  have  since  been 
found  to  contain  fossils,  and  belong  to  all 
periods.     [Wackb.] 

Grave.    In  Music.    [Allbgro.] 

Oravel  (Ital.  gravella,  Fr.  gravelle).  This 
name  is  generally  given  to  any  accumulation  of 
founded  pebbles  with  sand.  Almost  all  mat- 
ters so  called  are  of  tertiary  origin ;  but  gravels 
may  exist  of  any  geological  period.  All  the 
best  gravels  of  Kngland  were  formed  and  de« 
posit^  during  that  period  when  the  country 
was  covered  oy  glaciers  or  swept  over  by  ice- 
bergs, and  thus  gravel  and  glacial  drifts  are 
almost  monymouB.    [Glacial  Dbifts.] 

Gravel  is  distributed  m  patches  over  England, 
and  often  in  thick  beds,  having  some  appear- 
ance of  stratification,  and  containing  animal 
remains.  Among  these,  human  remains  have 
been  found  in  France  and  parts  of  England, 
showing  that  hunum  beings  must  have  over- 
spread Westem  Europe  ^en  the  land  was  in 
a  Teiy  diffeient  form,  and  when  its  quadm- 
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pedal  inhabitants  included  elephants  and  zliiiio- 
cerosea.    [Fldit  IicPLBMurrs.] 

Large  quantities  of  pebble  beds  used  as 
gravel,  occur  in  the  lower  tertiary  deposits  of 
England.  Where  true  gravel  does  not  exist, 
decomposed  panite  is  often  known  by  the  same 
name,  out  it  is  a  poor  substitnta  Even  broken 
shells  are  often  used  near  the  seaside  for  some 
of  the  purposes  of  gravel 

GhLATBL.  In  Ghirdening;  gravel  is  an  im- 
portant artide^  being  that  of  whidi  walks  are 
formed  wherever  it  can  be  procured.  In  se- 
lecting gravel,  two  qualities  are  chiefly  to  be 
sought  for ;  vis.  a  good  colour,  and  the  property 
of  binding.  The  most  common  colonr  of  pit 
gravel  is  a  rusty  brown ;  and  that  of  river  or 
sea  gravel,  a  grey,  with  different  shades  of 
white,  red,  or  brown.  The  best  colour  is  a 
deep  rich  yellow,  which  is  that  of  the  gravel  of 
Kensington,  the  ston^  paita  of  which  are  flints. 
The  binding  properties  of  mravel  depend  upon 
the  presence  of  fermginous  day,  and  toe  irregu- 
lar and  angular  shapes  and  sizes  of  the  stones. 
Where  the  stones  are  round  c«  oval,  with  t^ 
ffular  smooth  surflEUsefl^  they  never  form  a  good 
binding  graveL 

Orawttif  irrlaaiT*  [Calculij0  and  Ubinb.] 

Ctarawor,  called  also  Bnrla.  A  sharp  tool, 
with  a  triangular  extremity,  for  cutting  the 
lines  of  an  engraving  on  the  copper.     [En- 

QBATIKO.] 

Grawes  or  OveaTas.  The  sediment  of 
melted  tallow,  composed  of  the  membranousi, 
vascular,  nervous,  and  muscular  matters  blended 
with  the  fat,  and  which,  not  being  fusible,  are 
easily  separated  from  it  by  straining ;  they  are 
made  up  into  cakes,  and  sold  by  the  tallow- 
chandlers,  being  chiefly  used  as  a  coarse  food 
for  lajige  house-dogs. 

Oravlmeter  (Lat  gravis,  luatfy,  and  Gr. 
lUrpotf,  measure).  An  instrument  forascertain- 
ing  the  specific  gravities  of  bodies,  whether 
liquid  or  solid.  The  particular  instrument  to 
which  the  term  is  usually  appropriated  was 
invented  by  M.  Guyton,  who  adopted  this 
name  in  nreference  to  areometer  or  hgdromeier, 
because  the  latter  terms  imply  that  the  liquid 
is  the  thinff  weighed ;  whereas,  when  solids  are 
weighed,  the  lii^uid  is  only  the  term  of  com- 
parison to  which  tiie  unknown  weight  is 
referred.     [Htdbombtbb.] 

Orawlnir  Book.  A  name  given,  in  Hy- 
draulic Engineering;  to  an  enclosure  made  on 
the  side  of  a  river,  or  of  the  seashore,  into 
which  a  vessel  can  be  floated  for  examination 
and  repairs.  There  are  generally  several 
graving  docks  attached  to  naval  arsenals;  and 
they  are  also  in  use  for  the  mercantile  navr, 
at  Liverpool,  London,  Gbsgow,  Bristol,  Hull, 
Havre,  Marseilles,  &c  A  graving  dock  in  gene- 
ral consists  of  the  loci  at  the  entrance,  which 
may  be  closed  either  with  gates  or  a  pontoon ; 
the  altars,  as  the  steps  at  the  side  are  called, 
and  the  Jloor ;  the  pumping-enains,  and  the 
taaMndtina  place.  The  dixnensions  given  to 
ffraving  do^  at  Woolwich  are  266  feet  in 
iBDffii^  from  the  apex  of  the  aenucircular  end 
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todM  inide  of  the  gftto;  the  width  at  top  80 
feet,  tX  bottom  87  feet;  the  dear  width  of  the 
cntmea  65  feet;  the  heiffht  from  the  quay 
}ant  to  the  i^per  aide  of  Uie  invert^  26  feet 
Thfi  iidea  are,  m  tlria  ean^  made  in  atepa  Taiy- 
isg  from  9  in.  to  16  in.  in  height,  and  from  9 
to  16  in.  wide,  excepting  the  broad  altar,  which 
ii  18  in.  wide.  Thece  are  two  ataircaaea  for 
the  men  at  the  entranee ;'  one  alip  for  lownring 
the  wateriala  at  the  head,  and  one  on  each  side 
of  the  deek;  the  walla  are,  in  thia  caae,  4  feet 
thick  at  the  topk  and  26  feet  6  inchea  at  the 


Of  late^  the  anthoritiei  of  aome  porta,  aa 
Hs?R»,  Caithageoa,  &e.,  have  introdaced  a 
f^rtem  of  floaluig  dod[,  inatead  of  building  a 
granqg  dock  in  ue  d^T^  ground.  Theae  dc«ks 
eoneiet  of  a  fraaMwork,  in  everj  reapeet  analo* 
goal  to  the  inferior  of  the  latter,  which  ia  sunk 
aetf  the  ahip,  and  then  raised  by  the  pnmping 
oat  of  the  water  in  which  the  ship  floated. 
Theae  can  be  advantageonslj  applied  wherever 
there  18  a  Inge  water  anrface  to  be  disposed 
oC  hiA  they  are  not  applicable  when  space  ia 
Talaabla,  nor  are  they  ao  convenieiit  for  the 
appioaeh  of  materiala.  Perhaps  the  most  in- 
geaiooa  anbstitnte  for  the  oroinaiy  kind  of 
praTing  dock  ia  CSari^'a  Htdbostatic  Dock, 
m  wfauh  the  ahip  is  fastened  on  a  phitfbrm 
saak  beneath  iti  keel,  and  then  the  whole  of 
the  platlbnn,  ahip  and  all,  is  raised  oat  of  the 
water  br  hydrostatie  preesare,  made  to  act 
apoD  pifiazB  ooimected  with  the  platform  by 
iroda. 


i,1>wHj  rLat  graTis^  heavy). 
These  terms  are  often  nsea  synonymonsly  to 
doMite  that  mntnal  tendency  which  all  bodies 
ia  natore  hare  to  approach  each  other,  with 
fbraea  wUeh  are  direetly  aa  their  masses  and 
iareiaely  proportional  to  the  squares  of  their 


That  every  pavtiele  of  matter  in  tl 
hss  a  dtspositaoii  to  press  towards,  i 


i  the  nniTvrse 
,  and,  if  not 
oppoaed,  to  approach  to  evtrf  other,  ia  a  feflt  of 
wtoeh  we  denve  the  knowled^  partly  fh>m  oar 
eoastaatenenenee  of  what  takes  place  at  the 
eaith'a  aamee,  and  partly  by  reasoning  from 
the  observed  motiona  of  the  celestial 


TUB  mntnal  tendency  of  all  the  partide^  of 
autter  to  eadi  other  is  called  the  attraction  of 


fmmiaiiotu  In  reference  to  any  particnbff 
My,  or  maaa  of  matter,  the  aggregate  attraction 
of  idl  its  partieiea  ia  wanally  oalh^  simply  its 

Gramhf,  Thrtttrial. — ^TJaiyenal  experience 
dwmnstfatea  tibtt  all  heavy  bodies,  when  nn- 
nmrted,  fell  towards  the  sozfeoe  of  the 
em.  llie  direction  of  their  motion  may  be 
— ffaia^  bj  a  plnmb-Une ;  and  it  is  found  to 
be  ahntya  petpendicidar  to  the  level  sorfece  of 
the  eatft,  tha*  i%  to  the  aorfece  of  stagnant 
water.  Baft  the  earth  ia  veiy  nearly  spherical, 
lad  a  Kne  petpendieolar  to  the  surface  of 
Siphae  imat  iMaa  through  its  centre;  hence 
the  dnction  or  «  bodj  moving  in  eonsequence 
of  the  iatte  of  teneataal  mvity  is  towards  the 
And  this  is  the  direotkm 


SMtraorthaawCb. 
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in  which  it  must  move  if  the  feree  of  gmvity  it 
the  resultant  of  the  attraction  of  all  the  paitidea 
of  terrestrial  matter  on  the  falling  body ;  for  it 
has  been  demonstrated  (by  Newton)  that  a 
sphere  attracts  an  exterior  body  in  the  same 
manner  aa  if  idl  its  matter  were  condensed  into 
a  single  point  at  its  centre. 

As  bodies  when  left  without  support  fall  from 
all  heights  to  which  they  may  be  carried,  it 
may  be  inferred  that  gravity  acts  on  them 
during  the  whde  time  of  their  descent,  and  ia 
therefore  a  uniformly  acoderating  force.  Thia 
might  also  be  inferred  from  the  fect^  which  ia 
eaniy  rendered  aensible,  that  bodiea  which  fiedl 
from  a  greater  height  arrive  at  the  earth  with 
a  greater  vdodty.  But  Ghdileo  was  the  first 
who  proved  b^  experiment  that  the  accelenition 
of  feUing  bodies  is  uniform,  and  that  the  spacea 
through  which  they  descend  are  consequently 
aa  the  squares  of  the  times  of  descent.  B2xpe- 
riments  of  this  kind  are  attended  with  aome 
difficulty  on  acoodnt  of  the  resistance  of  the  air. 
In  order  to  render  this  resistanoe  insensible, 
Galileo  caused  bodies  to  descend  on  planes 
having  a  small  inclination  to  the  horizon,  in 
which  case  (neglecting  the  effects  of  friction) 
the  velocity  is  diminidied  in  the  ratio  of  the 
sine  of  the  plane's  inclination.  By  mounting 
the  descendi^  body  on  wheels,  and  formins  the 
inclined  plane  of  a  hard  substance  capable  of 
receiving  a  perfect  polish,  the  friction  may  also 
be  so  much  diminished  as  not  to  chanee  the 
nature  of  the  motion.  But  the  best  method  of 
ahowing  experimentally  that  gravity  is  a  uni- 
formly accelerating  foroe  is  by  means  of  an  ap* 
paratus  called  (from  ita  inventor) 
Attwood^ 9  machine,  Thisconsbte 
of  a  pulley,  the  axle  of  which 
turns  on  friction  rollers^  and  hav- 
ing a  groove  on  its  edge  to  receive 
a  string.  Over  the  whed  a  fine 
silken  cord  is  stretched,  to  the 
ends  of  which  are  attached  two 
equal  weights,  A  and  B.  In  this 
state  the  weights  counterbalance 
each  other,  and  no  motion  ensues; 
but  if  to  one  of  the  weights  a  small  weieht  m 
be  added,  the  combined  weights  will  immemately 
begin  to  descend.  The  motion  which  now  takes 
place  is  exactly  of  the  same  kind  with  tiiat  of 
a  body  descending  freely ;  but  the  vdodty  ia 
diminished  in  the  proportion  of  tiie  additional 
weight  m  to  the  sum  of  the  three,  m,  A,  and 
B ;  for  the  force,  which  is  impressed  by  the  ad- 
ditional weight,  is  expended  in  giving  vdodty 
not  only  to  it,  but  also  to  the  two  we^hts  A 
and  B  attached  to  the  string.  By  this  machine 
the  properties  of  uniformly  aoederated  motion 
are  experimentally  shown  to  hold  true  in  the 
descent  of  fdling  bodies ;  for  if  the  additional 
weight  be  such  as  will  cany  the  weight  to  which 
It  is  added  through  1  foot  in  the  first  second 
of  time,  it  carries  it  through  4  feet  in  2  seconds* 
through  9  in  8  seconds,  and  so  on.  A  proof  ia 
therefore  afforded  by  this  means  that  terreslrKil 
gravity  is  a  unifomdy  accelerating  foice. 

Terrestrial  gmvity  acts  equaUy  on  all  bocBea^ 
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tliat  ifl  to  say,  impresses  on  all  of  them  an  eqnal 
quantity  of  motion,  wbateTer  their  nHtnre  may 
bo.  This  property  of  gravity  was  also  demon- 
Btrated  by  Galileo.  In  different  hollow  spheres, 
of  eqnal  weight  and  diameter,  he  enclosed  equal 
weights  of  different  substances:  the  spheres 
were  suspended  by  strings  of  equal  length,  and 
made  to  vibrate  in  veiy  small  arcs,  when  it  was 
found  that  the  time  of  an  oscillation  was  the 
same  in  all  of  them.  Common  experience 
would  seem  to  be  at  variance  with  this  result. 
Light  bodies,  as  feathers,  paper,  &&,  taA  slowly 
and  irregularly  ,*  and  some  substances,  as  smoke, 
vapours,  &e.,  even  ascend.  But  this,  as  is  well 
known,  arises  from  the  buoyancj^  of  the  atmo- 
sphere. In  the  exhausted  receiver  of  an  air- 
pump  a  piece  of  gold  and  a  feather  fall  with 
the  same  speed,  and  strike  the  bottom  at  the 
flame  time. 

Qravittft  Terresiria^  Measure  of. — Having 
ascertained  the  law  according  to  which  gravity 
acts  on  bodies  at  the  surface  of  the  earth,  the 
next  question  is  to  determine  its  absolute  in- 
tensity, or  the  velocity  which  it  communicates 
to  a  body  falling  freely  in  a  given  time.  On 
account  of  the  rapidity  of  the  descent  of  heav^ 
bodies,  this  cannot  be  done  by  direct  experi- 
ment; nor  could  Attwood's  machine  be  em- 
ployed for  the  purpose  with  sufficient  certainty. 
The  only  mode  by  which  an  accurate  result  can 
be  obtained  is  by  measuring  the  length  of  a 
pendulum  which  makes  a  given  number  of  os- 
cillations in  a  ffiven  time.  Let  ^  be  the  length 
of  the  seconds  pendulum,  w  the  ratio  of  the 
circumference  to  the  diameter,  and^  the  accele- 
rating force  df  gravi^,  that  is  twice  the  space 
through  which  a  body  falls  by  the  action  of 
gravity  in  the  first  second  of  time ;  then  [Emr- 
]>xtli7m]  we  have  the  equation  g  s  /ir*.  Now  the 
length  of  the  pendulum  vibrating  seconds  of 
mean  solar  time  in  London,  in  vacuo,  and  re- 
duced to  the  level  of  the  sea,  has  been  deter- 
mined to  be  39*1393  British  standard  inches; 
and  T= 3-14169;  therefore^  is  founds 386*8 
inches,  or  32^  feet.  The  height^  therefore, 
through  which  a  body  would  &U  in  vacuo  in  a 
second  of  time  at  London  is  half  of  this  quantity, 
or  16^  feet  It  will  be  observed,  however, 
that  this  value  of  g  does  not  express  the  whole 
of  the  earth's  attraction,  a  small  part  of  which 
(about  the  l-464th)  is  counteracted  b^  the 
eentrifligal  force  corres^nding  to  the  latitude : 
it  is  the  force  of  gra^aty  diminished  by  the 
centrifugal  foree^  or  what  is  properly  called 
ffravUatian. 

From  experiments  made  with  the  greatest 
care,  it  appears  that  the  extreme  amount  of 
the  variation  of  the  gravitating  force  between 
the  equator  and  the  poles  is  one  part  in  194  of 
the  whole  quantity ;  that  is  to  say,  any  body 
which  at  the  equator  weighs  194  pounds,  if 
transported  to  the  pole  would  weigh  195  pounds. 
The  difference  of  gravitation,  therefore,  at  the 
equator  and  the  poles,  is  expressed  by  the  frac- 
tion ^.  Now  it  has  been  demonstrated  by 
Newton  that  the  ratio  of  the  centrifugal  forc^ 
4it  the  equator  to  gravitation  there  is  ^.  This 
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is  considerably  smaller  than  the  fraction  ^; 
but  the  difference,  which  is  ^,  arises  from  the 
oblate  figure  of  the  earth,  in  consequence  of 
which  a  body  placed  at  the  pole  is  at  a  less 
distance  from  the  centre  than  one  at  the  equator, 
and  is  therefore  attracted  more  than  it  would 
be  at  the  equator,  even  if  the  earth  stood  still, 
and  there  was  consequently  no  centrifugal  force. 
From  this  it  may  bs' readily  understood  that 
the  figure  of  the  earth  is  determinable  by 
measuring  the  intensity  of  gravitation  under 
different  latitudes.     [Dsobeb  ;  Eabth.] 

Gravitation^  Universal. — Galileo,  who  had  so 
fully  succeeded  in  exploring  the  nature  of  ter- 
restrial gravity,  did  not  suppose  that  its  action 
extended  to  bodies  beyond  the  immediate 
vicinity  of  the  earUu  The  more  speculative 
genius  of  Kepler  led  him  to  speak  of  gravity  as  a 
force  acting  mutually  from  planet  to  planet,  and 
particularly  from  the  earth  to  the  moon ;  and 
he  even  supposed  the  tides  to  be  produced  by 
the  gravitation  of  the  waters  of  the  sea  towardB 
the  moon.  He  did  not^  however,  suppose  it  to 
have  any  concern  in  the  regulation  of  the  celes- 
tial motions.  Hooke  also  supposed  the  heavenly 
bodies  to  have  a  gravitation  to  each  other;  but 
his  notions  respecting  its  nature  were  inaccurate, 
and  he  did  not  attempt  to  define  the  law  of  its 
variation.  This  great  discoveiy  was  reserved 
for  Newton.  While  meditating  on  the  nature 
of  this  force,  the  thought  occuned  to  him  that 
since  gravity  is  a  tendency  not  confined  to  bodies 
on  the  very  surfruse  of  the  earth,  but  reaches 
even  to  the  summits  of  the  loftiest  mountains 
without  its  intensity  or  direction  suffering  any 
sensible  change,  may  it  not  reach  to  a  much 
greater  distance,  and  even  to  the  moon  ?  Before 
this  question,  however,  could  be  answered,  it 
was  necessaiy  to  suppose  a  law  according  to 
which  its  intensity  duninishes.  Newton  soon  per- 
ceived that  this  law  would  require  the  force  of 
gravity  to  diminish  exactly  as  the  square  of  the 
distance  increases ;  or  that  the  attractive  force 
of  the  earth  at  the  distance  of  the  moon  must 
be  as  much  less  than  it  is  at  the  surfiBuse  of  the 
earth,  as  the  square  of  the  radius  of  the  earth 
18  less  than  the  square  of  the  moon's  distance 
from  the  earth.  In  a  eeneral  way,  the  hypo- 
thesis is  easily  verified.  The  moon's  orbit 
differs  not  mudi  frt)m  a  circle  whose  radius  is 
equal  to  60  times  the  semi-diameter  of  the  earth, 
and  the  circumference  of  her  orbit  is  therefore 
about  60  times  the  circumference  of  a  sreat  circle 
of  the  earth.  Now  the  diameter  of  the  earth 
being  nearly  8,000  miles,  and  the  period  of  the 
moon's  revolution  being  27  d.  7  h.  43  m.,  it  is 
easy  to  compute  that  the  versed  sine  of  the  arc 
described  by  the  moon  in  a  minute  (which  is  the 
same  as  her  deflexion  from  the  tangent  or  straight 
line  which  she  would  describe  if  there  were  no 
force  attracting  her  to  the  earth)  is  16^  feet. 
But  the  mean  distance  of  the  moon  from  the 
earth  bebg  60  times  the  distajioe  dT  heavy 
bodies  at  its  surface  from  its  centre,  and  her 
gravity  increasing  inversely  as  the  square 
of  the  distance,  her  grayity  would  be  60  x  60 
times  greater  at  the  snr&CQ  of  the  earth  thaQ 
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i\  ber  pfreaeni  mean  distance^  and  therefore 
voold  cany  her  through  60  x  60  x  16*1  feet  in 
aBumite  near  the  surface.  Bat  by  what  was 
piov«d  by  Galileo  respecting  the  descent  of 
OMTy  bodies,  the  same  force  would  carry  her 
thiOQgh  60  X  60  times  less  space  in  a  second 
than  in  a  minute ;  and  therefore  the  same  force 
vbidi  eompda  the  moon  to  move  in  her  orbit 
about  ^  earth,  supposed  to  yaiy  according  to 
the  iDTerse  aquare  ox  the  distance,  would  cause 
.  he?  to&U,  near  the  suiikce  of  the  earth,  through 
16*1  feet  in  a  second.  Now  this  is  exactly  the 
space  through  which  heavy  bodies  descend  in  a 
second ;  th^efore  the  moon  may  be  retained  in 
her  ocbit  by  the  power  of  terrestrial  gravity. 

Newton,  however,  did  not  allow  the  argument 
ibr  universal  graritation  to  rest  on  loose  oon- 
sidoations  of  the  lunar  orbit  as  a  circle  de- 
Ecribed  with  an  avemee  velocity  about  the 
earth.  He  demonstrated  that  bodies  moving 
under  the  influence  of  an  attractive  force  which 
diminishes  according  to  the  inverse  square  of 
the  distance  must  describe  conic  sections  having 
a  foens  at  the  centre  of  force,  and  observe  the 
laws  of  motion  which  Kepler  had  discovered  to 
belong  to  the  planetary  orbits.  He  succeeded 
also  in  proving  that  some  of  the  principal  in- 
equalities of  tl^  lunar  and  planetarv  orbits  are 
neoeasaiy  consequences  of  the  mutualgravitation 
of  the  different  bodies  of  the  system  to  each 
other ;  and  that  the  same  mysterious  power  not 
onty  regulates  the  motions  of  all  the  planets 
and  satdlites  in  space^  but  also  determines  the 
figure  of  the  earth,  causes  the  precession  of  the 
equinoxes,  and  produces  the  tiaes  of  the  ocean. 

Ajwiming  the  different  bodies  which  compose 
the  solar  system  to  be  acted  upon  by  their 
mutual  gravitation,  according  to  the  law  pro- 
posed by  Newton,  namely,  that  each  body  at- 
tta^  every  other  with  a  force  proportional  to 
its  mass  directly  and  to  the  square  of  the  dis- 
tance inversely,  the  determination  of  the  motions 
of  the  several  planets  and  satellites  becomes  a 
question  of  pure  geometry  when  the  requisite 
data  are  determined  by  observation.  If,  how- 
ever, the  problem  were  required  to  be  solved  in 
its  moat  general  terms,  ana  it  were  necessary  to 
consider  simultaneously  the  effects  of  all  the 
bodies  ia  the  system,  the  difficulties  of  calcu- 
lation would  be  enormous,  and  in  fauct  no 
methods  of  analysis  hitherto  discovered  would 
be  sufficient  to  grapple  with  them.  Fortunately 
the  actoal  condition  of  the  eystem  is  such  as 
to  afford  great  simplifications.  The  principal 
planets  are  isolated  in  space^  at  great  distances 
from  each  other,  and  their  masses  are  very  small 
in  comparison  with  the  mass  of  the  central  body ; 
10  that  the  effects  of  their  mutual  attractions 
tie  not  such  as  to  alter  the  general  elliptic  form 
of  their  orbiti^  but  merely  produce  small  p0r/vr- 
iiitms  at  their  orbits  and  motions,  which  admit 
^  being  sqnrately  computed.  By  availing 
themselTes  of  these  favourable  conditions, 
mathematicians  have  succeeded  in  expressing 
the  whole  of  the  complicated  movements  of  the 
planets  and  satellites  by  analytical  equations ; 
ud  fiuch  is  the  pezfecl^on  to  which  this  branch 
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of  physical  science  has  attained,  that  there  is  no 
irreg^ularity  in  the  motions  of  the  bodies  of  the 
solar  system,  no  deviation  from  their  mean  state 
appreciable  to  the  most  delicate  astronomical 
observations,  which  has  not  been  explained, 
and  its  period  and  amount  accurately  calcu- 
lated on  the  principle  of  universal  gravitation, 
according  to  the  law  discovered  by  Newton. 
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The  effects  of  gravitation,  as  manifested  in 
the  influences  of  the  celestial  bodies  on  each 
other,  enable  us  to  form  several  conclusions 
respecting  its  nature  and  mode  of  action.  That 
gravity  belongs  not  only  to  matter  in  the  aggre- 
gate, but  to  every  particle  of  which  bodies  are 
composed,  is  rendered  evident  by  the  manner  in 
which  the  moon  disturbs  the  waters  of  the 
ocean.  Let  £  be  the  earth,  and  M  the  moon.  If 
the  moon's  gra- 
vity acted  only 
on  the  aggregate 
mass  and  not 
on  each  particle^ 
it  would  have 
no  efSfect  on  the 

figure  of  the  earth,  and  consequently  no  tide 
would  be  produced.  £ut  the  action  of  the 
moon  on  the  different  parts  is  unequal.  Those 
at  a,  which  are  nearest  the  moon,  are  more 
attracted  than  those  at  the  centre  c\  which 
asain  are  more  attracted  than  the  parts  at  h, 
which  are  farthest  from  the  moon.  The  con- 
sequence is,  that  a  fluid  particle  at  a  is  drawn 
away  as  it  were  from  the  general  mass,  and  an 
accumulation  takes  place  at  a'.  For  the  same 
reason,  the  attraction  at  e  being  stronger  than 
at  h,  the  mass  of  the  earth  is  drawn  away  from 
the  parts  at  6,  and  the  fluid  is  in  a  manner  left 
behind,  and  accumulates  at  h\  Hence  we  per- 
ceive the  reason  why  it  is  high  water  on  oppo- 
site sides  of  the  earth  at  the  same  instant  of 
time.  In  fact,  in  consequence  of  the  moon's 
attraction,  the  fluids  on  the  surface  of  the  earth 
have  a  tendency  at  eveiy  instant  to  arrange 
themselves  in  the  form  of  an  elongated  spheroid, 
the  greater  axis  of  which  points  towards  the 
moon. 

It  is  also  proved  by  astronomical  phenomena 
that  gravity  is  a  force  which  is  transmitted  from 
body  to  body,  not  successively,  but  instan- 
taneously. Were  gravity  transmitted  with  a 
measurable  velocity,  the  rate  of  velocity  would 
sensibly  affect  the  secular  variation  of  the  mean 
motion  of  the  moon.  By  a  comparison  of  the 
results  of  theory  with  observation,  Laplace 
found  that  the  velocity  of  the  attracting  n>rce, 
if  not  infinite,  must  be  at  Icti&lffty  miliums  of 
times  greater  than  the  velocity  of  Ught    {Mic. 

Another  question  which  may  be  put  with 
regard  to  the  nature  of  gravity  is,  whether  its 
action  is  in  any  degree  modified  by  the  inter- 
position of  the  substances  through  which  it 
penetrates  ?  For  example,  whether  the  attrac- 
tive force  of  the  earth,  which  must  penetrate 
the  whole  substance  of  the  moon  before  its 
influence  reaches  the  particles  on  the  oppositt 
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Bide  of  that  body,  acts  with  the  same  intensity  | 
on  those  partides  as  on  those  nearest  the  earth, , 
regard  being  had  to  the  law  of  the  distance  ?  j 
Now,  if  the  attractive  force  suffered  any  dimi- 
nution  in   passing    through  the   lunar  sub-; 
stance,  the  parallax  would  thereby  be  affected;  i 
but>  from  the  amount  of  the  parallax,  it  is  cer- 
tain that  the  intensity  of  terrestrial  gravitation 
on  the  different  molecules  of  the  moon  suffers 
no  variation,  excepting  what  arises  from  the 
different  distances  of  the  molecules.    It  may 
therefore  be  considered,  says  Laplace,  as  suffi- 
ciently established  that  the  force  of  gravity  is 
of  so  subtle  a  nature  that  the  densest  bodies  of 
the  universe  offer  no  obstacle  to  its  free  passage. 

A  third  conclusion  is,  that  the  law  or  gravity 
is  not  modified  in  any  respect  by  the  different 
natures  of  the  celestial  bodies.  If  the  action  of 
the  sun  on  the  molecules  of  the  earth  differed 
only  by  a  millionth  part  from  its  action  on  the 
molecules  of  the  moon,  the  difference  would 
occasion  a  variation  of  the  sun's  parallax  amount- 
ing to  several  seconds.  But  the  supposition  of 
any  such  variation  is  impossible.  It  follows, 
therefore,  that  the  gravitating  force  of  the  sun, 
in  equal  times  and  at  equal  distances,  impresses 
equal  velocities  on  the  earth  and  moon.  It  is 
also  demonstrated  from  the  theory  of  Jupiter  and 
Saturn,  that  Jupiter  acts  on  Saturn  according  to 
the  same  Law  as  on  his  own  satellites.  Gravity 
is  therefore  a  force  altogether  independent  of 
tiie  nature  of  the  substances  on  whicn  it  acts. 

Oravity,  Centre  of.    [Cbntbb  of  Gba- 

VITT.] 

CravltT*  Bpeeiflo.  The  specific  gravity 
of  a  body  is  the  ratio  of  its  weight  to  the 
weight  of  an  equal  volume  of  some  other  body 
assumed  as  a  conventional  standard.  The 
standard  usually  adopted  for  this  purpose  is 
pure  distilled  water  at  a  given  temperature. 
In  England  the  temperature  is  generally  taken 
at  62^  of  Fahrenheit's  scale ;  the  French  take 
it  at  32^,  or  that  of  melting  ice ;  sometimes  at  the 
temperature  at  which  its  density  is  the  greatest 
(about  39'4°of  Fahrenheit).  The  temperature 
of  32^  is  by  far  the  more  convenient,  inasmuch 
as  it  can  be  easily  maintained  without  varia- 
tions ;  whereas  it  is  hardly  possible  to  perform 
experiments  at  the  exact  temperature  of  62^, 
in  consequence  of  the  continual  variations  of 
the  temperature  of  the  air.  It  is  only,  how- 
ever, when  very  great  precision  is  required, 
that  it  is  neoessaiy  to  make  the  experiment 
with  water  at  any  particular  temperature ;  in 
general  it  is  sufficient  to  note  the  temperature, 
and  apply  a  correction  depending  on  the  known 
densi^  of  water  at  the  different  degrees  of  the 
thermometric  scale. 

The  most  obvious  method  of  ascertaining 
the  relative  weights  or  specific  gravities  of  two 
different  bodies  is  to  immerse  them  successively 
in  a  cylindrical  or  prismatic  vessel  of  a  known 
area,  containing  a  liquid  of  less  density  than 
either.  When  a  solid  is  immersed  in  a  liquid, 
the  liquid  occupies  as  much  more  space  than  it 
did  before  as  is  exactly  equal  to  the  bulk  or 
volume  of  the  body;  and  therefore  by  im- 
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mersing  equal  or  known  weights  of  different 
bodies  in  a  vessel  of  the  form  specified,  the 
relation  between  the  heights  at  which  the 
liquid  stands  will  give  the  relation  between 
their  densities.  This  was  the  method  proposed 
by  Archimedes  for  solving  the  fiimous  problem 
of  the  crown  of  Hero. 

The  method  now  employed  is  susceptible  of 
far  greater  accuracy.  It  depends  on  this  prin- 
ciple, that  a  body  when  immersed  in  a  fluid 
loses  just  as  much  of  its  weight  as  is  equal  to 
the  weight  of  an  equal  volume  of  the  fluid. 
To  obtain  the  i^ecific  gravity  of  a  solid  body, 
therefore,  its  weight  in  air  must  be  divided  by 
the  loss  of  weight  which  it  sustains  when 
weighed  in  pure  water. 

The  process  of  finding  the  specific  gravity  of 
any  sohd  body  denser  than  water  is  rendered 
very  simple  by  means  of  the  hydrostaMe  balance. 
When  the  soUd  is  less  dense  than  water,  its 
weight  in  that  liquid  cannot  be  ascertained 
directly ;  but  it  may  be  found  by  attaching 
the  body  to  another  sufficiently  dense  to  cause 
both  to  sink. 

In  like  manner,  the  specific  gravity  of  a  solid 
in  the  state  of  powder  may  be  found  by  placing 
it  in  a  vessel  whose  weight  in  air  and  in  water 
has  been  previously  determined. 

The  specific  gravity  of  a  liquid  may  be 
found  in  several  ways  b^  means  of  the  hjrdro* 
static  balance.  One  way  is  equivalent  to  finding 
the  ratio  of  the  density  of  a  suitable  solid  body 
first  to  water  and  then  to  the  liquid  to  be 
experimented  on. 

Another  method  is  to  take  a  phial  of  known 
weight,  and  weigh  it  when  filled  with  water ; 
the  increase  of  weight  is  of  course  the  weight 
of  the  water.  It  is  then  filled  with  the  liquid, 
and  again  weighed,  and  the  weight  of  the  con- 
tained liquid  thus  ascertained.  We  have  then 
the  weights  of  equal  bulks  of  the  water  and 
the  liquid,  whence  the  ratio  of  their  specific 
gravities  is  known. 

For  many  practical  purposes,  and  especially 
for  determining  the  specific  gravities  <}t strengths 
of  spirituous  liquors,  it  is  necessary  to  have 
recourse  to  more  expeditious  methods  than  that 
of  the  hydrostatic  balance.  In  such  cases  the 
instrument  called  an  hydrometer  is  employed. 
[Htdromster.] 

The  specific  gravities  of  the  gaseous  fluids 
are  usually  determined  in  terms  of  that  of  at- 
mospheric air.  The  difference  between  the 
weights  of  a  flask  when  exhausted  of  air  by 
means  of  the  air-pump  and  when  fllled  vnth 
the  gas  gives  the  weight  of  the  gas  which  it 
contains.  But  experiments  of  this  kind  require 
to  be  made  with  great  care,  as  they  are  much 
affected  by  small  variations  of  the  temperature, 
pressure,  and  hygrometric  state  of  the  atmo- 
sphere. For  a  detailed  account  of  the  method 
of  proceeding,  and  the  manner  of  applying  the 
requisite  corrections,  see  Biot's  Trait€  de  Phy^ 
sigue,  tome  i. 

arajllnr.    [Salxok.I 

Orasloso  (Itei..).  In  Music,  an  instruction 
to  the  performer  that  the  music  to  which  this 
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GREAT   CIRCLE  SAH^TNa 

vord  18  aflizad  ia  to  be  executed  el^gaoUy  and ' 
gneefoDy. 

atet  Gtarde  SatUac*  In  NaTigation, 
the  ihflftest  distance  between  two  places  on 
the  nnfaee  of  the  earth  is  the  arc  of  a  great 
eirde  passing  through  them.  If  the  ktitudes 
and  loogitndes  of  the  two  places  are  known, 
tills  arc  may  be  readily  calculated  by  the  com- 
mon zvIb  in  spherical  trigonometry  for  finding 
the  third  side  of  a  spherical  triangle  when  the 
other  two  sides  and  the  indad^  angle  are 
giveo.  The  practical  inconvenience  of  sailing 
on  1  great  circle  arises  from  the  necessity  of 
eoBtJaaaUy  altering  the  course ;  thifl^  however, 
■ay  be  putly  obviated  by  taking  two  or  more 
paints  on  the  aic^  and  finding  the  latitude  and 
longitude  of  those  points ;  then,  by  the  common 
ralei  of  navigation,  findiiig  the  course  and  dis- 
tanee  from  the  place  of  departure  to  the  nearest 
point  naikad  on  the  are :  thence  the  course  and 
dietaDoe  to  the  neztpointi  and  so  on.  The  sum 
of  Um  diatances  described  on  these  several 
comes  will  not  di£br  much  from  the  shortest 
distance.  By  proceeding  in  this  manner  as  &r 
ad  it  is  practicable,  the  advantage  of  sailing 
elooe  to  the  are  of  the  great  circle,  and  Uius  of 
abortenin^  the  distance,  may  be  obtained  with- 
out any  difllcnlty.    (Jeans'  Ndvigatum,) 

fc— t  OOltto.      [OOUTB.] 

Mil— t  Viimer.  In  Printing  €he  name  of  a 
kiad  of  type  six  sizes  larger  th^  that  used  in 
this  work.    [Ttpb.] 


r«»~(Span.~grevas;  in  the  dialect  of 
Borgondy,  grive  stilTsignifles  shin).  Pieces  of 
anaoor  for  the  potection  of  the  leg.  That 
they  wne  generally  used  by  the  Achaian  war- 
lion  in  tlM  Homeric  age,  is  shown  by  their 
roBunon  epithet  c&io^/Aidcf,  or  loell-ffreaved. 
Examples  found  at  Pompeii  are  of  metal  highly 
onuiientnd.  In  the  fourteenth  century  Uiey 
vne  made  of  metal  or  leather,  and  their  Low 
Latin  name  was  bainberga^  from  the  (German 

GaBfcVBS.      [GSAVBS.1 

[Ponicsps.] 
I  Ajreliitaetiire.   [Abchitigtubb, 
Gbscus.] 

Oraak  duirdti,  Tlie.  Comprises  the  great 
Inlk  of  the  Chri^an  population  of  Russia 
aod  Greece,  Servia,  Moldavia,  and  Wallachia, 
bendes  various  congregations  scattered  through- 
oat  the  provinces  of  &e  Turkish  and  Austrian 
empuea  Some  of  these  acknowledge  the  pa- 
tnarefa  of  Constantinople  as  their  head ;  othors 
an  under  local  patriarchs.  The  Byzantine 
patriarrh,  although  possessing  a  certain  spiri- 
tual supremacy  over  such  an  extensive  com- 
Boaity,  has  never  ventured  to  assert  any  claim 
to  the  temporal  power  so  long  wielded  by  his 
RTil  at  Bome.  His  ambition  was  curbed  in 
the  fint  instance  by  the  jealousy  of  the  em- 
prTQiB,  vith  whom  he  was  brought  into  closer 
contact;  and  since  the  Mohammedan  conquest 
<he  state  of  weakness  and  poverty  into  which 
the  Chrirtian  church  in  Turkey  has  been 
tkovD  has  anmhilated  all  views  of  agorandiae- 
■ot.  In  earlier  times,  however,  Uie  Con- 
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stantinopolitan  pontifi  clearly  showed  that 
they  did  not  lack  the  will  to  raise  themselves 
to  a  station  in  the  East  on  a  level  with  the  grow- 
in|;  authority  of  the  popes  in  the  West.  The 
origin  of  the  separation  which  has  now  pre- 
vailed formany  hundred  years  between  two  such 
important  sections  of  Christendom  as  the  Latin 
and  Greek  churches,  agreeing  as  they  do  in  most 
of  their  fundamental  principles,  is  to  be  attributed 
to  the  rival  pretensions  set  up  by  the  bishops  of 
the  two  imperial  cities,  and  dates  almost  from 
the  foundation  of  the  younger  capitaL 

Aa  early  as  the  year  451  the  council  of 
Chalcedon  assigned  Asia  Minor,  Pontus,  Thrace, 
and  the  frontiers  of  Illyricum  for  the  extent  of 
the  spiritual  jurisdiction  of  the  church  of 
Byzantium,  and  conferred  upon  its  bishop 
the  honours  and  privileges  which  had  been 
already  conceded  to  the  pope  of  Bome.  The 
patriarchs  of  Antioch  and  Alexandria  main- 
tained at  this  period  an  independent  authority ; 
but  were  gradually  reduced  under  the  predo- 
minant infiuence  of  the  patriarch  of  the  East. 
The  aggressions,  however,  of  the  rival  pontifb 
did  not  proceed  pari  passu :  the  Roman,  being 
farther  removed  from  the  imperial  authority, 
which  was  seated  at  Ravenna,  assumed  by  de- 
grees a  direct  temporal  authority  over  the 
neighbouring  districts ;  and  this  assumption  led 
the  wav  to  the  prodigious  indirect  supremacy 
which  ne  usurped  a£er  the  lapse  of  several 
ages.  The  Constantinopolitan,  on  the  contrary, 
was  always  strictly  watched,  and  fettered  by 
the  proximity  of  the  Eastern  emperors;  and 
the  extension  or  declension  of  the  patriarchal 
authority  depended  in  most  cases  more  upon 
the  particular  character  of  the  wearer  of 
the  crown  than  of  the  mitre.  The  first 
doctrinal  ground  of  dispute  was  the  asser- 
tion of  the  Latin  church,  about  the  beginning 
of  the  ninth  century,  of  the  doable  procession 
of  the  Holy  Ghost  from  the  Father  and  the  Son. 
The  word  filioque^  first  surreptitiously  inserted 
into  the  Constantinopolitan  creed  many  years 
after  its  promulgation,  became  the  badge  of  the 
"Western  church;  but  whatever  apparent  ad- 
vantage this  forgery  might  give  to  the  opposite 
party,  it  is  very  certain  that  the  other  dogma^ 
the  procession  from  the  Father  alone,  had 
never  been  declared  by  a  council  of  the  church. 

The  discussions  produced  by  this  controversy 
were  brought  to  a  head  by  the  sudden  elevation 
of  Photius,  a  layman,  to  the  patriarchate,  by 
the  command  of  the  emperor.  In  six  successive 
davB  he  passed  through  the  six  preliminary 
orders :  he  became  successively  monk,  reader, 
subdeacon,  deacon,  priest,  bishop,  and  finally, 
on  the  seventh  day,  was  consecrated  patriarch ; 
and  all  this  to  the  violent  exclusion  of  the 
existing  ponti^  Ignatius.  The  appointment 
of  Photius,  who  w:is  a  man  of  extraordinary 
talents,  alsirmed  the  Pope.  The  cause  of  Ig- 
natius was  supported  in  the  West;  and  the 
intruder  excommunicated  by  Nicholas  I.  The 
thunder  of  Rome  was  retorted  by  a  charge,  made 
on  the, part  of  Photius  against  the  Latin  church, 
of  five  distinct  heresies.  1 .  It  was  objected  that 
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the  Romanifjtfi  fasted  on  the  Sabbath,  or  serenth 
day  of  the  week ;  2.  That  they  permitted  the 
use  of  milk  and  cheese  in  the  first  week  of 
Lent ;  8.  That  they  forbade  their  priests  to 
marry;  4.  That  they  authorised  bishops  to 
baptise  with  the  chrism,  and  forbade  the 
priests;  6.  That  they  bad  interpolated  the 
creed  of  Constantinople  with  the  word  JUioque, 
and  held  the  doctrine  therein  implied. 

These  proceedings  widened  the  breach  which 
had  already  in  &ct  taken  place  by  the  formal 
transference  which  the  emperor  had  effected  of 
several  provinces  east  of  the  Adriatic,  from  the 
jurisdiction  of  Rome  to  that  of  Constantinople. 
The  Romish  party,  however,  continued  still 
powerful  in  the  East,  and  the  intrigues  of  the 
papal  see  were  frequently  successfiU ;  until  in 
1054  the  mutual  excommunications  pronounced 
upon  each  other  by  Leo  IX.  and  Cerularius 
caused  the  final  separation,  which  has  continued 
to  the  present  day. 

The  opinions  of  the  Greek  church  bear  con- 
siderable affinity  to  those  of  the  Latin.  The 
fundamental  distinction  is  the  rejection  of  the 
spiritual  supremacy  of  St  Peter,  and  the  de- 
nial of  any  visible  representative  or  vicar  of 
Christ  upon  earth.  In  the  view  which  it  takes 
of  the  procession  of  the  Holy  Ghost,  it  is  at 
Tariance  not  only  with  the  Roman  Catholic 
church,  but  with  the  general  belief  of  Protest- 
ants aLso.  It  recognises,  however,  the  seven 
sacraments ;  authorises  the  offering  of  prayer 
to  the  saints  and  Virgin;  and  encourages 
the  use  of  pictures,  though  fbrbidding  that  of 
images.  It  holds  in  reverence  also  the  relics 
and  tombs  of  holy  men ;  enjoins  strict  fasting 
and  the  ^ving  of  alms,  looldng  upon  them  as 
works  of  intrinsic  merit;  and  numbers  amonff 
its  adherents  numerous  orders  of  monks  and 
nuns,  but  allows,  or  rather  insists  on,  the 
marriage  of  its  pecular  priests.  It  holds  that 
modified  form  of  the  Roman  doctrine  of  the 
eucharist  which  is  denominated  eonsubstantia- 
Uon ;  while  it  admits  the  doctrine  of  purgatory, 
and  emoins  the  offering  of  prayers  for  the 
dead.    It  administers  baptism  oy  immersion. 

The  distinctive  characteristics  of  the  Greek  as 
contrasted  with  the  Roman  church  are  noticed 
by  Dean  Milman  in  the  Introduction  to  his  His- 
tory  of  Latin  Christianity,  While  the  tendencies 
of  the  Western  Church  were  chiefly  practical, 
Greek  Christianitv  was  pre-eminently  specula- 
tive, and  ceased,  with  the  extinction  of  Paganism, 
to  be  either  creative  or  aggressive.  The  prac- 
tical illustration  of  this  difference  is  to  be  found 
in  the  remarkably  stationary  character  of  the 
discipline,  usages,  and  modes  of  sentiment, 
not  less  than  of  the  doctrines,  of  the  Eastern 
church  even  to  the  present  day. 

The  emancipation  of  the  Russian  branch  of 
the  Greek  church  from  the  centre  of  authority 
at  Constantinople  was  gradually  effected,  and 
may  be  said  to  have  been  complete  in  the 
middle  of  the  fifteenth  century.  The  indepen- 
dence of  the  church  of  Greece  Proper  was 
recognised  by  Constantinople  in  1860.  (Stanley, 
HtBtory  of  the  Eastern  Cnureh.) 
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OrMk  rire.    [Fieb,  Gbbbk.1 

Oreen  dotH,  Board  oC     (HougBHOU).] 

Oreen  &ead  Ore.  The  native  phosphate 
of  lead. 

Oreen,  Sebeele*e.  An  arsenite  of  copper. 
Mineral ^reen  is  a  subcarbonate  of  copper,  and 
Brunswick  green  an  oxychloride  of  copper. 

Oreen  Biokneee.    [Chlorosis.] 

Oreen  VltrloL  The  metallic  salts  of 
sulphuric  acid  were  formerly  designatc-d 
vitriols:  sulphate  of  iron  was  termed  green 
vitriol.  It  is  a  compound  of  1  atom  of  oxide 
of  iron  and  1  atom  of  sulphuric  acid:  the 
crystals  contain  7  atoms  of  water;  hence  the 
dystallised  salt  consists  of  36  protoxide  of 
iron,  40  sulphuric  acid,  and  63  water,  and 
its  equivalent  is  « 139.  Sulphate  of  copper  iB 
called  blue  vitriol,  and  sulphate  of  zinc  white 
vitriol. 

Oreenllneli.  The  FringiUa  viridis  of  Lin- 
naeus.   [Frxkooxa..] 

Oreenbeart.  The  Nectandra  Itodi€Bt\  a 
tree  of  British  Guiana,  which  furnishes  a  valu- 
able wood  known  as  Greenheart  timber.  It  is 
also  called  the  Bibiri-tree. 

Oreenlionse.  In  Gardening,  a  house  with  a 
roof  and  one  or  more  sides  of  glass,  for  the  pur- 
pose of  oontainins  exotic  plants  which  are  too 
tender  to  endure  me  open  air  during  the  greater 
part  of  the  year.  The  greenhouse  b«ing  a 
structure  of  luxury,  ought  to  be  for  the  most 
part  situated  near  the  house,  in  order  to  be 
enjoyed  by  the  family  in  inclement  weather ; 
and,  if  possible,  it  should  be  connected  with  the 
flower-garden,  as  being  of  the  same  character 
with  reference  to  use.  Its  len^h  and  breadth 
may  be  varied  at  pleasure,  but  its  height  should 
never  be  less  than  that  of  the  loftiest  apartments 
of  the  house  to  which  it  belongs.  The  best 
aspect  is  to  the  south  or  south-east;  but  any 
aspect  may  be  chosen,  provided  the  roof  is 
entirely  of  glass,  and  abundant  heat  is  supplied 
by  art.  In  greenhouses  fajdug  the  north, 
however,  the  more  tender  plants  will  not  thrive 
so  well  in  winter:  more  artificial  heat  will  be 
required  at  that  season ;  and  the  plants  should 
be  chiefiy  evergreens,  and  other  plants  that 
come  into  flower  in  the  summer  season,  and 
grow  or  flower  but  little  during  winter.  In 
most  greenhouses  the  plants  are  kept  in  pots 
or  boxes,  and  set  on  stages  or  shelves,  in  order 
that  they  may  be  near  the  roof,  so  as  to  receive 
the  direct  influence  of  the  rays  of  light  imme- 
diately on  their  passing  through  the  glass.  An 
orangery  differs  from  a  greenhouse  in  having 
an  opaque  roof,  and  in  l^ing  chiefly  devoted 
to  plants,  which,  producing  their  shoots  and 
flowers  in  the  summer  season  and  in  the  open  air, 
are  set  in  the  orangezy  merely  to  preserve  them, 
through  the  winter.  Such  a  structure  might 
with  more  propriety  be  termed  a  conservatory  ; 
but  custom  in  the  present  day  has  applied  this 
term  to  buildings  with  glass  roofis  m  which 
the  plants  are  not  kept  in  pots,  but  planted  in 
the  free  soil,  and  in  which  a  part  of  them  are 
encouraged  to  grow  and  flower  in  the  winter 
months.    [ORAiroBitT  and  Coksbbvatobt.] 
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GREENLANDITE 

OrMiilandite.  A  yariety  of  Uie  precious 
GarneL  i 

•wMHwanAi    In  Geology,  the  name  given 
totwoseriee  of  xx>ck8  belonsing  to  the  Cretaceous 
period  and  found  below  the  chalk.    The  name  . 
is  doired  from  the  frequent  presence,  in  these 
deposits  of  the  cretaceous  period,  of  particles  of  a 
tOicate  of  iion  of  green  o^our,  not  nnfrequentlj ; 
pnduciDg  beds  of  sand  of  a  grayish  green  tint 
The  grcensands  are  divided  into  two  groups,  > 
the  vfper  and  UnDer,  the  gault  intervening. 
[Uppia  Qbsrsbaxd  and  Lowbb  GsBBiraAND.] 
I&eM  names  are  not  generally  adopted  by  the 
eontiDental  geologists^  owing  to  the  absence  of  [ 
tbe  chuaeteristic  colour  in  the  representative 
formations.    Thus  the  upper  greensand  forms  | 
a  part  of  the  chalk  marl  and  is  hardly  distin-  < 
nifhed  from  it,  while  the  lower  is  oonunonly 
oengiiated  Heocomian. 

It  most  not  be  assumed  that  a  green  colour 
alviys  signalises  the  sands  here  described,  or 
aft  any  rate  that  it  affects  their  appearance. 
Th^nr  axe  frequently  (especially  the  lower  green- 
laoa)  of  the  most  brilliant  and  intense  red. 
This  is  derived  from  the  conversion  of  the 
grains  of  silicate  into  peroxide  of  iron,  and  is 
quite  consistent  with  the  presence  of  abundant 
green  grains  a  little  away  from  the  surface. 

flcttenstoiie*  A  variety  of  trap-rock.  The 
eoDstxtoent  parts  of  greenstone  are  hornblende 
and  imperfectly  crystallised  felspar,  the  felspar 
bdng  abundant^  Augite  sometimes  repUees 
the  hornblende,  producing  doUrite.  [Tsap- 
bool] 

Orefttriovis  (Lat.  gregarins,  from  grex,  a 
focky  In  Zoology,  those  animals  which  are 
fiwnd  in  company  with  each  other;  used  in 
oppocition  to  solitary, 

Ovecortaa  OalenOar.  The  reformed 
falfiidar  of  the  church  of  Home,  introduced  by 
Pope  Gregory  XIII.  in  1582,  in  which  the 
cRor  of  the  dvil  year  of  the  Julian  calendar 
vas  eonected  by  the  omission  of  three  inter- 
edaiy  days  in  four  centuries,  and  the  moon's 
age,  with  the  time  of  Easter,  with  the  other 
movable  feasts  depending  on  it^  indicated  by 
the  table  of  epacts.     [Calbmdab.] 

•rafmrten  Cliaiit.  Introduced  by  Pope 
Gregory  the  Great  about  a.d.  600.  These  chants 
liare  eontinned  in  usa  in  the  Western  church  to 
xhi  present  day,  and  form  the  basis  of  our 
enthcdral  mnsie.    (Hook's  Church  IHcHonary.) 

•gfrian  Xpooli.  The  epoch  or  time  at 
viiich  the  oomputatioD  by  the  Gregorian  calen- 
dar commenoed.    This  was  in  March,  1682. 

•rafmrten  Tetoseope.  The  first  and 
nest  common  form  of  the  reflecting  telescope, 
inrrated  by  James  Gregory,  professor  of  ma- 
thematies  in  the  university  of  St.  Andrew's 
aad  afterwards  of  Edinburgh,  and  described  by 
him  in  his  Optica  ProTnota,  published  in  1663. 
{TiLaooFa] 

9tn§owimM  Tmw.  The  civil  ^ear  of  the 
OfvgDriaa  calendar.  In  the  Gregonan  calendar 
the  oommon  year  consists  of  366  days,  aud 
erny  fomih  year  is  a  leap  year,  or  contains 
3€6  days,  excepting  the  last  years  of  every 
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century  of  which  the  number  is  not  divisible 
by  4.  Thus,  the  years  1700,  1800,  1900,  are 
not  leap  years;  but  1600  and  2000  are  leap 
years,  the  numbers  16  and  20  being  divisible 
by  4.  The  period  is  consequently  400  years,  in 
the  course  of  which  there  occur  97  interoda- 
tions ;  so  that  400  years  contain  366  x  400  +  97 
SB  146,097  days,  and  therefore  one  Gregorian 
year  consists  of  366*2426  mean  solar  days,  or 
366  d.  6  h.  49  m.  12  sec.  But  the  true  solar 
year  consists  of  366  d.  6  h.  48  m.  49*62  sec 
The  Gregorian  year,  therefore,  errs  in  excess  by 
22*38  seconds ;  but  the  error  is  not  worth  taking 
into  account,  as  it  only  amounts  to  one  whole 
day  in  3,866  years. 

Oregoiite.  The  Menaccanite  of  Ck)mwall, 
discovered  by  Mr.  Gregor,  whose  name  it 
bears.    A  variety  of  titanic  iron-ore. 

Orenade  (Fr.  from  its  resemblanoe  to  a 
pomegranate).  A  hollow  ball  of  iron  or  glass, 
about  two  inches  and  a  half  in  diameter, 
charged  with  gunpowder  and  furnished  with  a 
fuse ;  it  is  often  called  a  hand  grenade,  being 
thrown  by  hand  from  the  parapets  of  besieged 
places  upon  the  invaders  beneath. 

Chrenadlen  (Fr.).  The  name  given  at 
first  to  the  soldiers  who  threw  grenades ;  but 
afterwards  conferred  on  certain  troops  of  the 
line,  distinguished  by  peculiarities  of  dress,  ac- 
coutrements, &c.  The  name  originated  with  the 
l^rench  in  1667,  but  was  speedily  adopted  into 
all  the  armies  of  Euroi)e ;  and  wherever  it  has 
been  introduced,  the  finest  men  of  a  reeiment 
have  always  been  selected  to  form  v^at  is 
called  the  grenadier  company.  Until  recently 
each  regiment  of  the  Une  in  our  service  had 
a  grenadier  company ;  now  the  name  only  re- 
mains in  the  '  Grenadier  Guards.' 

Or^s<  The  French  name  for  a  sandstone 
or  a  gritk  Thus  the  new  red  sandstone  is 
called  le  nouwau  arks  rottge ;  the  gr^  of 
Fontuinebleau  is  also  a  well-known  member 
of  the  tertiary  gr^. 

ChroflMMial-  In  Ornithology,  is  applied  to 
the  feet  of  birds  which  have  thi«e  toes 
forward,  two  of  which  are  connected,  and  one 
behind. 

CHretna  Chreen  Mftirtairtts*  In  order  to 
evade  the  stringency  of  the  English  Marriage 
Law,  after  the  Act  of  George  IL,  and  to  e^joy 
the  &cilities  afforded  by  that  of  Scothind  [Mab- 
BiAOB,  La.w  of],  couples  from  England  uised  to 
have  the  ceremony  performed  at  the  first  place 
which  they  could  reach  in  Scotland.  Gretna 
Green,  on  the  western  border  near  Carlisle,  was 
the  best  known  and  most  convenient  The 
ceremony  merely  amounted  to  an  admission 
before  witnesses  that  certain  persons  are  man 
and  wife,  the  only  condition  necessary  to  render 
it  a  valid  marriage  being  that  it  should  be 
either  preceded  or  followed  by  cohabitation. 
This  fiidlity  was  abolished  by  19  &  20  Vict. 
c  96,  which  requires  twenty-one  days'  previous 
residence  to  render  such  marriage  valid.  The 
number  of  these  marriages  was  stated  to  be 
on  the  avera|;e  300  or  400  a  year  at  (Jretna 
alone ;  but  with  those  which  took  place  at  other 
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places  along  the  border  amounted  to  about 
600  a  year. 

Chrewia  (after  Dr.  Grew,  a  physiological 
botanist  of  the  seventeenth  century).  Of  this 
genus  of  liUaeea,  two  species,  G.  sapida  and 
asiatiea,  yield  small  red  aoid  fruity  commonly 
used  in  India  for  flaTouring  sherbet.  Some  of 
the  species  have  a  fibrous  inner  bark,  which  is 
used  for  rope-making,  &c ;  and  the  wood  of 
G,  elaatica  u  very  strong  and  elasde.  They 
are  widely  dispersed,  but  not  found  in  America. 

Orey  Stone  Xdnie.  The  name  given  by 
London  builders  to  the  lime  made  from  the 
chalk  marl  quarried  at  Dorking,  Merstham,  or 
Godstone.  It  is  of  the  same  nature  as  the 
elunch  lime  of  the  nudland  counties;  it  is 
moderately  hydraulic,  containing  about  eight 
per  cent  of  the  sUicate  of  alumina.  It  swells 
a  good  deal  in  slaking,  and  gives  out  much 
heat 

Oroywaeke.    [Gh^ttwaoeb  ;  Gbologt.] 

OrlAs.  The  Anchovy  Pear  of  Jamaica  is 
the  produce  of  O.  eaidiflora.  The  fruits  are 
pickled  and  eaten  like  mangos.  The  genus 
belongs  to  the  Barringtoniacem. 

Orffln  (Gr.  yp^).  A  fabulous  animal  re- 
presented with  the  bodv  and  feet  of  a  Hod,  the 
head  of  an  eagle  or  vulture,  and  as  being  fur- 
nished with  wings  and  daws.  The  griffin 
belongs  more  to  romantie  than  classical  my- 
thology. It  plays  a  prominent  part  in  the 
faiiy  tales  and  romances  of  the  middle  ages ; 
and,  like  the  dragon  which  was  fabled  to  guard 
the  golden  apples  of  the  Hesperides,  its  chief 
duties  consisted  in  watching  over  hidden  trea- 
sures, and  in  ffuarding  captive  princesses,  or 
the  castles  in  which  they  were  confined.  It  has 
been  adopted  into  the  language  of  heraldry, 
where  it  constitutes  a  prominent  feature  in 
the  armorial  bearings  of  many  pnncely  and 
noble  fomilies. 

ChrllBtlUi'  BUxtiire.  The  mistura  ferri 
composita  of  the  London  PharmaaopcBt'a ;  it  is 
a  useful  femigrinous  tonic,  deriving  its  efficacy 
£rom  the  protocarbonate  of  iron. 

OrltaM.     [Salmom.1 

Orlmaoe  (Fr.).  In  Fainting  and  Sculp- 
ture, an  unnatural  distortion  of  the  counte- 
nance, from  habit,  affectation,  or  insolence. 
The  ancient  comedians  wore  masks  fashioned 
into  the  most  exaggerated  grimaces.  (Fico- 
roni,  Le  Masohere  8ceniohe  Jsc.  tPAniiehi  S<h- 
tnani,  Borne  1736.) 

CMnders.    [Tbbts.] 

Orlpe.  The  fore  foot  of  a  ship. — To  gripe, 
the  tendency  of  a  ship  to  bring  her  head  up 
to  the  wind  when  carrying  sail  on  the  wind. 

OripMk  On  Shipboard,  the  apparatus  of 
ropes,  hooks,  &c.,  by  which  boats  are  fastened 
to  the  upper  deck  during  stormy  weather. 

Orisette  (C^.).  Original^  a  dress  of 
coarse  grey  doth ;  but  the  word  was  afterwards 
applied  to  denote  the  womm  who  wore  them. 

OrltfOe.    [Gabixlaob.] 

Orlt  (A.-S^  greet).  Any  V9ai^  of  stone 
made  up  of  minute  grains  cemented  together, 
may  conveniently  be  railed  by  this  name.  Coal 
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grit  is  a  sandstone  of  the  coal  measures ;  cole 
grit,  a  limestone  of  the  oolitic  series. 

Oroat  (Dutch  grote,  originally  grote  schware, 
the  great  schware,  as  distinguished  finom  the 
little  schware,  of  which  there  were  five  in  the 
grote  or  groat).  An  old  English  silver  coin 
equal  to  ^d.  of  our  present  meney.  It  was 
introduced  by  Edward  III.  about  Dhe  year  13^1, 
and  has  lately  been  again  adopted  and  isftuedfrom 
the  Mint :  the  first  coinage  of  these  modem  silver 
groats  or  fourpenny  pieces  took  place  in  1835. 

Oroats.  The  seeds  of  Oats  prepared  as 
an  article  of  food,  by  depriving  them  of  their 
husks  or  huUs. 

Oroin.  In  Architecture,  the  line  formed 
at  the  intersection  of  two  arches  which  cross 
each  other  at  any  angle. 

Orommet.  On  Shipboard,  a  ring  or  loop 
made  at  the  end  of  a  piece  of  rope  by  inter- 
splicing  the  strands. 

OroBlBffenists.  In  Eodesiastical  History, 
a  subdivision  of  the  sect  of  Anabaptists. 

Caroom  (Dutch  grom,  a  youth).  A  name 
now  usually  applied  to  servants  who  are  em- 
ployed about  horses.  The  groom^porter  was 
an  officer  of  the  royal  household  in  the  lord 
steward's  department  whose  place  is  said  to 
have  succeeded  that  of  the  master  of  the  revels. 
Groom  is  still  the  denomination  of  several 
officers  of  the  royal  household,  chiefly  in  the 
lord  chamberlain's  department ;  such  as  grooms 
in  waiting,  groom  of  the  stole  or  robes,  &c.  &a 

Oroove  (Dutch,  groeve,  a  furrow;  Ger. 
grube,  a  pit,  from  graben,  to  dig).  In  Archi- 
tecture, a  sunken  rectangular  chuineL  It  is 
usually  employed  to  connect  two  pieces  of  wood 
together,  the  piece  not  grooved  having  on  its 
edge  a  tongue,  or  proi'ection,  whose  section  ooz^ 
responds  to  and  fits  the  groove. 

Gboovs.  Every  rificd  firearm  has  two  or 
more  grooves,  cut  in  a  spiral  direction  in  the 
interior  of  the  barrel  The  parts  of  the  barrel 
between  the  grooves  are  called  Umda, 

In  Commerce,  the  number  of  twelve 


Oross  Welirlit.  In  Commerce,  the  weight 
of  goods  with  that  of  the  dust  and  dross,  or  of 
the  cask,  ^,  in  which  they  may  be  contained. 
Out  of  this  weight  the  allowance  is  made  for 
tare  and  tret 

Groasbeak.    rFBiNaiLi.A.] 

OroMoluia  (Lat  grossulus,  «  tmaUfig: 
A  green  garnet  found  in  Siberia. 

aroMvlariaoegB  (Grossulariay  an  old  name 
ofoneofthe^nera).  A  natural  order  of  shrubby 
Exogens,  natives  of  most  parts  of  the  world,  ex- 
cepting Africa  and  the  tropics,  and  distinguished 
among  epigynous  Exogens  by  their  pulpy  fruit 
and  parietal  placent<e.  They  were  formerly  con« 
founded  with  Cactaoea,  and  have  been  placed 
bv  Ton  Martins  between  Saxtfragaeea  and 
Onagracea;  but  Lindley  makes  them  the  type 
of  a  distinct  alliance.  The  Gooseberry,  Bihes 
Grossularia^  and  tho  Currant,  Ribea  rubrum  and 
nigptm,  are  well-known  fruits  of  this  ord^r,  to 
which  also  belong  many  beautiful  hardy  shrubs 
common  in  our  gardens. 
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(Fr.).  In  the  Fine  Arts,  a 
tim  applied  to  capricious  ornaments,  which  as 
t  whole  h«Te  no  type  in  nature ;  consisting  of 
figoRi,  animals,  leaves,  flowers,  fruits,  and  the 
like;  dl  eonneeted  together.  So  called  from 
being  disoorered     in    the   ancient   grottoes. 

fteotio  (Ital).  The  name  given  to  snbter- 
noeous  natural  excavations  formed  in  the 
httft  of  mountains  or  other  places.  Many  of 
tbeu  cavities  are  &med  for  the  mephitic  exha- 
hdoos  that  issue  from  them,  and  to  this  class 
belongs  more  especially  the  Giotto  del  Cane, 
near  Naples ;  but  there  are  others  not  less  cele- 
bnted  for  their  beauty  and  grandeur,  of  which 
the  grottoes  of  Antiparos  and  Fingal  are  well- 
knovn  examples.  In  picturesque  gardening, 
the  term  is  applied  to  an  artificial  or  ornamen- 
til  cave  or  low  building  intended  to  represent 
a  natural  grotto. 

OroiiBd  (Ger.  gmnd).  In  the  Fine  Arts,  a 
word  of  various  application.  In  Painting,  it 
is  the  first  layer  of  colour  on  which  the  figures 
or  other  objects  are  painted.  The  term  is 
also  applied  to  the  different  distances  in  a 
picture,  as  fore-eiound,  middle-ground,  back- 
ground. In  Sciupture,  it  is  the  surface  from 
vaidi,  in  rilian,  the  figures  rise.  In  Archi- 
tectQre,  it  is  used  to  denote  the  face  of  the 
■emery  or  country  round  a  building. 

OrMiad  Bait.  Balls  made  of  greaves, 
Ivao,  boiled  grain,  gentles,  &c.,  mixed  up  with 
elay  and  thrown  into  the  water,  by  which  the 
ft^h  are  brought  together  upon  those  spots 
which  the  angler  selects  for  his  sport. 

OrmiBd  Ora  or  Oround  Xoe.  Ice  formed 
under  peculiar  circumstances  at  the  bottom  of 
nnning  water. 

The  theniy  of  the  formation  of  ground  ice  is 
attended  with  some  difficulty.  Dr.  Farquhar- 
eoQ,  who  has  carefully  investigated  the  facts, 
and  given  the  results  of  his  observations  on 
the  ground  gru  of  the  rivers  Bon  and  Leschal 
in  LmoJnshiie,  in  two  papers  printed  in  the 
Pka.  Trans,  for  1835  and  1841,  is  of  opuiion 
that  the  ice  is  formed  when  the  water  has  gone 
down  to  the  temperature  of  the  freezing-point 
in  eonaequenoe  of  the  bottom  being  cooled  to  a 
itill  lower  temperature  through  me  effect  of 
radiation,  in  the  same  manner  as  diy  land, 
under  a  dear  sky,  is  cooled  below  the  tempera- 
tun  of  the  air ;  and  in  corroboration  of  this 
cpraioD  he  states^  that  the  formation  never 
occuzi  excepting  under  a  clear  sky,  and  does 
not  take  place  where  the  stream  is  shaded  by 
hndges  or  high  banks.  It  has  bean  objected 
to  tUs  theory,  that  g^und  ice  has  been  ob- 
served in  the  Keva  under  a  thickness  of  three 
feet  of  tui&ee  ioe^  and  an  additional  covering 
of  three  feet  of  snow,  circumstances  under 
vbieh  radiation  could  not  tAke  place ;  but  Dr. 
Faiqoharson  remarks,  that  this  fact  can  form 
so  valid  objection  to  his  explanation,  unless  it 
vera  aseertained  that  the  ground  ice  was  formed 
oftfT  the  surface  ice  and  faU.  of  snow,  and  not 
hdan.  Bccent  researches  on  heat  have,  how- 
ever, nndered  tlus  hypothesis  untenable,  since 
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it  has  been  proved  that  water  is  absolutely 
intranscalent  to  rays  of  obacure  heat  such  as 
those  which  Dr.  Farquharson  supposes  to  issue 
from  the  bottom  of  the  stream.  Jd[.  Arago,  in 
the  Annuaire  du  Bureau  des  Longitudea  for 
1833,  after  stating  the  observations  which  had 
then  been  collected  on  the  subject^  attributes  the 
formation  to  three  circumstances:  1.  In  a  body 
of  water  in  motion,  the  temperature  of  which 
is  below  39®  of  Fahrenheit  (under  which  water 
becomes  specifically  lighter  by  a  further  di- 
minution of  temperature),  the  eddies  of  the 
current  throw  down  the  coldest  parts  which,  in 
still  water,  would  remain  at  the  surface,  so  that 
the  whole  stream  from  the  surface  to  the 
bottom  acquires  the  same  temperature  through 
this  mechanical  action.  2.  The  aptitude  for  the 
formation  of  crystals  on  the  stones  and  as- 
perities at  the  bottom.  3.  Less  impediment  to 
the  formation  of  crystals  at  the  bottom,  in 
consequence  of  the  comparatively  greater  still- 
ness of  the  water.  On  this  subject  see,  in  ad- 
dition to  the  works  above  referred  to,  Colonel 
Jackson's  paper  on  the  Congelation  of  the  Neva, 
in  the  Journal  of  the  Boyai  Gtograpkical 
Society ;  Mr.  Eisdale's,  in  the  Edinburgh  New 
Philoeophieal  Journal^  voL  xvii. ;  Mr.  Weitz'Sp 
on  the  Ground  Gru  of  the  Siberian  Bivers,  in 
the  London  Geographical  Journal ;  Mr.  Adie's 
and  Prof.  Frankland's  on  Ground  Ice,  in  the 
Journal  of  the  Chemical  Society,  voL  xiv.  pp. 
Ill  and  113. 

Oromad  Plate  or  SlU.  In  Architecture, 
the  piece  of  timber  w&ich  forms  the  lower  part 
df  a  timber  building,  into  which  the  upright 
posts  or  principal  timbers  frame. 

Oroand  Swell.  An  undulation  of  the 
ocean  caused  by  the  continuance  of  a  heavy  galo 
of  wind.  Ground  swells  are  rapidly  transmitted 
through  the  water,  sometimes  to  great  distances, 
and  even  in  direct  opposition  to  the  wind,  until 
they  break  against  a  shore,  or  gradually  subside 
in  consequence  of  the  friction  of  the  water. 
They  indicate,  by  the  direction  of  their  move- 
ment, the  ^uart«r  in  which  a  storm  has  raged ; 
and  occasionally  thev  are  observed  to  come 
from  various  points  of  the  compass  at  the  same 
time. 

Gromad-taeklea  The  name  applied  on 
Shipboard  to  all  the  ropes,  &c,  connected  with 
the  anchors  or  other  mooring  apparatus. 

Oroiiads.  In  Architecture,  pieces  of  wood 
let  in  flush  with  the  plastering,  for  which  they 
serve  as  a  guide ;  the  mouldings  and  other  flnish- 
ings  are  nailed  to  ihenL 

ChroondseL  The  oommon  name  fbr  the 
genus  SeneeiOf  but  more  particularly  applied  to 
one  of  our  commonest  weeds,  Stnecio  vulgaris, 
a  plant  used  in  feeding  cage-birds. 

Group  (Fr.  groupe).  In  Painting,  an  as- 
semblage of  objects,  whose  lighted  parts  form 
a  mass  of  light,  and  theur  shaded  parts  a  mass 
of  shadow :  the  word  is  also  used  to  denote  any 
adjoining  assemblage  of  figpres,  animalsj,  fruits, 
flowers,  &a  In  speaking  also  of  objects  of 
different  sorts,  it  is  usual  to  say  that  one  object 
grou/ps  with  another.    Lights  in  groups  should, 
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AS  well  as  shadows,  be  connected  toother,  or 
the  necessary  repose  will  be  wanting.  In 
Sculpture,  the  wotcI  group  is  applied  to  a  design 
in  which  there  are  two  or  more  figures.  In 
Music,  group  signifies  a  number  of  notes  linked 
together  at  the  stems. 

Orouse.    [Tbtr^c] 

Orout.  In  Architecture,  mortar  reduced  to 
a  state  of  finidity  by  the  addition  of  water ;  also 
a  mixture  of  plaster  (or  fine  stuff)  putl^  (or 
coarse  stuff)  used  to  finish  off  the  best  ceilings, 
and  sometimes  for  setting  walls  when  such 
finish  is  required. 

Orosrnes*  High  timber  defences  erected  on 
the  exposed  shores  of  the  sea,  or  of  rirers, 
when  tney  are  composed  of  such  materials  as 
can  be  easily  removed  by  the  action  of  the 
currents  that  may  beat  upon  them.  The  term 
is  also  applied  to  the  little  jetties  sometimes 
erected  to  defend  the  banks  of  rivers  when 
threatened  with  destruction  by  the  washing 
away  of  the  shore.  A  groyne  is,  in  fact,  a 
projection  that  is  carried  out  &om  the  banks  of 
the  sea,  or  of  a  river,  in  a  direction  perpen- 
dicular, or  occasionally  inclined,  to  the  set  of 
the  current ;  and  it  is  supposed  to  act  in  the 
JLrst  case  by  retaining  the  shingle,  which  has  a 
tendency  to  move  in  the  direction  of  the  pre- 
vailing wind ;  and  in  the  latter,  by  diverting 
the  channel  in  the  direction  required.  Groynes 
are  much  used  in  the  neighbotirhood  of  Brigh- 
ton, Dover,  Harwich,  Yarmouth,  &c ;  they  are 
occasionally  employed  in  river  defences,  as  in 
the  course  of  the  Rhine,  the  Ome,  the  Mid- 
ouse,  &c.;  but  engine^s  have  of  late  entertained 
the  opinion,  that  they  produce  as  much  harm 
as  good  in  these  positions,  by  creating  a  back- 
water on  the  down  side,  unless  they  are  so  close 
together  as  to  amount  practically  to  a  continuous 
parallel  wall  (Minard,  Coitrs  de  Construction 
des  Canaux  et  des  RivUreSy  ^.) 

OrnidflB.  The  name  of  the  family  of  wading 
birds  represented  by  the  stork  ( Grus). 

Onunmet  Wad.  In  Artillery,  a  wad 
formed  of  a  circle  of  rope,  rather  less  in 
diameter  than  the  bore  of  the  gun  for  which 
it  is  intended,  with  two  cross-pieces  project- 
ing a  little  beyond  the  exterior  of  the  circle. 
These  wads  are  used  in  firing  cold  shot  from 
-smooth-bored  guns,  when  the  elevation  is  less 
than  3<>. 

Ctaxu  (Lat  the  Crane),  One  of  the  modem 
constellations    in    the    southern    hemisphere. 

[CONSTRLLATION.] 

OrylUdae  (Cat  gryllus,  Gr.  yp^WoSf  a 
locust).  The  name  of  the  family  of  locusts, 
ha\'ing  the  genus  Gryllus  for  the  type.  [Locrsr.] 

Orypanlnm  ( Gr.  Tpvrtfs,  euriftd).  In  Orni- 
tholo^,  the  rostrum  arypanium  is  that  form  of 
beak  in  which  the  culmen  is  more  or  less  cari- 
nated,  and  is  so  continued  to  the  apex  of  the 
incurved  maxilla. 

Gf7pliaea(GT.  ypvwSs),  A  genus  of  Ostrar 
cean  Bivalves,  remarkable  for  the  curvature  of 
the  apex  or  beak  of  the  shell ;  it  is  chiefly  re- 
presented by  fossil  species,  one  of  which,.  GVy- 
p/iaa  virgiiJa,  characterises  the  Kimm^ridge 
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clay,  near  Oxford,  and  the  upper  oolite  of  ports 
of  Finnce. 

Orypbosls  (Gr.  ypvr6s),  A  growing  inwards 
of  the  nails. 

Oiiaeo.  The  South  American  alexipharmic, 
Aristolochia  Guaco.  The  same  property  has 
also  been  attributed  to  Mikania  Guaco, 

Ctawlaomii  (Guaiac,  the  Guiana  name). 
This  gen  as  of  Zygophyllaeem  comprises  the  tree 
which  yields  Lignum  Vitn  and  resin  Chiaiacam ; 
the  first  remarkable  for  its  hardness  and  pon- 
derousnees ;  the  second  used  medicinally  as  a 
stimulant  in  chronic  rheumatism,  and  as  an 
alterative.  This  tree  is  called  G.  officinal^^ 
and  produces  pinnate  leaves  and  veiy  pretty 
blue  flowers.  The  resin  is  obtained  by  notching 
the  stem;  it  has  some  chemical  peculiarities 
which  distinguish  it  from  the  common  resins, 
especially  it«  property  of  becoming  blue  and 
green  by  the  action  of  certain  oxidising  sub- 
stances. (Brands,  Phil,  Trans.  1806.)  Its  con- 
stituent resins,  and  the  products  of  its  dry  dis- 
tillation, are  also  in  many  respects  peculiar. 

Chuma  (Port,  corrupted  from  Iguana).  The 
local  name  applied  to  a  large  American  lizard, 
the  Iguana  tubereulata,  or  Lacerta  Iguana  of 
Idnnseus. 

Oaanaelio.    [Auchbkia.] 

Onaao.  The  dried  dung  of  seafowl,  which 
has  accumulated  for  ages  on  certain  tropical 
islands.  It  was  introduced  into  English  agri- 
culture in  1840,  and  the  importation,  which 
amounted  to  2,000  or  3.000  tons  in  1841  and 
1843,  has  varied  from  100,000  to  300.000  tons 
per  annum  ever  since.  It  is  used  at  the  rate  of 
ttom  one  to  three  cwt.  per  acre  as  a  top  dressing 
for  wheat  and  other  com  crops ;  and  it  is  also 
of  great  service  as  an  addition  to  the  fiirmyard 
manure  for  various  green  crops.  Its  use  has 
prepared  the  way  for  the  extension  of  the  arti- 
ficial manure  manufacture;  and  the  two  to- 
gether have  almost  revolutionised  English  agri- 
culture, and  greatly  added  to  the  productiveness 
of  English  soil  It  is  an  excellent  manure, 
abundant  in  nitrogenous  compounds,  which  seem 
principally  to  consist  of  urate  of  ammonia,  and* 
of  the  products  of  the  decomposition  pf  that 
salt ;  but  it  is  largely  adulterated,  and  many  sam- 
ples come  into  the  market  which  are  spurious. 

Ckiarana.  The  PaulUnia  sorbins,  a  South 
American  tree,  yield  seeds  which,  when  pounded, 
made  into  cakes,  and  dried  in  the  sun,  form 
Guarana  bread.  Ghiarana  is  extensively  used 
in  Brazil,  Guatemala,  Costa  Hica,  and  other 
parts  of  South  America,  as  a  nervous  stimulant 
and  restorative,  and  also  as  a  material  for 
making  a  refreshing  beverage.  The  activn 
principle  of  Guarana  is  said  by  Martins  to  be 
identical  with  theine ;  but,  as  far  as  is  known, 
no  other  substance  yields  it  so  abundantly,  the 
amounts  being  5*07  per  cent  as  against  good 
black  tea,  which  yields  2*13,  and  coffee  from 
0'8  to  1*00.  The  Guarana  is  carried  in  the 
pocket  of  almost  every  traveller ;  and  when  re- 
quired, a  small  portion  is  grated  on  a  fish  bone 
or  scale  carried  for  the  purpose,  and  being 
added  to  water,  is  taken  as  a  substitute  for  tea. 
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Id  Law,  an  undertaking  to 
tuswer  for  the  failure  of  another.  By  the 
SraUite  of  Frauds,  a  person  is  not  liahle  on  a 
Epe<3al  promise  in  the  nature  of  a  guarantee 
imLeaB  a  written  agreement,  or  memorandum  of 
Bodi  promisA,  shall  be  a*gned  by  the  party 
making  the  promise^  or  some  person  lawfully 
Mitharised  by  him.  See  also  19  &  20  Vict. 
e97. 

Onardf  tlie  Zmportal.  Was  fonned  by 
tbe  emperor  Napoleon  L  in  1804,  from  a  small 
ooipe  of  lifegua«lB  (as  they  misht  be  termed) 
vldeli  had  served  to  defend  me  Convention, 
the  Corps  Legislatif  of  1796,  the  Directoiy, 
and  afterwards  the  Consulate.  Its  augmenta- 
tion and  equipment  became  afterwards  one  of 
Xapoleon*8  fisivourite  pursnits.  In  1809,  he 
divided  it  into  the  old  and  new  guard,  and  as 
soldieis  eoold  not  be  enrolled  in  the  old  guard 
<aeept  after  serving  four  campaigns  in  the  line 
with  distinetion  or  from  the  preparatory  corps 
edled  the  young  guard,  it  vras  an  institution 
of  the  highest  military  policy.  In  the  end  of 
1812,  tbe  Imperial  Guard,  old  and  young,  con- 
sisted of  56,000  men ;  and  its  further  increase 
was  only  prevented  by  the  calamities  of  the 
following  years.  At  the  Restoration,  the  sol- 
diers of  the  young  guard  returned  to  the  line ; 
those  of  the  old  guard  were  formed  into  royal 
regiments.  The  Imperial  Guard  vras  revived 
by  Napoleon  IIL  in  1854^  and  portions  of  it 
took  part  in  the  Crimean  war  m  1855.  It 
consists  of  infantry,  cavalry,  and  artillery. 
The  Bossian  imperial  guard  forms  an  entire 
corps  d^arm^e,  exceeding  50,000  in  number. 

Onardf  Vattonal*  of  Vranoe.  This 
fenxms  institution  was  first  devised  by  the 
Hanieipal  Committee  of  Safety  of  1789,  which 
sat  at  the  Hotel  de  Yille,  in  Paris,  before  the 
taking  of  the  Bastille.  The  corps  which  was 
then  rused  at  first  carried  green  colours,  after- 
wards replaced  by  the  tricolor.  It  was  more 
folly  organised  by  a  decree  of  September  1791, 
to  b«  raised  by  voluntary  enlistment,  both  in 
P^  and  the  departments,  in  the  proportion  of 
one  man  out  of  every  twenty  citizens.  The 
staff  of  the  national  guard  was  dissolved  by 
the  Convention  after  the  13  Vend^miaire  (1795), 
sad  it  was  placed  under  control  of  the  military 
authorities.  Napoleon  made  of  the  national 
gsard  a  species  of  military  nursery,  and  large 
portioos  of  it  volunteered  in  1813  to  act  beyond 
the  frontiers.  Under  the  Kestoration  the  na- 
tiooal  guards  were  deprived  of  the  privilege  of 
choosing  their  own  officers;  and  in  1827,  in 
cn&seqaence  of  their  public  demands  for  the 
disnisBal  of  the  ministry  (Villele's),  they  were 
*«»lved.  In  1848,  they  were  reconstituted 
ud  enkxged  to  the  number  of  100,000.  Their 
constitotion  was  again  entirely  altered  in  1852, 
and  they  were  placed  under  government  control 
£my  Frenchman  is  boxmd  to  this  service  from 
fifteen  to  fifty. 

9nmrdf   Teonaen  of  tbe.     Were   first 

nised  by  Heniy  VII.  in  1485,  and  appear  to 

hav«  been  the  first  standing  military  corps  ever 

Ki  on  foot  in  this  country.    They  were  at  first 
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fifty  men,  armed  with  bows,  but  afterwards  some 
carried  halberds,  and  later  arquebusses.  These 
were  exchsjiged  for  partisans  (which  they  now 
cany)  in  the  reign  of  William  III.     [Bbsf- 

XATBB.] 

ChuurdlAii*  In  Law,  he  who  has  tiie  custody 
of  such  persons  as  are  incapable  of  directing 
themselves,  and  especially  of  infants.  These 
may  now  be  said  (on  the  father's  death)  to  be 
of  five  classes :  1.  Testamentary,  or  appointed 
by  will;  2.  Customary,  by  local  usage ;  3.  Ad 
litem,  or  appointed  by  a  court  in  order  to  con- 
duct legal  proceedings ;  4.  By  appointment  of 
chancery ;  and  5.  In  tort  or  by  intrusion,  as  when 
a  person  wrongfully  intrudes  in  the  management 
of  an  infantas  estate,  he  must  account  in  chancery 
as  if  he  had  been  a  guardian.  The  old  kinds  of 
guardianship  at  common  law  are  too  nearly 
obsolete  to  need  recapitulation.  In  France,  as 
in  England,  guardianship  (tutelle)  lasts  until 
the  fidl  age  of  twenty-one,  unless  in  case  of 
marriage  or  judicial  emancipation, 

Onardlan  of  Splritualttiej.  In  Eccle- 
siastical Law,  the  person  to  whom  the  spiritual 
administration  of  a  diocese  is  intrusted  during 
the  vacancy  of  the  see. 

Ouardlan  of  TemporaUtlos.  A  person 
appointed  by  the  king  during  the  vacancy  of  a 
see  to  take  care  of  the  goods  and  profits  of  the 
same,  and  deliver  an  account  to  the  Exchequer. 

Ckiardiaiui  of  tbe  Poor.  Officers  ap- 
pointed in  each  union,  under  the  Poor  Law 
Amendment  Act,  4  &  6  Wm.  IV.  c  76,  to 
superintend  the  administration  of  that  law. 
[PooB  Law.] 

Guards  (through  the  French  garder,  from 
the  Teutonic  weardian,  to  ward  or  keep).  Troops 
attached  to  the  person  of  the  sovereign.  Body- 
guards have  been  an  inseparable  accompaniment 
of  monarchy  from  the  earliest  ages  *  the  Assy- 
rian and  Persian  monarchs  employed  them. 
The  corps  of  Atgyraspides,  or  silver-shields, 
were  selected  by  Alexander  out  of  tbe  bravest 
men  of  his  army.  The  Roman  emperors  had 
their  Praetorian  guard.  Napoleon  first  created 
a  small  troop  of  body-guarcb,  with  the  title  of 
Guides,  while  he  was  yet  only  general,  in  his  first 
Italian  campai^.  From  this  arose  by  degrees 
the  great  institution  of  the  Imperifd  Guard. 
[Guard,  the  Impbriai..]  In  England,  the  guards 
(otherwise  called  household  troops)  consist  of 
the  life-guards,  the  royal  regiment  of  horse- 
guards,  and  three  regiments  of  foot-guards.  The 
first  English  body-guards  were  embodied  in 
1485 ;  the  horse-guuds  in  1550 ;  and  the  foot- 
guards  in  1660.  Many  of  the  European  sove- 
reigns, before  the  French  Eevolution,  had  small 
cor^s  of  foreign  troops  which  served  in  this  ca- 
pacity. Thus  tbe  French  kings  had,  in  early 
times,  a  body  of  Scotch  guards,  termed  archers ; 
at  a  later  period,  a  body  of  Swiss  guards,  called 
the  Cent-Swisses ;  and  after  the  Kestoration  of 
1815  several  battalions  of  Swiss  guards  were 
organised  for  the  same  service.  This  system 
has  almost  disappeared,  since  the  troubles  of 
the  Revolution  have  introduced  a  spirit  at  once 
more  military  and  more  national  into  the  conn- 
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cils  and  populations  of  Europe.  The  pope 
still  retains  nis  Swiss  gnards. 

Oaardflliip.  In  a  British  port,  a  large  ship 
of  war  on  harbour  duty  appointed  to  protect  the 
ships  lying  unarmed  in  the  port. 

OvavAtf  The  fruit  of  the  Psidiufn  Guaiatxi^ 
of  which  two  forms,  called  pomiferum  andpyri- 
ferum,  are  known,  and  from  the  fruits  of  which  a 
jelly  is  made  in  the  West  Indies.     [Psidium.] 

Gudffeon  (Fr.  goujon).  The  common  name 
of  a  small  species  of  the  Cyprinoid  family  of 
soft-finned  fishes ;  having,  like  the  barbel,  cirri 
or  feelers  at  the  mouth,  and  both  the  dorsal  and 
anal  fins  short,  but  without  a  strong  bony  ray 
at  the  commencement  of  either.  The  species 
consequently  forms  the  type  of  a  distinct  sub- 
genus called  Gobio. 

Gudgeon.    On  Shipboard-     [Goodgeon.] 

Ondgeons.  Any  short  pin  or  bearing  part 
of  a  piece  of  machinery.  The  laws  of  torsion 
are  principally  directed  to  ascertain  the  size  to 
be  given  to  these  parts  of  machinery.  (Hodg- 
kinson,  Tredgold,  Rennie,  &c.) 

Oaebers  or  Oaebres  (i.e.  Giaours,  infi- 
dels). The  sectaries  of  the  ancient  Persian 
religion,  of  which  the  chief  peculiarity  is  the 
worship  of  fire,  are  so  termed  by  the  Moham- 
medans. They  still  exist  in  some  of  the 
southern  and  eastern  districts  of  Persia ;  and 
a  colony  of  them,  long  established  at  Bombay 
and  other  parts  of  the  western  coast  of  India, 
has  attained  to  wealth  and  distinction.  These 
are  termed  in  India  Parsers^  from  the  nation 
from  which  they  originally  sprang.  The 
Guebres  explain  the  worship  of  fire  by  pro- 
fessing to  regard  it  as  a  symbol  only  of  the 
Divinity.  Their  sacred  books  are  termed  the 
Zend-Avesta.     [Pabsebs.] 

Oaelder  Rose.  The  Viburnum  Opulus 
of  botanists.  It  is  remarkable  for  having  the 
outer  flowers  of  its  cymes  enlarged  and  neuter ; 
in  one  variety,  called  the  Snowball-tree,  the 
whole  cyme  becomes  barren,  forming  a  globose 
head  of  snowy  flowers.  This  variety  is  commonly 
planted  in  shrubberies,  and  bears  the  names 
of  Rose  de  Gueldres,  PeUotte  de  Neige,  Boule 
de  Neige,  &c 

Oneir,  Order  oi;  or  Soyal  Oneipmo 
Order.  An  Hanoverian  order  of  knighthood, 
founded  in  1816  by  George  IV.,  then  Prince 
Regent  It  consists  of  grand  crosses,  comman- 
ders, and  knights,  both  civil  and  military. 

Onelllk  In  Italian  Histoiy,  during  the  mid- 
dle ages,  a  political  party,  the  feuds  between 
which  and  the  opposite  party  of  the  Ghibellines 
long  distracted  the  country.  The  former  name 
is  derived  from  that  of  the  great  German  house 
of  the  Welfs  or  Guelfs.  These,  in  the  twelfth 
century,  were  dukes  of  Bavaria,  who  carried 
on  war  in  Germany  with  the  house  of  Hohen- 
stauffen,  from  one  of  whose  castles  fWeiblingen) 
the  name  Ghibelline  is  supposed  to  have  been 
derived.  The  latter  house  having  become  the 
ruling  power  in  Germany  under  Frederick  I., 
that  prince  inv-aded  Italy  in  order  to  reassert 
the  rights  of  the  empire ;  and  thus  these  party 
names,  first  used  in  a  German  feud,  were  trans-  j 
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planted  into  that  country.  The  chief  adver* 
saries  in  Italy  of  the  house  of  Hohenstaufien 
were  the  popes,  who  thus  became  the  heads  of 
the  Guelf  party ;  and  in  the  thirteenth  century, 
when  Frederick  II.  was  involved  in  contests 
with  several  successive  pontifib,  the  struggle 
between  the  two  became  a  contest  between 
the  temporal  and  spiritual  power.  In  that  in- 
stance the  latter  prevailed ;  out  the  Ghibellines 
remained,  notwithstanding,  powerful,  especially 
in  the  north  of  Italy ;  and,  in  the  beginning  of 
I  the  following  century,  the  invasnon  of  the  em- 
I  peror  Henry  of  Luxemburg  added  considerably 
I  to  their  power.  In  the  early  part  of  that  cen- 
tury the  leading  Ghibelline  powers  generally 
were,  Milan  under  the  house  of  Visconti,  Verona 
under  that  of  La  Scala,  and  the  Aragoneso 
kings  of  Sicily ;  the  chief  Guelf  states,  the  re- 
public of  Florence,  the  Angevin  kings  of  Naples, 
&c  Other  states  were  alternately  under  the 
control  of  the  two  parties  as  they  in  turn  pre- 
dominated. At  this  time  the  poet  Dante,  who 
had  embraced  Ghibelline  principles,  not  merely 
on  party  grounds,  but  from  exalted  political 
speculation,  threw  the  lustre  of  his  gemus  over 
the  civil  feuds  of  his  age.  In  the  course  of  the 
fourteenth  century,  especially  after  the  removal 
of  the  papal  seat  to  Avignon,  the  original  prin- 
ciples of  the  two  parties  were  entirely  lost ; 
while  the  names  continued,  and  factions  bearing 
those  appellations  constantly  agitated  the  Italian 
cities  and  monarchies  down  to  the  middle  of 
the  fifteenth  century,  or  even  to  a  still  later 
period.  (BAnmer y  Geschichte  der  Sohenstauffen; 
Sismondi,  R^publiquea  licdiennes.) 

Onenon.     [Cercopithbcus.] 

OuerUla  (Span.7iY^  tt'ar).  Petty  warfare, 
carried  on  without  a  regularly  organised  army. 
The  plan  of  harassing  the  French  armies  by 
the  constant  attacks  of  independent  bands, 
acting  in  a  mountainous  country,  was  adopted 
in  the  north  of  Spain  during  the  Peninsular 
War.  It  was  flnt  reduced  into  a  kind  of 
system  in  1810.  (Napier^s  PeninstdaT  War, 
book  ix.  chap,  i)  The  bands  which  conducted 
this  desultory  warfare  were  called  partidas: 
the  name  gueriUa  is,  b^  a  misapplication  of 
the  term,  frequently  applied  to  them. 

Guide  (Fr.).  Li  Music,  the  leading  part  in 
a  canon  or  fugue. 

ChUdon  (Fr.).  The  flags  or  colours  of 
dragoon  regiments  are  called  gtddona.  They 
are  of  silk,  the  first  or  royal  guidon  crimson, 
the  regimental  or  second  guidon  the  colour  of 
the  facings  of  the  regiment  From  Markham's 
Souldier's  Accidence,  1645,  we  find  that  the 
guidon  was  the  first  flag  of  a  commander  of 
horse,  who  when  he  performed  good  service 
became  permitted  to  carry  a  comet,  which  was 
a  guidon  with  the  swallow-tail  cut  ofif,  and  if 
he  was  very  gallant  his  comet  was  cut  square 
into  a  banner. 

Onidonee  or  Oaldes.  A  society  of  priests^ 
established  by  Charlemagne  at  Rome,  to  con- 
duct pOgrims  to  Jerusalem,  and  otherwise  to 
help  tbem  in  their  pilgrimage. 

GnUaiidliia   (after   M.   Gnilandin).     The 
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GvHojidina  Bonducefla^  an  Indian  tree,  pro- 
duces hard  seeds  called  nicker  nuts,  whicli  are 
Etronginto  necklaces,  rosaries,  &c  The  kernels 
in  reputed  to  have  tonic  and  febrifiogal  pro- 
perdas;  as  also  the  roots.  It  forms  a  prickly 
trailing  tree  of  tiie  liegnminons  order. 

anild  or  CUIA  (Sax.  gildan,  to  pay, 
perhaps  from  parents  made  by  a  member  of 
a  goM  on  admiasion).  A  firatemitj  or  asso- 
ei]^0ii,  generally  of  merchants.  The  Collegia 
Opifieum  of  the  later  Homan  empire  appear 
iohtTe  been  societies  of  this  kind,  in  'which 
a  body  of  artisana  or  traders  exercising  the 
nme  craft  were  united  together  for  purposes  of 
mntaal  assistance,  and  possessed  what  we  should 
term  corporate  rights.  The  Anglo-Saxon  guilds 
vere  Toluntaiy  associations  for  various  purposes, 
religbns  and  social  as  well  as  commercial. 
Ilie  oldest  English  guild  of  which  the  history 
is  at  all  ascertained  is  said  to  have  been  the 
Cnighten  guild  of  London,  which  has  been 
thought  by  its  name  to  have  been  a  mili- 
tary company ;  but  this  is  doubtful,  and  its 
hi^ry  is  extremely  obscure.  But  the  more 
important  guilds  of  later  times  have  been  all 
mepcantile.  The  guild-merchant.,  in  many 
borrnghs  of  England,  seems  to  have  been  a 
trading  society,  into  which  all  persons  wish- 
ing to  exercise  trade  within  the  borough  were 
obliged  to  be  admitted ;  and  hence,  in  process 
of  time,  the  freedom  of  the  borough,  which 
originally  depended  upon  mere  inhabitancy, 
became  connected  with  admission  to  the  guild, 
and  the  guild  and  corporate  body  of  the  borough 
beeame  coextensive.  A  more  remarkable 
change  took  place  in  the  constitution  of 
London,  where  the  several  trading  companies 
by  degrees  so  completely  engrossed  the  govern* 
nent,  that  admission  into  one  or  the  other  of 
them  (the  liveried  companies)  became  a  necee- 
saiy  qualification  for  the  exercise  of  municipal 
tights;  while  some  relics  still  remain  (such  as 
the  division  of  the  city  into  wards)  of  the  more 
aaMicnt  state  of  thin^.  The  name  ^to^^  is  stUl 
pieserml  in  the  ancient  boroughs  of  Scotland, 
and  the  dean  of  gnUd  is  the  second  municipal 
angiiteite  of  a  £^tish  borough.  The  ziinfte 
of  Gcnnan  cities,  and  the  trying  companies 
of  those  of  Ft«ice  and  Italy,  have  acted  an 
e<nttlly  important  part  in  the  histoiy  of  those 
cooatrieei 

[UWA.] 

» (Fr.  guilloichis).  In  Architecture, 
an  ornament  composed  of 
curved  fillets,  which  by  re- 
g^^i^W^B^  petition  form  a  continued 
series. 
(Fr.).  The  name  given  to  the 
instmment  of  capital  punishment  used  in 
Franoe;  so  called  from  Josepb  lenace  Giiil- 
lodn,  by  whom  it  was  introduced  into  that 
Qountiy.  This  person  was  bom  at  Saintes, 
md  became  a  physician  at  Paris,  where  he 
obtained  a  certain  celebrity  in  the  early 
pniod  of  the  Bevolution  by  the  strong  part 
^hich  he  took  in  favour  of  the  rights  of 
tile  lieiB-lltat  He  was  in  consequence  elected 
76 


GULDIN'S  THEOREMS 

a  deputy  to  the  National  Assembly.  When 
that  body  was  occupied  in  its  long  discussions 
relative  to  the  reform  of  the  penal  code  (in 
1700)Guillotin  proposed  the  adoption  of  decapi- 
tation— ^up  to  that  time  used  onlv  for  nobles — 
as  the  only  method  of  capital  punishment 
From  sentiments  of  humanity  he  recommended 
the  employment  of  a  machine  which  had  been 
long  known  in  Italy  under  the  name  of  manntya^ 
and  in  other  countries  also;  for  something 
much  resembling  it  had  been  used  in  Scotland 
[Maidbn],  and  in  England  within  the  juris- 
diction of  the  borough  of  Halifax.  The  Assem- 
bly approved  the  idea,  and  the  machine  was 
adopted,  to  which  the  Parisians  have  given  the 
name  of  Chdllotine,  and  of  which  GuiUotin  is 
most  erroneously  supposed  to  have  been  the 
inventor.  It  consists  of  two  upright  pieces  of 
wood  fixed  in  a  horizontal  frame ;  a  sharp  blade 
of  steel  moves  up  and  down  by  means  of  a 
pulley  in  grooves  in  the  two  uprights ;  the 
edge  is  oblique  instead  of  horizontal.  The 
criminal  is  laid  on  his  face,  his  neck  im- 
mediately under  the  blade^  which  severs  it 
at  a  blow  from  his  body.  It  is  equally  a 
vulgar  error  that  GuiUotin  perished  by  the 
instrument  which  bears  his  name.  He  was 
imprisoned  during  the  Eeign  of  Terror,  but 
released  at  the  revolution  of  July  1794 ;  and 
died  in  1814,  after  founding  the  association 
termed  the  Academy  of  Medicine.  (See  the 
articles  on  this  subject  in  CSroker's  Essays  on 
the  French  Revolution.) 

CMilnea*  An  English  denomination  of 
money ;  formerly  a  coin,  but  now  disused.  Its 
value  is  21«.  The  coin  weighed  120^  grains, 
and  contained  118*7  grains  of  pure  gold. 
Guineas  were  first  coined  in  the  reign  of 
Charles  II.  (1662)  of  gold  brought  from 
Guinea ;  whence  the  name. 

Oalnea  Ben.    [MsuAOBtB.] 

ealnea  Pepper.    A  species  of  Cap»ieum» 

•oinea  Ptr-    [Cavia.] 

liiilBea  'Worm.  The  Filaria  medinensis. 
A  worm  which  afl^cts  the  skin,  especially  of 
the  legs,  in  warm  climates.  Whilst  it  remains 
undcv  the  skin,  this  worm  produces  little  un- 
easiness, till  a  part  suppurates,  and  it  puts 
out  its  head ;  much  pain  is  experienced  on 
attempting  to  draw  it  out^  especially  if  it  be 
broken. 

fluliiardik  In  Scotland,  actors  in  masque- 
rades)  answering  to  the  Morrice  dancers  of 
England. 

CHUtar  (Lat  cithara,  Or.  Ki9dpa),  A  musical 
stringed  instrument,  the  invention  of  which  is 
attributed  to  the  Spaniards.  The  strings  are 
stretched  over  a  body  much  larger  than  the 
violin,  but  of  somewhat  similar  shape;  the 
strings,  which  are  more  in  number  than  in  the 
violin,  and  are  not  carried  over  so  high  a 
bridge,  are  struck  or  pulled  with  the  fingers. 

Onla.    In  Architecture.     [Goia.] 

Gttia  (Lat.).  In  Zoology,  the  region  of 
the  throat  nearest  the  lower  jaw. 

CMildln's  Ttaeoreme.  These  theorems 
given  originally  by  Pappfus,  and  merely  repro- 
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cluced  and  verified  by  Guldinus  in  his  work 
Be  Centra  Gravitatis  1635-41,  form  the  fonn- 
dation  of  the  so-called  Barycentric  method 
of  det«nnining  the  superficial  area,  and  the 
Tolume  of  8  smrface  of  revolution.  They  may 
be  thus  enunciated : — 

1.  The  area  of  the  surface  of  a  solid  of  re- 
volution is  equal  to  the  rectangle  under  the 
generating  arc,  and  the  circumference  of  the 
circle  which  the  centre  of  gravity  of  this  arc 
describes.  2.  The  volume  of  a  solid  of  revo- 
lution is  equal  to  that  of  a  prism,  whose  base 
is  bounded  by  the  generating  curve  and  whose 
altitude  is  the  circumference  of  the  circle  de- 
scribed by  the  centre  of  gravity  of  the  space 
which  this  curve  encloses. 

The  demonstrations  of  these  theorems  were 
not  given  by  Guldinus;  they  are,  however, 
simple,  and  will  be  found  in  most  treatises  on 
Me^anics. 

Oales  (Fr.  gueules;  it  is  said  from  the 
red  colour  of  eueule,  the  throat).  In  Heraldry, 
red ;  one  of  3ie  colours,  or  tinctures,  employed 
in  blazonry.  It  is  equivalent  to  ruby  among 
precious  stones,  Mars  among  planets.  In  en- 
graving, it  is  represented  by  a  vertical  line. 

Gulf  (Ital.  golfo,  Gr.  Kdkwos,  Mod.  Gr. 
k6\4>os).  In  Physical  Geography,  a  portion 
of  the  sea  nearly  enclosed  by  land.  There  is 
little  essential  difference  between  bays  and 
gulfis,  but  the  former  name  is  more  generally 
applied  to  deep  indentations  of  the  land  whoae 
opening  towaras  the  ocean  is  as  wide  as  any 
part  of  the  inlet^  whereas  gulfs  have  mutow 
entrances.  Other  great  endosed  portions  are 
called  Ska.s  [which  seel. 

Of  all  gnlfe,  the  guff  of  Mexico  is  the  most 
complete  and  characteristic.  [Mexican  Gitlf.] 
It  is  the  most  nearly  enclosed  as  well  as  the 
largest.  The  Persian  gulf  is  large,  and  veiy 
nearly  enclosed,  lying  between  Arabia  and 
Persia,  and  receiving  the  waters  of  the  Eu- 
phrates.   The  gidf  of  Siam  is  much  more  open, 

Gulf  Stream.  This  name  is  given  to 
a  stream  current,  of  extraordinary  climataJ 
importance  to  Europe,  which  comes  out  of  the 
gulf  of  Mexico,  between  the  islands  off  the 
coafit  and  the  peninsula  of  Florida,  and  thence 
within  the  Bahama  bank,  parallel  to  the 
American  coast,  until  it  meets  the  St  George's 
and  Nantucket  banks,  when  its  course  is  de- 
flected eastwards.  After  passing  the  southern 
extremity  of  the  great  bank  of  Newfoundland, 
it  runs  in  the  same  direction  to  about  38°  west 
longitude,  within  the  parallels  of  Sb°  and  43^ 
north.  At  this  point,  the  main  stream  turns 
to  the  south-east  and  south  as  far  as  the  Azoresj, 
after  which  it  is  lost. 

But  although  the  main  stream  is  thus  de- 
flected, its  influence  extends  much  farther. 
Portions  of  it  reach  to  Iceland,  and  wash  the 
shores  of  the  British  islands,  where  tropical 
fruits  have  been  sometimes  landed ;  and  tliere 
can  be  no  doubt  that  the  permanent  influence 
of  this  current  has  produced  the  genial  climate 
of  Westam  Europe,  as  compared  with  the 
climate  in  corresponding  latitudes  on  the  west 
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coast  of  the  Atlantic,  or  on  either  coast  of  the 
Pacific. 

The  whole  range  of  the  Gulf  Stream  is  esti- 
mated at  about  3,000  miles  in  ordinary  yeajs. 
It  occupies  about  seventy-eight  days  in  it«  pro- 
gress, the  average  rate  of  motion  per  hour 
being  thus  a  little  more  than  a  mile  and  a  half. 
The  velocity,  however,  varies  grea.tlj,  being  as 
much  as  five  miles  an  hour  as  it  issues  &om 
the  g^lf  of  Florida^  and  not  more  than  ten 
miles  per  day  near  the  Azores. 

The  temperature  varies,  but  the  Gnlf  Stream 
is  everywhere  warmer  than  the  proper  tem- 
perature of  the  ocean  at  that  point.  As  it 
comes  out  into  the  Atlantic^  it  is  &om  86°  to 
89°  Fahr.,  and  is  only  reduced  to  84^  when  it  has 
travelled  ten  degrees  of  latitude.  After  that, 
as  it  crosses  the  Atlantic  it  cools  steadily,  bnt 
always  retains  a  part  of  its  initial  heat,  and  is 
constantly  warmer  than  the  ocean  adjacent. 
The  warm  moist  air  over  this  cozrent  of  hot 
water,  when  it  is  crossed  by  cold  currents 
coming  from  the  icy  regions  to  the  north,  is 
at  once  converted  into  mist^  and  thus  the 
course  of  the  stream  is  in  some  parts  marked 
by  doud  and  rain. 

Farts  of  the  Gulf  Stream,  nearer  the  Ameri- 
can coast  than  the  European,  are  sometimes 
actually  crossed  by  icebergs,  proving  that  the 
warm  current  is  comparatively  supe^cial,  and 
that  a  cold  current  sets  at  right  angles  to  the 
direction  of  the  stream,  near  enough  to  the  sniv 
face  to  govern  the  course  taken  by  the  larger 
and  deeper  icebergs. 

Oulf-^weed.  The  Sargaasum  baociferufn, 
which  is  found  floating  in  the  Atlantic,  and 
occupying  more  than  a  quarter  of  a  million  of 
square  miles.  The  origin  of  this  mass  of  sea- 
weed has  not  been  ascertained. 

Gull.    [Labus.] 

Oolo  (Lat  a  glutton,  from  gula,  the  gttUet). 
A  penus  of  Plantigrade  Camivora^  the  type  of 
which,  Gido  arcticust  exists  in  the  Boreal  regions 
of  the  Old  and  New  Worlds.  Its  fur,  under 
the  name  of  wolverene,  forms  an  extensive  ob- 
ject of  commerce  to  the  Hudson's  Bay  trappers. 
The  grison  ( Gtdo  vittattis)  and  the  taua  (Gulo 
barbatus)  are  found  in  South  America. 

Oam  (Gr.  ic6fjL/u).  A  vegetable  product, 
distinguished  by  solubility  in  water,  and  in- 
solubility in  alcohol ;  it  is  tasteless  and  inodor- 
ous. Gum  arabic,  which  is  the  produce  of  the 
Acacia  vera,  may  be  taken  as  a  sample  of  the 
purest  form  of  gum.  It  is  imported  &om 
Barbary  and  Morocco.  Its  specific  gravity  is 
1*45.  Its  solution  is  viscid,  and  is  termed 
mucilage.  Gum  is  used  as  a  demulcent  in 
medicine,  and  for  giving  gloss  and  stifibess  to 
linens,  silks,  &c  It  consists  of  carbon  41*4, 
oxygen  52-09,  hydrogen  5*51 ;  or,  in  other  terms, 
of  41-4  carbon  and  68-6  water.  [Tsagacakth.] 

Chun  Sosin.  An  exudation  from  many 
trees,  composed  of  a  mixture  of  gum  and  resin, 
or  of  a  substance  intermediate  between  the  two. 

Ottin-tree.  The  popular  name  of  Eucalypttis, 
an  extensive  genus  of  trees  of  the  Australian  con- 
tinent^  many  of  which  furnish  valuable  timber. 
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Om  (for  tUe  origin  of  this  word,  see 
Cinov).  Under  this  general  term  most  of 
the  ipecies  of  fireanns  are  included,  the  pistol 
and  moEtar  being  almost  the  only  exceptions. 
GuH,  or  cannon,  began  to  be  used  in  Europe 
e«rlj  in  the  fourteenth  centuiy ;  and  in  the 
iflcoutB  of  Edward  IIL  in  1346,  there  is 
luatioD  of  a  handffone.  The  handgun  was  a 
bmel  on  a  wooden  stock,  and  was  gradually 
derekiped  into  the  musket.  Muskets  were  at 
fint  of  a  Teij  dumsy  construction,  being  so  heavy 
ttat  they  could  not  be  levelled  and  fired  from  the 
dwdder;  accordingly  the  soldier  whs  provided 
irith  a  rest,  which  it  was  necessary  to  carry  along 
irth  him  and  plant  in  the  ground  in  order  to 
■Bpport  the  weapon  before  it  could  be  used.  The 
nsvasgenenUy fired withamatch;  sometimes 
Bj  mnns  of  sparks  generated  by  the  revolution 
oft  Dotehed  wheel  of  steel,  placed  directly  above 
the  pui  coDtaintng  the  priming.  Muskets  with 
mts  woe  employed  so  late  as  the  civil  wars 
in  the  time  of  CImrles  L ;  afterwards  a  lighter 
matchlock  musket  came  into  use;  and  about 
the  bednning  of  the  last  century  the  troops 
thpongfaoot  Europe  were  aimed  with  firelocks. 

The  bazrel  forms  the  essential  part  of  the 
gm ;  and  the  first  requisite  to  a  sood  barrel  is 
Mrength  in  the  material  of  whim  it  is  made, 
for  afety  in  using  it  depends  mainly  on  this 
quHty.  Old  horse  stub-nails  are  much  in 
nqnnt  for  the  formation  of  musket  barrels,  and 
an  aold  at  a  high  price  to  the  barrel-forgers. 
Fomieiiy  the  best  gun  barrels  were  made  in 
%ain ;  and  their  superiority  was  attributed  to 
the  excellency  of  the  iron  made  use  of,  which 
eoBsisted  ahnoet  exclusively  of  stub-naiLi,  and 
the  old  shoes  of  the  horses  and  mules :  but  the 
hanek  now  made  in  this  country  are  not  inferior 
to  those  of  an^  country  in  the  world.  The 
|B«thod  of  making  the  barrel  is  this :  The  iron 
is  fizat  fonned  into  a  thin  flexible  bar,  something 
like  a  coopes's  hoop,  and  when  heated  is  plied 
at  tvisted  round  a  mandril,  much  in  the  same 
■iBDff  ss  a  ribbon  of  leather  is  turned  round 
tht  handle  of  a  whip.  The  Damascus  barrels, 
prised  for  their  beauty,  though  inferior  in 
itx«iigth,are  eomposed  of  iron  and  steel  in  cer- 
tiia  Droportiona  kid  croesways,  and  hammered 
togctlwT  the  whole  length  of  the  barrel.  After 
th^hairel  has  been  forged,  the  inside  is  rendered 
ittooth  and  perfectly  cylindrical  by  boring. 
Th^  esterior  is  smoothed  by  turning  in  a  lathe. 

Bj  Act  of  Parliament  every  gun  barrel  offered 
kt  sale  must  be  tried  by  a  certain  quantity  of 
(«wder  and  weight  of  shot  according  to  its 
Me ;  but  the  beet  gunmakers  do  not  trust  to 
thie  legal  test,  and  sutject  them  to  a  severer 
M  hj  water-proofl  For  fowling-pieces  and 
nchcr  gons  of  the  best  description  the  fiint  lock 
9  WW  laid  aside^  and  the  percussion  lock  almost 
UDTeaattj  sabstituted. 

Ike  pcmeiples  of  the  construction  of  guns  or 
Miwn  have  lately  been  the  subject  of  the 
doKSt  investigation.  The  main  points  to  be 
■tteaded  to  in  the  manufiictnre  of  a  gun,  whether 
■ttoth-bcMied  or  rifled,  are:  1.  The  quality  of 
the  netal ;  2.  The  form  and  h-ngth  of  the  bore ;  ^ 
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3.  The  exterior  form  of  the  gun,  depending  on 
the  weight  and  distribution  of  the  metal;  4. 
Thepreponderance  and  position  of  the  trunnions. 
1.  The  metal  should  be  hard,  elastic,  and  te- 
nacious ;  no  one  of  these  properties  must  be 
sacrificed  for  the  sake  of  the  others.  2.  The 
form  of  the  bore  is  cylindrical,  modified  for 
rifled  guns :  and  in  all  muzzle-loading  guns  a 
certain  amount  of  windage  is  necessary,  to 
allow  of  the  shot  being  rammed  home.  The 
length  of  the  bore  should  be  such  as  to  allow 
all  the  charge  to  be  consumed  before  the  shot 
leaves  the  gun,  and  to  give  the  greatest  initial 
velocity  to  the  shot  consistent  with  such  lightness 
ss  is  essential  in  order  to  work  the  guns.  The 
lengths  of  guns  in  our  service  vary  from  about 
twelve  to  twenty  calibres;  all  smooth-bored 
fleld  guns  being  seventeen  calibres  long.  3. 
The  exterior  form  of  the  gun  should  be  soich  as 
to  distribute  the  metal  so  as  best  to  resist 
the  strain  of  the  gas,  which  is  greatest  at 
the  breech,  diminishing  gradually  towards  the 
muzzle.  All  guns  of  recent  construction  are 
built  on  this  principle,  though  the  details  may 
vary.  The  quantity  of  metal  varies  witn 
the  nature  of  the  projectile  and  charge,  and 
the  service  for  which  the  gun  is  intended.  The 
larger  the  calibre  of  the  gun,  the  greater  wUl  be 
the  strain  exerted  on  the  piece,  bemuse  while  the 
weight  of  the  ball  increases  as  the  cube  of  its 
diameter,  and  the  mass  of  the  charge  increases 
as  the  cube  of  the  diameter  of  the  bore,  the 
surface  acted  on  by  the  strain  only  increases  as 
the  square  of  the  calibre,  supposing  the  density 
of  the  shot  to  remain  constant^  and  the  charge 
to  continue  to  bear  the  same  relation  to  the 
weight  of  the  shot  Ignorance  of  this  principle 
has  led  many  to  think  that  success  in  a  small 
gun  or  rifle  argues  equal  success  in  a  lai^  piece 
of  ordnance.  GKms  were  formerly  much  orna- 
mented externally ;  this  practice,  which  actually 
weakened  the  metal,  while  increasing  the  ex- 
pense, has  now  been  abandoned.  4.  In  our 
ser^ce,  a  certain  preponderance  on  the  breech 
side  of  the  trunnions  nas  hitherto  been  given, 
to  keep  the  gun  steady  on  its  carriage ;  but  the 
Americans  have  done  away  with  this,  and  appa- 
rently wisely,  as  a  gun  without  preponderance 
is  much  more  easily  worked. 

Until  quite  recently  all  guns  in  our  service 
were  cast,  either  iron  or  bronze.  Now  all,  with 
few  exceptions,  are  built  up  of  wrought  iron, 
or  of  steel  barrels,  with  wrought  iron  outside. 

Guns  may  be  dirided  into  breech-loaders 
and  muzzle-loaders,  smooth-bored  and  rifled. 
The  above  principles  apply  equally  to  all.  The 
accompanying  flgure  of  an  ordinary  smooth- 
bored  gun  explains  the  shape  and  names  of 
the  chief  parts.    The  catcabU  is  from  F  to  A ; 
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first  reinforce  A  to  B ;  second  reinforce  B  to  C ; 
choM  C  to  D ;  muszle  D  to  E ;  cd  \b  called 
the  hreech ;  G  the  trunnion. 
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GUN  COTTON 

Tbe  peculiarities  of  constrnction  consequent 
npon  guns  being  rifled,  and  the  different  sjstemB 
of  rifling,  are  explained  in  the  article  Riflbd 
Guns.  For  the  history  of  their  invention,  see 
Cankok;  and  for  their  employment  in  war, 
Abthxebt.  a  table  of  the  gone  most  com- 
monly in  use  in  our  service  is  given  in  the 
article  Obdnakcs.  For  further  information,  the 
reader  is  referred  to  Major  Owen's  Lectwres  on 
Artillery ;  and  Eney,  Brit,  art  '  GunmaMng.' 

Oon  Cotton  (Fr.  coton  poudre,  Ger. 
schiesswoll).  A  highly  explosive  and  in- 
flammable substance,  discovered  in  1846  by 
Professor  Schonbein,  of  Basle.  As  at  present 
manufactured  for  military  purposes,  it  is  ob- 
tained by  impregnating  cotton  in  the  form 
of  thread,  which  has  been  thoroughly  cleansed 
and  dried,  with  a  mixture  of  three  parts 
of  the  strongest  sulphuric  acid  and  one  port 
of  the  strongest  nitric  acid.  The  cotton  is 
steeped  in  this  for  about  forty-eight  hours, 
and  then  whirled  round  in  a  centrifugal  ma- 
chine to  remove  the  superfluous  moisture.  It 
is  then  immersed  in  cold  water,  and  washed  in 
a  running  stream  till  no  acid  is  perceptible  to 
the  taste ;  it  is  now  partly  dried,  and  boiled 
for  a  few  minutes  in  a  weak  solution  of  car- 
bonate of  potassa,  and  again  restored  to  the 
stream  for  from  fourteen  to  eighteen  days; 
after  which  it  is  washed  by  hand  and  thoroughly 
dried.  In  these  operations  it  is  necessaiy  to 
insure:  1.  That  the  cotton  be  quite  diy  and 
pure  before  it  is  impregnated  with  acid;  2. 
That  every  particle  be  well  saturated  with 
acid ;  3.  That  all  firee  and  superfluous  acid  be 
removed.  The  appearance  of  the  cotton  is  not 
changed,  but  it  weighs  about  seventy-seven  per 
cent  more  after  these  operations. 

The  skeins  are  now  ready  to  be  made  up  for 
use ;  and  by  tbe  method  m  which  the  cotton  is 
arranged,  its  explosive  power  can  bo  regulated. 
Cartridges  for  cannon,  where  ignition  should 
be  gradual,  are  made  up  by  winding  the  cotton 
round  hollow  cones  of  wood ;  bursting  charges 
for  shells,  match  lines,  &c,  by  weaving  the 
cotton  into  a  hollow  cylinder ;  small-arm  car- 
tridges in  the  same  way,  with  layers  of  paper 
between  the  webs ;  for  mining  charges  a  hollow 
twisted  rope  is  used. 

The  peculiar  advantages  of  gun  cotton  for 
military  and  engineering  purposes  are:  1. 
The  comparative  absence  of  smoke  and  re- 
siduum or  'fouling  matter:*  less  heat  is  evolved 
also  than  by  gunpowder ;  2.  One  pound  of  gun 
cotton  equals  three  pounds  of  gunpowder  in 
propelling  force,  and,  if  the  ranges  are  equal, 
the  recoil  of  a  gun  fired  with  cotton  is  much 
less ;  3.  Though  the  explosion  of  gun  cotton  in 
open  space  has  very  little  eflfect,  its  violence 
increases  with  confinement,  so  that  while  it 
may  be  used  as  match  in  the  air,  it  possesses 
enormous  power  for  blasting,  mining,  exploding 
shells,  &c. ;  4.  While  the  manufacture  of  gun- 
powder is  complicated  and  full  of  danger,  that 
of  gun  cotton  consists  only  of  soaking  and 
washing,  and  is  free  from  risk. 

The  points  which  must  be  determined  before 
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gun  cotton  can  come  into  universal  use,  are : 
whether  its  qualities  are  permanent  under  or- 
dinary care,  and  whether  heat  or  damp  produce 
loss  of  strength  or  dangerous  decomposition. 
These  questions  have  yet  to  be  decidecL  As 
far  as  is  known,  gun  cotton  will  explode  at  a 
temperature  of  277®  Fahr.  (gunpowder  not  till 
600^  Fahr.) ;  it  must,  however,  be  ascertained 
whether  the  heat  of  tropical  climates  will  injure 
its  quality.  It  can  be  exploded  by  percussion 
if  placed  between  iron  and  iron,  but  only  the 
portion  actually  struck  takes  fire.  Gun  cotton 
will  absorb  veiy  little  damp,  and  returns  to 
its  normal  state  on  being  restored  to  a  dry 
place,  whereas  gunpowder  is  destroyed  by  wet 
This  property  is  of  great  value,  as  gun  cotton 
may  be  buried  or  drowned,  and  made  again  fit 
for  use  by  drying. 

Soon  after  the  invention  of  gun  cotton,  the 
Austrian  government  appointed  a  committee  on 
the  subject^  to  one  of  whom,  baron  von  Lenk, 
the  present  success  of  the  material  is  due. 
Some  accidents,  said  to  be  owing  to  spontaneous 
explosion,  caused  its  use  to  be  discontinued  in 
Austria.  In  England,  in  1847,  Messrs.  Hall, 
of  Faversham,  commenced  to  make  it ;  but  an 
explosion  caused  the  manufiurture  to  be  aban- 
doned. Baron  von  Lenk's  improvements  having 
attracted  notice,  our  government  appointed  a 
committee,  which  is  now  carrying  on  a  series 
of  elaborate  experiments. 

The  chemical  changes  which  take  place  in 
the  cotton  under  the  treatment  above  described, 
are  not  yet  thoroughly  understood ;  but  it  ap- 
pears that  in  the  gun  cotton  manufactured  by 
Lenk  and  by  Professor  Abel  at  Waltham  Abbey, 
three  equivalents  of  hydrogen  are  replaced  by 
hyponitric  acid,  the  result  being  the  formation 
of  a  material  called  trinitro-cdlulose^  and  de- 
scribed by  the  formula  Cge  Hgi  O30,  NO^.  For 
further  details  respecting  the  manufacture  and 
uses  of  gun  cotton,  see  Pyboxilinb. 

Ctan  Pendoliun.  In  Gunnery,  a  rest  for 
a  gun,  suspended  on  an  axis  so  as  to  form  a 
pendulum.  When  the  gun  is  fired,  this  pen- 
dulum recoils  through  an  arc  which  is  mea- 
sured, and  so  the  velocity  of  the  shot  can  be 
calculated.     [Baxustic  Pendiflum.] 

Gun  Tackle.  A  system  of  pulleys,  con- 
sisting of  two  single  blocks,  one  movable,  the 
other  fixed,  the  standing  end  of  the  fall  being 
made  fast  to  the  movable  block.  It  increases 
the  power  threefold. 

CKm-room.  In  ships  of  war  which  have  no 
ward-room,  the  gun-room  is  the  common  dining 
and  dwelling  cabin  of  all  officers  except  the 
captain  and  midshipmen.  In  ships  with  a 
ward-room,  the  gun-room  is  inhabited  by  the 
junior  officers  only. 

Onnboati  A  small  vessel  carrying  not 
more  than  four  guns,  most  frequently  only  one, 
and  of  trifling  draught  of  water.  Steam  gun- 
boats, especially  when  iron  plated,  are  most 
powerful  auxiliaries  to  a  fleet;  their  light 
draught  enables  them  to  approach  the  shore 
or  ascend  rivers;  their  heavy  guns  tell  with 
deadly  effect  from  their  near  positions;  while 
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tb^  dwDMehes,  from  their  diminntiYe  si^e,  can 
seandjbehit 

imbdeueU  differ  from  ganboats  in  bebg  of 
greater  beam  or  width  to  withstand  the  yer- 
tieal  nooil  of  the  mortars  which  they  cany. 
Thfy  an  ruely  propelled  by  steam. 

flaanar*  in  the  Artillery,  corresponds  to 
printe  in  the  line.  The  appointment  of 
muUf  jpmiMr  is  an  ancient  office  under  the 
erown;  it  is  found  in  the  time  of  Henry  VIII. 
It  is  now  filled  by  pensioned  sergeants  of 
aitflkiy. 

GnniER.  In  the  Nary,  a  warrant  officer  re- 
fponsible  for  the  safety  of  the  powder  maga- 
DOf,  and  the  proper  care  of  the  great  guns. 

Qmmamtjm  A  science  which  has  for  its 
olgeci  to  ascertain  the  effects  produced  by  firing 
a  prcgeetile  from  a  piece  of  ordnance,  under 
emy  variety  of  circumstances ;  and  thus  to 
d^tomine  the  n^ht  form  of  gun  and  projectile, 
tiM  be*  proportion  of  charge,  the  elevation  to 
be  gireo  to  the  piece,  and  tne  quality  and  dis« 
puHtioo  of  material  best  adapted  to  resist  the 
action  of  projectiles  at  various  ranges. 

Befim  any  experiments  can  be  carried  on  to 
awcftain  how  various  causes  affect  the  fiight  of 
a  projeetile^  its  initial  velocity,  or  the  velocity 
vfaidi  it  has  on  leaving  the  muzzle  of  the  gun, 
DBA  be  determined.  This  has  been  effected 
bjr  various  methods.  The  ballistic  and  gun 
pradnlums  [Ballistic  Fbndulum  ;  Gun  Pbn- 
wim]  were  until  lately  employed;  but  the 
poreacemate  results  obtained  by  Major  Navez* 
iostrament  [Elbctro-ballistio  Apparatus] 
Han"  caused  its  adoption  for  this  purpose.  Ex- 
pefinwots  of  the  greatest  value  were  carried  on 
by  Dr.  Button,  in  the  latter  half  of  the  eigh- 
\mi£ti  eentury,  1783-6,  and  are  to  be  found  in 
bifl  TraeU.  From  these  experiments  he  deduced 
tbe  following  practical  conclusions,  which  later 
iBTestigations  have  tended  to  confirm : — 

1.  The  velodties  generated  by  the  action  of 
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different  charges  of  powder,  in  the  same  gun, 
are  nearly  as  the  square  roots  of  these  charges. 

2.  The  velocities  generated  by  the  same 
charge  of  powder  from  the  same  gun  upon 
balls  of  different  densities,  will  be  inversely  as 
the  square  roots  of  the  weights. 

3.  The  velocities  generated  by  different 
charges  of  powder  upon  balls  of  different  den- 
sities win  be  nearly  in  the  ratio  of  the  square 
roots  of  the  charges,  divided  by  the  square 
roots  of  the  weights  of  the  balls. 

4.  The  velocity  of  the  ball  increases  with' 
the  charge  to  a  certain  point,  which  is  peculiar 
to  each  gun,  where  it  is  greatest ;  and  by  further 
increasing  the  charge,  the  velocity  gradually 
diminishes  till  the  bore  is  quite  full  of  powder. 

5.  The  velocity  continually  increases  as  the 
|run  is  longer,  though  the  increase  of  velocity 
IS  very  smtul  in  respect  of  the  increase  in  length^ 
the  velocities  being  in  a  ratio  somewhat  less 
than  that  of  the  square  roots  of  the  length  of 
the  bore,  but  somewhat  greater  than  that  of  the 
cube  roots  of  the  len^h,  and  indeed  nearly  in 
the  middle  of  the  ratio  between  the  two. 

6.  The  range  increases  in  a  much  less  ratio  • 
than  the  velocity,  and  is  nearly  as  the  square 
root  of  the  velocity,  the  gun  and  elevation 
being  the  same.  Very  little  is  gained  in  the 
range  by  a  great  increase  in  the  length  of  the 
gun,  the  charge  being  the  same ;  for  the  range 
is  nearly  as  the  fifth  root  of  the  length  of  the 
bore,  an  increase  so  small  as  to  amount  only  to 
about  one  seventh  part  more  range  for  a  doul>le 
length  of  gun. 

7.  The  time  of  the  ball's  flight  is  nearly  as 
the  range,  the  gun  and  elevation  being  the 
same. 

8.  A  great  difference  in  the  velocity  arises 
from  a  small  degree  of  windage. 

The  following  table  of  initial  velocities  of  a 
few  service  projectiles  is  dedaced  from  experi- 
ments with  Navez*  electro-ballistic  apparatus : 


1 — 

1 

Projoctilfl 

HatnreoC  Ordnanos 

Choree 

InltlalVdodty 

1 

'^""*-o« 

Katare 

Weight 

lb. 

lb.    oz. 

Feet  per  second 

C^ 

iCgnn,  87cwt.      . 

12 

Hollow  shot 

88     5 

1,292 

inn 

68-pr.  gun,  96  cwt.  . 

16 

Naval  shell 

61     8 

1,809 

32-pr.  gun,  58  cwt  . 

10 

Solid  shot . 

31     6 

1,690 

12-pr.  gun 

4 

»>       »             • 

12  lOj 

1,769 

Bfoua 

9-pr.  gun 

tl 

»y         M 

9     6| 

1,613 

^pr.  gun 

It         tf 

6     3| 

1,484 

Cast-iron  18-inch  mortar 

7 

Mortar  shell 

204     8 

606 

150-pr.  gun,  12  tons 

40 

SoHd  shot  . 

149  14 

1,726 

l»                                99                        • 

30 

»>         n 

»>      If 

1,669 

>•                       n                  • 

20 

99            M 

n       »» 

1,344 

Bdlt. 

lOO-pr.  gun,  126  cwt. 
7-indigun 
40-pr.La       . 

26 

fl             f> 

102     0 

1,663 

■p     . 

12 

Common  shell 

103  14 

1,166 

6 

Solid  shot . 

41     8 

1,164 

20-pr.Lua       . 

2 

i>         ly 

21     8 

1,114 

20-pr.N.a      . 

2 

»»         t> 

91 

997 

12-pr.      .        .        .        . 

I 

Segment  shell 

11  12 

1,218 

l»-pr.        .        .        .        . 

1 

it               99                •               • 

9    6 

1,036 
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The  empirical  fonnula  used  in  out  service  for 
(BfltxBuitiiig  the  initial  velocity  of  a  projectile  is 
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where  a^  coefficient  of  windage  (determined 
by  experiment),  ca  the  charge  in  lb.,  w—  the 
weight  in  lb. 

Knowing  the  initial  velocity  of  a  projectile, 
we  can  proceed  to  ascertain  its  velocity  at  any 
point  of  its  flighty  its  tngectoiy,  and  its  range ; 
and  for  the  enke  of  simplicity,  we  will  first 
suppose  its  motion  in  a  vacuum,  where  it  is 
acted  upon  by  two  forces  only,  viz.  the  force 
of  projection  and  the  force  of  gravity.    Snppose 


a  shot  to  be  fired  from  a  gan  A  B,  in  the  direc- 
tion ABC;  if  it  were  acted  upon  by  tbe  ibrce 
of  projection  alone,  it  would  continue  to  move 
in  that  direction  with  uniform  velocity.  But, 
the  instant  that  the  shot  leaves  the  muzzle,  it 
commences  to  fall  by  reason  of  gravity  ;  and  it 
falls  in  the  first  second  of  its  flight  sixteen  feet, 
so  that  at  the  end  of  that  time  it  has  reached 
a  point  D,  found  by  constructing  a  parallelo- 
gram, the  sides  of  which  represent  tne  forces 
of  projection  and  gravity  respectively;  and 
because  the  spaces  through  which  a  body  falls 
by  gravity  are  as  the  squares  of  the  times,  at 
the  end  of  two  seconds  it  has  reached  a  point 
F,  E  F  being  equal  to  twice  C  D,  at  the  end  of 
three  seoonos  a  point  H,  G  H  being  equal  to 
three  times  C  D,  and  so  on,  describing  a  para- 
bolic curve  BDFH.  The  properties  of  this 
curve  being  known,  the  trajectory,  time  of 
flight,  &C.,  of  a  projectile  fired  in  vacuo  can  be 
easily  calculated,  if  the  initial  velocity  is  known ; 
and  since,  as  will  be  presently  shown,  the  re- 
sistance of  the  atmosphere  to  a  projectile  fired 
with  a  veiy  low  initial  velocity  is  very  small,  it 
may  be  practically  disregarded  for  shells  fired 
from  mortars,  and  in  that  case  the  parabolic 
theoiy  is  found  to  give  tolerably  accurate  re- 
sults. 

Bat  the  projectile  fired  under  ordinary  con- 
ditions from  a  gun,  is  acted  upon  by  a  third 
force,  viz.  the  resistance  of  the  atmosphere; 
and  this  so  modifies  the  curve  as  to  render  the 
parabolic  theory  practically  useless  when  a  pro- 
jectile is  fired  with  a  high  velocity.  Dr.  Button's 
experiments  showed  that  this  resistance  in- 
creases gradually  up  to  a  veloci^  of  about 
1,500  feet  per  second,  when  its  ratio  is  to  the 
velocity  as  the  2*153  power  of  the  latter;  but 
when  tiie  velocity  exceeds  this,  the  ratio  again 
diminishes.  Practically,  however,  for  ordinary 
purposes  of  calculation,  we  may  assume  the 
resistance  of  the  atmosphere  to  vary  as  the  I 
square  of  the  velocity.  I 
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The  nature  of  this  resistance  is  explained  by 
Dr.  Button  in  his  seventh  tract  He  considers 
that  it  '  is  of  a  triple  nature ;  one  part  of  it 
being  in  consequence  of  the  vis  inertiae  of  the 
particles  of  air,  which  the  ball  strikes  in  its 
course ;  another  part  from  the  aocumulation  of 
the  elastic  air  before  the  ball ;  and  the  third 
part  from  the  continued  pressure  of  the  air  on 
the  fore  part  of  the  ball,  when  the  velocity  of 
this  is  such  as  to  leave  a  vacuum  behind  it  in 
its  flight,  either  wholly  or  in  part'  Tables  of 
resistances  to  a  two-inch  ball,  derived  from  ex- 
periment^ were  constructed  by  Dr.  Button. 

The  resistance  which  a  projectile  meets  in 
moving  through  the  atmosphere  depends  not 
only  on  its  velocity,  but  on  the  magnitude  of 
the  surfiice  it  presents  to  the  resistance,  and  its 
peculiar  form.  With  spherical  shot,  the  resist- 
ance will  be  as  the  squares  of  the  diameten, 
and,  as  already  shown,  as  tlie  aqnaree  of  the 
velocities,  or  as  «P  t;*. 

But  the  retardation  of  a  projectile,  or  its 
loss  of  velocity  in  consequence  of  this  resistance, 
must  not  be  confounded  with  the  resistance 
itself.  This  retardation,  while  it  is  as  the  re- 
sistance, is  inversely  as  the  weight  of  a  pro- 
jectile. With  a  spherical  shot»  therefore,  the 
weight  being  proportional  to  the  cube  of  the 
diameter,  the  retardation  will  be  as 

consequently  the  greater  the  diameter  of  the 
ball,  the  less  the  retardation,  where  the  initial 
velocities  are  equal. 

If  an  elongated  projectile  and  a  ball  of  equal 
weight  be  fired  with  the  same  initial  velocity, 
the  former  will  be  less  retarded  than  the  latter, 
because  its  diameter  is  less  than  that  of  the 
ball.  Hence  the  more  an  elongated  projectile 
is  lengthened  without  altering  its  weight,  the 
less  will  it  be  retarded,  because  its  diameter 
will  be  reduced;  and  it  is  because  elongated 
projectiles  offer  so  much  less  resistance  to  the 
air  than  round  shot  of  the  same  weight  that 
their  velocities  are  retained  so  much  longer, 
and  consequently  that  their  range  is  so  much 
increased. 

The  following  comparison,  deduced  ftom  actual 
practice,  will  show  to  how  great  an  extent  this 
is  the  case : — 


(»0<«tii* 

Bm«. 

Tlin* 

Initial 
Vtloelly 

v2X 

Final 
V«tod9 

40-lb.  segment) 
shell   (elon- 
gated) .      .) 

68-lb.  lolid      ) 
diot  (UOl)  ; 

Ml. 
8000 
1000 

MeOBdf 

6-3K 

1104 
157» 

960 
960 

7S6 
Ml 

The  form  of  projectile  which  experiences  the 
least  resistance  from  the  atmosphere  has  been 
the  subject  of  many  experiments,  and  it  appears 
indisputably  e«tablislied  that  the  shape  of  the 
hinder  part  is  of  some  importance.  The  ogival 
form  of  head  i.s  probably  the  best.  [Pbojbotilb.] 
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Ths/no/  or  remaininf  Telocity  of  a  projectile 
9  its  Telocity  at  any  giTen  point  of  its  ranee ; 
and  Tsiiei,  d  course,  with  its  retardation.  Dt, 
HnttoD  established  formnlse  by  which  this 
mig^  be  calculated  for  spherical  shot^  and 
Genenl  Didion  of  the  French  army  has  estab- 
lished a  formula  equally  applicable  to  elongated 
shot  Ideot.  Noble,  R  A.,  has  lately  constructed 
tables  applying  these  formulae  to  the  Armstrong 
sernce  ^ot  The  following  table  will  show 
some  relocities  of  Armstrong  service  sliot>  at  a 
range  of  1,000  yards,  determined  by  the  electro- 
ballude  apparatus : — 
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40j^ 

lOOOMfc 

lb. 

a 
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IS 

111 
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fl 
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13 
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997 

147 

40-pr. 

6 

411 

1199 
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185 

M-pr. 

n 

sol 

1153 

976 

176 

« 

12.pr. 

111 

1S41 

986 

255 

The  penetration  of  a  projectile  depends  to  a 
great  extent  upon  its  Telocity  at  the  moment 
of  impact,  its  weight  and  form,  the  material  of 
vhich  it  is  made,  &c.  At  the  moment  of  im- 
pact there  ia  stored  up  in  the  projectile  an 
amoont  of  accumulated  work,  which  causes  to 
Tibnt«^  penetrates,  or  fractures,  the  object 
stndL;  and  which  also  tends  to  destroy  the 
projfldile.  The  penetration,  however,  must 
Qot  be  confounded  with  the  work  or  momentum. 


A  battering  ram  and  a  shot  may  hare  equal 
momentum;  the  shot  will  penetrate  a  wall, 
doing  little  damage  beyond  ita  own  immediate 
vicinity ;  the  ram  will  cause  a  large  portion  of 
the  wall  to  vibrate,  without  penetrating.  If 
two  projectiles  of  the  same  form  be  fired  with 
equal  initial  velocities  at  the  same  range  into 
the  same  resisting  material,  their  penetrations 
are  as  their  diameters  and  densities,  and  the 
squares  of  their  velocities;  thus,  the  greater 
the  diameter  and  density,  the  greater  will  be 
the  penetration.  When  shot  of  the  same 
density  are  fired  into  the  same  materisJ,  their 
penetrations  vary  as  their  diameters  and  the 
squares  of  their  velocities. 

From  this  it  is  evident  that  great  velocity 
is  the  most  necessary  element  of  penetration, 
and  that  the  American  plan  of  firing  heavy 
shot  with  low  velocities  is  not  good  for  pene- 
tration: for  instance,  if  two  spherical  shot 
strike  an  object,  one  of  ten  indies  diameter 
with  a  velocity  of  1,200  feet  per  second,  the 
other  of  six  inches  diameter  with  a  velocity 
of  1,600  feet  per  second,  the  penetration  of 
the  larger  shot  to  the  smaller  will  be  as 
10  X  1,200  X  1,200  :  6  X  1,600  x  1,600  ;  or  as 
14-4  :  17-9. 

For  the  form  and  material  of  projectile  best 
adapted  for  penetrating  purposes,  see  Pbo- 

JBCTILB. 

The  following  table  of  penetrations  will  show 
what  waa  done  at  Eastbourne  against  a  martello 
tower,  best  brickwork,  range  1,032  yards: — 


EloQgatod  (Azmstxong) 

Spherical 

Hatmeaf  FrqjeatQe 

Weight 

Charge 

Penetration 

Katnreof  Frojeotile 

Weight 

Charge 

Penetration 

T-inchsheU.        . 
e-inchshot  . 
Wnch  shell. 
40.pr.8hot   .        1 
40.pr.8heU.        J 

lb. 

100 

82 

77 

41 
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9 
10 

9 

6 

ft.  in. 

3  8 
7     6 

4  3 

4     1 

68-pr.  shot   , 
68-pr.  shell  . 
32-pr.  shot   . 
32-pr.  shell  • 

lb. 
68 
51 
32 
23^ 

lb. 
16 
16 
10 
10 

tL  In. 
1     8 
1     9 
1     4 
1     4 

The  application  of  gunnery  depends  upon  the 
aboTe  principles,  and  on  others  which  cannot  be 
noticed  within  the  limits  of  this  artide.  It  is 
evident  that  in  order  to  cause  a  shot  to  strike 
>n  object  at  a  distance,  the  axis  of  the  gun  must 
he  directed  upon  a  point  above  the  object  aimed 
at,  bat  in  the  same  vertical  plane.  The  charges 
fcr  Tsrions  guns  bein^  determined,  experiments 
iaw  shown  the  various  elevations  necessary 
to  obtain  various  ranges,  and  tables  have  been 
eonstrocted  firom  these.  In  order  to  lap  a.  gfun 
correctly,  the  gun  is  provided  with  sights. 

A  line  A  B  drawn  from  the  highest  point  of 
the  base  ling  A  to  the  highest  point  of  the 


|Bii&le  B  (when  the  trunnions  are  horizontal), 
is  called  the  Une  ef  meial^  and  notches  are  cut 
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in  the  gun  at  those  two  points.  Now  if  the 
line  of  metal  be  directed  to  the  object,  that 
line  will  necessarily  be  in  the  same  vertical 
plane  with  the  object ;  but  by  reason  of  the 
conical  shape  of  the  gun,  the  line  of  metal  has 
an  inclination  to  the  axis,  and  consequently  if 
these  two  points  are  brought  into  line  with  the 
object,  the  axis  of  the  gun  wiU  point  above  it. 
This  inclination  of  the  line  of  metal  to  the  axis 
of  the  bore  is  called  the  Hne  of  metal  elevation  ^ 
and  varies  from  1^  in  light  field  guns,  to  2^^ 
in  Monk's  gons. 

To  allow  the  gun  to  be  laid  point  blank,  and 
at  elevations  less  than  the  line  of  metal  ele- 
vation, a  dispart . tight  G  is  placed  on  the  gun, 
the  head  of  which  forms  with  the  notch  on 
the  base  ring  a  line  A  C,  parallel  to  the  axis  of 
the  bore ;  so  if  these  two  sights  are  directed  on 
an  object,  the  axis  of  the  gun  is  also  pointed  at 
it, but  some  few  inches  below.  Now,  this  dispart 
sight  being  fixed,  a  tangent  scale,  of  which  the 
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head  is  made  (when  down)  to  correspond  with 
the  notch  in  the  base  ring,  is  attached  to  the 
gun  at  the  breech,  and  can  be  raised  and  fixed 
at  any  required  height  It  is  graduated  with 
degrees  corresponding  to  the  radius  from  the 
head  of  the  dispart  sights  so  that  if  it  be  ne- 
cessary to  give  a  gun  3^,  or  any  other  required 
amount  of  elevation,  it  is  only  necessary  to 
raise  the  tangent  scale  to  that  amount,  when  the 
line  of  sight  will  be  inclined  at  the  required 
angle  to  the  axis  of  the  bore.  This  method  of 
sighting  is  adopted  with  various  modifications 
for  all  kinds  of  guns. 

Although  of  late  years  much  attention  has 
been  directed  to  the  problems  of  gunnery,  the 
great  expense  attendant  upon  practical  experi- 
ments forbids  private  investigation.  A  systema- 
tic course  of  experiments  is  very  much  required, 
in  which  the  one  object  should  be  to  determine 
certain  laws,  which  as  yet  are  but  imperfectly 
defined. 

See  Aetixleet  ;  Cannon  ;  Gun  ;  Ordnancb  ; 
Projectile  ;  Biflbd  Asms  ;  and  ikie  following; 
which  are  among  the  chief  works  on  Ghinnery : 
Bobin's  Mathematical  Tracts ;  Button's  Tracts ; 
Sir  Howard  Douglas'  NavcU  Gunnery  \  Boxer^s 
Treatise  on  ArtilUry\  Owen's  Lectures  on  Ar- 
tUlery,  from  which  the  tables  in  this  article 
are  tsj^en  by  permission ;  Paixhaus'  Force  et 
Faihlesse  de  la  France;  Didion's  IVaitS  de 
Ballistioue;  Piobert's  Traits  ^ArtiUerie  and 
Cours  aArtUlerie, 

Ominej'  (Bengal.).  A  coarse  sackcloth  made 
in  Bengal  of  the  fibres  of  two  species  of  cor- 
choron.  Bice,  saltpetre,  pepper,  and  other  ar^ 
tides  exported  from  Calcutta  are  packed  in 
Vmgs  or  sacks  made  of  this  material ;  they  also 
form  a  considerable  artide  of  exportation. 

Chmpowder.  An  intimate  mixture  of  salt- 
petre, sulphur,  and  charcoal,  the  proportions  in 
the  powder  made  for  the  English  goyemment 
being  about  75  parts  saltpetre,  10  sulphur,  15 
charcoal  The  ingredients,  which  should  be 
quite  pure,  are  weighed  out,  pulverised,  mixed, 
incorporated  under  rollers,  pressed  (60  to  70 
tons  on  the  s(^uare  foot),  granulated,  dusted, 
glazed  by  friction,  dried,  and  the  powder  thus 
made  is  packed  in  barrels. 

The  value  of  gunpowder  consists  in  its  con- 
taining stored  up  in  small  space  substances 
which,  on  the  temperature  of  uie  least  portion 
of  them  being  raised  to  about  700°  Fahr.,  sud- 
denly expand  with  great  force,  developing  at 
the  same  time  so  much  heat  as  to  augment  in  a 
high  degree  the  elastidty  of  the  gases  produced. 
G-unpowder  is  easily  manufactured,  has  no 
tendency  to  spontaneous  combustion,  does  not 
absorb  moisture  readily,  and  by  the  alteration 
of  the  size  of  the  grains,  and  of  the  pressure  to 
which  it  is  subjected  in  manufacture^  can  be 
made  to  develope  its  force  in  greater  or  less 
time  as  may  be  required. 

The  absolute  force  of  gunpowder  has  never 
yet  been  accurately  determined ;  but  as  much 
attention  has  been  given  lately  to  the  subject, 
and  the  means  of  obtaining  accurate  results 
&om  experiments  are  increasing,  wc  may  hope 
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soon  to  have  the  point  settled.  The  prindpal 
gases  evolved  on  combustion  have  hitherto 
been  supposed  to  be  carbonic  add,  carbonio 
oxide,  nitrogen,  &c. ;  but  even  this  point  has 
been  much  contested ;  and  it  has  been  lately 
shown  by  M.  Melsus  that  at  a  very  high  tem- 
perature two  volumes  of  carbonic  acid  may 
become  three  volumes  of  carbonic  oxide  and 
oxygen,  similar  changes  taking  place  in  the 
I  other  products. 

The  history  of  the  invention  of  gunpowder 
is  involved  in  obscurity,  and  must  remain  so 
until  some  contemporary  voucher  can  be  pro- 
duced. It  was  not  used  in  Europe  as  an  agent 
in  warfare,  till  about  1320-1330.  [Cannon.] 

Onnpowder  Plot.  In  English  History, 
the  celebrated  conspiracy  of  certain  disappointed 
Boman  Catholics  to  destroy  the  king,  James  I., 
and  the  two  houses  of  parliament,  by  gun- 
powder, which  was  detec^ied  on  the  fourth  of 
November,  1605.  The  story  which  affirms  that 
by  extraordinary  sagacity  King  James  detected 
the  nature  of  the  plot  from  the  mysterious  letter 
sent  to  Lord  Monteagle,  seems  now  to  have 
lost  all  credit.  It  h^  long  been  remarked 
that  Salisbury  and  Carlisle  (probably  before 
the  scheme  between  themselves  and  their 
royal  master  was  concerted)  had  claimed  for 
themselves  the  credit  of  the  discovery ;  and  it 
now  appears  that  Lord  Monteagle  had  been 
previously  rewarded  by  government  for  mys- 
terious services,  apparently  rendered  in  the 
capadty  of  spy :  so  that  it  is  highly  probable 
that  he  was  acquainted  with  the  design  of  the 
malcontents,  and  that  the  celebrated  letter  was 
an  invention,  destined  to  conceal  the  real  mode 
of  discovery.  Those  who  are  anxious  to  study 
the  Boman  Catholic  version  of  the  story  wHl 
find  it  ably  detailed  in  the  pages  of  Lingard 
(vol.  vii  ch,  1.  4to  ed.).  That  writer  seeks  to 
throw  the  whole  onus  of  the  conspiracy  on 
Catesby,  its  chief  promoter,  and  to  exculpate 
Father  Garnet;  Mr.  Jardine  (in  his  State  Trials) 
is  of  a  different  opinion. 

Gnnter's  Ohatn.  The  chain  commonly 
used  for  measuring  land.  It  is  66  feet  or  4 
poles  in  length,  and  consists  of  100  links,  each 
of  which  is  joined  to  the  ac^acent  one  by 
three  rings ;  the  length  of  each  link,  induding 
the  connecting  rings,  is  7*92  inches.  The  ad- 
vantage of  this  measure  consists  in  the  facility 
which  it  affords  for  numerical  calculation&  The 
English  acre  contains  4,840  square  yards,  and 
Ghinter^s  chain  being  22  yards  in  length,  the 
square  of  which  is  484,  it  follows  that  a 
square  chain  is  exactly  the  tentli  part  of  an 
acre.  A  square  chain,  again,  contains  10,000 
square  links,  so  that  100,000  square  links 
are  equal  to  an  acre;  consequently  the  area 
of  a  field  being  estimated  in  square  links,  it 
is  only  necessary  to  divide  the  result  by  100,000, 
or  to  cut  off  the  last  five  figures,  to  obtain  the 
area  expressed  in  acres. 

Gunter's  Zitne.  Alogarithmic  lineengraved 
on  scales,  sectors,  &c,  serving  to  perform  the 
multiplication  and  division  of  numbers  instru- 
mentally,  as  a  table  of  logaritlims  does  aritli- 
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meticaUy.  The  nnmben  are  usaallj  drawn  on 
two  separate  rulers  sliding  against  each  other. 
In  lough  calculations  this  line  affords  consider- 
able &cilities. 

Onater's  Quadrant.  A  quadrant  of  a 
peculiar  kind  adapted  to  the  problems  of  findine 
the  hour  of  the  day,  the  sun's  azimuth,  and 
other  common  problems  of  the  sphere. 

Cki]iter*s  Soale.  A  huge  plane  scale 
having  various  lines  of  numbers  engraved 
on  ii,  by  means  of  which  questions  in  nari- 
gation  are  resolved  with  the  aid  of  a  pair 
of  compasses.  It  is  usually  called  the  Gunter 
by  seamen.  On  one  side  of  the  scale  the 
natural  lines  (as  the  line  of  chords,  the 
line  of  sinesi,  tangent<i,  rhombs,  &c)  are 
placed,  on  the  other  the  corresponding  loga- 
rithmic ones. 

Chinwale.  Means,  generally,  the  upper 
part  of  the  side  of  a  yessel  or  boat 

Onrfojle  (Fr.  gargouille,  a  water-shoot). 
In  Gothic  Anihitecture,  the  water  from  the 
roofs  of  buildings  was  commonly  made  to  pass 
tbroogfa  the  mouth  of  .figures  shaped  like  ani- 
mals. These  figures  were  sometimes  ingeni- 
on&lj  employed  during  the  middle  ages  as 
vehicles  for  satire;  and,  like  the  carvings 
under  the  seats  of  stalls,  illustrate  the  feuds 
of  the  secular  and  regular  clergy,  &c.  They 
also  eenred  as  images  of  evil  spirits,  put  to 
base  uses  outside  the  church. 

Cknlioflte.  A  compact  magnesian  carbonate 
of  lime,  from  Gurhoff  in  Lower  Austria. 

Gnmard  or  dnniet.    [Tniouk.] 

Gotta  Perclia.  This  important  article, 
the  uses  of  which  in  arts  and  manufactures  are 
rapidly  increasing,  is  the  produce  of  a  large 
forest  tree  {Isonandra  Guita,  Nat.  Ord.  Sapo- 
iaeee)  growing  in  the  mountains  of  Singapore, 
and  in  the  forests  of  Johore  at  the  extremity  of 
the  Malayan  Peninsula,  and  in  Borneo ;  it  is 
plentifnl  at  Sarawak,  where  it  is  called  Niato ; 
it  is  also  supposed  to  abound  on  the  clusters  of 
islands  to  the  south  of  Singapore.  The  gutta 
p«frfia  appears  to  separate  fi^m  the  juice  or  sap 
of  the  tree  in  the  same  way  as  India-rubber, 
and  its  evmeral  properties  in  regard  to  solvents 
tod  to  the  products  of  destructive  distillation 
resemble  those  of  caoutchouc  At  common 
temperature  gutta  percha  is  somewhat  hard  and 
veiy  tough  and  unyielding ;  but  when  immersed 
in  hoiHng  water  it  softens  so  as  to  admit  of 
heng  beaten  into  a  mass  and  moulded  into  any 
requisite  shape,  and  on  cooling  it  resumes  its 
hardness.  In  very  thin  films  it  has  a  palo 
yellow  or  piakish  tinge,  but  generally  occurs  in 
brown  or  bladdsh  lumps  or  masses,  of  a  some- 
what mottled  appearance  upon  the  cut  surface, 
and  translucent  at  the  edges.  When  softened 
it  may  be  stretched  into  slips  which  do  not 
rwcrer  their  former  shape  when  the  force  is 
withdrawn,  but  retain  a  kind  of  leathery  plia- 
bility on  cooling.  When  heated  to  about  360° 
gvtta  percha  undergoes  a  kind  of  fusion,  and 
remains  viscid  when  cold.  It  burns  with  a 
yellow  smoky  fiame.  It  is  said  to  be  obtain- 
^e  in  very  large  quantities,  but  that  from 
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the  destructive  mode  hitherto  pursued  by  the 
natives  in  obtaining  it^  there  is  a  risk  of  its 
scarcity.  It  was  firat  xoade  known  in  England 
in  1843  by  a  communication  from  Dr.  Mont- 
gomery to  the  Society  of  Arts. 

Gutta  percha  has  been  applied  to  the  manu- 
£Bi.cture  of  cements,  architectural  and  other 
ornaments,  bookbinding,  tubes,  water-pipefi, 
engine-hose,  picture-firames,  bottles,  and  drink- 
ing cups,  and  to  the  soles  of  boots  and  shocks 
&c.  &c  When  blended  with  caoutchouc,  it  is 
used  for  a  variety  of  other  purposes.  It  be- 
comes highly  electrical  by  friction. 

Ontta  Serena  (Lat.).    [Ajcaubosis.] 

CHittse.    In  Architecture.     [Dbops.] 

Outtlfene  (Lat  gutta,  a  drop,  and  fero,  / 
bear).  A  natural  oMer  of  hypogynous  £xo- 
gens,  typical  of  the  Ghittiferal  alliance,  and 
often  called  dttsiqcea.  In  that  alliance  they 
are  distinguished  by  their  simple  opposite 
leaves,  without  stipules,  their  symmetrical 
flowers  with  equal-sided  petals  and  adnate 
beakless  anthers,  their  sessile  radiating  stig- 
mas,  and  their  solitary  or  few  seeds.  Lindley 
associates  them  with  Ifypericacea  and  Tern- 
atromiacea.  The  order  contains  some  plants 
of  great  utility. 

Oattar  (Lat.  a  throat).  In  Mammalogy,  is 
applied  to  the  whole  under  surface  of  the  neck. 

Gattarals  (Lat  -guttur).  Letters  pro- 
nounced by  a  peculiar  efibrt  of  the  throat. 
There  are  no  gutturals  properly  so  called  in  the 
English  language,  although  the  guttural  sound 
may  often  be  heard  in  some  provincial  pronun- 
ciations of  the  letter  r.  Nor  are  there  in  the 
pure  French  or  Italian,  although  they  are  fre- 
quent in  the  dialects :  e.  g.  the  letter  c  hard  (as 
in  casa)  has  in  the  Tuscan  a  strong  guttural 
sound.  In  the  Spanish  language  alone,  of  those 
derived  from  the  Latin,  gutturals  are  common. 
In  German,  the  guttural  ch  is  largely  used.  In 
the  Celtic  languages,  gh  and  rA  are  also  sounded 
with  much  variety  of  guttural  intonation. 

Onj-.  A  rope  used  to  swing  any  weight,  or 
to  keep  steady  any  heavy  body  and  prevent  it 
feom  swinging  while  being  hoisted  or  lowered ; 
also  the  tadue  by  which  any  fore-and-aft  sail 
is  held  forward  to  prevent  it  gybing. 

Gyblnc.  In  bailing,  the  act  of  going 
about  when  the  wind  is  astern  or  abaft  the 
beam.  It  consists  in  bringing  the  ship's  head 
across  the  wind,  when  the  wind  exercises  its 
force  on  the  opposite  side  of  the  sail  to  that 
which  it  previously  affected. 

Oyle.  A  large  vat  or  cistern.  The  liqitor^ 
gyle  in  a  brewery  is  the  water-cistern  or  vat 

Oynmaslaroli  (G^.  yvfu^eurlapx'^i)'  An 
officer  who  had  the  charge  of  the  gymnasia  and 
of  all  matters  relating  to  them.  This  was  one 
of  the  offices  'v^hich  at  Athens  were  called 
LrruBOiES  [which  see]. 

G jmnasimn  (Lat. ;  Qtt.yviufiffiw).  Origin- 
ally a  space  measured  out  and  covered  with 
sand  for  the  exercise  of  athletic  games.  After- 
wards, among  the  Gbeeks,  the  gymnasia  became 
spacious  buildings  or  institutions  for  the  mental 
as  well  as  corporeal  instruction  of  youth.  They 
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were  first  buflt  at  Lacedseinon,  whenoe  thoy 
spread  through  the  rest  of  Greece,  &c.  into 
Italy.  They  did  not  consist  of  single  edifices, 
but  comprised  several  buildings  and  porticoes, 
used  for  study  and  discourse,  for  baths,  anoint- 
ing rooms,  palaestras  in  which  the  exercises  took 
place,  and  for  other  purposes.  Two  of  the 
Athenian  gymnasia,  viz.  the  Lyceum  and  Aca- 
demy, wore  rendered  famous  by  being  the 
scenes  of  the  lectures  of  Aristotle  and  Plato 
respectively. 

The  term  gymnasium  has  descended  to 
modem  times.  In  Germany  the  higher  schools, 
intended  to  give  immediate  preparation  for  the 
universities,  are  termed  gymnasiii.  In  Prussia 
the  scholars  undergo  examination  on  leaving 
them :  their  compositions  at  this  examination 
are  sent  to  the  minister  of  instruction  and 
ecclesiastical  af&irs ;  and  they  receive  testi- 
monials of  fitness,  No.  1,  No.  2,  or  No.  3,  ac- 
cording to  their  degree  of  proficiency.  Persons 
who  have  fitted  themselves  for  the  uniTcrsities 
without  passing  through  the  gymnasia  are  exa- 
mined by  a  committee  appointed  by  government, 
which  sits  half-yearly  for  the  purpose. 

Gyninastlos  (Gr.  yviJUfoffriKis).  Under  this 
name  were  comprised  by  the  ancients  all  those 
games  and  exercises  which  were  performed  with 
the  body  partly  naked  {yviuf6s) ;  such  as  wrest- 
ling, boxing,  running,  throwing  the  quoit,  play- 
ing at  ball,  &c  They  were  first  instituted  at 
Lacedsemon,  where  they  were  not  confined  to 
men,  but  were  also  considered  a  necessary  part 
of  the  education  of  females.  In  the  rest  of 
Greece,  where  they  subsequently  spread,  they 
were  hIs©  held  of  the  highest  importance,  and 
as  such  were  conducted  under  the  superinten- 
dence of  the  government,  and  entered  con- 
spicuously into  the  political  schemes  of  the 
philosophers.  In  this  respect  the  Greeks  oifered 
a  remarkable  contrast  to  their  Asiatic  neigh- 
bours, among  whom  it  was  considered  a  great 
disgrace  even  for  a  man  to  be  seen  naked.  At 
Booke  gymnastics  were  principally  exercised  by 
the  mercenary  athletes. 

Gynmodontes  (Gr.  yviA»6i,  naked ;  Moi^s,  a 
tooth).  The  name  of  the  family  of  Plectogna- 
thic  fishes  comprehending  those  which  have  the 
iaws  protruding,  and  covered  with  a  more  or 
less  complex  layer  of  dense  ivory  substance 
serving  the  oflSce  of  teeth. 

Oymnoff  ens.  A  name  proposed  by  Li  ndley 
for  the  naked-seeded  plants  referred  to  the 
orders  ComfcT<By  Taxacees^  Gnetacea^  and  Cy- 
cadacra.  In  these  plants  there  is  no  proper 
ovaiy,  but  the  seeds  are  fertilised  by  the  pollen 
coming  in  direct  contact  with  the  foramen  of 
the  ovule.  They  are  also  called  Gymnosperma ; 
that  is,  literally,  naked-seeded  plants.  Gymno- 
gens  are  largely  represented  amongst  fossils. 

Oymnosopliists  (Gr.  yvfivo(T6<fH<rTMtf  naked 
pkilnsophers).  A  sect  of  Indian  philosophers 
who  lived  naked  in  the  woods,  and  submitted  to 
other  strange  austerities.  They  believed  in  the 
immortality  and  transmigration  of  the  soul,  and 
enjoyod  great  reputation  for  astronomical  and 
physical  science. 
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There  was  likewise  an  African  sect  of  philo- 
sophers bearing  the  same  name,  who  are  said 
to  hav&  lived  in  ^Ethiopia,  near  the  sources  o* 
the  Nile,  whose  habits  differed  from  those  of 
the  Indian  sect,  inasmuch  as  they  lived  as  an- 
chorites, while  the  latter  congregated  in  societies. 

Gjnmospennla  (Gr.  yv^s^  and  *rr4pfia^ 
a  seed).  An  order  of  the  Linnsetan  class  Didi/- 
namia,  in  which  the  fruit  consists  of  a  few 
nut-like  carpels  surrounded  by  the  calyx,  in- 
stead of  being  enclosed  in  a  capsule,  as  in  the 
rest  of  the  order.  The  Labiata  are  illustrations, 
but  such  seeds  are  not  stricUy  naked. 

Oymnotnsy  or  rather  Gymnonotns  (a 
word  coined  from  Gr.  yufjw6sf  naked,  and  wtos, 
the  back).  The  name  of  the  genus  of  electric 
eels  which  are  found  in  the  fresh  waters  of 
South  America :  they  have  a  median  fin  extended 
along  the  belly,  but  none  on  the  back.  Although 
to  alloutward  appearance  the  gymnotus  is  nearly 
allied  to  the  eel,  yet,  were  that  part  of  the  body 
cut  off  which  contains  the  nutrient,  respiratory, 
and  generative  organs — all  the  parts,  in  fact, 
which  are  essential  to  the  existence  of  the  gvm- 
notus  as  a  mere  fish — ^it  would  present  a  short 
and  thick-bodied  form,  very  different  from  that 
of  the  eel.  The  long  electric  organs  are  tacked 
on,  as  it  were,  behind  the  true  fish,  and  thus 
give  the  gymnotus  its  anguiUiform  body.  The 
backbone  and  muscles  are  of  course  coextendcd 
with  the  electric  organs  for  their  support  and 
motion ;  and  the  air-bladder  is  continued  along 
the  produced  electrophorous  trunk,  to  give  it 
convenient  specific  levity.  Two  long  dorsal 
nerves  are  continued  from  the  fifth  and  eighth 
cerebral  nerves  for  ordinary  sensation  and  mo- 
tion. The  spinal  chord  is  continued  along  tlie 
vertebral  column,  for  the  exclusive  supply  of 
the  electrical  organs.  These  organs  are  four  in 
number ;  two  very  large  above,  and  two  small 
ones  below.  The  electrici^  discharged  from 
them  decomposes  chemical  compounds,  produces 
the  spark,  and  magnetises  iron,  as  does  that  of 
the  torpedo.  But  the  magnetising  power  seems 
to  be  relatively  weaker,  while  the  benumbing 
shock  communicated  to  other  animals  is  stronger 
than  in  any  other  electric  fish. 

Gyn.  In  Artillery,  a  machine  for  mounting 
and  dismounting  ordnance  from  their  carriages, 
&&  There  are  triangle  and  Gibraltar  gyns  in 
our  service.    [Dbbbick.] 

Gyn  TaoUe.  A  system  of  pulleys  con- 
sisting of  a  double  and  triple  block,  the  stand- 
ing end  of  the  fall  being  made  fast  to  the 
double  block,  which  is  movable.  It  increases 
the  power  fivefold. 

Gynaecenin  (Gr.  yvmuKuov).  In  ancient 
Greek  Architecture,  the  portion  of  a  dwelling  or 
a  public  building  set  apart  for  the  occupation, 
or  for  the  exclusive  use,  of  the  female  sex. 

QTKXCExm.  In  Botany,  a  term  invented  by 
Ecsper  to  denote  that  oigan  commonly  called 
the  pistil:  it  may  be  understood  to  signify  the 
female  apparatus  in  plants. 

Gyiifleoooraoy  (Gr.  yvyaucoKparla).  A  term 
sometimes  used  to  indicate  that  state  in 
which  women  are  legally  permitted  to  assume 
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the  rdna  of  government  It  is  used  by  way  of 
contndistmction  to  tire  Salie  law,  -which  pre- 
cludes them  from  the  pri^dlege  of  soveieignty. 
There  are  only  five  states  in  Europe  to  which 
the  operation  of  the  Salic  law  does  not  extend — 
England,  Bossia,  Spain,  Portugal,  and  Denmark. 

eyaseeonoml  or  OynaBCOOosmi  (G^. 
'fvp^uaw6fun,  ymnwcoKSo'/toi).  Athenian  officers, 
▼ho  seem  to  hare  acteii  as  a  sort  of  police  in  ^ 
repressing  excesses  whether  committed  by  men  | 
or  women.  But  the  time  of  their  institution 
and  the  precise  nature  of  their  duties  are  not 
dearly  ascertained. 

OyaanilTla  (Gr.  yw4i,  and  Mip,  a  male). 
The  name  of  one  of  the  classes  in  ihe  sexual 
fljstem  of  linnseuB.  Its  character  is  to  hare 
the  stamens,  style,  and  stigma  consolidated  into 
1  body,  called  a  column.  The  class  chiefly 
consists  of  the  plants  now  named  Orchidaceotts. 

Ojiiaiidroiis.  In  Botany,  plants  of  which 
the  structure  is  referred  to  the  Linnsean  class 
Gynandria ;  i.  e.  which  hare  the  stamens,  style, 
and  stigma  consolidated  into  one  common  body, 
called  the  column. 

QjnolbmMe  (Gr.  ywii,  and  pdcrts,  a  base).  In 
Botany,  the  growing  point  inserted  between  the 
base  oS  carpels  in  a  conical  manner,  so  as  to 
throw  them  into  oblique  position.  Such  carpels 
are  gynobasic  ;  they  have  basilar  styles  which 
are  enlarged  and  cohere  in  the  centre.  The 
Borage  is  an  example  of  this  structure. 

OyBopbore  (Gr.  ywli,  and  ^^p«,  1  hear). 
In  Botany,  the  stalk  sometimes  developed  at 
the  base  of  the  ovary  within  the  calyx,  as  in 
the  Passion-flower  and  the  Caper- tree. 

Qyiioateiiiloin  (Gr.  7vH),  and  vrtiyMv,  a 
ttamen).  A  term  invented  by  Kichard  to  denote 
the  oolumn  of  an  Orchidaceous  plant.  It  is  a 
oombination  of  a  filament  and  a  style. 

Oypofferaniui  (Gr.  71^,  a  vulture^  and 
7fpQj«s,  a  crane).  The  name  was  invented  by 
lUiger  for  a  most  singular  genus  of  Accipitrine 
bixda^  in  which  the  structure  of  the  bird  of 
prcT  is  modified  by  a  lengthening  of  the  legs 
and  neck  to  adapt  the  species  to  combat  with 
and  destroy  the  most  poisonous  of  the  serpent 
tribe.  The  instincts  of  the  gypogeranus,  or 
secretary  bird,  as  it  is  termed,  correcnpond 
vith  its  structure,  and  it  preys  principally  on 
■opents;  not  refusing,  however,  lizards,  or 
eren  insects.  The  bUl  is  shorter  than  the 
head,  curved  nearly  from  its  base,  not  toothed; 
the  wings  are  armed  with  a  short,  strong,  and 
ohtose  spur;  the  feathers  are  continued  down 
the  long  tibia  to  the  tarsal  joint,  covering  the 
front  bat  not  tlie  back  part  of  it;  the  toes  are 
ihort,  but  strong ;  the  anterior  ones  united  by 
a  membrane  at  the  base.  Species  of  the  secre- 
tary vulture  inhabit  the  Cape,  the  Gambia 
eoast,  and  the  Philippine  Isl^ds.  The  Ca^ 
aecretaiy  {Gypogeranus  serpentarius)  lives  in 
ptiiB,  builos  on  high  trees,  and  runs  with  con- 
aderable  swiftness. 

OTpaies*    The  history  of  this  strange  nation 

of  Tagrants  has  been  illustrated  by  the  labours  of 

snenl  German  writers,  particularly  Grellmaa 

(Historical  Inquiry   respecting    the    Gypsies, 
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translated  into  English  by  Kaper,  1787)  and 
Bischoff  {German  and  Gypsy  Dictionary)^ 
Their  English  name  is  said  to  be  a  corruption 
of  the  word  Egyptian :  the  French  call  them 
Bohemians ;  but  the  names  by  which  they  are 
most  widely  known  throughout  Europe  are,  the 
German  Zigeuner^  Bussian  Tzigan,  Italian  Zin- 
garo,  Spanish  Gitano,  Turkish  Chinganeh — all 
apparently  varieties  of  the  same  distinctive 
appellation.  Their  origin  has  long  been  a  sub- 
ject of  curious  but  unsuccessful  antiquarian 
research.  In  Western  Europe,  they  made  their 
first  appearance  early  in  the  fifteenth  century, 
under  a  leader  who  styled  himself  the  Duke  of 
Lower  Egypt :  fortune-telling  and  thieving  were 
then,  as  now,  their  predominant  occupations. 
They  were  at  that  time  treated  as  heathens  and 
sorcerers,  and  the  most  severe  laws  were  re« 
peatedly  enacted  against  them.  At  present 
they  are  found  not  in  Europe  only,  but  in 
Asia  Minor,  Egypt,  Turkey,  &c.,  forming 
everywhere  a  distinct  race.  In  Germany, 
as  well  as  England,  they  profess  various  trades, 
as  itinerant  horsedealers,  smiths,  farriers,  &c. ; 
but  they  have  never  been  reclaimed  in  any 
number  to  setUed  occupations.  In  England 
their  most  ordinary  haunts  are  in  the  mid- 
land and  southern  counties,  whither  they  are 
invited  by  the  abundance  of  green  lanes,  down.M, 
forests,  or  chases.  They  possess  a  language  of 
their  own ;  and  are  apparenUy  destitute  of  re- 
ligion, altbough  in  most  countries  profesning 
that  of  the  people  among  whom  they  dwell. 
(Marsden  On  the  Language  of  the  Gypsiis; 
Hoy  land's  ffi*^.  Survey,  1816 ;  Quart.  Riv.  vol. 
Iv. ;  Borrow's  Account  of  the  Gypsies  of  Spain.) 

The  ancient  severe  statutes  against  the.«e 
people  have  been  repealed,  and  they  are  now 
only  punishable  as  A'agrants  by  the  6  Geo.  IV. 
c  83  8.  4,  amended  by  1  &  2  Vict.  c.  38. 

Oypanzn.  This  is  one  of  the  many 
synonyms  of  native  sidvhaie  of  lime.  Tho 
varieties  of  it  will  be  founa  described  under  their 
respective  names,  such  as  Selenite,  Satin  Spar, 
and  Alabaster.  As  a  rock,  it  is  less  common 
than  most  other  substances  that  form  distinct 
rock-masses,  and  is  generally  associated  with 
marls  and  with  rock-salt.  It  is  sometimes 
applied  as  a  top-dressing  to  clover  and  legu- 
minous crops,  but  has  lately  fallen  into  disuse. 

Oirrate  (Lat  gyratus).  In  Botany,  a  term 
applied  to  bodies  which  are  curled  inwards  like 
a  crozier,  as  the  young  undeveloped  fronds  of 
Ferns. 

Gyration  (Lat  gyms,  Gr.  yvpoi,  a  circle). 
In  Mechanics,  this  term  is  synonymous  with 
rotation.  In  combination  with  other  words, 
however,  the  term  gives  rise  to  several  tech- 
nical expressions  which  require  a  brief  ex- 
planation. A  centre  of  gyration  is  a  point 
within  a  body  such  that  if  the  whole  mass 
were  concentrated  therein,  the  moment  of  in- 
ertia with  respect  to  the  corresponding  axis  of 
gyration  would  remain  unaltered.  The  circle 
described  by  such  a  point  is  called  a  circle  of 
gyration,  its  radius  the  radius  of  gyration. 
Calling  the  latter  x  and  denoting  by  dm  the 
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mass  of  any  clement  at  the  distance  r  from  the 
axis,  then  M  being  the  total  mass  of  the  body 

equal  toy  dm^  we  have  Mjt  ==/  r^djn^  where  the 

integration  is  to  be  extended  to  all  points  of 
the  body.  The  principal  radii  of  gyration  of 
a  body  with  respect  to  any  point  are  the  radii 
of  gyration  with  reference  to  the  three  principal 
axes  through  that  point.  An  ellipsoid  whose 
axes  coincide  in  direction  with  those  of  the 
principal  axes,  and  in  magnitude  with  the 
corresponding  radii  of  gyration,  is  called  the 
ellipsoid  of  gyration. 

Gyration,  Slllpsold  oft  [Inertia,  Mo- 
HENT  of;  Princifal  Axes.] 

Oyrenoepbala  (Gr.  Tvpof,  and  iyK4<pa\of, 
brain).  A  sub-class  of  Mammalia,  consisting 
of  those  orders  in  which  the  superficies  of  the 
cerebrum  is  folded  into  ^yri  or  convolutions, 
while  the  hinder  lobes  project  over  more  or  less 
of  the  cerebellum,  and  the  olfactory  lobes  are 
covered.  Those  traces  of  affinity  to  the  Ovi- 
parous sub-kingdom  which  the  Lyencephala  and 
lAssencephala  present  are  absent  in  these  animals. 
With  the  exception  of  the  Elephants,  the  blood 
from  the  head  and  anterior  limbs  is  returned  to 
the  right  auricle  by  a  single  precaval  trunk. 
The  orders  Quadrumana,  Camivora,  Artiodac- 
tyla,  PeHssodactglOf  Proboacidea,  Toxodontia, 
Sirenia,  and  Ceiacea,  belong  to  this  sub-class. 
The  mammalian  modification  of  the  vertebrate 
type  attains  its  highest  physical  perfections  in 
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the  Ggrencephala  as  manifested  by  the  bulk  of 
some,  by  the  destructive  mastery  of  others,  by 
the  aiddress  and  agility  of  a  third  order ;  and 
through  the  superior  psychological  faculties 
which  are  associated  with  the  higher  develope- 
ment  of  the  brain,  the  Gyrcncephala  afford  those 
species  which  have  ever  formed  companions  and 
servitors,  and  valuable  sources  of  wealth  and 
power,  to  nuinkind. 

Oyrlkloon.    [Jbrfalcon.] 

dyri  (Lat ;  Or.  yvpoi).  In  Mammalogy,  the 
annular  series  of  s<»les  in  the  tails  of  certain 
quadrupeds. 

Oyrlniui  (Lat ;  Gr.  yCpans,  a  tadpole).  The 
water  flea. 

Gsrrodm.  A  fossil  fish  of  the  family  of 
Pycnodonts,    It  occurs  in  the  oolite  of  Baden. 

Osrroffonites  (Gr.  yvpos^  and  y6vot,  seed). 
Bodies  found  in  fresh-water  deposits ;  originally 
mistaken  for  small  shells,  but  afterwards  ascer- 
tained to  be  the  seed-vessels  of  plants  of  the 
genus  Chara. 

Gyroscope  (Gr.  Tvpor,  and  (TKOwittf  I  looJk), 
An  instrument  for  illustrating  the  composition 
and  resolution  of  rotations.  It  consists  essen- 
tially of  a  disc  which  rotates  around  the  dia- 
meter of  a  ring  which  itself  rotates  around  the 
diameter  of  a  second  ring. 

Gsrroae  (Lat.  g^TUS,  a  circle).  In  Botany, 
a  term  applied  to  bodies  which  are  bent  back- 
wards and  forwards,  like  the  anthers  in  Cacur- 
bitaoeous  plants. 
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B.  An  aspirate  of  the  gnttnral  kind,  used 
in  most  modem  and  ancient  languages.  The 
claims  of  A  to  be  regarded  as  a  letter  have  been 
denied  by  many  grammarians ;  and  certainly, 
when  it  is  remembered  that  the  sound  of  this 
letter  is  produced  by  a  mere  emission  of  the 
breath,  without  any  conformation  of  the  organs 
of  speech,  this  opinion  would  seem  well  founded. 
There  are  others,  however,  who  insist  that 
there  is  no  feature  in  the  sound  or  qualities  of 
this  letter  which  it  does  not  possess  in  common 
with  some  other  consonants,  and,  consequently, 
any  attempt  to  invalidate  its  claim  to  the  dis- 
tinction, militates  equally  against  them.  The 
figure  H  was  used  by  the  Greeks  to  signify  the 
aspirate,  until  about  the  fifth  century  before 
Christ  After  tliat  time  it  was  gradually  aban- 
doned in  Greek  writing,  while  its  use  was  still 
preserved  by  the  Latins.  In  the  former  lan- 
guage it  was  superseded  by  the  small  mark 
called  the  apiritua  asper  (*),  which  was  placed 
above  the  letter  to  which  the  aspirated  sound 
was  to  be  given.  In  many  Latin  words  the 
letter  8  represents  the  Greek  aspirate,  as  sub 
for  6t<J,  «a/  for  4Aj,  acx  for  ^,  scptem  for  ixrd, 
scrpo  for  «/>ir«,  &c.  As  an  abbreviation,  // 1 
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was  used  by  the  Latins  for  homo,  hseres,  and 
hora ;  and  as  a  numeral  it  expressed  200. 

H.  In  Music,  the  designation  given  by 
the  Germans  to  the  note  BQ;  their  B  being 
equivalent  to  the  English  Bb. 

Babeas  Oorpns  (Lat).  In  Law,  the  title 
of  a  writ,  of  which  then  are  several  kinds. 
Habeas  corpus  ad  respondendum  is  to  remove 
a  prisoner,  confined  by  the  process  of  an  inferior 
court,  in  order  to  cham  him  with  a  new  action 
in  a  court  above.  Htweas  corpus  ad  subjicien- 
dum is  a  high  prerogative  writ,  directed  to  a 
person  detaining  another,  and  commanding  him 
to  produce  the  body  of  the  prisoner.  This  is 
the  writ  wliich,  by  stat.  31  Ch.  II.  c  2,  mns^t 
be  granted  on  application  of  any  party  com- 
mitted and  chained  with  any  cnme  except 
treason  or  felony ;  or,  if  chai^ged  with  those 
crimes,  having  been  acquitted  or  not  tried  on 
the  second  term  or  session  after  his  commit- 
ment It  had  been  held  that  this  writ  issnetl 
from  the  superior  courts  in  England  to  all  the 
foreign  dependencies  of  the  crown;  but  bv 
25  &  26  Vict  c.  20  this  power  is  abolished 
RB  to  colonies  having  courts  able  to  issue  tho 
writ. 
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BAbere  TwoUm  Poasesslonem  (Lat.). 
Id  Law,  a  judicial  writ,  sued  out  by  the  suc- 
cessful plaintiff  in  an  action  of  ejectment,  as  a 
direction  to  the  sheriff  to  cause  him  to  have 
poesessiion  of  the  land  and  premises  recovered ; 
and  this  the  sheriff  is  bound  to  execute,  break- 
ing open  doors,  or  summoning  the  posse  oomi- 
tatos,  if  necessaiy. 

Babergreon  (Fr.  haubeigeon).  A  small 
short  hauberL     [Hattbebil] 

Babxella.    The  plants  now  referred  to  this 

fmos  of  Jnonacea  were  formerly  placed  in 
StopiOy  and  are  by  many  retained  there.  H. 
^AioptcOf  the  Ethiopian  Pepper,  is  a  tall  shrub, 
with  egg-shaped  leaves,  downy  beneath,  and 
bearing  pod-like  carpels,  whi(£  are  dried  and 
nsed  instead  of  pepper.  Other  species  possess 
similar  pungent  and  aromatic  properties. 

Baek.  A  name  given  to  the  ^ws  of  crude 
bricks,  as  they  are  exposed  in  the  field  to  dry. 

Backle.  A  board  set  with  sharp  iron  spikes 
for  combing  or  pulling  out  hemp. 

Kacklag.  A  term  applied  to  the  slender 
featbeiB,  firomthe  necks  ana  backs  of  birds,  used 
by  flj-fiahers.  The  most  esteemed  hackles  are 
the  duns, 

BaAkaey  Coaelies  (Fr.  coche-a-haquen4e, 
from  haqnen^,  a  horse  formerly  let  out  on  hire 
for  short  journeys).  Vehicles  for  hire  were  first 
introduced  in  France  in  1650  [Fiacbb]  ;  in 
Ecgknd  a  few  years  earlier,  and  in  Edinburgh 
in  1673. 

Baddock.  This  fish,  Morrhua  lEglffinua, 
K  foand  in  the  Northern  Ocean,  but  does  not 
eoter  the  Baltic  It  makes  its  annual  appear- 
ance OD  the  Yorkshire  coast  in  December,  in  a 
vast  shoal  extending  from  Flamborough  Head 
to  the  mouth  of  the  Tyne. 

Bades  (^Gr.  $8i|s,  also  iiSns).  In  Greek 
Mythology,  a  word  denoting  the  abode  of  the 
(W,  or  tlie  god  of  the  nether  world,  called 
also  Pluto.  The  origin  of  the  name  is  doubtful. 
According  to  Hesiod,  the  mortals  of  the  brazen 
age  were  the  first  who  descended  to  Hades. 

Badtng.  In  Mining,  the  direction  of  a  slip 
er  fault.  The  delation  from  the  vertical  of  a 
minoRil  vein  is  called  its  hade. 

Ba4|  (Arab.).  The  Mohammedan  pilgrim- 
age to  Mecca  and  Medina :  whence  Haqji,  a 
pilgrim,  or  one  who  has  performed  this  pil- 
g^mage;  Hedjaz,  the  holy  land,  where  these 
cities  are  situated.  The  most  complete  and 
anthentic  description  of  it  is  that  of  Burck- 
hardt>  who  performed  it>  in  the  guise  of  a  Mo- 
hammedan, in  1814.  It  is  fixed  to  a  particular 
Insar  month,  and  consequently  takes  place  in 
ereiT  season  of  the  year.  It  was  a  custom 
long  antrrior  to  the  establishment  of  Islamism, 
the  fiainoua '  black  stone '  of  the  Caaba  at  Mecca 
being  then  the  object  of  veneratibn.  Every 
jear  a  black  silk  stuff  is  now  sent  by  the  sultan 
to  coTer  the  Caaba.  There  are  usually  five  or 
six  caravans;  from  Syria,  Egypt,  Barbary,  the 
East»  and  the  North.  In  1814,  the  number  of 
lalgrims  was  about  70,000,  and  this  was  con- 
lidered  smalL  The  pilgrims  go  through  seve- 
ral ceremonies  at  Mecca,  of  wluch  the  principal 
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are  the  towqf,  or  procession  round  the  Caaba» 
and  drinking  of  the  well  Zemzem ;  they  then 
proceed  to  the  summit  of  the  hill  Al  Akaba; 
and  lastly  to  Medina,  the  place  of  the  prophet's 
burial  (Burckhardfs  Travels  in  Arabia,  1829 ; 
Quart  Eev.  vol  xlii. :  see  also  the  travels  of 
Captain  Burton,  who  succeeded  in  visiting  the 
holy  city  in  disguise.) 

B0BiiMiebroiiie  (Gr.  aT/Ao,  blood,  and  Xf^M^t 
colour).  The  colouring  matter  of  the  blood: 
called  also  hamatosyn. 

Bsemaorymes  (Gr.  oT/ao,  and  RpviUs,  cold), 
A  name  by  which  Latreille  designates  the  ani- 
mals with  cold  blood. 

Bnmal  Arob  (Gr.  oTjua).  That  part  of  the 
vertebra  or  primary  segment  of  the  skeleton 
which  encompasses  the  main  axis,  or  its  pro- 
longations, of  the  vascular  system.  It  is  si- 
tuated opposite  the  neural  area,  and,  except  in 
man,  is  inverted  and  beneath  the  centrum. 

BflBnapopbysls  (Gr.  aTjua,  and  At^m-i^, 
process).  The  autogenous  vertebral  elements 
which  close  or  form  the  hsemal  arch.  In  the 
human  thorax  they  close  the  arch,  as  cartilages 
of  the  ribs,  with  the  aid  of  a  haemal  spine  or 
sternal  bone;  in  the  Saurian  tail  they  form, 
with  the  spine,  the  entire  haemal  arch. 

BaBinateiiiesIs  (Gr  af/io,  blood,  and  %fiMis, 
vomiting).  Vomiting  of  blood  from  the  stomach, 
generally  preceded  by  weight  and  uneasiness 
about  the  region  of  the  stomach,  and  unaccom- 
panied by  cough  and  the  other  symptoms  of 
lugmoptysis. 

Beematberms  (Gr.  oi/to,  and  d^p^q,  heat). 
The  name  given  by  Latreille  to  the  animals 
with  warm  blood. 

Beematlcs.  Medicines  presumed  to  act 
especially  upon  the  composition  of  the  blood. 

Baemattne  (Gr.  oTjfAa).  The  colouring  prin- 
ciple of  Logwood. 

Baematliiios.  Medicines  which  tend  to 
increase  the  proportion  of  the  colouring  globules 
of  the  blood.  Certain  preparations  of  iron  are 
supposed  to  belong  especially  to  this  dass. 

Beematite.  Native  oxide  of  iron:  its 
streak  and  powder  are  blood-red.  It  occurs 
in  Cumberland^  where  it  is  used  in  the  manu- 
facture of  steel. 

Beematocele  (Gr.  oT/Mt,  andir^AT},  a  tufnour), 
A  tumour  arising  from  extravasated  blood. 

BeematooiTa  (Gr.  aTfia,  blood ;  xpios,  cold). 
This  class  has  been  proposed  by  Professor  Owen 
to  include  the  groups  of  animals  commonly 
termed  fshes  tLna  reptiles.  *The  conformity  of 
pattern  in  the  arrangement  of  the  bones  of  the 
outwardlv  well-ossified  skull  in  certain  fishes 
with  well-developed  lung-like  air-bladders,  e.g. 
Polypterus,  Lepidosteus,  Sturio,  and  in  the 
extinct  reptiles  Archegosaurus  and  Labyrintho- 
don ;  the  persistence  of  the  notochord  (chorda 
dorsalis)  in  Archegosaurus,  as  in  Sturio;  the 
persistence  of  the  notochord  and  bronchial 
arches  in  Archeaosaurus  and  Lepidosiren  ;  the 
absence  of  occipital  condyle  or  condyles  in 
Archegosaurus,  as  in  Lepidosiren ;  the  presence 
of  teeth  with  the  labyrinthine  interblending  of 
dental  tissues  inDendrodus,  Lepidosteus,  and 
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Arcbegosanras,  as  in  Labyrintliodoii ;  the  large 
median  and  lateral  Ihroat-plateB  in  Archego- 
sanrus,  as  in  Megalichthys,  and  in  the  modem 
fishes  Arapaima  and  I^pidostens ;  all  these 
characters  point  to  one  great  natural  group, 
remarkable  fur  the  extensiye  gradations  of 
deyelopement  linking  and  blending  together 
piscine  and  reptilian  characters  within  the 
limits  of  such  group.  The  salamandroid  (or  so- 
called  sanroid  Ganoids,  e.g.  Lepidosteus  and 
Polypterus,  are  the  most  ichthyoid,  the  Laby- 
rinthodonts  are  the  most  sauroid,  of  this  an- 
nectant  group ;  the  Lepidosiren  and  Archego- 
saurus  are  interm^iate  gradations,  one  having 
more  of  the  piscine,  the  other  more  of  the 
reptilian  character.  Archegosaurus  conducts 
the  march  of  developement  from  the  fish  proper 
to  the  labyrinthodont  type ;  Lepidosiren  con- 
ducts it  to  the  perennibranchiate  or  modem 
batrachian  type.  Both  forms  expose  the  arti- 
ficiality of  the  ordinary  class  distinction  between 
Pisces  and  Beptilia,  and  illustrate  the  naturality 
of  the  wider  class  of  cold-blooded  yertebrates, 
which  I  hava  called  Haematociya.  The  corre- 
lative group  of  warm-blood  animals  is  termed 
Heematotherma.'  Professor  Owen  is  *  unable  to 
define  any  adequate  boundary  for  dividing  cold- 
blooded air-breathing  vertebrates  into  two 
distinct  classes  of  Batrachians  and  BeptHes,' 
and  he  is  as  little  able  to  point  out  a  character 
dividing  the  air-breathinjg  from  tiie  water- 
breathing  HcBmaiocrya,  the  Reptiles  from  the 
Fishes.  The  following  is  the  dassiflcation 
proposed : — 

A  Subclass  Keptilia. 
Order  1.  Batrachia, 

Fam. :  Anoura,  Urodela. 
Order  2.  Chelonia, 
Fam. :  Teirestria,  Paludinosa,  Fluvialia, 
Marina. 
Order  3.  Ophidia. 
Fam.:    Crotalid»,   Colubridue,   Hydro- 
phidse. 
Order  4.  Laceriilia. 
Fam. :  Chamsleontidae,  Geckotids,  Igua- 
nidse,   Yaranids,   Teids,  Lacertidae, 
Chalcidse,  Scincidae.   * 
Order  6.  Crocodilia, 
Fam.:  Procselia,  Opisthocselia,  Amphi- 
cselia. 
Order  6.  Dinosauria, 

Fam. :  Herbivora,  Camivora. 
Order  7.  Thecodontia, 
Order  8.  Pterosauria. 
Order  9.  Anomodontia. 
Fam. :  Dicynodontia,  Ciyptodontia»  Cy- 
nodontia. 
Order  10.  8auropteri/gia. 

Fam. :  Plesiosauria,  Simosauria. 
Order  11.  IchihyvpUrygia. 
Order  12.  Labyrinthodontia, 
Order  13.  Ganocephala. 

B.  Subclass  Fishes. 
Order  14.  Flagiostom, 
Fam. :    Hvpodontidse,    Cestradontida?, 
NotidamOBB,     Spinacidse,     Scylliidse, 
88 


ILEMODORACEiE 

Kictitantes,  Lamnids,  Alopcddae, 
Scymniidffi,  Squatinse,  Zygsenidic^ 
Pristidse^  Ehinobatidse,  Torpedinidae, 
Baiidse^  Tiygonidie,  MyUobatids, 
CephalopteridflB. 
Order  15.  Holocephali, 

Fam. :  Chinueroida,  Edapbodontidss. 
Order  16.  Protoj^teri. 
Fam. :  Sirenoidei. 
Order  17.  Placoganoidei. 
Order  18.  Gancidei 
Fam. :   Salamandroidei,  Fycnodontidae, 
Lepidoidei,   Sturionidse,   Acanthodei, 
Dipteridae,  Cephalospidse. 
Order  19.  LophobranehiL 

Fam. :  Hippocampidae,  Syngnathidae. 
Order  20.  Plectopnathi, 
Fam.:  Balistine,  Ostradones,  Qtjnmo- 
dontes. 
Order  21.  Acanthopteri, 
Fam.:  Percidie, SclerogenidiB, Scisenidse, 
Labyrinthobranchii,  Mugilidae,  Nota- 
canthidse,  Scomberidse,  Squamipennes, 
Tsnioidei,    Thentyid?p,    Fistnlaridup, 
Gobiidse^  Blenniidte,  Lophiidse. 
Order  22.  AnacantMni, 
Fam. :  ^Apodes)  Ophidiidae^  (Thoradci) 
Ghidiose,  Pleuionectids. 
Order  23.  Pharyngognathi, 
Fam. :     (Malacopteiygii)     Soomberes- 
ozidiB,  (Acanthopteiygii)  Chroniidae, 
Cyclolabridae,  Ctenolabridse. 
Order  24.  Malacopteri. 
Fam. :  (Apodes)  Sjmbranchidie^  Murse- 
nidae,     Gymnotidae,     (Abdominales) 
Heteropygii,    Clupeidae,    Salmonidsp, 
Bcopelidse,  Chaiacmi,  Galaxidse,  EtK)- 
cidse,  Mormygridae,   Cyprinodontidae, 
Cyprinldae,  SiluridsB. 
Order  26.  Dermopteri, 
Fam.:  Amphioxidse. 
Order  26.  Cyclostami, 
Fam. :  Myxinids,  Petromyzontidse. 
Bflematolonr  (Gr.  aT/io,  and  \6yos),    Th« 
doctrine  of  the  blood. 

BaBmatostne  (Gr.  oTua).  The  red  colouring 
matter  of  the  blood. 

BflBioatoxjIlBe.  The  colouring  principle 
of  the  wood  of  the  HttnuUoxylon  campechianum 
or  logwood. 

Baematoxylon  (Gr.  clftxi,  and  l^\w,  fDood\ 
The  Logwood-tree,  H.  campechianum^  is  one  of 
the  most  useful  and  important  of  dye  woods. 
It  forms  a  tree  of  about  forty  feet  high,  the 
smaller  branches  covered  with  white  bark  and 
often  spiny,  the  leaves  pinnate  with  few  small 
leaflets,  and  the  flowers  yellow  in  axillary  ra- 
cemes. It  belongs  to  a  peculiar  group  of  Le^ 
guminous  plants  called  CasaJpinka,  and  is  a 
native  of  the  bay  of  Campeacby  in  Yucatan. 
The  wood  is  of  a  deep  dull  brownish  red,  and  is 
imported  in  logs  of  about  three  feet  long. 

BaBmatarla  (Gr.  al/ua,  and  olfov,  urine)^ 
A  discharge  of  bloody  urine. 

Beemodoraoeee  (Hsmodomm,  one  of  the 
genera).  A  natural  order  of  Endogens  of  the 
Narcissal  alliance,  principaUy  inhabiting  New 
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HottuLd.  They  differ  firom  AmarylUdaeea  in 
their  ibwers  and  equitant  leaves ;  from  Iridacea 
ia  theii  ^amens,  and  in  their  anthers  bursting 
invuds.  They  are  cnrions,  but  not  useful  or 
bttQtifiil  plants ;  except  in  the  case  of  AnigoX' 
aitlitts,  a  genus  containing  some  striking  herba- 
ceous 8pede& 

Bsraioptjais  (6hr.  atfta^  bloody  and  «t^, 
/«piO-  The  coughing  up  of  blood,  sometimes 
ixodnoed  by  fulness  of  the  blood-vessels  of  the 
loog^  or  by  the  rupture  of  blood-vessels  as  a 
coBseqoence  of  ulceration.  It  is  dislinguished 
from  blood  coming  fiom  the  stomach  by  its 
usual  florid  colour :  the  latter  is  generally  black- 
ened by  the  acid,  and  often  mixed  with  the 
rantents  of  the  stomach.  The  age  at  which 
this  disease  opmmonly  shows  itself  is  from  fif- 
teen to  five-aiid-twenty,  and  it  is  sometimes 
bnnight  on  by  violent  exercise  or  a  fit  of 
coughing.  It  is  not  very  uncommon  as  a 
Bjmptom  of  suppression  of  some  natural  eva- 
coation;  and  when  unattended  by  symptoms 
of  oonsnmption  and  constitutional  cough,  and 
oeeomng  in  persons  otherwise  strong  and 
healthy,  it  is  often  not  dangerous.  Bleeding, 
aperients,  adds,  diaphoretics,  nauseanta,  and 
oeeasionaUy  the  exhibition  of  small  doses  of 
eugar  of  lead  and  of  styptic  astringents,  are 
the  remedies  usually  resorted  to. 

BflBmorrliare  (<^r.  oifto^^^  from  oT/ta, 
and  M7y>¥u,  /  breaJc),  A  bleeding  or  flow  of 
blood.  This  mav  arise  from  two  causes :  either 
a  fall  state  of  the  vessels,  or  plethora,  when  it 
has  been  called  active  lumwrrkage ;  or  from  a 
debilitated  state  of  the  vessels,  or  of  the  system 
generally,  when  it  is  called  passive  haemorrhage. 
When  hemorrhage  occurs  from  either  of  these 
causes^  it  usually  requires  methods  of  treat- 
ment adapted  to  the  particuhir  case.  Where 
hianaiThage  is  the  consequence  of  wounds,  the 
bleeding  vessels  must  be  secured  by  ligature ; 
Of  where  this  cannot  be  done,  styptics  are 
applied.  | 

Baemorrliolds  (Gr.  alfiof^l9€s,  from  oT^ut, ' 
and  ^,  Ifiow),    Tumours  of  the  veins  of  the  \ 
rectum,   constituting   the   disease    commonly 
called  ;«Zfa. 

BeerMiareh  or  Sereaiarob  (Gr.  atpttri- 
«^m).  In  Ecclesiastical  History,  the  founder 
of  an  heretical  sect     [HurbsyJ 

Baaretleo  Comboreiido  (Lat.).  The  title 
Ew*n  to  the  writ  which  ordered  the  execution, 
by  burning,  of  persons  delivered  over  by  the 
^ritual  to  the  secular  court  for  heresy. 

BiiCllili.  A  vernacular  name  for  a  species 
of  eyclostomous  fish,  caUed  Myxine  glutinosaf 
»ad  Gastrobranchus  eacus,  by  ichthyologista. 

Baglofrapba  (Gr.).  The  Holy  Scriptures. 
The  term  is  also  applied  to  histories  or  legends 
Kspecting  the  lives  and  actions  of  the  saints. 

Baldlag-erlte.  A  double  sulphide  of  anti- 
OM>Dy  and  iron,  named  after  Haidinger. 

IbUl  (Ger.  bagel).  Hail  occurs  chiefly  in 
^og  and  summer,  not  unfrequently  accom- 
puued  with  thunder.  It  is  formed  of  rain  con- 
gnled  by  edd  in  the  upper  regions  of  the  atmo- 
fphers.  On  an  attentive  examination  of  their 
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interior  structure,  hailstones  are  usually  found 
to  contain  an  opaque  nucleus  of  a  spongy  or 
porous  texture,  resembling  hardened  snow,  sur- 
rounded by  a  layer  of  ice  of  greater  or  less  trans- 
paren(^.  Sometimes  several  transparent  layers 
are  distinguishable,  and  sometimes  the  lasers  are 
alternately  transparent  and  opaque.  Hailstones 
have  also  been  observed  having  a  radiating 
structure.  Their  form  varies  ^atly ;  in  gene- 
ral it  is  roundish,  but  sometimes  pyramidal, 
angular,  or  even  thin  and  flat,  with  irregular 
surfaces.  The  usual  size  of  hailstones  is  about 
an  eighth  to  a  quarter  of  an  inch  in  diameter ; 
but  they  are  frequently  of  much  greater  mag* 
nitude,  and  instances  are  on  record  in  which 
the  dimensions  would  appe^ir  incredible,  if  they 
were  not  attested  by  observers  of  known  chi^ 
racter.  Halley  relates  that  on  April  9,  1697, 
there  fell  in  Flintshire  hailstones  which  weighed 
6  ounces.  On  May  4,  1697,  Kobert  Tavlor,  in 
Hertfordshire,  observed  hailstones  which  mea- 
sured 14  inches  in  circumference;  that  is,  about 
4  inches  in  diameter.  Parent,  on  May  1 5,  1703, 
found  them  at  Hiers  as  large  as  his  fist.  On 
July  11,  1763,  at  Toul,  some  were  collected  by 
Montignot  measuring  3  inches  in  diameter. 
Yolta  affirms  that  on  the  night  of  August  19, 
1787,  in  a  hailstorm  which  ravaged  uie  city 
of  Como  and  its  environs,  some  of  the  stones 
were  found  to  weigh  9  ounces.  In  the  terrible 
haUstorm  which  traversed  the  whole  of  France 
and  the  Netherlands  on  July  13,  1788,  M. 
Tessier  relates  that  hailstones  were  picked  up 
which  weighed  8  ounces.  And  Dr.  Noggerath 
informs  us  that  on  May  7,  1822,  hailstones  fell 
at  Bonn,  weighing  from  12  to  13  ounces.  From 
such  accounts  we  may  form  some  idea  of  the 
destruction  occasioned  by  a  severe  hailstorm  in 
a  cultivated  country. 

Of  the  different  circumstances  accompanying 
a  fall  of  hail,  the  following  are  the  most  re- 
markable :  Hail  usually  precedes  storms  of 
rain,  sometimes  accompanies  them ;  but  never, 
or  very  rarely,  follows  them,  especially  if  the 
rain  is  of  any  duration.  The  time  of  its  con- 
tinuance is  always  very  short,  generally  only  a 
few  minutes,  and  very  seldom  so  long  as  a 
quarter  of  an  hour.  The  quantity  of  ice  which 
faUs  from  the  duuds  in  so  short  a  time  is  pro- 
digious, the  ground  being  sometimes  covered 
with  it  to  the  depth  of  several  inches.  The 
clouds  from  which  hail  is  precipitated  appear 
to  be  of  very  considerable  extent  and  depth, 
as  they  produce  a  great  obscurity.  It  has  been 
remarked  that  thev  have  a  peculiar  grey  or 
reddish  colour,  and  that  their  lower  surfaces 
present  enormous  protuberances,  while  their 
edges  exhibit  deep  and  numerous  indentations. 
Hail  is  always  accompanied  with  electric  phe- 
nomena. 

Various  hypotheses  have  been  proposed  to 
explain  the  pnysical  cause  of  hail,  and  the  phe- 
nomena by  which  it  is  accompanied ;  but  not- 
withstanding all  that  has  been  written  on  the 
subject,  the  theory  of  hail  is  still  involved  in 
great  obscurity. 

Hair  (Ger.  haar).     The  characteristic  co- 
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yeringof  the  Mammiferous  class  of  animals. 
It  consists  of  slender  more  or  less  elongated 
homy  filaments,  secreted  by  a  matariz,  consisting 
of  a  conical  gland  or  bulb,  and  a  capsnle,  which 
is  situated  in  the  mesh-work  of  the  ooiinm  or 
true  skin.  The  hairs  jmbs  out  through  canals 
in  the  corium,  which  are  lined  by  a  thin  layer 
of  cuticle  adherent  to  the  base  of  the  hair :  tbe 
straightness  or  curl  of  the  hair  depends  on  the 
form  of  the  canal  through  which  it  passes. 
Spines,  bristles,  fur,  and  wool  are  all  modifica- 
tions of  hair,  having  the  same  chemical  compo- 
sition, mode  of  formation,  and  general  structure. 

In  the  spines  of  the  porcupine  the  bulb  se- 
cretes a  fluted  pith,  and  the  capsule  inyests  it 
with  a  homy  sheath,  the  transparency  of  which 
allows  the  ridges  of  the  central  part  to  be  seen. 
In  the  spines  of  the  hedgehog;  the  spine-like 
whiskers  of  the  walrus,  and  the  bristles  of  the 
hog,  the  twofold  structure  of  the  hair  is  veiy 
conspicuous ;  but  in  the  finer  kind  of  hair,  as 
of  the  human  head  and  beard,  the  central  pith 
can  only  be  demonstrated  in  fine  transverse 
sections  viewed  with  a  microscope.  Some  kinds 
of  hair,  as  of  the  human  head,  and  that  of  the 
mane  and  tail  of  the  horse,  are  perennial,  and 
grow  continuously  by  a  persistent  activity  of 
the  formative  capsule  and  pulp ;  other  kinds,  as 
the  ordinary  hair  of  the  horse,  cow,  and  deer, 
are  annual,  and  the  coat  is  shed  at  particular  sea- 
sons. In  the  deer  the  horns  are  shod  contem- 
poraneously with  the  deciduous  hair. 

Many  quadrupeds,  especially  those  of  cold 
climates,  have  two  kinds  of  hair :  a  long  and 
coarse  kind,  forming  their  visible  external  co- 
vering ;  and  a  shorter,  finer,  and  more  abundant 
kind,  which  lies  close  to  the  skin,  and  is  called 
fur.  It  is  one  of  tho  processes  in  the  arts  to 
remove  the  coarso  hair,  and  leave  the  fur  at- 
tached to  the  dried  skin,  as  in  the  preparation 
of  seal-skin,  &c.  The  peculiar  characteristic  of 
wool,  and  that  on  which  its  valuable  qualities 
chiefly  depend,  is  the  serrated  character  of  its 
surface,  arising  from  its  structure,  which  con- 
sists of  a  series  or  succession  of  inverted  cones, 
the  base  of  each  being  directed  from  the  root  of 
the  woolly  fibre,  and  receiving  the  apex  of  the 
succeeding  cone.  It  results  from  this  stmcturo 
that  the  pressure  to  which  the  workman  sub- 
jects tho  wool  in  moving  it  backwards  and  for- 
wards, brings  the  fibres  together  and  multiplies 
their  points  of  contact  Tho  agitation  gives  to 
each  hair  a  progressive  motion  towards  the 
root^  and  the  serrations  of  one  hair  fix  them- 
selves on  those  of  another  hair  which  happens 
to  have  its  root  turned  in  the  opposite  direction, 
and  tho  mass  at  length  assumes  that  compact 
form  which  is  termed  f died  wooL  The  micro- 
scope has  likewise  demonstrated  various  other 
remarkable  modifications  in  the  form  of  the  hair 
in  different  qitadrupeds.  In  the  mole,  for  in- 
stance, each  hair  is  alternately  constricted  and 
expanded  from  its  root  to  its  apex,  whereby  it 
readily  assumes  any  position,  and  lies  flat  and 
smooth,  either  towards  the  head  when  the  little 
burrowor  is  retrograding  in  his  subterraneous 
giUleries  or  in  the  contrary  diiv*ction  when 
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moving  forwards.  The  oiganisatioD  of  the  hair 
is  such  as  to  allow  of  its  undergoing  certain 
changes  when  once  formed,  acco^ng  to  the 
state  of  health  and  general  condition  of  the 
rest  of  the  frame.  Some  of  the  lower  animals, 
as  the  Alpine  hare,  are  subject  to  periodical 
change  of  colour  of  their  fur,  by  which  it  is 
made  to  harmonise  with  the  prevailing  hue  of 
the  ground  which  they  habitmdlv  traverse. 

The  chemical  properties  of  hair  were  first 
pointed  out  by  Mr.  Hatchett,  in  his  pi4>er  in 
the  Fhil.  Trans,  for  1800.  It  chiefly  consists 
of  an  indurated  albumen,  and  when  boiled  with 
water  it  yields  a  portion  of  gelatine.  Sofl 
flexible  luur,  which  easily  loses  its  curl,  is  that 
which  is  most  gelatinous.  Vanquelin  disoovered 
two  kinds  of  ou  in  hair:  the  one  colourless,  and 
in  all  hair ;  the  other  coloured,  and  imparting 
the  peculiar  tint  to  hair.  Black  hair  alao  con- 
tains iron  and  sulphur. 

Hair,  Colour  of. — ^The  prevalent  popular 
belief  that  the  hair  of  persons  under  strong 
emotions  of  grief  or  terror  undergoes  a  change 
of  colour,  does  not  appear  to  rest  on  any  sure 
foundation.  Haller,  in  his  Ekmenta  Physio- 
loauSf  refers  to  eight  authorities  for  examples 
of  such  changes,  admitting  that  under  the 
influence  of  impaired  health  such  a  change  muy 
take  place  slowly.  The  case  of  Marie  Antoinette 
comes  under  the  condition  admitted  by  Hallor. 
Had  it  been  possible  for  mental  emotion,  whet  her 
of  terror  or  of  grief,  to  render  hair  suddenly 
grey,  surely  in  the  queen's  case  the  change  should 
have  been  witnessed  at  an  earlier  period  than 
that  of  the  arrest  of  tbe  royal  family  in  their 
attempt  to  leave  France.  No  authentically 
recorded  instance  of  such  change  has  been  as- 
certained  to  take  place  amongst  men  prema- 
turely worn  out  in  various  climates,  or  amongst 
soldiers  engaged  in  an  active  campaign  amidst 
all  the  dangers  and  horrors  of  war.  The  Trans- 
actions of  the  Royal  Society,  extending  over  200 
years,  do  not  contain  an  instance  of  such  change 
in  the  colour  of  thB  hair ;  a  circumstance  op- 
posed to  the  conclusion  that  it  ever  took  place, 
for  had  it  ever  been  undoubtedly  witnessed,  it 
is  not  likely  it  would  have  remained  unde- 
scribed.  (Dr.  J.  Davy,  British  Association, 
1861.) 

Balr  Penolls.  A  term  applied  by  artists 
to  the  small  brushes  used  in  painting,  and 
often  termed  cameCs  hair  pencils;  they  are 
composed  of  flue  hairs,  especially  of  the  martin, 
badger,  minever,  polecat>  &c.,  and  are  mounted, 
when  small,  in  quills;  but  when  larger,  in 
tinned  iron  tubes. 

Hair  Bait,  Efflorescent  sulphate  of  mag- 
nesia. 

Balr  Trlffffer.    [Tbiooeb.] 

Hair's  Breadtlu  The  forty-eighth  part  of 
an  inch  is  sometimes  so  called. 

Bairs*  In  Botany,  minute  transparentfiliform 

Erocesses,  composed  of  cellular  tissue  more  or 
»s  elongated  and  arranged  in  a  single  row. 
They  spring  from  the  surface  of  plants,  appear 
always  to  have  a  circulating  system,  and  pro- 
bably act  both  as  absorbents  of  moisture  and 
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wotodcw  of  the  snzfiwe  in  which  thej  grow. 
jUdj  torts  an  distinguished,  the  principal  of 
vUeh  are  the  eeeieting  or  glandular  haire,  which 
areeon^ioeedof  cellnleB  that  are  viaiblj  distended 
cither  at  the  apex  or  base  into  receptacles  of 
Avid ;  and  the  lymphatic,  which  consist  of  tissue 
tipcnag  gradnallj  from  the  base  to  the  apex. 

■MrbaU.  The  Campanula  rotundifolia^  a 
viLd  flower  eommon  in  chalky  pastures  and 
wuto.  The  name  is  sometimes  written  Hare- 
bdL    It  is  the  Blue-bell  of  Scotland. 

MallerA  or  Balbeit  (Mr.  Wedgwood  con- 
■eds  this  word  with  the  Swiss  halm,  a  handle, 
and  Gtf.  barte,  a  broad  axe).  An  ofiensiye 
veapQD,  eimsisting  of  a  long  pole  or  shafts  with 
a  steel  head  somewhat  in  the  form  of  an  axe, 
vTth  a  spike  or  hook  at  the  back.  It  was  much 
uwd  in  the  English  anny  in  the  sixteenth  cen- 
tny,  and  gaTe  its  name  to  troops  called  halber' 
d4ei%  to  whom  was  confided  the  defence  of  the 
eoloart,vith  other  special  duties.  Itisnowrarely 
to  be  met  with  except  in  some  boroughs  in  Scot- 
land, where  it  is  used  by  the  civic  officers  who 
stteiid  the  magistrates  on  public  occasions. 

Bal^joiu    [Alcbdo.] 

Xalejroii  Says.  A  name  giyen  by  the 
aadcots  to  the  seren  days  that  precede  and 
f >Uow  the  winter  solstice,  from  the  circumstance 
of  the  halcyon  or  alcedo  selecting  that  period 
£ur  incubation.  While  this  process  was  going 
oe,  the  weather  was  generally  remarkable  for 
its  eafaanna;  and  hence  the  expression  has 
|«8«d  into  a  proverb,  signifying  days  of  peace 
•ad  traoquiUity. 

■al^yonldflB  (Qt.  it\K»^¥,  a  kin<ffisher). 
The  £uniiy  of  Fiasirostral  birds,  having  the 
kiojzflsheras  the  type. 

■atf^aooik  In  Fortification.  [DsMiLimB; 
Kavxldi.] 

Malfryajr.  In  the  Army,  is  granted  as  a 
RiBiaieration  for  past  military  services,  either 
t<>  an  officer  who  retires  altogether  from  active 
dttty  after  twenty-five  years*  service,  or  to  one 
who  is  compelled  by  some  exceptional  causes, 
as  ill-health,  reduction  of  his  regiment,  &c.,  to 
(^cit  aetire  service  for  a  time.  In  the  latter 
ca.4«  the  receipt  of  half-pay  involves  an  obliga- 
t '  1  to  return  to  duty  when  called  upon,  unless 
{^.>  Really  disqualified.  The  rates  of  half-pay 
ii.v  someirhat  in  excess  of  half  the  rates  of  fuU 
;.iT.  The  laws  concerning  half-pay,  its  liabili- 
*:^  and  its  rights,  aro  extremely  complicated, 
'.lA  vin  be  found  at  length  in  the  War  Office 
B^'Zalatioiis. 

In  the  Royal  Kavy,  half-pay  has  moro  the 
"I'lfp  of  a  retaining  fee.    Active  employment 
>  ^ueptional  (during  peace)  in  the  higher 
r»  .ks  and  in  the  lower  ranks  it  is  frequently 
I  *  to  be  had.  When  this  is  the  case,  the  officer 
I',  plaeed  on  half-pay,  often  for  years  together. 
WiHii  an  officer  is  too  old  for  service  he  retires 
ti  half-pay,  generally  obtaining  a  step  of  hono- 
ur promotion. 
Tb*  cfaaige  in  1866  is :  — 
For  Army  half-pay    .        .£342,486 
For  SaTy  half-pay     .        .    698,196 
Total    £1,040,681' 
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(Or.  i\Sf  the  sea,  and  oSs,  tks 
ear).  A  fiunily  of  Gasteropodous  MoUusca, 
having  as  its  type  the  genus  Maliotis,  or  the 
sea-ear. 

Ballapongta  (Gr.  &^s,  the  sea,  and  <nr6yyos, 
a  sponge).  The  generic  type  of  a  group  of 
sponges  distiiiguished  by  the  presence  of  n&- 
cmts  spiculse. 

HaHttaeriain  (Or.  i\5,  sea,  and  Bnpiov, 
beast).  A  genus  of  Sirenia,  allied  to  the 
Manatee;  its  teeth  wero  erroneously  referred 
by  Guvier  to  the  genus  Hippopotamus,  It  is 
found  in  the  Miocene  deposits. 

Balitna  (Lat  vapour).  In  Physiology,  this 
term  is  applied  to  the  vapour  which  rises  from 
newly-drawn  blood,  and  which  has  a  pecidiar 
odour. 

Bail    [Collbgb.] 

Balleli^Jali  (Heb.  praise  ye  the  Lord).  A 
well-known  doxology,  derivc»d  from  the  Old 
Testament.  It  was  used,  among  the  early 
OhiistiaDS,  at  Easter,  and  during  the  interval 
thence  to  Whitsuntide. 

BalllardSt  BanlywrdSy  or  BaljMrd*. 
Bopes  by  -^lich  signals  are  hoisted. 

Balllte.  The  subsulphate  of  alumina  found 
at  Halle. 

Ballownuuk  The  time  from  Norember  1 
to  Februaiy  2,  or  Candlemas,  was  so  called. 

[AlX-HAIXOWS.] 

Balloylite.  A  mineral  named  after  M. 
d'Halloy.    It  is  a  hydrated  silicate  of  alumina. 

Balo  (Lat.  halos,  Gr.  ikvs).  In  Meteoro- 
logy, a  luminous  circle  or  ring,  usually  coloured, 
surrounding  the  sun  or  moon  xmder  certain  con- 
ditions of  the  atmosphere.  Of  such  rings  thero 
aro  two  kinds,  each  apparently  depending  on 
essentially  difierent  physical  causes.  The  first 
aro  of  small  dimensions,  their  diameters  being 
between  5^  and  12° ;  generally  throe  or  more 
concentric  rings  appear  together,  diffiirontly 
coloured,  and  presenting  appearances  similar  to 
the  optical  phenomena  of  the  rings  of  thin  plates. 
These  are  usually  called  corona  j  and  they  ap- 
pear either  when  a  small  quantity  of  aqueous 
vapour  is  difiused  through  the  atmosphere,  or 
when  light  fleecy  clouds  pass  over  the  sun  or 
moon.  The  second  kind  consists  usually  of  a 
single  luminous  ring,  but  of  much  larger  di- 
mensions, the  diameter  being  about  45*^.  It  is 
to  appearances  of  this  second  kind  that  the  term 
halo  IS  usually  appropriated. 

The  apparent  diameters  of  halos  of  the  second 
kind  have  frequently  l^n  measured,  and  aro 
always  fotmd  to  subtend  at  the  eye  of  the  observer 
an  angle  of  between  44°  and  46°.  The  lunar 
halo  is  simply  a  white  luminous  circle,  without 
colour,  excepting  a  pale  rod,  which  sometimes 
fringes  the  interior  edge  of  the  circle.  But  the 
colours  of  the  halos  about  the  sun,  though  not 
so  bright  as  those  of  the  rainbow,  aro  marked 
with  sufficient  distinctness.  The  rod  occu- 
pies the  interior  part  of  the  luminous  cirole; 
the  indigo  and  violet  the  outer  part»  shading 
away  by  insensible  degrees  till  they  aro  blended 
with  the  general  colour  of  the  sl^.  In  some  ' 
circumstances  a  second  halo  is  obsmod  concen- 
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trie  mth.  the  former,  but  of  mnch  lar^r  extent, 
its  apparent  diameter  being  about  90°.  The 
colours  of  this  secondary  halo  are  faint  and 
pale,  and  its  luminousness  mnch  inferior  to 
that  of  the  inner  halo.  The  halos  are  yevj 
frequently  attended  *bj  a  horizontal  white 
circle,  with  brighter  spots,  or  parhelia,  near 
their  intersections  with  the  circle,  and  with 
portions  of  inverted  arches  of  various  curva- 
tures.    [Pabhklia..] 

Various  causes  have  been  assigned  for  the 
origin  of  halos ;  but  the  most  probable  is  that  of 
Mariotte,  who  supposes  the  phenomenon  to  arise 
from  the  refraction  of  light  in  passing  through 
small  transparent  and  prismatic  crystals  of  ice 
floating  in  the  higher  regions  of  the  atmosphere^ 
Water  assumes,  in  congealing,  a  great  variety 
of  crystalline  forms,  among  which  are  most  fre- 
quently found  crystalB  whose  faces  are  inclined 
to  each  other  in  an  angle  of  60° ;  thus  forming 
prisms  of  ice  of  which  the  refracting  angle  is 
60°.  These  prisms  are  turned  in  all  possible 
directions,  and  consequently  the  sun's  rays  fall 
on  their  fuses  at  all  different  inclinations.  But 
in  certain  positions  of  the  prism  with  respect 
to  the  incident  light,  the  rays  which  traverse 
it  suffer  a  minimum  deviation ;  this  happens 
when  the  refracted  ray  makes  an  isosceles 
triangle  with  the  two  sides  of  the  prism.  The 
path  of  the  ray  in  the  interior  of  the  crystal  in 
this  case  makes  an  angle  of  60°  with  the  fiice 
of  the  crystal,  or  an  angle  of  30°  with  the  per- 
pendicular to  that  faca  This  last  angle  is  the 
angle  of  refraction ;  and  it  is  known  by  experi- 
ment that  in  the  case  of  ice,  the  angle  of  refrac- 
tion being 30°,  the  angleof  incidence  is  41°;  hence 
the  ray  falls  on  the  crystal  at  an  angle  of  90° 
—41° =49°;  consequently  the  deviation  of  the 
ray  from  its  original  direction  is  60° — 49°  =  11°. 
On  escaping  from  the  crystal,  the  ray  suffers  a 
second  flexure  of  the  same  amount;  and  the 
total  deviation  from  its  flrst  direction  is  now 
2  X  11°  =  22°  which  is  the  semidiaraeter  of  the 
halo.  It  follows,  therefore  that  the  parallel 
^  rays  S  A,  SB,  from  the 

* A..,^^^^  sun  fiilling  on  such  prisms, 

■- ^^^]^»  at  A  and  B  at  angles  of  in- 

f ^""'^'^^       cidence  equal  to  41°,  will 

be  refracted  into  the  direc- 
tions A  E  and  B  E,  which  make  angles  A  £  S 
and  BE S  equal  to  22°;  and  an  eye  situated 
at  the  intersection  E  will  see  a  luminous  circle 
of  which  the  apparent  diameter,  or  angle  A  £  B, 
is  about  44°.  "With  respect  to  the  secondary  or 
external  halo,  whose  diameter  is  about  90°,  it 
may  be  attributed,  says  Dr.  Young  {Lectures^ 
voL  i.  p.  348),  either  to  two  successive  refrac- 
tions through  different  prisms,  or  with  greater 
probability,  as  Mr.  Cavendish  suggested,  to  the 
refraction  of  the  rectangular  terminations  of  the 
prisms. 

This  theory  explains  the  order  in  which  the 
colours  are  disposed.  The  ratio  of  the  refrac- 
tion of  the  violet  ray  being  greater  than 
that  of  the  red  ray,  the  former  ^ill  suffer  a 
greater  deviation,  and  consequently  the  violet 
band  of  the  halo  will  have  a  greater  dia- 
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meter  than  the  red.  Supposing  this  theory  to 
be  correct,  the  condition  necessary  for  the  ap- 
pearance of  halos  is  the  existence  of  particles 
of  ice  in  the  upper  regions  of  the  atmosphere. 
The  appearance  of  a  halo,  therefore,  furnishes 
information  respecting  the  temperature  of  the 
air  at  great  altitudes  above  the  earth. 

The  parhelic,  horizontal,  and  vertical  circles 
which  are  white  are  due  evidently  to  reflexion. 
They  are  never  observed  unless  a  cirrus  or  cirro- 
stratus  cloud  is  between  the  spectator  and  the 
luminary  which  gives  rise  to  them. 

The  formation  of  corona,  or  the  small  halos 
so  frequently  seen  round  the  sun  and  moon  in 
fine  weather,  is  ascribed  by  Fraunhofer  and  Sir 
John  Leslie,  not  to  the  refraction  but  to  the 
diffraction  of  light  in  passing  by  the  small  watery 
globules  suspended  in  the  atmosphere.  If  a 
piece  of  tinfoil  punctured  with  the  point  of  a 
needle  be  held  close  to  the  eye,  the  sun  will  ap- 
pear through  it  surrounded  with  a  halo  very 
near  his  disc,  but  spreading  more  in  proportion 
as  the  hole  is  contracted.  Supposing  that  an 
aqueous  globule  of  equal  dimensions  would  pro- 
duce an  equal  diffraction,  the  magnitude  of  the 
globules  might  thus  be  inferred  from  the  dia- 
meter of  the  halo.  When  the  halo  approaches 
nearest  to  the  luminous  body,  the  largest  glo- 
bules are  floating,  and  therefore  the  atmosphere 
is  surcharged  with  humidity ;  whence  the  just- 
ness of  tlie  remark  that  a  dense  halo  dose  to 
the  moon  portends  rain.  For  a  full  exposition 
of  the  theory  of  halos  and  other  similar  meteors, 
the  reader  is  referred  to  a  Memoir  by  Fraunhofer 
in  Schumacher's  Astronomische  AbhantUunaen^ 
3tes  heft;  or  to  the  article  *Hof,'  in  Gehlers 
Physicalisches  Worterbuch.  See  also  Newton's 
Optics;  Smith's  Optics;  Pouillet>  &imetu  de 
rhysimte;  Cabimt  Cyclopadia,  art  *  Optics;* 
Encyclopedia  Britannica,  arL  '  Meteorology.' 

Balogwns  (Gr.  Haj ,  salt).  Substances  which 
by  combination  with  metals  produce  saline 
compounds ;  such  as  chlorine,  iodine,  bromine, 
fluorine,  which  are  simple  halogens ;  and  cya- 
nogen, which  is  a  compound  halogen. 

Baloracaoeee  (Haloragis,  one  of  the  ge- 
nera). An  order  of  water  plants  belonging 
to  the  Myrtal  alliance,  of  little  use  generally, 
though  Tirapa  natans  arid  other  species  furnish 
fruits  with  edible  kernels,  and  are  sometimes 
called  watiT'chtstnuis. 

Bftltioa  (Gr.  oATix^f,  good  at  leaping).  A 
genus  embracing  numerous  species  of  small 
and  often  minute  Coleopterous  insects,  of  the 
family  Galerudda,  and  section  Tttramera. 
These  insects  have  the  femoral  joints  of  the 
hind  legs  thick  and  strong,  and  are  conse- 
quently good  leapers.  The  native  species  are 
smaller  than  the  foreign  ones,  but  are  more 
noxious  than  might  be  expected  from  their 
diminutive  size.  The  notorious  turnip-fly,  or 
rather  turnip-flea  (Chrysomda  ncmorum  of 
Linnaeus),  is  a  species  of  the  present  genus. 

Bamadryads  (Gr.  kfui^pvij^i).  Nymphs 
supposed  by  the  Greek  and  Boman  poets  to 
live  and  dio  wiih  the  trees  to  which  they  were 
attached. 
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»  (HamameliSi  one  of  the 
gmm).  A  email  cider  of  epigynons  Exogens, 
of  the  TJmbellal  aUiance,  oonsistiiig  of  small 
tnca  or  shrabe  found  in  variona  parts  of  the 
world,  and  allied  on  the  one  hand  to  Bruniacea, 
tod  OB  the  other  to  ComaeetR, 

MuDttas  (LaL  hamns^  a  kook),  A  gonns  of 
extinet  Cephalopoda,  which  *^inhabited  cham-  I 
bend  aheU%  losing  their  spiral  form  soon  after  i 
tkfircommenoement  and  then  oontinned  for  a 
eoDsdoabla  extent  with  a  single  bend  npon 
tbfDielTes  like  a  hook.  The  Hamiies  are 
fouid  is  the  greensand  formation  in  England. 

Bamlet(dim.  of  A-Sax.  ham,  hoTne  or  house). 
A  nnll  Tillage.  In  Law,  a  hamlet  is  a  portion 
of  a  Tillage  or  parish ;  according  to  Stow,  the 
wBid  meant  originally  the  seat  of  a  freeholder. 

IfaminBr  Wt^ntni  In  Architectnre,  a  hori- 
BBtal  piece  of  timber  from,  or  near,  that  abore 
the  foot  of  a  rafter,  the  object  of  which  is  to 
eooBt^nct  the  tendency  of  the  rafter  to  an 
otttvard  thmst.  It  is  only  nsed  in  Gothic 
rooft,  and  is  of  valae  as  providing  a  coanter- 
belanee  to  the  weight  of  the  rafter. 

■ammerofaBBiMlLet.  That  part  of  the 
loek  wiiich  deeeenda  violently  npon  the  per- 
oMEion  cap  when  the  trigger  is  piuled. 

HwnwMKifc  (SpejL  hamaca).  ThA  sailor^s 
bed.  An  oblong  piece  of  hempen  cloth;  at 
caeh  end  are  &staned  several  small  lines, 
»<wciog  in  a  emmmet  or  iron  ring;  these  form 
tii«  dan.  The  whole,  having  a  mattress  and 
piknr,  dee.  placed  in  it»  is  hoisted  ap  into  its 
(4aee  by  small  ropes  called  lanyards,  and  sns* 
p^aded  from  books  in  the  beams  of  the  dedc 
oTcAfad,  about  nine  feet  asonder.  The  ham- 
amek  is  a  veiy  agreeable  bed,  especially  in  cold 
vfather;  but  some  little  practice  is  needed  at 
fi?^  to  get  in  and  ont  snoeessfhlly.  Daring  the 
<^T  the  hammocks,  lashed  np  tiffht  with  the 
Witt  11  HIS  and  bedding  rolled  within,  are  stowed 
»  the  Bettings  along  the  npper  edge  of  the 
lalwariL 

la  the  langnaee  of  some  tribes  in  the  West 
ladisB  iaknda,  the  word  hamac  denoted  nets  of 
^3fttoB  fxtend^d  from  two  posts,  and  nsed  as 
iiedi.  From  them  the  word  was  borrowed  by 
the  eompaaioos  of  Columbns,  who  transferred 
it  to  Bs  through  the  Spanish  word  hamaca, 

Wamstfir  (a  word  of  Ugrian  origin). 
Ib  Zoology,  the  Miu  Cricetus  of  Linnsens, 
a  rodent  qoadrnped,  somewhat  larger  than  a 
tat,  eonmon  in  all  the  sandy  regions  that 
mmd  from  the  North  of  Germany  to  Siberia ; 
oteBicly  noxkms  from  its  fertOity  and  great 
dfatrwtion  of  grain,  bat  an  object  of  interest 
«  aeoosnt  of  the  economic  instincts  which 
nedaee  to  its  preservation  and  support.  The 
^sBMer  excBvatee  a  complicated  burrow,  con- 
r^iag  of  different  apartment^  for  rearing  the 
ywB^  hibonating,  and  storing  up  winter 
^»d,  often  in  enormous  quantity.  To  effect 
^  besid,  nature  haa  provided  the  hamster 
*itb  a  aasns  cf  tran^wrt  in  two  large  cheek- 
f^'edbf^  whicii,  dnnng  its  incursion  among 
svunted  gionndsy  it  crams  full  of  grain,  beans, 
^feag,  and  emptira  on  its  return  to  its  hole 
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by  pressing  the  two  fore-paws  against  the 
cheeks.  The  hamster,  however,  is  not  wholly 
dependent  upon  its  winter  store  for  existence. 
During  the  inclement  months,  when  the  frt>8t 
becomes  severe,  animation  is  in  great  measure 
suspended :  respiration  ceases,  the  animal  heat 
falls,  and  a  kind  of  vegetative  life  is  maintained 
by  a  slow  circulation  of  dark  or  venous  blood 
through  both  sides  of  the  heart  When  the 
returning  warmth  of  spring  stimulates  the  or- 
ganic machinery  to  its  wonted  activity,  the 
awakened  hamster  finds  in  the  nourishment 
which  it  has  stored  up  the  means  of  supplying 
the  consequent  waste,  and  of  maintaining  its 
vital  enei^es.  They  are  thus  enabled  to  com- 
mence the  business  of  procreation  in  April,  and 
the  female  rears  a  litter  of  six  or  eight  twice  or 
thrice  every  year.  In  about  three  weeks  the 
young  are  able  to  provide  for  themselves,  and 
are  £iven  from  the  holes  of  the  parents.  The 
hamster  is  the  ^rpe  of  the  genus  Crieettts  of 
Cuvier,  characterised  by  the  short  tail  and  cheek- 
pouches.  The  teeth  nearly  resemble  those  of 
the  rat. 

Baaaper  Olllee.  A  common  law  office 
in  the  Court  of  Chancery,  in  which  writs  were 
anciently  kept  in  small  separate  wicker  baskets 
(hampers,  hanaperia),  abolished  by  6  &  6 
Vict.  c.  103,  and  duties  transferred.  Writs 
relating  to  the  subject  were  deposited  there; 
those  concerning  the  crown  in  the  Petty  or 
little  Bag,  whence  another  office  of  the  same 
court  is  denominated. 

Band  (a  word  common  to  all  Teutonic  dia- 
lects). A  measure  of  four  inches,  by  which  the 
height  of  a  horse  is  computed :  also  the  parts 
of  a  horse — as  forehandy  for  the  head,  neck, 
and  fore  quarters;  and  hindhand,  which  in- 
cludes the  rest^  It  also  designates  the  hand  of 
the  rider ;  the  spur-hand  being  the  right  hand, 
and  the  bridU-hand  the  lefL 

Bauad  Grenade.    [Gbbxasb.] 

Bandloom.    [Wbavino.] 

Bandsplke.  A  stout  ashen  pole,  seven 
feet  in  length,  used  as  a  lever  in  the  service 
of  ordnance.  It  is  round  at  the  handle,  and 
square  towards  the  other  end,  the  extremity  of 
which  is  bevelled.  When  the  handspike  is  used 
as  a  lever  of  the  first  kind,  the  bevelled  side 
should  be  down ;  when  used  as  a  lever  of  the 
second  kind,  the  bevelled  side  should  be  upper- 
most 

HANnspiKi!.  A  wooden  lever  employed  on 
board  a  ship  in  working  the  windlass  and  cap- 
stan, one  end  being  squared  to  fit  the  holes  in 
the  capstan  head  and  in  the  barrel  of  the 
windlass. 

Banlr.  In  Spinning,  the  name  given  to  two 
or  more  skeins  of  yam,  silk  or  cotton,  when 
tied  together.  When  single,  they  are  called 
skeins. 

Banks.  Kings  of  ash  or  iron,  by  which  fore- 
and-aft  sails  are  confined  to  the  stays  on  which 
they  are  severally  suspended  and  upon  which 
stays  the  hanks  slide  while  the  sail  is  in  process 
of  being  set  or  hauled  down. 

Banno*s  Feriplns.    [Pb&iflus.] 
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(Ger.  hansfi,  Gothic  haiun,  a  league).  In 
European  History,  a  celebrated  confederacy 
of  cities  on  the  coasts  of  the  Baltic,  and  in 
the  adjoining  countries.  The  first  league  was 
formed  in  1239,  between  Hamburg,  Minden, 
and  many  other  townsL  to  which  Liibeck  soon 
afterwards  acceded:  it  was  for  the  purpose  of 
mutual  defence  against  foreign  potentates, 
especially  the  Danish  king  Waldemar,  as  well 
as  the  neighbouring  nobles  of  Germany.  The 
league  rapidly  spread,  and  comprehended,  at 
one  period,  eighty-fire  citi«,  divided  into  four 
prorinces.  It  had  four  chief  foreign  depots : 
at  London,  Bruges,  Novgorod,  and  Bergen.  In 
the  fourteenth  and  fifteenth  centuries  the 
league  became  of  high  political  importance, 
and  made  war  and  peace  as  an  independent 
sovereign  power,  but  it  was  never  recognised  by 
the  German  empire.  Its  decay  was  gradual, 
as  the  increased  protection  given  to  eommeice 
by  the  princes  of  the  seveml  states  in  which 
these  cities  were  situated  rendenxi  the  alliance 
for  mutual  defence  unnecessary. 

BaqiMbatt     KarqiMlinfl^       Xaektoot. 
[Arquvbvse.] 

BArboar  (Ger.  herbergeX  A  piece  of 
navigable  water  communicating  with  the  sea 
or  with  a  navigable  river,  or  lake,  deep  enough 
to  receive  large  vessels,  and  protected  firom  the 
effects  of  storms  or  heavy  seas.  Harbours  must 
always  be  accompanied  by  a  roadstead,  in  which 
vessels  may  await  the  high  tides,  if  the  harbour 
should  be  exposed  to  their  action ;  and  in  all 
eases  it  is  preferable  that  there  should  be  an 
outer  harbour,  in  which  the  ships  frequenting 
the  particular  port  should  be  able  to  bring  up 
or  to  lose  the  way  they  retain  from  the  open  sea. 
Harbours  are  divided  into  harbours  of  refuge, 
tidal,  and  permanent  harbours.  In  harbours  of 
refuge  all  that  is  needed  is  to  secure  facility 
of  entrance  and  safe  berths  for  the  vesse]^ 
lying  in  them,  together  with  great  facilities  for 
putting  to  sea ;  but  as  the  vessels  fr^uenting 
harbours  of  this  class  are  usually  destined  for 
some  other  port,  there  will  be  no  necessity  for 
making  enclosed  docks  where  the  ships  might 
be  free  from  the  inconvenience  of  the  tides. 
In  tidal  harbours  such  enclosed  docks  are 
wanted ;  for  larpe  vessels  are  rarely  so  built  as 
to  allow  of  theur  being  beached,  or  unloaded 
upon  the  beach,  when  the  ships  are  left  by  the 
tide.  Permanent  harbours  may  dispense  with 
the  works  for  the  enclosure  of  the  shipping ;  but 
they  will  be  always  unfit  for  the  purpose  of  a 
commercial  port,  as  ships  unless  always  at  the 
same  level  cannot  be  economically  unloaded ; 
in  such  seas  as  the  Mediteiranean,  the  Caspian, 
and  the  great  lakes  of  America,  this  remark 
does  not  apply.  Practically,  permanent  harbours 
are  either  military  or  dviL  The  first  require 
large  areas  of  water  surface,  where  the  ships ; 
may  lie  in  ordinary,  as  at  Plymouth,  Ports-  { 
mouth,  Cherbourg,  Brest,  Toulon,  &c;  the 
latter  are  usually  smaller,  and  more  compact, 
as  Southampton,  Falmouth,  Liverpool,  Glasgow, 
London,  Havre,  Bordeaux,  &c 
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In  Natural  Philosophy, 
bodies  which  resist  pressure  or  percussion:  m 
opposition  to  soft  bodies,  the  parts  of  which 
readily  yield  to  pressure,  and  do  not  recover 
themselves ;  and  to  elastic  bodies,  the  parts  of 
which  also  yield  to  pressure  or  impact,  but  pre- 
sently recover  themselves  when  the  disturbing 
force  ceases  to  act. 

BardneMk  In  Mineralogy.  Minerals  may 
occasionally  be  distinguished  and  identified 
by  their  relative  degrees  of  hardness;  to 
specify  which,  various  scales  have  been  sug- 
gested, that  of  Mobs  being  perhaps  the  most 
simple.  According  to  it  the  relative  degrees  of 
hardness  are  expressed  in  numbers,  referring  to 
the  following  standard  substances,  which  are 
easily  obtained  in  a  state  of  purity,  or  ci^'stal- 
lised;  namely — 

1.  Talc  6.  Adularia  (Felspar). 

2.  Rock-salt.  7.  Rock-crystal 
8.  Calc-spiir.           8,  Topaz. 

4.  Fluor-spar.         9.  Corundum. 
6.  Apatite.  10.  Diamond. 

Any  mineral  which  neither  scratches  nor  i^ 
scratched  by  any  one  of  the  above  substances 
is  said  to  possess  the  hardness  expressed  by  the 
'  attached  number.  Thus  if  a  mineral  neither 
scratches  nor  is  scratched  by  calcareous  spar, 
its  hardness  is  represented  by  3  ;  if  it  scratches 
felspar  and  not  rock-crystal,  its  hardness  h> 
stated  to  be  between  6  and  7. 

Bairdware.  A  generic  term  employed  to 
signify  such  manufactures  as  are  produc<xl  from 
the  commoner  or  more  useful  metals ;  that  is, 
iron  and  steel,  brass  and  cppper,  zinc  and  tin, 
and  occasionally  certain  commoner  kinds  of 
plated  goods.  The  industry  which  is  engngtHl 
in  these  products  is  seated  chiefly  in  Warwick- 
shire and  certain  parts  of  Yorkshire,  and  par- 
ticularly in  the  towns  of  Birmingham,  Wolver- 
hampton, and  Sheffield,  though  it  is  earned  on 
also  in  many  other  localities. 

According  to  the  census  of  1861,  117,418 
persons  were  engaged  in  the  manufacture  of 
machines,  13,744  in  that  of  arms,  316,572  in 
that  of  iron  and  steel,  45,577  in  that  of  bra&s 
9,733  in  that  of  copper,  760  in  zinc  If  we  add 
to  these  the  moiety  of  those  engaged  in  tin 
and  quicksilver  manufactories,  viz.  11,439,  the 
agCTegate  of  persons  employed  in  the  hardware 
industry  is  515,243  ;  and  if  we  take  the  wages 
paid  to  such  persons  to  average  15^.  a  week, 
and  to  represent  theHhird  in  value  of  the  com- 
modities produced,  the  annual  value  of  the 
hardware  manufiictured  in  England  will  amount 
to  upwards  of  60,000,000/.  In  all  likelihood, 
however,  this  estimate  is  below  the  truth. 

Rare.    [Lagokts;  Lepus.] 

Rarebell.  The  Hyacintku$  nan  seriptut,  a 
wild  flower  common  in  woods  and  hedgerows, 
and  sometimes  called  Blue-ML   [Hairbell.] 

Bmrellp.  A  fissure  or  perpendicular  divi- 
sion of  the  lip,  so  named  from  its  supix^r^t^i 
resemblance  to  the  upper  lip  of  a  hare.  Children 
are  sometimes  born  with  this  malfonnatiou, 
and  sometimes  it  is  the  consequence  of  accideuts 
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or  voonds*  It  most  nsuaUj  affects  tho  uppei^ 
lip:  tad  ii  not  only  a  serious  defbnaity,  but 
raj  prevent  the  infant  from  sacking  and  cause 
{•npedimeut  of  speech.  The  cleft  is  sometimes 
djQbk  This  nuUibrmation  admits  of  partial 
»  oitipe  reJief  by  a  surgical  operation,  which 
riiGold  graerally  not  be  performed  upon  yeiy 
Tndg  iafimts,  as  there  is  a  risk  of  causing 
coordsioBS. 

mumn  (Talk.).  The  name  giyen  to  those 
aftiunents  in  the  houses  of  the  ^st  which  are 
ippropriated  exclnsiTely  to  females.  [Sebaouo.] 
Bttleot  (Fr.).  The  ripe  seeds  of  various 
kinds  of  kidney  bean,  especially  of  Phaseolua 
fdffsrit;  used  in  cookery. 
Barlti.    [Cbabitks.] 

Sartoqnlii.  In  the  Italian  Comedy,  the 
ame  g^ren  to  the  person  who  performs  a  part 
KSKthiog  simiUr  to  that  of  the  clown  or 
menr-andrew  of  the  mountebank  stages  in  our 
ovQ  montiy.  Harlequin  forms  also  one  of  the 
ftisdiog  characters  in  the  grotesque  entertain- 
aenta  of  the  pantomime.  The  name  is  said  to 
!»>  derirvd  from  an  Italian  comedian  who,  from 
fnqvDting  the  house  of  M.  de  Harlay  at 
Pam  in  the  time  of  Heniy  VII.,  was  called 
Hariquino  or  little  Harhiy.    fPAirroMiMB.] 

BanDttUiM.  A  ciystalliBable  alkaloid  con- 
tiined  in  the  seeds  of  the  Peffanum  Harmala. 

Ssnutlaii*  The  diy  pardiing  wind  pre- 
T jling  on  the  coast  of  Africa,  between  Cape 
^-Td  and  Cape  Lopez,  in  the  months  of  De- 
c^her,  January,  and  February. 

BarmoBte  (Gr.  'Appiopia).  In  Greek  My- 
I  -'''oey,  according  to  some  versions,  a  daughter 
'( Am  and  Aphrodite  She  became  the  wife 
oJ*  Cadmus,  the  founder  of  Thebes,  from  whom 
'U  m»rred  the  fiital  necklace  which  brought 
•i'Tat  the  deaths  of  Amphisfaos  and  Eriphyl^ 

lanarato  liTtm,  The  harmonic  axes  of 
^»  r^  order,  of  any  number  n  of  rays  of  a 
(•law  pencil  with  respect  to  a  fixed  ray,  are  the 
*J»T»  whidi  pass  through  the  harmonic  centres, 
«  the  f*  Older,  of  the  n  points  in  which  the 
g^  rays  cut  any  transrersal ;  these  centres 
>ing  taken  with  respect  to  the  point  in  which 
toe  nine  trmsTersal  is  cut  by  the  giren  fixed 
"▼.  [Hasxonic  Cnmuss.]  The  properties  of 
«A  hannonie  axes  are  oorrelatiye  to  those  of 
""w»ic  centres. 

Vsnnsiiiii  Centres.  The  harmonic  centre 
*  tvo  points  «i,  a,  with  respect  to  a  pole  o,  in 
t>  SUM  Ime  with  them,  is,  simply,  the  har- 
■Mhp  twfugale  of  o  with  respect  to  a^  and  a^. 
•™g  it  ss  it  is  determined  by  the  relation 

»^  each  segment  fns  is  to  be  understood  as 
^f^  »  sign  deftennined  by  the  direction  of 
^'^  notion  fWmim  too. 

5^o»  genenUy  m  is  said  to  be  the  harmonic 
••=*«,  Khthe  to  o,  of  any  number  n  of  points 


HARMONIC  MEAN 
where  the  summation  extends  to  the  »  finetions 
of  which  —  is  a  type.    Such  a  centre  m  was 

formerly  called  by  Poncelet  the  centre  of  the 
harmonic  mean  [Crelle's  Journal^  vol.  iii.); 
further  inrestigations,  howerer,  have  led  Jon- 
qui^res  and  others  to  the  consideration  of 
harmonic  centres  of  higher  order;  those  of 
the  r»*  order  being  defined  by  the  equation 

3  [  —  1  ssO,  where  {—  I   represents  a  pro- 
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by  taking  for  a,  successively,  any  r  of  the  given 
points,  and  the  sign  2  extends  to  all  the  dif- 
ferent products  that  can  be  so  formed.  An 
equivalent  definition  is  given  by  the  equation 


1(1.-1-)  =0. 


whence  it  is  manifest  that  there  are  always  r 
harmonic  centres  of  the  r^  order.  The  har- 
monic centre  of  the  first  order  is  defined  by 
the  equation 

-2:«— +  —  .  .  .  I  • 
om    oa-i     oar  oa^ 

that  is  to  say,  o  in  is  the  harmonic  mean  of  the 
segments  oa^,  oo^,  &c.  .  . 

Amongst  the  most  important  properties  of 
harmonic  centres  are  the  following : — 

1.  If  m  be  one  of  the  harmonic  centres,  of 
the  r»*  order,  of  a  given  system  of  points  with 
respect  to  a  pole  o,  the  latter  is  also  a  harmonic 
centre,  of  the  («— r)*"*  order,  of  the  same 
system  with  respect  to  the  pole  m, 

2.  The  pole  o  being  invariable,  the  harmonic 
centres  of  the  r**  order  of  a  given  system  of 
points  coincide  with  the  harmonic  centres,  of 
the  same  order,  of  the  harmonic  centres  of  any 
superior  order. 

.3.  If  «»i,  Wj  .  .  .  ^  be  the  harmonic 
centres,  of  tho  r*"*  order,  of  a  given  system  of 
points,  with  respect  to  a  pole  o,  and  «*/,  m^% 
. .  «?/,  those  of  the  /*•»  order  of  the  same  system 
of  points  with  respect  to  another  pole  o',  then 
the  harmonic  centres  of  m^,  m^,  .  .  wir  of  tho 
(r+/— »)*^  order,  with  respect  to  (/,  will 
coincide  with  the  harmonic  centres  of  the  order 
(r  +  r'— w),  of  OTj',  «Wa' .  .  wi,' with  respect  to  o. 

4.  The  projections  upon  any  other  line  of  a 
number  of  points,  of  their  harmonic  centres  of 
any  order,  and  of  the  corresponding  pole,  retain 
all  the  properties  of  the  original  system. 

The  theory  of  harmonic  centres  pUys  an 
important  part  in  modem  geometry.  Cotes,  in 
his  Harmonia  Mensurarum,  first  showed  that  the 
locus  of  the  harmonic  centre,  of  the  first  order, 
with  respect  to  a  fixed  pole  o,  of  the  intersec- 
tions of  a  curve  of  the  w**  order  by  a  line  which 
passes  through  that  pole,  is  always  a  right  line. 
It  is  now  called  the  (n  —  iy*"  polar  (or  polar 
line)  of  o;  the  r*^  polar  of  o  being  the  locus  of 
harmonic  centres  of  the  (n  —  r)**  order  of  the 
same  intersection  points. 

Barmonlo  Mean.  The  second  term  of 
the  harmonic  progression  whoee  first  and  third 
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HARMONIC  PENCIL  OF  RAYS 

terms  are  given  qnantitiefly  is  termed  the  har- 
monic  mean  of  the  Litter.  Hence,  since  the  re- 
ciprocals of  quantities  in  harmonic  pro^^ression 
form  an  arithmetic  series,  the  harmonic  mean 
is  the  reciprocal  of  one  half  the  som  of  the  re- 
ciprocals of  the  given  qnantities.  Generalising 
tms  definition,  the  harmonic  mean  of  any 
number  of  quantities  is  the  reciprocal  of  the  n^ 
part  of  the  sum  of  their  reciprocals. 

Barmonlo  Pencil  of  Rajs.  A  system 
of  four  lines  through  a  point  such  that  one  of 
the  three  fundamental  anharmonic  ratios  to 
which  they  give  rise  has  the  value  —  1.  [Ak- 
HABMONic  Ratio.]  Thus  the  pencil  vhose  rays 
are  O A,  OB,  DC,  O  D  will  be  harmonic  if 
-i«/A-Rr«-n\     sinAOC.sinAOD         - 

Bin  ( A  i>  U  11)  "B  -. y=-x-mr'r .^   ^  ^  »  —  1 

^  -^     sinCOlff    sinDOB 

A  harmonic  pencil  cuts  every  line  in  its  plane 
harmonically,  that  is  to  say  in  a  harmonic 
row  of  points,  and  all  pencils  are  harmonic 
whose  rays  pass  through  four  fixed  harmonic 
points.  Harmonic  pencils  and  harmonic  rows, 
therefore,  have  correlative  properties.  The  term 
harmonic  cor^jugatea  is  applied,  in  the  above 
case,  to  the  two  rays  A  and  B,  as  well  as  to 
the  two  0  and  D.  Three  rays  of  a  pencil  being 
given,  the  harmonic  coigugate  of  any  one  with 
respect  to  the  two  others  is  perfectly  defined, 
ana  ma^  easily  be  constructed  by  means  of  the 
properties  of  a  complete  quadrangle.  [Qua- 
DaANGLB.]  The  bisectors  of  the  angles  made 
by  two  Imes  are  harmonic  ooi^'ugates  with 
respect  to  these  lines.  They  are  obviously 
perpendicular  to  each  other,  and  we  may  say 
conversely  that  when  two  conjugate  rays  of  a 
harmonic  pencil  are  at  right  angles  to  each 
other,  they  bisect  the  adjacent  angles  made  by 
the  other  pair. 

Similarly,  a  harmonie  pencil  of  vlanes  is  a 
isr^stem  of  four  planes  passing  througn  the  same 
line  such  that,  of  the  three  fundamental  an- 
harmonic ratios  to  which  they  give  rise,  one 
has  the  value  -1.  Any  pencil  of  planes 
passing  through  the  ravs  of  a  plane  hannonic 
pencil,  or  through  four  harmonical  points,  will 
be  itself  harmonic    [AiraABMowic  Ratio.] 

Saimonlo  Vrofreaslon  or  Series.  A 
series  of  numbers  such  that  any  three  con- 
secutive terms  are  in  harmonic  proportion. 
.  The  principal  property  of  this  progression  is, 
that  the  reciprocals  of  the  terms  form  an  arith- 
metic progression;  and,  conversely,  the  reci- 
procals of  an  arithmetic,  form  a  harmonic 
progression. 

Barmonlo  Batlo.    [Aithabkomio  Ratio.] 

Barmonlo  Bow  of  Points.  Four  points 
in  a  line  are  said  to  form  &  harmonie  row  when, 
of  the  three  fiindamental  anharmonic  ratios 
which  they  determine,  one  has  the  value  —  1,  the 
others  having  the  values  (  and  2.  [AKHABMOinc 
Ratio.]  Thus  a,  b,  c,  d  will  form  a  hannonic 
row  if 

(I    j\    ac    a d       . 

and  in  this  case  c  and  d  are  said  to  be  harmonic 

copJuffoUi  with  respect  to  a  and  h.    The  latter 
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are  of  course  also  harmonic  conjugates  with 
respect  to  the  former,  since  obviously 

(cdab)^^l. 

Estimated  numericallv,  it  is  evident  that  tlie 
segment  ab  va  the  harmonie  mean  of  the 
segments  ac  and  a  d,  and  that  de  is  the  harmonic 
mean  of  db  and  d  a.  Further,  any  two  harmonic 
coi\jugates  divide  the  line  joining  the  other 
two  into  segments,  which  have  the  same  ratio, 
the  absolute  value  of  the  latter  being  alone 
considered. 

Of  two  harmonic  conjugates  with  respect  to 
a  given  pair  of  distinct  points  a  and  6,  one  is 
perfectly  defined  when  the  other  is  given ;  one 
IS  always  within,  and  the  other  without  the 
segjnent  a  b.  When  one  bisects  a  b,  the  other 
is  infinitely  distant,  and  from  these  extreme 
positions  both  move  simultaneously  towards  a 
(or  b),  with  which  they  ultimately  and  simulta- 
neously coincide.  The  harmonic  division  of  a 
line  occurs  very  frequently  in  the  higher  geo- 
metry; it  is  most  conveniently  effected,  geo- 
metrically by  means  of  the  properties  of  the 
diagonals  of  a  comfUte  quadrilateral  [Quadbi- 
latbral]  ;  algebraically  it  can  be  shown  that 
if  X  denote  the  distance  of  any  point  of  a  line 
from  an  assumed  origin,  in  the  same^  the  quartic 
equation 

Co**  +  ia^s*  +  COaJr*  +  4a^  +  «* =0 

will  represent  four  harmonic  points  provided 
the  cubinvariant 

«o«a«4^  ^a^a^a^-^a^a^^'-a^aj^'-a^* 
vanishes. 

Barmonlo  Triad.  In  Music,  the  chord 
of  a  note  consisting  of  a  third  and  perfect  fifth, 
or,  in  other  words,  the  common  chord. 

Barmonlos.  In  Music,  the  doctrine  of 
the  mathematical  relations  of  musical  sounds  to 
each  other.  This  doctrine  was  by  the  ancients 
divided  into  seven  parts;  viz.  of  sounds,  of 
intervals,  of  system,  of  the  genera,  of  the  tones 
or  modes,  of  mutation,  and  of  melop<Bia. 

Barmonlea.    [Musical  Giassbs.] 

Barmonleal  InterFal.  In  Music,  any 
interval  which  has  definite  hannonic  relations 
between  the  numbers  of  vibrations  of  its  con- 
stituent notes. 

Barmonloal  Prbporttoa*  called  also 
Mnsloal  Froportton.  Three  numbers  are 
said  to  be  in  harmonical  proportion  when  the 
first  is  to  the  third  as  the  difference  of  the  first 
and  second  is  to  the  difference  of  the  second 
and  third :  thus,  2,  3,  and  6  are  in  hatmonical 
proportion,  because  2  :  6 : :  1  :  3. 

Barmonlnmu  In  Music,  a  musical  instru- 
ment^ somewhat  resembling  a  small  organ,  and 
played  with  a  clavier  in  the  same  manner.  Its 
tones  are  produced  by  reeds,  somewhat  similar 
to  those  in  the  reed  pipes  of  an  organ,  but  left 
free  at  one  end,  and  hence  called /rM  rted^. 
These  are  caused  to  vibrate  by  wind  from 
bellows  worked  by  the  feet  The  harmonium 
takes  the  place  of  an  organ  in  houses  or  schools 
and  small  churches,  and  has  of  late  years  come 
into  very  extensive  use. 
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(Gr.  opfiMfla),  In  Music,  an 
BgreeaUe  combination  of  sonnds  heard  at  the 
same  instant  As  a  oontinaed  succession  of 
single  musical  sonnds  produces  melody,  so  does 
a  eombinadon  of  seyeral  together  produce  har- 
moDj. 

Bannony,  Fre-Mtabllalied.  A  hypo- 
thesis invented  by  Leibnitz,  to  explain  the  cor- 
respondence between  the  course  of  our  sensa- 
tioDS  and  the  series  of  changes  actually  going 
on  in  the  unirerse,  of  which,  according  to  that 
philosopher  and  many  others,  we  have  no  direct 
knowledge.  [Pbrcbftion.]  This  hypothesis  is 
eonneetra,  in  the  Leibnitaian  system,  with  the 
doctrine  of  monadjs — certain  spiritual  powers 
or  sabstances,  one  of  which  constitutes  the 
]>nnaple  of  vitality  and  consciousness  in  eyery 
liTing  being.  Each  of  these  is,  in  its  degree, 
a  minor,  in  which  the  changes  going  on  in  the 
nniTene  are  reflected  with  greater  or  less  fide- 
li^.  But  between  simple  substances,  such  as 
^irit  and  matter,  soul  and  body,  no  real  re- 
dprocal  action  can  take  place.  The  Author 
of  the  universe  has  consequently  so  ordained 
that  the  series  of  changes  going  on  in  any  par- 
ticnlar  conscious  monad,  corres^nds  precisely 
to  those  of  the  monads  in  contiguity  to  which 
it  is  phiced.  Henoe  arises  our  bdief  that  mind 
is  acted  on  by  matter,  and  vice  yers4 ;  a  belief 
which  leads  to  no  practical  errors  in  virtue 
solely  of  this  pre-established  harmony.  The 
eabject  of  Leibnitz*  theory  has  recently  under- 
gofle  fresh  discussion  in  Mr.  J.  S.  Mill's  work 
on  the  PkUosophy  of  Sir  WiUiam  HamiUon, 

HEarmony  of  Uae  SertptaraSt  ChwpAls, 
Aei  The  correspondence  of  the  several  writers 
of  diiferent  parts  of  the  Scriptures  in  their  re- 
specdve  narratives,  or  statements  of  doctrine. 
The  earliest  Harmony  of  the  Gospels  was  com- 
poied  by  Tatian,  in  the  second  century,  vrith 
the  title  Diatessaron.  Among  other  works  of 
this  kind  may  be  mentioned  Osiander,  Harm. 
Evangeliea;  Cartwright,  Barm,  Ev.  Commen- 
iarhilhutrata,  1647  ;  Le  Clerc,  Harmonis  Ev. 
Amst  foL  1699;  Macknight's  Uwmumyofthe 
F<mr  Gotpds,  1766 ;  Greswell,  Harmony  and 
DmertaUon^  Oxford  1830. 

Bamiostes  (6r.  hptunnis,  from  hpt*^{f»t 
I  fif).  In  Ancient  History,  a  Spartan  ma- 
gistrate, called  also  sometimes  sophronistes 
(np^poMtfT^,  moderator)f  who  was  ap^inted 
to  snpeiintend  a  conquered  state.  It  is  con- 
jectnred,  from  Thncyd.  iv.  63,  that  the  office 
'MS  annual  Other  Greek  states  which  made 
cooqnestsailerwards  borrowed  the  name.  Xeno- 
pbon  speaks  of  Theban  hctrmosta  in  Achaia. 

BarmotoiiM  (Gr.  c^/i^s,  a  joint,  and  rifiptt, 
I  divide).  A  mineral  chiefly  f^m  Andreas- 
herg,  in  the  Harz,  the  crystals  of  which  often 
intersect  each  other,  and  are  easily  separable. 
It  is  also  called  Cross-stone  or  Staurolite. 
[Caoss-sToinL] 

Barp  (Ger.  harfe).  A  musical  stringed  in- 
cttrament  of  great  antiquity,  in  which  the  strings 
ate  Btietehed  on  a  triangularly  formed  frame, 
and  pmched,  or  rather  pulled,  by  the  Angers, 
to  set  them  in  vibration  and  produce  the  djffe- 
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I  rent  sounds.  The  harp  is  represented  on  many 
Egyptian  monuments ;  and  though  it  is  usually 
admitted  to  be  of  Eastern  origin,  it  seems 
doubtful  whether  it  was  known  to  the  Greeks 
and  Romans  in  any  shape  analogous  to  its  pre- 
sent form.  Of  late  years  this  instrument  has  been 
much  improved  by  pedals  and  other  devices. 

Barp  BlMUfl.     [Habpa.] 

Rarpa  (Ger.  harfe).  A  genus  of  Fectini- 
branchiate  Molluscs  dismembered  from  the 
Linmean  Bucdnum,  and  remarkable  for  the 
elegance  of  form  and  beauty  of  the  markings 
of  the  shell :  this  is  traversed  by  longitudinal 
compressed  sinuous  parallel  ribs,  which  may  be 
compared  to  the  strings  of  a  harp. 

Barpalns  (Gr.  apwoXdos,  yraspinfff  greedy\ 
A  genus  of  predaceous  Coleopterans,  and  the 

rof  a  fiimily  {Harpalida\  which  is  one  of 
principal  (^visions  of  the  Linnaeaa  genus 
Carabu9. 

The  Harpalida  are  divided  into  three  prin- 
cipal sectious,  characterised  by  modiflcations  of 
the  anterior  tarsi  of  the  male. 

1.  Harpalina,  having  the  four  anterior  tarsi 

of  the  males  dilated. 

2.  FeroniiuBj  having  the  two  anterior  tarsi 

dilated,  and  the  joints  heart-shaped. 

8.  Faidlvmana,  having  the  two  anterior  tarsi 
of  the  males  dikted ;  the  joints  being 
square  or  rounded. 

Each  of  these  sections  contains  numerous 
subgenera,  of  which  Harpahu  proper  contains 
many  British  species.  Harpalua  rtifioomit  is 
perhaps  the  most  common ;  it  exceeds  half  an 
inch  in  length,  vrith  opaque  black  elytra  and 
body,  and  red  legs  and  antennae. 

Barpax.  A  genus  of  fossil  shells,  oblong 
and  somewhat  triangular,  the  hinge  being 
formed  by  two  projecting  teeth.    (Parkinson.) 

Barpies  (Gr.  ^'A^nrvim,  from  af/WMca^irdCw, 
/  seize).  In  Mythology,  a  name  for  the  storm- 
winds.  (Gladstone's  Horner  and  the  Hotnerie 
Age,  vol.  ii.  p.  300.)  In  Hesiod,  they  are 
represented  as  the  beautiful  daughters  of 
Thaumas  and  Electra;  but  in  later  mytholo^jr 
they  assume  the  repulsive  form  under  which 
Virgil  has  exhibited  them.     {Mn.  iii.  211  &c.) 

Barpln^  (a  word  akin  to  warping).  In  a 
ship,  those  planks  or  wales,  forming  her  outer 
covering,  which  bend  in  towards  the  bow  and 
are  fastened  in  the  stem.  They  are  thicker 
than  other  parts  of  the  wales,  to  encounter 
the  great  resistance  offered  by  the  water  as  the 
ship  cuts  through  ic. 

Cat-karptTigs.  — Minor  ropes  between  the  tops 
and  mastheacU,  employed  to  draw  tiie  shrouds 
together  and  inwards  towards  the  mast.  Tiiey 
serve  to  tighten  the  shrouds,  and  to  give  freer 
play  to  the  yards  and  sails  when  braced  far  on 
either  tack. 

Barpoorates.  The  Greeised  name  of  the 
Egyptian  god  Har-pi-chruti,  i.  e.  (according  to 
Bunsen  and  Lepsius)  Horns  the  child,  repre- 
sented generally  as  a  naked  boy,  sitting  on  a 
lotus  flower,  with  his  flnger  in  his  mouth,  to 
denote  (not,  as  is  commonly  supposed,  silence, 
but)  the  childish  actions  of  in&uicy. 
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Barpstobord.  A  keyed  musical  instmment 
strung  with  wires  like  a  pianoforte,  in  which 
the  sounds  are  produced  by  means  of  small 
vertical  sticks,  called  jacks^  upon  which  the 
keys  act  as  levers.  In  the  jacks  are  inserted 
short  pieces  of  quill ;  these,  upon  passing  the 
strings,  set  them  in  vibration.  This  instrument 
is  now  superseded  by  the  pianoforte?. 

Barpjia  (Gr.  "Apw-wio,  Harpy).  This  term 
has  been  applied  both  to  a  genus  of  Raptorial 
birds  and  to  a  genus  of  Lepidopterous  insects. 

Bairler.  A  small  hound  trained  for  himting 
the  hare,  remarkable  for  the  acuteness  of  its 
sense  of  smell. 

BaiTinfftonite.  A  mineral  compound  of 
silica,  alumina,  lime,  soda,  and  water,  from  the 
North  of  Ireland. 

BuTOW  (Dan.  haro).  In  Agriculture,  a 
rhomboidal  firame  with  a  number  of  spikes 
inserted  in  it  on  one  side.  This  frame,  when 
dragged  over  ploughed  land,  breaks  the  furrow 
slices  into  small  pieces,  for  the  purpose  of 
preparing  the  land  for  seed  in  some  cases,  and 
for  covering  the  seed  in  others.  The  spikes 
are  inserted  in  it,  at  such  distances  that  when 
the  frame  is  drawn  along  in  a  straight  line,  the 
tines,  as  they  are  tedinically  termed,  pass 
through  every  part  of  the  soil  traversed  by  the 
frame.  Finlayson's  harrow  is  an  implement  of 
the  so-called  grubber  class,  in  which  the  frame 
is  carried  on  wheels,  the  teeth  being  pointed 
forward  so  as  to  take  hold  of  the  land.  This 
implement,  by  means  of  a  long  lever,  can  be 
regulated  to  such  a  nicety  as  to  stir  the  soil  to 
the  depth  of  only  one  or  two  inches,  for  the 
purpose  of  covering  grass  or  clover  seeds ;  or  it 
can  be  pressed  into  it  so  far  as  to  serve,  in 
the  case  of  stubble  lands,  instead  of  plough- 
ing. Wilkie's  harrow  and  Kirkwood's  harrow 
can  be  used  for  similar  purposes  ;  and  being  on 
a  smaller  scale  can  be  worked  with  fewer  horses 
than  Finlayson's,  which  commonly  requires  four 
or  six. 

BarrowlBr.  The  process  of  drawing  a 
harrow  over  the  soil  for  the  purpose  of  re- 
ducing it  to  a  level,  of  covering  seed,  or  of  turn- 
ing up  weeds  in  ploughed  ground,  or  moss  in 
grass  lands.  In  agriciSture  the  harrow  is  drawn 
by  horses ;  and  in  marketrgardening,  where  a 
light  harrow  is  sometimes  used,  by  men.  In 
either  case  the  more  rapid  the  motion  of  the 
harrow,  up  to  a  certain  point,  the  more  efficient 
will  be  its  operation.  For  meadow  lands,  the 
object  of  harrowing  is  to  disperse  the  little  heaps 
of  earth  raised  during  winter  and  early  spring 
by  moles  and  worms.  For  this  purpose  the 
harrows  in  some  parts  of  the  country  are  turned 
upside  down ;  while  in  others,  as  in  Middlesex, 
thorn  branches  are  tucked  into  a  frame  resem- 
bling a  harrow,  and  dragged  over  the  surface 
for  the  purpose  of  effecting  the  same  object. 
This  is  called  a  hush  harrow.  A  chain  harrow 
is  also  used  for  the  same  purpose. 

Bart.    [Deeb.] 

Bartslxoni,  Spirit  of.  An  impure  solution 
of  carbonate  of  ammonia,  obtained  by  the  de- 
structive distillation  of  hart's  horn  or  any  kind 
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of  horn  or  bone.  An  impure  solid  carbonate 
of  ammonia,  called  salt  of  hartshorn,  is  formed 
at  the  same  time. 

Bamspioes.    [Abusfices.] 

Barrest  Bagr*     [Cihbx.] 

Barrestliifir.  The  operation  of  pulling,  cut- 
ting, rooting  up,  or  gathering  field  crops,  and 
drying  or  otherwise  preparing  them  for  being 
stored  for  winter  use.  The  first  harvest  which 
occurs  in  Britain  and  similar  climates  is  that 
of  the  forage  grasses,  or  other  plants  made 
into  hay;  the  next  is  the  harvest  of  cereal 
grasses,  or  of  com  crops;  and  the  third  the 
potato  harvest,  or  harvest  of  root  crops,  such  as 
potatoes,  carrots,  turnips,  mangold  wurzel,  &c. 
There  is  also  the  harvest  of  occasional  crops ; 
such  as  that  of  rape-seed,  turnip-seed,  dyer's 
wood,  hemp,  fiax,  and  various  other  articles. 

Basd&iaob  or  Baslxeeali.  The  Arabic 
name  for  Indian  hemp,  used  as  a  stimulant  in 
Eastern  countries.  The  Assassins  were  said 
to  nerve  themselves  for  their  horrible  work  by 
the  excitement  which  it  produced ;  hence  their 
name.     [Assassiks.] 

Bastati  (Lat.  from  hasta,  a  spear).  One 
of  the  three  grand  divisions  of  the  Roman 
infantry,  so  called  because  they  were  armed  with 
spears.  It  consisted  of  young  men  in  the  flower 
of  life,  who  w^ere  always  drawn  up  in  the  first 
line  of  battle.  The  other  two  divisions  were 
called  Principes  and  Triarii;  to  which  was 
added  another,  called  Velites,  or  Hffht  troops, 
first  employed,  according  to  IJvy  (xxvi.  4)  at 
the  siege  of  Capua,  b.o.  211. 

Bastings  Sands.  The  lower  member  of 
the  Wealden  group  of  deposits,  developed  in 
the  south-eastern  counties  of  Kent  and  Sussex. 
The  lower  beds  are  the  friable  sands  of  which 
Hastings  Cliff  is  formed,  and  these  are  based  on 
beds  of  shelly  limestone  and  grit,  alternating 
with  some  clays.  Harder  beds  vielding  good 
building  stone  overlie  these,  and  above  them 
are  the  Tilgate  beds  of  calcareous  grit,  exten- 
sively quarried  in  Tilgate  Forest  near  Horsham. 
The  rocks  at  Tunbridge  Wells  and  other  places 
are  very  picturesque  portions  of  the  Hastings 
sand-  jBeds  of  ironstone  were  formerly  worked 
in  this  deposit. 

Bat  (Ger.  hut).  What  is  usually  called  a 
braver  hat  is  made  of  a  variety  of  furs,  chiefly 
those  of  the  hare  and  rabbit,  mingled  with  wool, 
and  in  the  best  hats  a  proportion  of  beaver's 
fur;  but  the  latter  is  altogether  omitted  in 
common  stuff  hats.  The  fun  are  mixed ;  the 
long  hair  is  picked  out;  and  they  are  then 
placed  on  a  hurdle,  which  is  shaken  and  made 
to  vibrate  by  being  struck  with  a  bow-string ; 
in  this  way  the  dust  is  shaken  out>  and  the 
fibres  are  to  a  certaifl  extent  interwoven.  [Felt. ] 
A  quantity  of  this  mass  of  fur  sufficient  for  one 
hat  is  called  a  bat  or  capade  (Ure's  Diction- 
ary ^  art  *  Hat-making  * ) :  it  is  pressed,  kneaded, 
and  at  length  moulded  so  as  to  form  a  kind  of 
conical  cap,  the  irregularities  or  small  fibres  of 
the  different  furs  entangling  with  each  other  so 
as  to  keep  the  whole  adherent  The  cap  is  then 
dipped  into  warm  water  acidulated  by  Kiilphuric 
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idd,  and  vrougfat  for  several  hours  by  the 
luflda,  bj  which  it  is  thickened  or  fulled ;  the 
Lcots  are  picked  out  of  it,  fresh  felt  here  and 
tb«re  added,  and  the  beayer  ultimately  applied ; 
the  hat  is  then  shaped,  waterproofed  by  a  lac 
rnnuh,  tied  upon  a  block,  dyed,  stifiened  by 
the  application  of  a  solution  of  glue,  steamed, 
Imshed,  and  ironed ;  the  brim  is  Uien  trimmed, 
aod  it  is  ready  for  lining  and  binding. 

Siik  kaU  have  a  foundation  of  woollen  felt^ 
BpoD  which  a  silk  plush  is  afterwards  applied. 

Bateli  (connected  by  Mr.  Wedgwooa  with 
Bntdi  h^  a  harrier  oflath^  and  Swed.  h&eck, 
a  ifd^t,  which  last  would  also  seem  to  be  an- 
ochtT  form  of  the  same  word).  The  covering  of 
a  harohvay.  In  yeiy  bad  weather  the  hatches 
arp  battened^  down,  to  keep  the  water  which 
ooDMs  in  upon  the  decks  from  getting  below. 

lintghgtHne.  A  fusible  wax-like  substance, 
f<mod  occasionally  in  nodules  of  ironstone, 
named  after  Mr.  Hatchett.  It  is  usually  placed 
hj  mioeralqgists  amongst  bitumens. 
Batehment.  In  Heraldry.  [Achieyembnt.] 
BBSeliway.  A  large  opening  in  a  ship's 
d^k  lor  communicating  with  the  decks  below, 
tiw>  hold,  &C. ;  there  are  the  fore,  main,  and 
aft*T  hatchways. 

Hattamtets.  An  ecclesiastical  sect  in 
Ho'iiand,  so  called  from  Pontian  von  Hattem, 
a  miniater  in  Zealand:  nearly  allied  to  the 
Venoborists.  They  arose  in  the  latter  part  of 
the  seventeenth  century.  They  appear  to  have 
dnied  the  expiatory  sacrifice  of  Christ.  It 
\i  added,  that  they  denied  the  corruption  of 
hamao  nature,  and  the  difference  between  moral 
good  and  eviL 

Hkttl^-aeli«rlflr.  An  edict  signed  by  the 
band  of  the  Sultan  is  so  named  in  Turkey. 

HMberk  (Old  Ger.  halsberge,  A.-Saz.  heals- 
boi^  from  heals,  the  neck^  and  beorgan,  to 
<*wr).  A  piece  of  armour,  supposed  to  be 
of  German  origin,  common  in  the  chain  mail, 
or  rather  ringed  mail,  of  the  twelfth  century ; 
hrinjr  a  jacket  or  tunic,  with  wide  sleeves 
Kaching  a  little  below  the  elbow,  the  hood 
hnog  A  one  piece  with  it.  The  hauberk  of 
TBif^  mail  ceased  to  be  worn  about  the  reign 
c€  Heniy  IH.,  when  the  Oriental  chain  mail, 
|«nper]y  80  called,  came  into  &ahion  for  a  short 
penod. 

In  Fiance  only  persons  possessed  of  a  certain 
'^ate,  called  un  Jief  de  havher^  were  permitted 
to  vear  a  haubeiic,  which  was  th6  armour  of  a 
kniidit ;  esquires  wore  only  a  simple  coat  of  mail, 
*itiMmt  the  hood  and  hose. 

Xaocli*  A  Scotch  term,  applied  to  lands 
vhicfa  in  England  would  be  called  meadow  or 

Ind.  The  Sea  termfor  pulling  upon  a  rope 
&cedy.~7b  haid  the  toindf  to  bring  the  ship 
to  aail  dose  by  the  wind  after  running  in  some 
otW  direction. 

WwBliM  (Old  High  Ger.  hkncha,  Fr. 
kuiehe).  In  Architecture  and  Engineering, 
tW  word  hauTiehes  is  used  to  express  the 
filing  in  of  the  masonry  required  to  make  up 
<he  homontal  line  of  the  structure,  between  the 
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Toussoirs  of  the  arches  and  the  line  of  the 
string,  which  is  generally  introduced  over  the 
whole  series.  The  haunches  are,  in  fact,  the 
horizontal  filling  introduced  to  complete  the 
structure;  and  the  radiating  joints  in  the 
haimches  of  the  old  Westminster  Bridge  have 
always  been  regarded  as  both  a  theoretical  and 
practical  defect  in  that  building.  The  purpose 
of  the  haunches  is  to  bring  down  the  pressure 
of  the  roadway,  or  of  the  superstructure,  upon 
the  arches,  and  this  is  done  in  the  most  effeo- 
tual  manner  by  directing  the  line  of  thrust 
normally  to  the  arch;  in  some  of  Smeaton's 
and  of  the  early  Homan  bridges,  however,  the 
haunches  of  the  great  arches  are  often  lightened 
by  the  introduction  of  a  small  circular  arch, 
which  is  formed  in  the  masonry  of  the  upper 
structure.  Examples  of  this  method  of  lighten- 
ing the  haunches  of  mediteval  arches  are  found 
in  Wells  and  Salisbury  Cathedrals. 

Baurient.  In  Heraldry,  a  tenn  applied  to 
a  fish  placed  in  pale,  and  having  its  head  in 
chief,  as  if  rising  to  the  suiface  for  air. 

Bausmannite.  Native  oxide  of  manganese; 
so  called  in  honour  of  Prof.  Hausmann. 

BaaateUata  (Lat.  haurio,  /  draw  forth), 
A  name  of  a  grand  section  of  insects,  including 
all  those  which  in  the  perfect  state  have  the 
oral  apparatus  adapted  for  suction. 

Bantbols.     [Ouob.] 

Bansrne.  A  blue  mmeral  in  small  granular 
or  spherical  masses,  generally  found  in  basailt 
or  lava.  Named  after  Haiiy,  the  celebrated 
French  mineralogist. 

Baven  (Ger.  bufen).     [Hajiboub.] 

Baweraaok  (Fr.  havre-sac).  A  strong  coarse 
linen  bag  for  carrying  provisions  on  a  march. 

Bawk.    [Faixx>J 

Bawk-motH,     [Sphinx.] 

Bawkers,  Pedlars,  Petty  Chapmen. 
In  Law,  persons  travelling  from  town  to  town 
with  goods  and  merchandise  for  the  purpose  of 
sale.  They  are  required  to  take  out  licenses 
under  60  Geo.  III.  c.  41.  Wholesale  traders  hve 
exempt  from  the  provisions  of  this  Aet^  as  are 
also  licensed  auctioneers  going  from  town  to 
town. 

BawlKlBf*    [Falcokby.] 

Bawae  ( A-8ax.  hals,  the  neck).  The  portion 
of  sea  immediately  in  front  of  a  ship's  bows, 
and  extending  from  an  imaginary  line  rising 
from  her  anchors.  The  cables  pass  through 
the  hawse  holes,  which  are  made  in  the  timbers 
and  in  the  hawse  piece  outside.  When  the  ship 
has  two  anchors  down,  and  the  cables  diverge 
from  each  other,  the  hawse  is  said  to  be  clear ; 
when  crossed  by  the  ship  turning  half  round, 
there  is  a  cross  in  the  hawse.  Another  cross 
makes  an  elbow ;  then  a  round  turn :  in  the 
las(  two  cases  the  hawse  is  said  to  be  foul. 
The  proiiess  of  disengaging  the  cables  is  cnlled 
clearing  hawse.  The  danger  of  a  foid  hawse  is, 
that  if  it  comes  on  to  blow,  the  cables  cannot 
be  veered  from  their  friction  against  each  other. 

Freshening  hawse  is  veering  out  a  little  cable 
to  expose  a  new  surface  to  the  friction  in  tho 
hawse  hole,  or  across  the  cutwater. 
b2 
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Athwart  hawse  implies  across  the  bovs  of  a 
vessel  at  anchor. 

HawUiom.  One  of  the  common  names  of 
Crataegus  Ox^acantha,  the  Whitethomi  May, 
Maybush,  Quick,  and  Quickset  of  the  rustics. 
It  is  one  of  the  most  beautiM  of  our  small 
trees,  and  also  one  of  the  most  useful,  being 
everywhere  employed  as  a  most  efficient  live 
fence.  Many  improved  varieties  are  cultivated 
in  our  shrubbeiies  and  demesnes,  as  the  Scarlet, 
the  Double  Scarlet,  the  Double  White,  &c.  Tha 
Glastonbury  Thorn,  another  variety,  begins  to 
blow  very  early,  so  that  in  mild  seasons  it  is 
occasionally  met  with  in  blossom  at  Christ- 
mas. In  reference  to  the  name  Hawthorn, 
ie.  the  Thorn  of  haws,  heys  or  hedges  (A. -Sax. 
hagathom,  hsegthorn  or  hegethom),  Dr.  Prior 
remarks  that  it  is  interesting  as  affording  tes- 
timony to  the  use  of  hedges  and  the  appropria- 
tions of  flats  of  land,  from  a  veiy  early  period 
in  the  history  of  the  Ghermanic  races.  The 
term  haw,  he  continues,  is  incorrectly  applied  to 
the  fruit  of  this  tree  in  the  expression  hips 
and  haw8y  the  latter  word  denoting  really  the 
fence  on  which  it  grows.  Many  other  species 
of  Cratagus  are  cultivated  for  ornamental  pur- 
poses, and  to  these  the  general  name  of  Thorn 
is  also  applied. 

Kayinafclny.  The  operation  of  cutting 
down,  drying,  and  preparing  grasses  and  other 
forage  plants  for  being  stacked  for  winter  use. 
The  plants  are  mown  down  at  the  time  when 
they  are  supposed  to  contain  a  maximum  of 
nutritious  juices,  viz.  when  they  are  in  full 
flower.  Dry  weather,  and  if  possible  that  in 
which  sunshine  prevails,  is  chosen  for  this 
operation ;  and  the  mown  material  is  spread 
out  and  turned  over  two  or  three  times  in 
the  course  of  the  same  day  in  which  it  is  cut 
In  the  evening  it  is  put  into  small  heaps.  In 
the  morning  of  the  second  day  these  heaps  are 
spread  out^  and  turned  6ver  two  or  three  times; 
and  in  the  evening  they  are  formed  into  heaps 
somewhat  larger  than  Uiey  were  the  day  before. 
If  the  weather  has  been  remarkably  warm  and 
dry,  these  heaps  in  the  course  of  the  third  day 
are  carted  away  and  made  into  a  stack ;  but  if 
the  weather  has  been  indifferent,  the  process  of 
opening  out  the  heaps  and  exposing  them  to 
the  Sim  is  repeated  on  the  third  day,  and  stack- 
making  is  not  commenced  till  the  fourth. 
The  grand  object  in  making  hay  is  to  pre- 
serve the  colour  and  natural  juices  of  the  herb- 
age, which  is  best  done  by  continually  turn- 
ing it  so  as  never  to  expose  the  same  surface 
for  any  length  of  time  to  the  direct  influence  of 
the  sun.  In  stackmg  the  hay  the  object  is  to 
preserve  this  green  colour,  and  at  the  same 
time  induce  a  slight  degree  of  fermenta- 
tion, which  has  the  effect  of  rendering  the 
fibres  of  the  plants  composing  the  hay  ibore 
tender,  and  changing  a  part  of  the  paren- 
chymous  matter  into>sngar.  This  sweet  taste 
renders  the  hay  more  palatable  to  horses. 
The  best  directions  for  haymaking  wiU  be 
found  in  Middleton's  Agricultural  Survey  of 
Middlesex, 
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I      Bayward  (A.-Sax.  haga,  Fr.  haie,  hedge\ 
I  An  officer  anciently  appointed  in  the  lord's  court 
to  take  care  of  the  cattle  of  a  manor,  and  pre- 
'  vent  them  from  ii^juring  the  hedges  or  fences. 
Basel    (A. -Sax.    hssl    or    hsesel).      The 
common  name  of  the  Nut  (Corylua),  a  deci- 
I  duous  shrub  or  low  tree,  commonly  found  in 
j  hedgerows  and  as  undergrowth  in  woods.    The 
I  fruit  is  well  known  for  its  use  at  dessert ;  but 
j  it  is  not  the  wild  form  C.  Avellana  which  is 
usually  so  employed,  but  improved  varieties, 
to  which  the  names  of  Filberts  and  Cobnuts 
are  applied.    Nuts  if  dried  in  the  sun,  and 
thus  thoroughly  harvested,  may  be  kept  for 
use,  in  closed  vessels  or  small  casks,  tiU  the 
following  spring.    The  chief  thing  to  be  guarded 
against  is  mouldiness  arising  from  moisture 
retained  in  the  husks.    Common  nuts,  as  im- 
ported, without  the  husks  are  of  course  much 
less  liable  to  this  inconvenience. 

Bead.  The  fore  extremity  of  a  ship.  It 
generally  means  the  cutwater,  which  is  a(£>med 
with  a  figure.  By  the  head,  implies  that  the 
ship's  he^d  is  depressed  in  the  water.  Head 
saiiSf  head  yard*,  are  the  sails  and  yards  in 
the  fore  part  of  the  ship. 

Bead  of  IVater.  The  height  which  a 
column  of  water  is  submitted  to  is  called  in 
Engineering  the  head ;  it  is  measured  from  the 
upper  surface  of  the  lower  stream  to  the  upper 
surface  of  the  reservoir  producing  the  pressure  ; 
the  effective  pressure  will  be  that  indicated  by 
this  height  diminished  by  the  fHction  that  the 
column  of  water  undergoes  in  the  pipes,  and 
through  any  change  of  direction  that  may  take 
place  in  them. 

Beadaobe.  This  is  a  common  symptom  in 
various  diseases :  it  frequently  occurs  both  in 
foil  and  in  debilitated  habits,  and  also  in 
persons  who  are  otherwise  healthy.  One  form 
of  headache  consists  in  a  degree  of  torpor  and 
of  confusion,  with  a  dull  pain  over  the  whole 
head,  dimness  of  sight,  and  inability  to  attend 
to  anything  requiring  thought  or  fixed  attention. 
Sometimes  it  is  referable  to  disordered  stomach 
or  bowels,  but  it  also  comes  on  without  any 
such  assignable  cause.  These  headaches  are 
relieved  by  nervous  stimulants,  such  especially 
as  camphor,  ether,  and  ammonia.  A  cup  of 
strong  coffee  or  of  green  tea  often  acts  like  a 
charm  ;  and  if  the  pain  prevents  rest,  a  stdhII 
dose  of  opium  is  sometimes  necessary,  with 
perfect  rest  and  quiet  Some  very  troublesome 
cases  are  relieved  by  cold  applications  to  the 
temples  and  the  head,  others  by  snuff  and 
nasal  stimulants.  There  is  a  peculiar  form  of 
headache  which  consists  of  throbbing  and  pain 
of  one  particular  part,  or  sometimes  over  one 
side  of  the  head ;  it  lasts  an  hour  or  two  and 
then  goes  off,  and  returns  again  at  stated 
intervals.  This  is  called  hemicrania  (the  Tni- 
graine  of  French,  and  the  megrin  of  old  English 
writers),  and  is  often  of  a  distinctly  intermittent 
character.  For  its  permanent  cure  bark  or 
sulphate  of  quinia  are  in  use;  blisters  behind 
the  ears  are  also  of  sernce.  In  bilious  or  sick 
headache,    emetics  and  purges  are  required. 
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Obstinate  headaches  are  not  nnfrequeiitly  got  j 
rid  of  bj  change  of  air,  scene,  and  occupation  ; , 
fspediillj  where  they  are  the  result  of  exces-  _ 
sire  intellectnal  application.  j 

B/Mkdbfurcmgh.  (Sax.  borg,  pledge).     The  | 
chief  of  the  ten  pUdges  in  frankpledge  [Frank- 
PUD6B] ;  also  styled  dor^Ao/c^^,  tgthing-man,Sce,  i 

Headers.  In  Architecture,  bricks,  or  stones, ! 
kdd  with  their  heads,  or  short  faces,  in  front, 
and  their  long  &ces  in  the  body  of  the  work.     | 

BMUUnf  Courses.    In  Architecture,  the  ' 
horizontal  eourses,  which  consist  entirely  of  i 
headers,  in  opposition  to  stretchers,  or  stretch- 
in*  courses.    [Bond,  Exgush.] 

BeadteBd.  In  Geography,  a  term  nearly 
Bjmonymous  with  Caps,  Mull,  Ness,  or  P&o- 
MOKTOBT  [which  sce]. 

Beadlaad  or  Bead  Xldye.  In  Agri- 
enltnre,  a  ridge  or  border,  commonly  ten  or 
tvelye  feet  broad,  which  is  continued  round  a 
field  in  some  cases,  and  which  in  others  is  only 
formed  at  the  two  opposite  sides,  for  the  pur^ 
pose  of  affording  space  for  the  horses  to  turn  on 
while  ploughing, 

BeadUne.  In  Printing,  the  top  line  of  a 
page  in  which  the  running  title  ana  folio  are 
given.  The  divisions  and  subdivisions  of  a 
work,  when  they  are  set  in  lines,  and  chapters, 
are  tJso  called  heads, 

Beadpleoes.  In  Printing,  ornaments 
placed  at  the  top  of  the  first  page  and  of  the  pa^es 
b«»ginning  with  books,  chapters,  &c,  and  which 
tre  therefore  called  headpages.  The  headpieces 
of  the' old  MSS.  and  some  of  the  early  printed 
books  were  beautifully  illuminated;  but  in 
course  of  time  wood  engravings,  cast  metal 
ornaments,  flowers,  and  brafls  rules  were  made 
available  for  working  with  the  types.  Head- 
pieces have  been  revived  of  late  years ;  they 
are  mostly  copied  from  old  works,  but  engraved 
in  a  finer  style. 

Beadstook.  In  Machinery,  the  framing 
Qsed  for  supporting  the  gudgeons  of  a  wheel. 

Bealda.  The  harness  for  guiding  the  warp 
threads  in  a  loom. 

BftaHhng  orBalslfeuir  (A.-Sax.  a  catching 
of  the  neck).  The  old  English  name  for  the 
ponishnient  of  the  pillory.  The  word  was  also 
applied  to  the  fine  paid  in  order  to  commute 
this  punishment. 

Beaxteir  Tmmpet.  An  instrument  for 
ooncentrating  sound,  and  conveying  it  to  the 
rar.  It  is  generally  a  short  bent  tube,  wide 
at  the  one  end  where  the  sound  enters,  and 
ttMTOw  at  the  other  where  the  ear  is  applied. 
The  principle  on  which  it  acts  is  the  reflection 
of  sound  at  an  angle  equal  to  that  at  which 
it  strikes  a  smooth  surface ;,  and  accordingly  the 
form  of  the  instrument  ought  to  be  so  regulated 
that  the  whole  of  the  vibrations  shall  be  collected 
isto  a  focus  at  the  smaller  end.  But  it  is  not 
O'^essary  that  the  form  which  theory  points 
out  should  be  very  accurately  observed ;  the 
principal  advantage  is  gained  by  oonflning  the 
advancing  sound  by  a  continual  reflection,  and 
preventing  it  from  spreading  laterally  and 
being  dissipated. 
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Beart  (Ger.  herz,  a  word  running  through 
many  languages  of  the  Aryan  family).  The 
human  heart  is  a  hollow  muscular  organ  of 
a  somewhat  conical  shape,  the  broad  part  of 
which  is  called  its  hose,  and  the  smaller  end 
its  apex.  Its  base  is  placed  upon  the  right 
of  the  bodies  of  the  vertebrse,  and  its  apex 
obliquely  to  the  sixth  rib  on  the  left.  Inter- 
nally it  is  divided  into  a  rigkt  and  left  vevtri' 
ale ;  the  former  anterior,  and  the  latter  almost 
posterior,  in  consequence  of  the  oblique  manner 
in  which  it  is  placed.  Its  inferior  surface 
rests  upon  the  diaphragm.  Attached  to  the 
base  of  the  heart  are  two  auricles,  so  called 
from  their  resemblance  to  the  ear  of  an  ani- 
mal: they  are  muscular  sacs.  In  the  right 
auricle  are  four  apertures ;  two  of  the  venae 
cavBB,  one  of  the  coronary  vein,  and  one  an 
opening  into  the  right  ventricle.  In  the  left 
auricle  there  are  flve  apertures;  namely,  one 
into  the  left  ventricle,  and  those  of  the  four 
pulmonary  veins.  Each  ventricle  has  two 
oriflces;  one  from  the  auricle  bv  which  the 
blood  enters,  and  another  into  the  artery  by 
which  it  passes  out.  They  are  supplied  with 
valves ;  tnose  at  the  arterial  openings  being 
called,  from  their  form,  semilunar  valves ;  those 
at  the  oriflce  of  the  right  auricle  tricuspid^  and 
those  at  the  orifice  of  the  left  auricle  mitral. 
The  valve  at  the  termination  of  the  vena  cava 
inferior,  just  within  the  auricle,  is  called  the 
valve  of  Eustachius,  The  cavities  are  lined 
with  a  strong  smooth  membrane.  The  pul- 
monary artery  arises  from  the  right  ventricle, 
and  conveys  venous  blood  to  the  lungs,  where 
having  been  changed  into  arterial  blood  by  the 
action  of  the  air,  it  returns  by  the  ptdnumary 
veins,  which  terminate  in  the  left  auricle  ;  the 
vensB  cavse,  which  bring  back  the  mass  of 
venous  blood  from  all  parts  of  the  body,  ter- 
minating in  the  right  auricle.  The  circle, 
therefore,  which  the  blood  takes  is  this :  It  is 
returned  from  the  various  parts  of  the  body  by 
the  venae  cavie  into  the  right  auricle,  whence 
it  is  forced  into  the  right  ventricle,  and  then 
through  the  lungs  ;  whence  it  returns  into  the 
left  auricle,  and  from  it  into  the  left  ventricle ; 
and  thence,  by  the  aorta,  through  the  general 
arterial  circiUation.  The  substance  of  tlie 
heart  is  supplied  by  nerves  and  vessels  of  its 
own,  which  are  called  coronary  vessels;  the 
coronary  arteries  branch  off  from  the  aorta, 
and  the  coronary  veins  return  their  blood  into 
the  right  auricle.  The  nerves  are  branches  of 
the  eighth  and  great  intercostal  pairs. 

Beart  \inieel.  The  name  given  to  a  well- 
known  mechanical  contrivance  for  converting  a 
circular  motion  into  an  alternating  rectilinear 
one,  which  is  generally  adopted  in  the  ma- 
chinery of  cotton  mills.  It  consists  of  an  ellipse 
turned  either  on  an  axle,  or  by  means  of  a 
winch  and  handle  in  one  of  its  foci,  or  its  centre, 
on  whose  edge  a  movable  point  or  circle  presses ; 
the  latter  receives  an  alternating  motion  from 
the  circumference  of  the  ellipse,  which  in  its 
motion  presses  it  to  different  distances  from 
the  centre  of  motion.     The  practical  disad- 
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Tantages  of  this  coutrirance  arc,  the  inequality  j 
of  pressure  and  of  moving  force  which  will  be 
required  at  difierent  parts  of  the  roUition  of 
the  ellipse,  and  the  consequent  wearing  of  some 
parts  of  it  before  the  remainder.  j 

Heart  IVood.  In  Botany,  the  English 
term  for  duramen.  It  is  the  central  part  of  the  ', 
trunk  of  a  tree  hardened  by  the  deposition  in  | 
its  tissue  of  various  secretions,  whica  dog  up  j 
the  passages,  and  forbid  the  passage  of  any- : 
thing  through  them.  I 

Beartb  (A. -Sax.  heorth,  another  form  of 
earth).  The  part  of  a  furnace  where  the  metal 
accumulates,  and  where  it  is  finally  separated 
from  the  impurities  that  may  be  present  in  the  { 
orea ;  it  is  situated  at  the  bottom  of  the  furnace  , 
a  little  above  the  mouth  and  the  tuyeres.  The 
term  is  also  applied  to  part  of  an  open  furnace, 
where  the  metal  is  exposed  to  the  action  of  fire.   > 

Beartsease.    [Vioijl.] 

Beat  (Ger.  hitze).    This  term  has  been  ap- 
plied both  to  the  sensation   experienced  on 
touching  a  hot  body,  and  to  the  cause  of  that 
sensation :  in  the  latter  sense  it  is  synony- ' 
mous  with  the  term  calorie.    The  escape  of  i 
heat  through  space  is  called  the  radiation  of! 
heat,  and  its  communication  by  contact  con- ' 
dtiction.    The  term  specific  heat  is  applied  to 
the  quantity  of  thermometric  heat  required  to 
raise  equal  weights  of  different  substances  to 
the  same  temperature.   Thus,  experiments  prove 
that  the  quantity  of  heat  which  will  raise  olive 
oil  two  degrees  will  only  raise  water  one  degree ; 
hfnce  a  pound  of  water  at  212°  may  be  said  to 
contain  twice  as  much  heat,  or  to  have  twice 
the  capacity  for  heat  that  belongs  to  oil :  or  the 
specific  heat  of  water  being  =  1,  that  of  oil  is 
0-6.     When  heat  changes  the  state  or  form  of  | 
bodies  a  large  quantity  disappears,  and  remains 
in  them  so  long  as  they  retain  one  form.     To 
heat  in  this  state  of  combination,  and  inap- 
preciable by  the  thermometer,  the  term  latent 
h.at  or  caloric  of  fluidity  has  been  applied. 
[Evaporation;  Expansion;  Light;  Radiant 
Heat;  THKRMOinsTRtt ;  Thtsbmotics.] 

Beat,  Bsrnamlcal  Tlieory  of.  Two 
theories  have  been  propounded  to  account  for 
the  phenomena  of  heat :  the  material  theory,  and 
the  dynamical  or  mechanical  theory.  The  mate- 
rial theory  supposes  heat  to  be  a  kind  of  subtle 
and  imponderable  matter,  capable  of  being  com- 
bined with  ponderable  matt^^r  and  again  sepa- 
rated from  the  latter.  The  dynamical  theory 
assumes  heat  to  be,  not  a  peculiar  kind  of 
matter,  but  a  peculiar  motion  of  the  ultimate 
particles  of  matter.  It  is  well  known  that, 
by  the  rapid  blows  of  a  sledge-hammer,  a  piece 
of  iron  may  be  rendered  almost  red  hot.  The 
material  theory  would  here  account  for  its  de- 
velopement,  by  assuming  that  the  compression 
of  tlw  iron  by  the  blows  of  the  sledge  had 
squeezed  out,  as  it  were,  a  (quantity  of  the  heat 
which  previously  existed  in  the  interatomic 
spaces  of  the  metal.  The  dynamical  theory, 
however,  maintains  that  the  mechanical  motion 
of  the  hammer,  which  is  stopped  or  destroyed 
when  it  fsills  upon  the  iron,  is  converted  into  a 
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motion  of  the  ultimate  particles,  lx>th  of  the 
sledge  and  of  the  iron  upon  which  it  falls:  in 
fact,  the  motion  of  the  hammer  as  a  mass  is 
transferred  to  the  individual  atoms  of  the 
hammer  and  of  the  piece  of  iron,  and  this 
atomic  or  molecular  motion  thus  acquired  con- 
stitutes heat.  The  limits  of  this  article  will 
not  admit  of  the  introduction  of  the  experiments 
and  reasoning  by  which  the  dynamical  theory 
of  heat  has  gradually  but  completely  driven  its 
rival  from  the  field.  For  a  masterly  exposition 
of  this  and  the  ,whole  subject  -of  heat,  the 
reader  is  referred  to  Tyndall's  H(at  considered 
as  a  Mode  of  Motion. 

Beat  Bays.  This  term  is  usually  applied 
to  the  red  rays  of  the  spectrum,  and  to  other 
rays  which  fall  outside  the  red  end  of  the 
spectrum,  and  which  are  consequently  invisible. 
The  modern  theories  of  heat  and  light  will  not^ 
however,  permit  of  the  conception  that  there  can 
exist  any  ray  of  light,  which,  when  absorbed,  will 
not  raise  the  temperature  of  the  surface  absoil>- 
ing  it ;  and  therefore  the  division  of  the  rays  of 
the  spectrum  into  heat  ravs  and  light  rays  is  no 
longer  strictly  philosophiciiL  It  is,  however, 
certain  that  tnose  rays  which  produce  the 
greatest  heating  effect  and  but  little  luminous 
effect  are  concentrated  alx)ut  the  least  refran- 
gible end  of  the  spectrum,  while  the  m<  st 
luminous  rays  are  more  refrangible,  and  are 
consequently  thrown  nearer  to  the  violet  ex- 
tremily  of  the  spectrum. 

Beatb  or  BeatHer  (A.-Sax.  hseth,  Ger. 
heide).  In  a  general  sense  the  term  heath  is  ap- 
plied to  waste  land  in  which  the  prevailing  plants 
consist  of  one  or  more  of  the  common  species 
of  heath,  especially  Calhiva  vulgaris^  the  Erica 
vulgaris  of  Linnaeus.  This  plant  covers  many 
hundreds  of  acres  in  the  Highlands  of  Scotland, 
in  Ireland,  and  in  similar  climates  on  the  Con- 
tinent. It  attains,  in  many  phices,  the  height 
of  three  or  four  feet ;  and  is  used  for  thatching 
houses,  imiking  besom."*,  and  for  a  variety  of 
other  purposes.  The  tender  tops  form  a  sub- 
stitute for  mattresses  in  Highland  cottages; 
and  they  are  also  eaten  green  and  in  a  dried 
state  by  horses,  cattle,  and  sheep,  in  conntriee 
where  the  grasses  and  clovers  do  not  begin  to 
grow  till  late  in  the  spring.  Other  common 
species  are  Krica  Teiralix  and  E.  dm  reel. 

Beave  (A.-Siix.  hcbban,  Ger.  heben).  In 
Nautical  phnise,  to  employ  force  to  move  great 
weights  by  the  lever,  &c. ;  as  to  heave  up  the 
anchor  by  the  capstan  or  windlass ;  to  heave 
down  the  ship,  or  pull  her  over  on  one  side  to 
get  at  a  leak;  alno  to  heave  taiit  (tight),  or 
turn  the  capstan  till  the  rope  or  chain  applied 
to  it  becomes  tight. 

Beaven  (A.-Sax.  heofon).  The  Celestial 
Sphere,  or  Firmament,  or  Sky,  in  Astronomy, 
denotes  the  spaces  in  which  the  celestial  boilies 
are  placed,  or  through  which  they  apparently 
perform  their  diurnal  revolutions.  The  term 
heaven  was  frequently  used  by  the  ancients  to 
denote  the  orb  or  sphere  in  which  a  cflet-ti.d 
body  appears  to  move ;  and  hence  the  ancient 
astronomera  assumed  the  existence  of  as  many 
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beaTena  as  tliey  obeeired  different  and  appa- 
rently independent  motions.  They  supposed 
the  TarioQS  heavens  to  be  solid,  because  they 
could  oot  otherwise  sustain  the  bodies  pUtced 
iu  them ;  and  spherical,  because  perfect  motion 
must  be  performed  in  a  circle  which  is  formed 
by  the  section  of  a  sphere ;  and  dystalline, 
heixtiae  the  different  bodies  are  visible,  though 
tlieir  orbs  include  one  another.  The  first 
hmren  was  that  of  the  Moon,  the  second  of 
Venia,  the  third  of  Mercury,  the  fourth  of  the 
Sun,  the  fifth  of  Mars,  the  sixth  of  Jupiter, 
and  the  seventh  of  Saturn.  The  eighth,  which 
is  that  of  the  fixed  st-ars,  was  called  particularly 
ikt  Jiraament.  Ptolemy  added  a  ninth,  which 
vas  the  Primum  MobSu,  All  these  reveries 
hare  been  exploded  by  the  discovery  of  the 
tnifl  Bystem  of  the  universe,  and  the  laws  of  the 
planetary  motions. 

Beaiy  Bpar.  Native  sulphate  of  baryta. 
This  is  a  common  mineral  in  man^  mining 
districts.  It  occurs  in  several  crystallme  forms, 
of  vhich  the  cleavage  is  a  right  rhomboidal 
piism;  it  also  occurs  fibrous,  radiated,  and 
stalactitie.  Some  beautiful  specimens  of  the 
ktter  variely  have  been  found  in  Derbyshire 
of  a  brown  colonr.  The  crystals  are  usually 
▼hite,  or  nearly  colourless.  The  specific  gravity 
of  sulphate  of  baryta  is  4*1  to  4*6.  It  consists 
of  77  baryta,  40  sulphuric  acid,  its  equivalent 
bang  117.  It  enters  into  the  composition  of 
some  kinds  of  pottery,  but  it  is  chiefly  used  | 
in  the  adulteration  of  white  lead.     [Babixtm.]    I 

Hebdomadal  Council.  [Conobbqation  ; 
CoxvocATioK,  House  op.] 

Beb0  (Gr.  'HiSij).  In  Grecian  Mythology,  the 
goddess  of  youth,  whose  ofSce  it  was  to  hand 
round  the  nectar  at  the  banquets  of  the  gods. 
She  answers  to  the  Latin  goddess  Juventas. 

Beteew  Kaiiffiui«e«  A  dialect  of  the 
Semitic  fiunily  of  languages.  The  books  of 
the  Old  Testament  are  preserved  to  us  in  this 
Ungnage,  which  was  most  closely  allied  with 
that  of  the  Phcenicians,  Canaanites,  and  Car- 
thaginians. 

Beeale  (Gr.  'Ewin}).  In  Mythology,  a 
goddr«B,  not  mentioned  in  Homer,  but  by 
kter  writers  spoken  of  as  a  daughter  of  Perses 
and  Asteri^  Her  name  is  the  feminine  form  of 
Hecatos  (the  Far-shooter),  applied  to  Phcebus, 
Apollo,  and  Helios  (the  Sun).  In  the  Homeric 
Hymn,  she  aids  Demeter  (Ceres)  in  her  search 
for  PerEephond  (Proserpine) ;  in  other  versions 
of  the  myth  she  remained  with  the  latter  in  the 
netherworld.  Statues  were  set  up  to  her  in 
market-places,  and  especially  at  cross-roads. 

Beeatomb  (Gr.  Ucerdflfiii).     Properly,  a 
ficrifice  of  a  hundred  oxen ;  but  the  word  is 
often  used  to  signify  a  large  sacrifice  of  any 
^dofrictims. 
BecatMk    [Hbcatel] 

Beckto.  An  instrument  used  in  separating 
the  fibres  of  flax  and  placing  them  in  parall^ 
treasea. 

Beetle  Fewer  (Gr.  im-iHos,  from  HiSj  habit). 
A  constitational  fever,  attended  by  debility,  a 

Boall  quick  pulse,  paleness,  loss  of  appetite, 
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excessive  perspiration,  and  emaciation.  It 
generally  affects  more  or  less  of  an  intermittent 
character ;  but  the  exacerbations  and  remissions 
are  irregular,  and  the  sweating  stace  is  not  fol- 
lowed by  that  relief  which  it  usually  announces 
in  other  febrile  attacks.  It  is  often  symptoma- 
tic of  some  particular  disease,  and  requires  to 
be  treated  accordingly.  Where  this  is  not  the 
case,  or  where  it  seems  merely  an  attendant  on 
general  debility,  a  course  of  sarsaparilla  and  a 
milk  diet  are  often  very  beneficial;  but  where 
this  remedy  induces  perspiration  and  nauseates, 
much  management  is  required  in  carrying  it  on 
for  a  sufficient  length  of  time  to  prove  of  service. 

Beetogramme.  A  French  measure  of 
weights  100  grammes^  or  1,543*4  English 
grains. 

Bectolltre*  A  French  measure  of  volume 
- 100  litres,  or  6,102*8  £nfi;lish  cubic  inches. 

Beetom^tre.  A  French  measure  of  length 
B 100  mitres,  or  3,937  English  inches. 

BeealMu    In  Mythology.     [Pabis. j 

Bedenberf  Ite.  A  silicate  of  lime  and 
iron,  first  described  and  analysed  by  Heden- 
berg,  in  Sweden. 

Bedera  (Lat.).  The  genus  of  the  Ivy, 
belonging  to  the  order  Araliacea,  and  consist- 
ing of  scandent  evergreen  shrubs,  climbing  by 
means  of  short  sucker-like  rootlets,  which  ding 
to  any  surface  with  which  they  come  in  con- 
tact. Ivy  is  thus  enabled  to  mount  to  the  tops 
of  the  highest  buildings  or  of  the  tallest  trees. 
The  Common  European  Ivy,  H.  Helix^  yields  a 
large  number  of  varieties.  There  are  other 
species  peculiar  to  Africa — H,  canaritnsis,  and 
to  Asia — H.  cdchica  or  Ragnerianat  both  of 
them  well  known  in  gardens. 

Bederlo  Add.  A  crystallisable  acid  con- 
tained in  the  seeds  of  the  common  Ivy  (Hedera 
Helix).  An  alkaloid  {Hederine)  has  also  been 
obtained  from  the  same  source. 

Bedffe  (A-Sax.  hegge,  Fr.  haie).  A  living 
fence  or  waU  formed  of  woody  plants,  sown  or 
planted  in  a  line,  and  cut  or  clipped  in  such  a 
manner  as  to  form  a  compact  mass  of  any  degree 
of  width  and  height  that  may  be  required  for  the 
purpose  of  shelter,  separation,  or  defence.  The 
fences  most  generally  used  in  agriculture  are 
made  of  the  white  thorn  {CraUfgus  osyacantka, 
linn.),  because  it  has  spiny  branches,  and  forms 
a  strong  defence  against  cattle.  Fences  for  the 
purposes  of  shelter  and  separation  are  chiefly 
used  in  gardening,  and  for  the  most  part  are 
formed  of  evergreen  shrubs,  such  as  the  holly, 
yew,  box,  &c. ;.  or  sub-evergreens,  as  the  privet ; 
of  flowering  shrubs,  as  the  Ci/donia  japonica ; 
or  of  deciduous  shrubs  or  trees  with  persistent 
leaves,  as  the  hornbeam  and  beech.  In  the 
management  of  hedges  of  every  description  an 
important  point  is  to  keep  them  thick,  and  im- 
pervious to  wind  or  to  ammals  near  the  ground ; 
for  which  purpose  the  section  of  the  hedge  should 
be  made  broader  at  the  base  than  at  the  top,  in 
order  that  the  exterior  leaves  in  every  part  of 
the  hedge  may  eiyoy  in  an  equal  degree  the 
influence  of  light,  air,  and  perpendicul^  rains. 

Bedgelxeff.    [Esinacbus.] 
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An  arsenio-phosphate  of  lead 
ftnd  time  fix>m  Sweden. 

M&Ajwmrwaa  (Gr.  i^S^,  sweety  and  ipctfio,  a 
spice),  A  genus  of  herbaceous  or  dwarf  shrabb j 
J,egumino8<Bf  seTeral  of  which  are  familiar  in 
g^irdens.  To  this  eenus  belong  the  Camel's 
Thorta,  H.  Alhagi,  ^ich  produces  a  manna-like 
substance ;  and  also  the  Moving  or  Windmill 
plant,  H.  ffyram,  whose  leayes  possess  the  curious 
property  of  moving  their  leaflets  spontaneously 
in  different  and  opposite  directions,  under  the 
influence  of  light  and  warmth. 

Heel.  The  after  extremity  of  the  ship's 
keel :  also  the  foot  of  a  mast — To  keel  over,  vs 
to  incline  to  one  side. 

B0C6I9     PllllOSOpllJ'      ^U        [SCHBLUNO, 

Phtlosopht  of.] 

Beginu  In  Chronology,  the  era  used  by 
the  Mohammedans  in  the  computation  of  time. 
The  epoch  or  first  day  of  this  celi^brated  era,  so 
extensively  employed  in  the  East,  corresponds 
to  Friday,  July  16,  in  the  year  622  of  the 
Christian  era.  It  is  a  problem  of  some  im- 
portance to  convert  dates  expressed  by  the 
Mobammedan  computation  into  the  correspond- 
ing dates  of  our  calendar;  for  effecting  this  it 
is  necessaiy  to  be  acquainted  with  the  form  of 
the  Mohammedan  year. 

This  year  is  strictly  lunar;  and  the  civil 
months  are  adjusted  to  the  lunar  months  by 
means  of  a  cycle  of  30  years,  containing  19 
common  years  of  354  days,  and  eleven  inter- 
calary years  of  35d  days ;  the  cycle  thus  con- 
taining 10,631  days,  or  29  Julian  years  and  39 
days.  Each  year  is  divided  into  12  months, 
containing  alternately  30  and  29  days,  ex- 
cepting that  the  last  month  of  the  inter(»laiy 
year  contains  also  30  days.  The  intercalary 
years  are  the  2nd,  5th,  7th,  10th,  13th,  16th, 
18th,  21st,  24th,  26th,  and  29th  of  the  cycle. 
The  names  of  the  Mohammeda^i  months,  with 
the  number  of  days  in  each,  are  as  follow : — 

Moharem  . 
Bftphar 
Babia  I.  . 
Rabin  IL  . 
Jomadhi  I. 
Jomadhi  II. 
Regcb 

Such  are  the  chronological  elements  by  means 
of  which  Mohammedan  dates  are  reduced  to  the 
Christian  era.  The  rule  by  which  the  reduction 
may  be  accomplished  is  as  follows : — 

1.  Divide  the  number  of  years  (of  the  Hegira) 
elapsed  by  30 ;  the  quotient  will  be  the  number 
of  cj^cIps,  and  the  remainder  the  number  of 
years  elapsed  since  the  beginning  of  the  current 
cycle.  Call  the  quotient  A,  and  the  remainder 
B,  and  let  x  be  the  number  of  intercalary  years 
in  B;  then  the  number  of  days  that  have 
elapsed  from  the  commencement  of  the  Hegira 
to  the  beginning  of  the  year  in  which  the  date 
occurs  is  given  by  this  formula : 

10,631  A +354  B  +  4r; 

for  10,631  is  the  number  of  days  in  the  cycle, 

and  364  the  number  of  days  in  the  common 

lunar  year.     To  the  sum  obtained  by  this  for- 
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Dayi 

.        80 

Sbaban      .       .       29 

29 

80 

Shawall     .        .       89 

S9 

Dhal  Kadah     .        80 

80 

Dhnl  Hajah      .       39 

89 

In  inter- 

80 

calary  jean  .       80 

HEIGHTS 

mula  add  the  days  since  the  beginning  of  the 
'  current  year,  and  the  result  is  the  number  of 
days  from  the  oommencement  of  the  Hegira  to 
the  given  date. 

2.  To  the  number  of  days  from  the  com- 
mencement of  the  Hegira  to  the  given  date  add 
the  number  of  davs  between  the  commence- 
ment of  our  era  and  the  Hegira,  and  the  sum  is 
the  number  of  days  from  the  first  of  our  em 
to  the  given  date.  The  number  of  days  from 
the  bt-ginning  of  our  em  to  the  Hegira^  or  to 

^  July  16,  622,  is  227,016. 

3.  Having  now  found  the  number  of  dajs 
from  the  Incarnation  to  the  given  date,  it  only 

■  remains  to  convert  the  sum  into  Julian  yeur». 

-  For  this  purpose  divide  by  1,461  (the  number 

I  of  days  in  the  Julian  intercalary  period),  and 
call  the  quotient  C.  Divide  the  remainder  by 
06'),  and  call  the  quotient  D,  and  the  remainder 
of  this  la5t  division  y.  Then  4  C  +  D  is  tho 
number  of  Julian  years  elapsed  since  the  be- 
ginning of  the  Christian  era,  and  y  is  the  numbt^r 
of  days  that  have  elapsed  of  the  current  y^ar. 
This  gives  the  date  in  Old  Style.  To  reduce>  it 
to  the  Gregorian  Style,  it  ia  only  necessary 

'  (during  the  present  centuiy)  to  add  twelve  days. 

[CA-LENDAB.] 

Betrbt  (Grer.  hoheit).  In  Geometry,  the 
same  as  ALTmn>B  [which  see]. 

Belffbtea  (from  height).  In  Painting,  a 
verb  signifying  to  make  prominent  by  means  of 
touches  of  light  or  briUiant  colours,  as  con- 
trasted with  the  shadows;  the  effect  is  also 
heightened  by  deepening  the  shadows. 

Belf^lxtSi  MeasiiTein«Bt  of.  The  deter- 
mination of  the  relative  altitudes  of  points  on 
the  earth's  surface  is  of  equal  importance  in  phy- 
sical geography  with  the  determination  of  their 
latitudes  and  longitudes.  There  are  three  dif- 
ferent methods  by  which  the  operation  is  usually 
effected.  When  it  is  required  to  determine  not 
only  the  height  of  one  point  or  station  relatively 
to  another,  but  the  relative  heights  of  a  number 
of  points  above  a  common  horizontal  plane  (as 
for  tracing  the  line  of  a  canal),  recourse  is  had 
to  the  operation  of  le  vellins:.  The  second  method 
is  to  observe  the  angle  of  elevation  or  depression 
of  one  station  as  seen  from  another,  and  to  com- 
pute, from  the  observation  and  from  the  dis- 
tance of  the  two  stations,  the  difference  of 
altitude  by  the  rules  of  trigonometiy.  The 
third  method,  and  the  most  important,  as  being, 
generally  speaking,  the  most  applicable,  is  to 
deduce,  by  means  of  the  known  physical  pro> 
'  perties  of  the  atmosphere,  the  differences  of 
'  vertical  height  from  the  observed  differences 
I  of  atmospheric  pressure  as  indicated  by  the 
barometer. 

I  The  following  approximate  formula  for  calcu- 
lating the  difference  of  altitude  r,  in  feet,  between 
two  stations  at  which  k  and  h'  are  the  heights, 
in  inches,  of  the  mercurial  column,  is  frequently 
used: 

r«Jt(logA-logcA'). 
In  this  formula  common  logarithms  are  to  be 
employed,  and  k  and  c  are  to  be  previously 
I  determined  by  the  following  fomuihjB,  in  which 
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r  aad  t'  denote  the  temperaturefly  centagrade, 
of  tlw  macary  at  the  two  stations,  i  and  f  the 
tenpeEstiireB  of  the  air,  and  I  the  latitude: 
60345  (i  +  *  +  ^\ 

1 --00267  cos 2^1       600/' 
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Tbe  method  of  obtaining  these  formnlae  is  giyen 
I'T  Poinaa  in  his  Mi^iaus,  t  2.  In  Biot's 
Aifrowmie  Pkysiqtte,  and  Schnmacher^s  As- 
t^momiseke  Nackriehien,  stiD  more  complete 
i&vesdg&tions  on  barometric  measurerapnts  will 
l^  fboad.  The  most  handy  method  with  which 
vf  uf  acquainted  is  dne  to  Mr.  Ellis ;  it  will 
U  tuasd  described  at  length  in  the  Reader  of 
J<T  23, 186*. 

Betmte  (after  Dr.  Heim,  of  Berlin).  To 
Xlii  geoQs  of  Ltfthraeea  belongs  H.  salicifolia, 
tb«  HADcfainol  of  the  Mexicans,  regarded  by 
Uimi  u  s  potent  remedy  in  yenereaf  diseases. 
It  is  a  small  shmb,  with  willow-like  leaves, 
AEd  yellow  flowers  in  their  axils. 

Beir  (Lat.  haeres).  In  Law,  one  who  suc- 
f^^  by  descent  to  lands,  tenements,  and 
t'T^itaments.  Btrictly  speaking,  a  person  is 
2«<  property  called  heir  in  the  lifetime  of  his 
in«*to!r;  according  to  the  ancient  maxim, 
'"SO  fit  hares  viventis.  {For  the  rules  which 
p  7.^ni  this  succession  in  Eng^nd  by  common 
liw  and  statute,  see  Dsscbnt.)  Hmr-apparent 
i-  he  who  (by  law  or  custom)  must  succeed,  by 
^  ^-nt,  to  the  hereditaments,  if  he  survive  the 
I'-ntrst  tenant;  as  at  common  law,  the  eldest 
^  c  Heir-jMmtmptive,  he  who  stands  nearest 
ia  succession  in  the  default  of  an  heir^apparent ; 
s>  la  eldest  brother  where  there  is  no  issue. 
}i"'<t-law,  or  heir-^eneralf  is  he  who  succeeds 
ly  descent  to  lands  m  fee  simple.  Retrspecial, 
I'^e  in  tail  claiming  by  the  form  of  the  gift. 
[Fti  Tail.]  Bitir  t^  custom,  he  who  succ^ds 
f^  Uads  or  tenements  by  custom ;  as  all  the 
B«ja«  by  garelkind.  ffeir-male,  i.e.  the  nearest 
ni]f  ia  Die  Bucoesrion,  is  not  strictly  a  tenn  of 
Frziiflh  law,  since  lands  cannot  descend  in  this 
^^;  but  some  dignities  are  thus  limited.  A 
i^rmt  ia  sometimes  called  hnr  by  devise,  or 
^*ni /actus.  Bastards,  aliens,  persons  attaint 
cf  trttaoo  and  felony,  cannot  be  heirs;  but 
ijiota  and  lunatics  may.  Things  that  pass 
*^  the  land,  as  conditions  and  covenants  real, 
rf^  and  chatt«l8  amiexed  to  the  fi^eehold 
[Fixnms],  and  terms  of  years  to  attend  the 
i^^tuoe,  are  in  ordinaiy  lezal  language  said 
*^'9o  to  the  heir :  as  also  ieirJoams,  being  such 
P^  and  chattels  as  go  by  special  custom  along 
v^li  the  inheritane&  In  Scottish  law,  the  word 
^  ia  taken  in  a  larger  acceptation,  as  to  per- 
>  =al  aa  well  as  real  property.  Heirs-at-law  are 
^'nitfd  in  it  keirs  tDhatsomsver.  Scottish  law 
>^^iwfs  several  species  of  heirs :  as  the  heir- 
'•"^  who  has  the  right  of  action;  heir  of 
i  *.  or  lineal  heir ;  heir  by  conquest^  who  suc- 
^  'i'i  to  estate  to  which  the  deceased  donor 
'-'i  nft  himself  succeed  by  descent;  heirs  por- 
'^ '•!«,  in  English  law  coparceners;  heir  of 
tUii«  I'or  in  lail\  and  so  forth.  By  the  civil 
105 


HELIANTHUS 
law,  heirs  are  of  two  kinds — ^legitimate,  or  by 
act  of  law ;  and  instituted,  or  by  the  will  of 
the  possessor:  the  former  only  answering  to 
those  who  are  properly  designated  as  heirs  in 
our  own  law,  the  latter  to  our  purchasers.  Le- 
gitimate are  either  heirs  of  blood — heirs  under 
the  title  unde  vir  et  uxor,  by  which,  in  default 
of  heirs  of  blood,  a  husband  or  wife  succeeded 
to  the  goods  of  the  deceased  spouse  (a  pro- 
vision not  generally  preserved  in  modem 
Continental  law);  and  heirs  irregular — such 
as  the  lord  to  whom  an  escheat  falls,  &c.  Heirs 
instituted  are  of  many  kinds. 

Beir^loonui.  In  Law,  such  goods  and 
personal  chattels  as  go  to  the  heir  along  with 
the  realty.  The  quality  of  heir-looms  is  fixed 
by  custom ;  but  the  term  is  commonly  applied 
to  pictures,  plate,  &c.,  settled  so  as  to  go  eiiong 
with  a  title  or  estate. 

Belen.    In  Mythology.    [Paris.] 

Belenlne*  Elecampane  Camphor,  A  cry- 
stalline camphor-like  substance,  found  in  the 
root  of  Inula  Hdenium,  or  Elecampane.  Its 
vapour  has  a  peculiar  odour  somewhat  resem- 
bling that  of  patchouli.  Its  chemical  formula 
appears  from  the  analyses  of  Dumas  and  Oer- 
hardt  to  be  CaiHi^Os. 

Bellaeal  (Gr.  ^Kuut6t,  hdongin^  to  the  sun). 
In  the  ancient  Astronomy,  a  star  is  said  to  rise 
hdiacaUy  when,  after  being  in  coigunction  with 
the  sun,  and  consequently  invisible,  it  rises  so 
soon  before  the  sun  as  to  be  visible  in  the  eastern 
horizon  in  the  moi^iing  twilight ;  and  it  is  said 
to  set  hdiacaUyyrhsD.  the  sun  approaches  so  near 
to  it  that  it  is  lost  in  his  light,  or  ceases  to  be 
visible  in  the  western  horizon  when  he  has  dis- 
appeared. At  the  opposite  season  of  the  year 
le  same  star  rises  as  the  sun  sets,  and  sets  as 
the  sun  rises ;  it  is  then  said  to  rise  and  set 
aeronycaUy.  When  a  star  or  planet  rises  and 
sets  at  the  same  instant  with  the  sun,  it  is  said 
to  rise  and  set  cosmicaUy.  These  technical  terms 
occur  frequently  in  the  works  of  Hesiod,  and  in 
Ovid's  FasH,  The  ancients  fixed  the  commence- 
ment of  the  seasons  by  the  positions  of  the  stars 
relatively  to  the  sun  at  his  rising  and  setting. 

BeUadM  (Gr.).  In  Greek  Mythology, 
daughters  of  the  Sun,  who  wept  amber  tears  on 
the  death  of  Fhaethon. 

Belleea  (Gr.  'HXiold,  probably  connected 
with  oAfa,  an  assembly,  from  oAifs,  thronged). 
In  Ancient  History,  the  chief  of  the  ten  courts 
among  which  the  6,000  Athenian  jurymen  were 
distributed,  and  which  on  important  occasions 
sometimes  contained  them  aUL  Before  this 
tribunal  were  brought  causes  of  consequence  to 
the  state  and  individuals,  which  did  not  involve 
bloodshed.  (Mem.  de  FAcad.  des  Insorip.  voL 
xviii. ;  Boeckh's  Public  Economy  of  Athens.) 

Bellauitlaiis  (Grr.  ffhios,  the  sun,  and  Mot, 
a  flower).  This  genus  of  Composita  yields  the 
well-known  Sunflower,  H,  annuus,  one  of  the 
most  showy  of  laige  growing  annuals ;  its  seeds 
yield  a  useful  oil  in  great  abundance.  Another 
species  is  the  Jerusalem  Artichoke,  If.  tuberosus, 
a  wholesome  esculent  resembling  the  potato,  and 
extensively  cultivated. 
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BelleHrarsnm  (Or.  fjxior,  and  xP^^'y  go^- 
The  typical  genus  of  the  race  of  Oompo- 
Hite  flowers  which  are  called  ETerlastings  or 
Immortelles.  These  *  everlasting  flowers  *  are 
in  fact  the  flower-heads  of  the  species  of  Hdi- 
chrysuM  and  of  plants  allied  to  it,  which  at 
one  time  or  other  have  been  separated.  The 
oraamental  part  consists  of  the  involncral  scales, 
which  in  addition  to  their  dry  scarions  dtun,ble 
character  have  acquired  colours  of  more  or  less 
brilliancy.  The  common  H,  bracteatum  of  gar- 
dens has  given  rise  to  various  everlastings  of 
distinct  and  showy  colours. 

Beliooid  (Or.  ikucotiHs,  fix)m  lAt(,  a  curl). 
There  are  two  surfaces  of  this  name :  the  De- 
velopable Htlicoid  or  acrew-surface,  whose  gene- 
rators are  the  tangents  to  a  common  helix ;  and 
the  Skew  Helicoidy  generated  by  a  line  which 
moves  80  as  always  to  rest  on  the  helix  and  cut 
its  axis  perpendicularly.  The  former  is  simply 
the  developable  osculatrix  of  the  helix — a  de- 
velopable surface,  therefore,  of  which  the  helix 
is  the  cuspidal  edge;  the  latter  is  a  conoid 
having  the  helix  for  its  directing  curve;  it  is  in 
fact  ^e  locus  of  the  principal  normals  of  the 
helix.  The  developable  helicoid  is  circum- 
scribed to  the  skew  helicoid,  the  helix  itself 
being  the  curve  of  contact  Every  plane  per- 
pendicular to  the  axis  of  the  helix  cuts  the 
developable  helicoid  in  the  involute  of  the  cir- 
cular section  of  the  cylinder  on  which  that  helix 
is  traced.  The  developable  helicoid  is  also  the 
cydifyinff  surface  of  the  helix ;  that  is  to  say, 
when  the  surface  is  unfolded  into  a  plane,  the 
helix  becomes  a  circle. 

Bellocentrlo  (Gr.  IjKioSt  and  Kivrftov^  cen- 
tre). The  heliocentric  longitude  of  a  planet  is 
the  an^le  at  the  sun's  centre,  formed  by  the 
projection  of  its  radius  vector  on  the  ecliptic 
and  the  straight  line  drawn  from  the  centre  of 
the  sun  to  the  first  point  of  Aries.  Similarly 
the  hdiocentric  latitude  of  a  planet  is  the  angle 
formed  by  the  straight  line  which  joins  the 
centres  of  both  planet  and  sun,  with  the  plane 
of  the  ecliptic  The  greatest  heliocentric  lati- 
tude is  consequently  equal  to  the  inclination  of 
the  planet's  orbit. 

Bellooentric  System.  In  Astronomy,  the 
system  which  regards  the  sun  as  the  centre  of 
our  solar  system.  This  theory  was  first  pro- 
pounded by  Aristarchus  of  Samoa,  and  after- 
wards established  by  Copernicus.  As  put  forth 
by  him,  it  needed  only  Newton's  hypothesis  of 
gravitation  to  complete  the  system  of  modem 
astronomy.  (Sir  (J.  C.  Lewis,  Astronomy  of  the 
Ancients,  chap,  iii.) 

BelloiTaplXa  An  instrument  devised  by 
Mr.  Warren  de  la  Rue  for  the  special  object  of 
obtaining  photographs  of  the  sun.  It  may  be 
doscribed  as  an  equatorial  telescope  with  special 
modifications.  The  classic  heliograph  in  use 
at  Kew  has  a  tube  square  in  section  and  larger 
at  the  lower  end  than  at  the  object  glass  end. 
The  image  of  the  sun,  0*466  inches  in  diameter 
at  the  focus,  is  enlarged  to  nearly  four  inches 
by  means  of  a  secondary  object-glass,  and  this 
image  is  received  on  a  photographic  plate.  The 
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sun's  light  is  so  intense  that  not  only  has  the 
aperture  to  be  cut  down  to  two  inches,  but  an 
instantaneous  apparatus  of  a  peculiar  construc- 
tion has  to  be  employed.  When  the  picture  is 
about  to  be  taken,  an  opening  about  one-thirtipth 
of  an  inch  wide  flashes  across  tho  axis  of  the 
secondary  object-glass,  and  the  rays  from  the 
different  parts  of  the  disc  pass  through  it  in  suc- 
cession and  are  depicted  on  the  collodion  plate. 

Bellograpliy  (Gr.  IJXiof,  and  ypd^,  I 
describe).  A  genei^  name  given  to  the  art  of 
flxing  images  of  objects  by  means  of  Photo- 
GRAFHT  [which  see]. 

BeUometer  (Gr.  fjXios,  and  /Urpop,  tneor 
sure).  A  kind  of  micrometer  for  measuring 
the  diameters  of  the  sun,  moon,  and  planets,  or 
an^  small  apparent  distance  between  celestial 
objects.  The  instrument  best  known  by  this 
name  appears  to  have  been  proposed  or  sug- 
gested by  Mr.  Savery  {Phil.  Trans.  voL  xlviiL) 
about  the  year  1743 ;  but  it  was  first  applied  by 
Bouguer  in  1747,  and  has  since  been  improved 
by  Sollond  and  Fraunhofer.  The  principle 
on  which  the  instrument  is  constructed  is  as 
follows :  Two  object-glasses  of  the  same  focal 
distance,  or  rather  the  two  halVes  of  a  divided 
object-glass,  are  placed  side  by  side  in  the  samo 
tube  with  an  apparatus  90  contrived  that  tho 
distance  between  the  centres  can  be  increased 
or  diminished  at  pleasure.  In  this  manner  two 
images  of  the  sun  are  formed  at  the  focus  of 
the  common  eye-glass.  Thus 
the  circle  AAA  represents 
the  field  of  view  of  the  tele- 
scope, or  the  visible  circle. at 
the  common  focus  of  the  two 
object-glasses  and  the  eye- 
glass, while  the  two  small  cir- 
cles represent  the  two  images 
of  the  sun  formed  by  the  two  object-glasses. 
When  the  observer  proposes  to  measure  8ie  dia- 
meter of  the  sun,  the  two  object-glasses  are 
brought  by  means  of  a  tangent  screw  to  such  a 
distance  from  each  other  that  the  two  images 
touch  in  a  point  T,  and  the  distance  between 
the  centres  of  the  two  object-glasses,  estimated 
in  seconds,  gives  the  distance  between  B  and  C 
the  centres  of  the  images ;  that  is,  the  diameter 
of  the  sun.  The  Oxford  instrument  is  the 
fiinest  specimen  of  its  dass  in  England;  it  is 
admirably  described  in  Nichol's  Cyclop,  of  the 
Physical  Sciences.  The  principle  has  also  been 
applied  to  the  microscope.     [Micboueteb.] 

Belles.    [Peabthon.] 

Bellofloope  (Gr.  Viof ,  and  erKoxim,  I  view\ 
The  name  given  by  Scheiner  to  an  instrument 
of  his  own  invention  for  observing  the  suu 
without  hurting  the  eye.  The  ordinary  method 
is  to  place  a  disc  of  coloured  glass  before  the 
eye-piece  of  the  telescope. 

Bellostat.  An  instrument  invented  by 
Gravesande  for  the  purpose  of  obviating  in 
optical  experiments  the  inconvenience  arising 
from  the  continual  change  of  direction  of  the 
solar  rays,  by  reflecting  them  in  the  same 
straight  line. 

It  is  easy  to  conceive  a  mechanism  by  which 
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this  olject  may  be  aecompIiRhed.  Suppose  a 
ei  -d  to  be  placed  with  its  dial  parallel  to  the 
f^sator,  or  the  axis  of  the  index  hands  parallel 
t"  the  axis  of  the  earth ;  and  suppose  a  rod 
iVLaected  with  the  extremity  of  the  hour  hand 
t<>  atett  the  axis  produoed  and  make  with  it 
ly  proper  angle ;  then  a  mirror  fixed  perpen- 
ik^Urij  to  the  rod  will  have  the  motion  re- 

For  a  description  of  the  original  instmment, 
M  Giavesande's  Pi^s.  EUmenta ;  but  it  has 
t^  greatly  improved  by  Chasles,  Mains,  &c. 
■j'^trnd  ie  V&6U  Polyieckniqitej  cahier  16; 
Kol  Pif$ipie  Expirimeniale,  tonL  ii.)  ThiiB 
i!i<4niioent  is  now  extensively  used  in  oonnec- 
L'c  with  the  Sfbctboscofr  [which  see], 

BeUetrepe  (G^.  ^\wrp6irtop,  a  plant  which 
tuts  to  the  aim).  A  garden  floWer  of  South 
Am^rictn  origin,  known  by  its  peculiar  fragrance, 
vhich  his  Bcqoired  for  it  the  name  of  Cheny- 
y^.  The  flower-heads  offer  a  good  illustration 
ft  bnnefaiDg  circinate  racemes.  It  can  scarcely 
i*  callMi  showy,  but  the  plant  is  highly  valued 
f  <: !  la  odour.  K  peruvianum  is  the  most  popular 
of  the  species. 

HiuoTBonL  In  Geodes^,  an  instrument 
ii«rd  to  reflect  light  to  distant  stations.  Mens 
vjd  Profntor  W.  A.  Miller  have  both  suggested 
T<rrT  convenient  forms  of  this  instrument. 

leUz  (Gr.  lAi{,  a  whorl).  The  name  of  a 
LioDcan  genus  of  the  Vermea  Testacea,  cha- 
rvffrised  by  the  entire  and  crescent-shaped 
4«-Qmg  of  the  shell,  and  forming  in  the  system 
cf  Woodward  the  type  of  a  family  of  terrestrial 
aod  air-breathing  Gastropods,  including  the 
^seni  VitriMty  BuUmus,  Pupa,  Sucemeat  Ana- 
«'"»^  Stnptajris,  Sagda,  Heliceila,  SUnopvs, 
O^dnifx,  Partula,  Jchatina,  GUmdina,  Spi- 
r<uw,  Aehatindla^  Cyfindrelia,  Balea,  Mega- 
n^-n,  GausUiOy  and  HeUs  proper,  of  wmch 
our  ccDUDon  gfuden  snail,  Uelix  hortensU^  is 
to  example. 

The  fpe$l  vine-Aoail  (Hdur  pomaHa,  Linn.) 
^vraed  one  of  the  luxuries  of  tne  tables  of  the 
i:/rj^iA  Romans,  and  by  peculiar  feeding  and 
<^i'T  treatment  was  brought  to  attain  an  im- 
r>i^  size^  It  is  still  an  article  of  food  in 
fain  cantons  in  Switzerland  and  France. 
>j4tli  do  much  damage  to  vegetables  in  cul- 
*  *atcd  grounds,  biting  off  pieces  of  the  leaves 
'  y  Buans  cf  a  semicircular  dentated  homy 
w*,  vhich  is  affixed  to  the  npper  lip. 

HiLiz.  In  Anatomy,  this  term  is  applied  to 
*^^  reflected  margin  of  the  external  ear. 

Hira.  In  Arahitecture^  the  curling  stalks, 
^  Tolatea,  under  the  flowers  in  each  face  of  the 
^'  3«w  of  the  Corinthian  capital 

Hiuz.  In  Geometry,  a  non-plane  curve 
vhone  tai^ents  are  all  equally  inclined  to  a 
^  ri^t  line.  The  tangents  to  a  helix, 
'^^n^ort,  are  parallel  to  the  generators  of  a 
r-dt  cone,  having  this  fixed  line  for  axis.  The 
'*<iiatisg  planes  of  a  helix  are  also  equally 
'•^'^^  to  this  fixed  line,  since  each  contains 
^*^  eowieentive  tangents,  and  is  therefore 
?«iiUd  to  a  tangent  plane  of  the  above  right 
o-a^-.  The  binoraialB  and  their  parallels,  the 
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polar  lines  of  a  helix  being  perpendicular  to 
the  osculating  planes,  are  parallel  to  the  gene- 
rators of  the  reciprocal  of  the  auxiliary  cone 
under  consideration,  which  reciprocal  is  ob- 
viously also  a  right  cone,  so  that  ue  polar  lines 
of  the  primitive  helix  are  inclined  to  the  fixed 
line  at  a  constant  angle,  which  is  the  complement 
of  the  inclination,  to  the  same  line,  of  the 
tangents  to  the  original  helix.  These  polar 
lines,  therefore,  are  tangents  to  a  second  helix ; 
in  other  words,  the  po&r  surface  of  a  helix  is 
itself  a  developable  helicoid ;  the  cuspidal  edge 
of  this  surface,  that  is  to  say  the  second  hehx 
itself,  is  of  course  the  locus  of  the  centres  of  the 
osculating  spheres  of  the  first  helix.  The  prin- 
cipal normius  of  a  helix  are  obviously  perpen* 
dicular  to  two  corresponding  generators  of  our 
reciprocal  cones,  and  therefore  to  the  plane  of 
these  generators,  which  latter  contains  the 
common  axis  of  the  cones.  Hence  the  principal 
normals  in  question  are  all  perpendicular  to  the 
fixed  line,  in  other  words  parallel  to  a  fixed 
plane. 

The  rectifying  planes  of  a  helix,  being  peiv 
pendicular  to  the  principal  normals,  are  parallel 
to  the  fixed  line,  and  therefore. the  rectifying 
surface  which  they  envelope  is  a  cylinder,  whose 
generators,  the  rectifying  fines,  are  also  parallel 
to  that  fixed  line.  When  this  rectifying  surface 
is  an  ordinary  cylinder  of  rotation,  the  helix 
becomes  the  common  helix,  or  the  curve  formed 
by  the  thread  of  an  ordinary  screw.  For  the 
general  heUx  the  ratio  of  the  angles  dr  and  da 
of  contact  and  torsion,  and  hence  also  the  ratio 
of  the  radii  p  and  r  of  curvature  and  torsion, 
are  constant.  This  is  evident  on  reflecting  that 
dr  and  dtr  are  the  angles  between  corresponding 
consecutive  generators  of  our  auxiliary  reciprocal 
cones.     Conversely  the  curve  is  a  helix  for 

which  -  is  constant    This  was  first  shown  by 

P 
Bertrand  (Liouville's  Journal,  1848).  For  the 
common  helix  both  p  and  r  are  constant — a 
theorem  whose  converse  is  also  true,  as  has  been 
shown  b^  Puiseux.  The  radius  of  curvature  p, 
in  fiict^  IS  then  simply  the  radius  of  curratiire 
at  the  extremity  of  the  minor  axis  of  the  eUip- 
tical  section,  in  which  the  right  cylinder  is  cut 
bv  the  osculatbg  plane ;  and  since  all  osculating 
planes  are  equally  inclined,  to  the  axis  of  the 
cylinder,  aU  such  ellipses  are  equal  The  prin- 
apal  normals  of  the  common  helix  all  pass 
through  its  axis,  and  therefore  generate  a  conoi- 
dal  sur&ce,  the  skew  helicoid,  upon  which  the 
axis  is  a  Une  of  striction.  The  locus  of  the 
centres  of  absolute  curvature,  which  for  all  non- 
plane  curves  is  situated  on  the  polar  developable, 
coincides  with  the  cuspidal  edge  of  the  latter 
surface  in  the  case  of  a  common  helix ;  so  t<hat 
the  loci  of  centres  of  absolute  and  spherical 
curvature  of  the  helix  coincide  with  a  co-axal 
helix,  which  has,  in  common  with  the  original, 
the  same  principal  normals.  The  two  helices 
are  consequently  curves  on  the  same  skew 
helicoid,  formed  by  their  common  principal 
normals. 
Amongst  the  numerous  interesting  properties 
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of  two  such  conjugate  hdices,  the  foUowing  are 
worth  noting :  The  tang^ts  of  one  helix  are 
the  polar  lines  of  the  other,  that  is  to  say  the 
deyelopable  osculatrix  (helicoid)  of  the  one  is 
the  polar  developable  of  the  other,  or  the  oecu- 
lating  plane  of  the  one  is  the  polar  plane  of  the 
other;  so  that  their  elements  a^aeent  to  a 
common  principal  normal  are  perpendicnlar  to 
one  another.  These  two  helices  are  bat  special 
cases  of  curres  described  upon  the  same  skew 
surface,  so  as  to  have  in  common  the  generators 
of  this  surface  for  principal  normals.  Two  such 
curves  always  ihtercept  equal  segments  upon 
aU  generators,  and  their  corresponding  oscu- 
lating planes,  through  the  same  generator,  en- 
eloee  a  constant  angle.  Bertrand,  Serret^ 
Voizot,  and  Curtis  have  published  interesting 
paprs  on  this  subject  in  liouville's  Journal^ 
yols.  XV.  and  xvi. 

The  common  helix  which  passes  through 
three  consecutive  points  of  a  non-plane  curve^ 
and  has  its  axis  parallel  to  the  rectifying  line 
of  that  curve,  is  called  the  osculnUng  helix  of 
the  latter.    [OscfiTLATnre  Hhlix,] 

Belladotbertiim  (Gr.  'EAAdf,  Greece,  and 
BripioVf  beast),  A  fbssU  mammalian  discovered 
by  M.  Oaudiy  near  Pikomi,  in  Greece.  Its 
similarity  to  the  giraffe  at  first  led  Professor 
Duvemoy  to  place  it  nnder  the  genus  Camdo- 
pardalis,  which  it  resembled  in  the  proportions 
of  the  lower  jaw,  in  the  secondary  modifications 
of  the  grinding  teeth,  and  in  the  length  of  the 
limbs.  It  was,  however,  devoid  of  horns.  M. 
Gaudiy  and  Professor  Owen,  therefore,  erected 
it  into  a  separate  genus.  It  is  found  in  the  old 
pliocene  of  France  and  Greece. 

BellanodloflD  (Gr.  'EAAowSdccu}.  The 
judges  in  the  Olympic  games.  The  judges  of 
the  court-martial  in  the  Lacediemonian  army 
were  also  known  by  the  same  name. 

BeU6  (Gr.).  In  Greek  Mythology,  a 
daughter  of  Athamas  and  sister  of  Phrixus. 
She  fell  from  the  golden-fieeced  ram,  and  was 
drowned  in  the  steiit  which,  according  to  the 
legend,  thus  received  the  name  of  the  HeUespont. 

Bellebore  (Gr.  IXA^/3opos).  In  Pharmacy, 
this  term  is  applied  to  the  roots  of  the  black 
and  white  hellebore.  The  root  of  Black  Helle- 
bore {HcUebortts  officinalia),  called  also  Melam- 
podium^  has  a  bitterish  acrid  taste,  and  is  a 
drastic  purge  and  emetic :  the  root  of  the 
White  Hellebore  (  Veratrum  album)  is  similar, 
but  more  active  in  its  operation.  [Vehatbia.] 
It  WHS  formerly  used  in  the  cure  of  gout,  and 
in  some  maniacal  cases  where  no  effect  is  pro- 
duced except  by  very  powerful  means;  but 
these  rem^ies  have  now  fallen  into  disuse. 
The  leaves  of  the  Helleborusfatidm,  or  Stinking 
Hellebore,  have  also  been  used  to  evaluate 
worms  from  the  intestines ;  but  they  are  dan- 
gerously active. 

BeUeboriis  (Gr.  iWtfiopos).  Of  the  Helle- 
bore genus,  one  of  the  Ranuncvlacew,  H.  nigcr, 
well  known  in  gardens  as  the  Christmas  Bose 
and  used  in  medicine,  and  the  Black  Hellebore 
of  the  ancients,  H.  officinalis,  are  the  most 
important  species.  Several  others  are  objects 
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of  interest  in  gardens  on  account  of  the  beauty 
of  their  flowers.     [Hellbbobb.] 

BeUenlo  (Ghr.  kKKn¥tK6s,  fipom  ""EKKjiv,  a 
Greek),  The  name  given  to  the  common 
dialect  which  prevailed  very  generally  among 
the  Greek  writers  after  the  time  of  Alexander. 
It  was  formed,  with  very  slight  variations,  from 
the  pure  Attie  of  the  age  preceding  its  intro- 
duction. 

Btfleatotte.  The  name  given  to  that  dialect 
of  the  Grecian  language  which  was  used  by  the 
Jewish  writers.  Its  peculiarities  consisted  in 
the  introduction  of  n>reig;n  words  very  little 
disgtdsed,  but  more  especially  of  Oriental  me- 
taphors and  idioms ;  but  not  at  all  in  the  in- 
flexions of  words,  which  were  the  same  as  in 
the  Hellenic 

Bellenlsta.  The  Jews  who  from  their 
foreign  birth  or  travel  used  the  Greek  (Hellenic) 
language,  are  distinguished  by  this  name  in 
the  Acts  of  the  AposUes.  The  word  is  derived, 
according  to  a  common  method  of  formation  in 
the  Gh:«ek  language,  from  the  verb  kKKni^iQeuf, 
to  Helleniee,  or  adopt  the  manners  of  a  Greek. 
There  were  great  numbers  of  Jews  scattered 
throughout  the  Boman  empire  at  this  period, 
more  especially  in  the  Asiatic  and  East  African 
provinces,  where  the  Greek  was  the  current  lan- 
guage. From  their  long  sojourn  in  fbrei^ 
countries  they  were  distinguished  from  the 
Hebraists,  or  native  Jews,  by  the  greater  libe- 
rality of  their  views  with  respect  to  the  nature 
of  the  promises  of  the  Old  Testament  It  appears 
from  Acts  vi.  1,  that  these  Jews  retained  the 
distinctive  name  of  Hellenists  after  their  con- 
version to  Christianity,  and  that  there  continued 
to  subsist  some  jealousy  between  them  and  tlie 
native  Christians. 

Belm  or  Belinet  (Goth,  hilms,  Old  Norse 
hialmr,  Gter.  helm,  Fr.  heaume).  Defensive 
armour  for  the  head.  The  armour  which  par- 
ticularly guarded  the  head  was  known  by  the 
general  denominations  of  headfiecCy  casque,  and 
helmet.  Helmets  were  anciently  formed  of 
various  materials,  but  chiefly  of  skins  of  beasts, 
brass,  and  iron.  An  open  helmet  covers  only 
the  head,  ears,  and  neck,  leaving  the  face  tin- 
guarded.  Some  open  helmets  have  a  bar  or 
bars  from  the  forehead  to  the  chin,  to  guard 
against  the  transverse  cut  of  a  broadsword  ; 
but  it  affords  little  defence  against  the  point 
of  a  lance  or  sword.  A  dostf  helmet  entirely 
covers  the  head,  fiiee,  and  neck ;  having  on  the 
front  perforations  for  the  admission  of  air,  and 
slits  through  which  the  wearer  may  see  the 
objects  around  him ;  this  peu^,  which  is  styled 
the  visor  (from  the  French  word  viser,  to  take 
sight),  lifts  up  by  means  of  a  pivot  over  each 
ear.  Some  helmets  have  a  bever  (from  the 
Italian  bevere,  to  drink),  which,  when  closed, 
covers  the  mouth  and  chin,  and  either  lifts  up 
by  revolving  on  the  same  pivots  as  the  visor,  or 
lets  down  by  means  .of  two  or  more  pivots  on 
each  side  near  the  jaws.  The  use  of  the  bever 
was  to  enable  the  wearer  to  eat  and  drink  more 
commodiously  than  could  be  done  in  a  helmet 
with  a  visor  only.    The  helmets  of  the  Greeks 
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lod  Bornans  were  mostly  open,  not  nnlike 
skuU-eape,  as  formerly  worn  oy  our  dragoons. 
Montfau9on  says  he  noTer  saw  an  ancient 
helmet  with  a  visor  to  raise  or  let  down, 
althoag^  he  is  of  opinion  that  they  had  those 
contriranoes.  It  seems  as  if  the  Bomans,  at 
least  those  of  which  Pompey's  army  was  com- 
posed at  Pharaalia,  had  open  helmets,  as  CsBsar 
directed  his  soldiers  to  strike  them  in  the  &ce, 
vhich  order  he  would  not  have  given  if  their 
heea  had  been  covered.  The  two  Grecian  hel- 
mets in  the  British  Museum  have  a  kind  of 
esntnTsnce  to  cover  the  nose.  Over  the  top  of 
the  helmet  rose  an  elevated  ridge  called  the 
m9f,  representing  lions  or  dragons,  &c,  to 
make  the  warrior  appear  taller  and  more 
terrible.  For  an  admirable  description  of  the 
helmets  and  helms  in  use  in  Europe  at  various 
periods,  fully  illustrated,  see  Hewitt's  Ancient 
Armour  and  Weapons  in  Europe, 

Helm  (Icelan^c,  hialmun,  perhaps  as  being 
the  kelvt  or  handle  by  which  the  ship  is 
xQanaged).  The  mechanism  of  the  steerage, 
comprising  three  distinct  portions,  the  rudder, 
the  tiller,  and  the  wheel ;  tiiough  in  small  craft 
the  last  item  is  commonly  wanting.  To  put 
the  helm  a-starboard,  is  to  put  the  tiller  over  to 
the  light  side ;  a^-port,  to  the  left  side ;  up,  to 
the  veather  side ;  dowty  to  the  lee  side. 
Betanet  or  Selmet  Sliells.  [Cassis.] 
Biihnlntlialogy  (Gr.  lA/uyt,  a  toorm, 
and  Kiyn).     The  natural  history  of  worms. 

[iKTlSnUAUA.] 

Balmsmaii.  The  man  who  steers.  A 
gocd  hehnsman  opposes  in  time  the  tendency 
of  the  ship  to  deviate  from  her  course  by  a 
small  motion,  which  he  relaxes  as  soon  as  the 
^fl^  is  felt^  thuB  disturbing  her  sailing  as 
little  as  possible.  A  bad  helmsman  gives  her 
too  modi. helm,  and  keeps  her  perpetually 
yaving  from  one  side  to  the  other.  The 
tteering,  therefore,  is  of  the  utmost  oonse- 
qoeDce  in  chase. 

BelopldSB  (Gr.  '^EX^,  or  more  properly 
*E^«^).  A  fEunily  of  Heteromerous  Coleo- 
pteraiu,  belonging  to  the  section  Siendytra, 
and  including  numerous  subgenera  and  species. 
The  typical  genus  Hdops  is  remarkable  for 
hsTiog  the  anterior  tarsi  of  the  males  dilated. 
Of  Uus  genus  there  are  four  British  species 
bowD,  of  which  the  Hdops  caraboidee  may  be 
fiiond  at  the  roots  and  under  the  bark  of  trees : 
it  laesents  a  lengthened  ovate  form,  a  brown 
^v,  a  punctured  surfstce,  and  dusky  red  an- 
teimsand  tarsi 

Belota  (Gr.  elM^m),  In  Ancient  History, 
the  slaves  of  the  Spartans,  consisting  originally, 
in  the  opinion  of  some,  of  the  AchsBan  in- 
habitants of  Laoonia,  who  were  subdued  by 
ft>ree  of  arms  by  the  Dorian  invaders.  The 
name  vas,  it  is  said,  derived  from  Helos,  a 
town  of  Laoonia,  of  which  the  inhabitants 
»we  thus  reduced  to  servitude.  To  this 
^  were  afterwards  added  the  Messenians, 
vho  still  dung  to  their  native  soil  after  its 
wbjugHtion  by  the  Spartans.  They  were  em- 
plcjfpd  either  as  domestic  slaves,  cultivators 
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of  the  land,  or  in  the  public  works;  and 
though  they  do  not  appear  to  have  been 
treated  ordinarily  with  much  severity,  yet  the 
recollection  of  their  former  state  urged  them 
frequently  to  revolt,  while  their  numbers  ren- 
dered them  so  formidable  to  their  masters  as  to 
drive  the  latter  to  schemes  of  the  n^ost  abomin- 
able treachery  for  their  repression.     (Miiller's 

j  Hist  of  the  Dorians ;  Wachsmuth,  Hist,  Ant, 

,  of  the  Greeks,  IzansL  L  323.) 

I     Selwer.    A  miner's  term;  the  handle  of 
a  tooL 
Selvlne.     A  mineral  occurring  in  small 

'  crystals  at  Schwartzenberg,  in  Saxony ;  it  is 

,  composed  of  the  silicates  of  manganese,  glucina, 

'  and  iron. 

I     BelwIngiaeeeD  (Helwingia,  the  only  genus). 

'  The  characters  of  this  small  natural  &mily  of 
Qrarryal  diclinous  Exogens  lie  in  their  having 
fasciculate  flowers  and  alternate  stipulate  leaves. 
The  Japanese  use  the  leaves  of  Helwingia  rusoi^ 
folia  as  an  esculent 

Bexnelytra  (Gr.  ij^i,  and  tkvtitw,  a  sheath). 
The  name  given  to  the  superior  wings  or  wing- 
covers  of  Tetrapterous  insects,  when  they  are 
coriaceous  at  the  base  and  membranous  at  the 
extremity ;  as  in  the  order  Hemiptera, 

Bemeralopla  (Ghr.  iitiipa,  the  day,  and  4^, 
the  eye).  A  peculiarity  in  the  sight,  in  which 
persons  see  in  broad  daylight^  but  not  in  the 
evening :  it  is  said  to  be  endemic  in  some  parts 
of  Europe,  and  of  the  West  Indies.  The 
pupil  is  generally  more  dilated  and  less  sensi- 
ble than  in  healthy  eyes.  It  has  been  relieved 
by  tonics  and  gentle  stimulants,  with  the  occa- 
sional application  of  blisters  behind  the  ears. 

BemerobaptUts  (Gr.  iiii^  and  /3a«T^C»i 
I  baptise).  An  ancient  sect  among  the  Jews,  so 
called  from  washing  themselves  as  a  religious 
solemnity  every  day.  It  is  thought  by  some 
that  the  Christians  of  Saint  John,  or  Sabians, 
descend  from  them. 

Semeroblaiie  (Gr.  iiiiipoi,  and  iB/os,  life), 
A  family  of  Neuropterous  insects,  of  the 
section  called  Planipennes  by  Latreille;  cha- 
racterised by  having  a  slender  body,  which  is 
greatly  exceeded  in  length  by  the  finely  re- 
ticulated wings.  The  ova  are  deposited  in 
dusters,  attached  each  by  a  long  glutinous 
pedicle  to  the  leaves  of  various  plants  ;  and  bv 
some  mycologists  have  been  described  as  fungi. 
The  larvae  of  these  insects  are  remarkable  for 
their  ravenous  habits ;  and  as  they  feed  chiefly 
on  the  plant-lice  (Aphides),  are  highly  benefi- 
cial. They  subsist  on  their  juices,  suck  them  to 
death,  and  with  a  singular  instinct  they  clothe 
themselvee  with  the  skins  of  their  rictims.  Of 
the  typical  genus  HemerobiiAS  there  are  fourteen 
known  British  spedes,  of  which  the  Hem.perla, 
Linn.,  is  the  most  beautifuL  It  is  sometimes 
called  the  golden-eye ;  is  of  a  green  colour ;  tlie 
wings  transparent)  and  veined  with  green. 

Bemerodroml  (Gr.  rifi«po9p6fAot).  In  the 
ancient  Greek  states,  couriers,  so  called  from 
being  able  to  run  all  day.  They  served,  instead 
of  a  system  of  posts,  to  carry  important  news. 
They  were  also  called  Uemeroscopi   {hfitpo' 
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<nr^oi),  from  being  placed  on  some  height  in 
times  of  danger,  to  ooBerve  anything  important 
that  might  happen,  and  give  information  in  the 
proper  quarter. 

Beml  (Gr.  vt^-).  A  prefix,  denoting  the 
half  of  anything. 

Bemiorania  (Gr.  ^fu,  and  lepwtov,  the  head). 
A  pain  of  one  side  of  the  head :  it  is  often 
intermittent.     [Headacub.] 

Semldesmns  (Gr.  V'l  <uid  9«fffi6s^  a  band). 
The  rootfl  of  //.  indicus  are  employed  in  India 
as  a  substitute  for  Sarsaparilla.  The  genus 
itself  belongs  to  the  Ascl^iadacea. 

Semlffamoiu  (Gr.  luJU,  and  ydfAos^  nuiT' 
riage).  In  Botany,  a  term  employed  in  speak- 
ing of  grasses,  when  of  two  florets  in  the  same 
spikelet  one  is  neuter  and  the  other  unisexual, 
whether  male  or  female,  as  in  Idchmnum. 

t^emioloffamons  (Gr.  iifit;  SAoi,  entire] 
and  yAiu>i).  A  t^rm  employed  in  speaking  of 
grasses,  when  in  the  same  spikelet  one  of  two 
florets  is  neuter  and  the  other  hermaphrodite, 
,as  in  several  species  of  Panicum. 

Bemiopia  or  BemioiMila  (Gr.  Jifu,  and 
A}^,  the  eye).  A  disordered  Ttsion,  in  which 
objects  appear  divided. 

Bemlpinio  Aoid.  Semi-opianic  acid. 
An  acid  obtained  by  the  ozidisement  of  the 
opianic  acid. 

Bemiplefrla  (Gr.  ^yjMKtilia^  from  irA^<r(r», 
I  strike).    Paralysis  of  one  side  of  the  body. 

Bemiptera  (Gr.  iifu^  and  irr€p6v,  a  wing). 
An  order  of  Haustellate  insects,  having  the 
wing-covers  of  a  consistence  intermediate  be- 
tween the  elytra  of  beetles  and  the  ordinary 
membranous  wings.  By  Latreille  the  term  is 
restricted  to  those  insects  the  wing-covers  of 
which  are  coriaceous  at  the  base  and  mem- 
branous at  the  top ;  the  term  Homoptera  being 
applied  to  those  Fabrician  Hemiptcra  of  which 
the  elytra  are  deflected  and  of  uniform  con- 
sistence throughout 

When  the  Hemipiera  quit  the  egg  they  pre- 
sent the  form  of  small  hexapod  larvee,  differing 
but  little  from  the  perfect  insect  save  in  the 
absence  of  wings :  before  these  are  acquired 
the  skin  is  shed  several  times,  during  which 
the  larva  acquires  an  increase  of  general  bulk. 
The  pupa  is  active^  and  is  distinguished  by 
having  the  wings  and  elytra  concealed  in  smaU 
dorsal  cases:  the  next  moulting  exhibita  the 
perfect  insect  with  tlie  hemelytra  and  wings 
fully  developed.  The  bed-bug  (Cimex  leciu- 
laritut)  and  water-boatman  {Notonecta)  are 
examples  of  the  present  order  of  insecta. 

Bemlspbere  (Gr.  riiua<pcdpio9t).  In  Geo- 
metry, the  half  of  a  sphere  cut  off  by  any 
plane  passing  through  the  centre.  In  Astro- 
nomy, it  is  used  to  designate  the  half  of  the 
terrestrial  sphere  divided  by  the  equator. 
Hemisphere  also  denotes  a  map  or  jprojection 
of  half  the  terrestrial  or  celestial  sphere  on  a 
plane. 

Bemlspberes.      In    Anatomy,    the   two 

moieties  of  which  the  cerebrum  is  chiefly  com- 

"posed :  in  man  and  mammalia  they  approach 

the  hemispheric  form;    but   in  most  of  the 
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lower  vertebrata,  where  the  cranial  cavity 
affords  more  room  for  the  small  brain,  both 
moietiea  are  spherical 

Bemistloli  (Gr.  Tituarlxutv,  from  trrixos, 
fferse).  In  Poetry,  half  a  veree.  The  un- 
flnished  verses  in  Virgil's  Mncid^  concerning 
which  it  is  not  known  whether  they  were  pur- 
posely left  in  that  state,  or  are  owing  to  the 
incompleteness  of  the  poem,  are  usually  called 
'  htmisticha.  The  alexandrine,  or  French  hemi- 
!  verse,  requires  a  regular  pause  at  the  end  of  the 
flrst  hemistich. 

Beinltrop«  (Gr.  i^/u,  and  rp^vw,  /  ttam). 
A  term  applied  by  some  crystallographers  to 
what  are  usually  called  twin  crystals^  from 
their  being  generally  conoeive<l  to  result  from 
the  cutting  as  it  were,  a  crystal  in  half,  and 
then  tummg  one  of  the  halves  half  round 
upon  the  other.  The  plane  common  to  the 
two  portions  of  the  crystal  is  called  the  twin 
piune.  These  crystals  are  often  distinguished 
by  the  presence  of  notches  or  re-en  terihg 
angles. 

Bemlock.  The  Canium  macutoium  of 
botanista,  a  common  Umbelliferous  plant  of  a 
peculiar  odour,  and  possessed  of  narcotic  powers. 
For  medical  use  the  leaves  should  be  collected 
just  before  the  plant  flowers ;  if  intended  for 
powder,  they  should  be  carefully  dried  at  a 
temperature  not  exceeding  212°;  if  for  extract, 
the  juice  should  be  squeezed  out  by  moderate 
pressure,  and  evaporated  in  a  water  or  steam 
bath  to  a  proper  consistency.  The  extract  of 
hemlock  is  perhaps  the  best  preparation;  but 
as  its  activity  is  liable  to  vary,  it  should  be 
given  with  caution.  An  average  dose  is  five 
grains.  An  over-dose  produces  giddineoa,  wan. 
deriiig  of  the  mind,  dilated  pupil,  convulsive 
motions  of  the  muscles  of  the  fruce,  and  the 
other  symptoms  of  this  class  of  poisons.  Hem- 
lock is  a  powerful  sedative,  and  often  service- 
able as  a  substitute  for  or  an  accompaniment  tc 
opiuuL  In  allaying  morbid  irritability  of  the 
system  attended  by  any  local  or  general  exce-s 
of  vascular  action,  as  in  certain  stages  of 
phthisis,  in  the  coughs  that  are  apt  to  hang 
about  patients  who  have  suffered  from  pulmonic 
inflammation,  in  glandular  tumours  and  un- 
healthy sores,  hemlock  is  often  preferable  to 
opium.  It  has  also  been  found  useful  in 
chronic  rheumatism,  and  occasionally  in  the 
treatment  of  hooping  cough.  A  poultice  com- 
posed of  a  mixture  of  finely  powdered  fn»sh 
hemlock  with  bread  and  water,  or  with  extract 
of  hemlock,  is  applied  to  jUlay  the  pain  of 
irritable  ulcers  and  cancerous  sores  ;  it  is  some- 
times singularly  effectual,  at  others  it  seems 
inert,  and  sometimes  appears  to  increase  irri- 
tation. The  virtues  of  hemlock  reside  in  a 
peculiar  alkaloid,  Cimw,  which  is  represented 
by  the  formula  CioH,pN ;  it  is  obtained  in  tho 
form  of  a  volatile  oil-like  body  when  the  leaves 
or  seeds  of  hemlock,  previously  triturated  with 
caustic  lime  or  potash,  are  carefully  distilled 
with  water.  Its  properties  have  been  investi- 
gated by  Geiger,  and  by  Christison  {Edinh. 
Phil,  Trans.  1836).     [Conwb.] 
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>  (Ger.  hanf).  The  fibres  of  the  bark 
of  the  Cannabis  saiiva.  It  ib  prepared  for 
ipinniiig  in  the  same  way  as  flax,  ana  ia  made 
into  stnndfl  or  yam  for  ropes,  sailcloth,  &e. 
This  plant  ia  supposed  to  be  a  natire  of  India, 
but  it  has  long  been  naturalised  and  ezten- 
sirdj  cultiTatad  in  Italy,  and  many  other 
eovn'tries  of  Enrope,  particularly  Russia  and 
Fokod,  where  it  forms  an  article  of  primary 
commercial  importanca  It  is  also  cultiTated 
to  a  consideiable  extent  in  many  parts  of  Ame- 
rica.    [GABirABI&] 

Benbftne.  The  ^^oscyavnu  niger^  a  dingy 
Tiedd  herb.  The  expressed  juice  of  the  leaves 
eraponted  to  the  consistency  of  extract  has  long 
heoi  used  as  a  sedative  or  narcotic.  It  has  a 
peculiar  strong  and  disagreeable  odour,  and  a 
naiueoas  bitterish  taste.  From  two  to  five  ; 
gniDs  of  the  extract  of  henbane  are  often  found 
equitalent  to  about  one  grain  of  opium^  and 
where  the  Utter  diaagrBes  it  sometimes  produces 
quiet :  in  many  cases  henbane  and  various  forms 
of  opium  may  be  combined.  Henbane  is  apt 
to  produce  giddiness ;  but  it  does  not  constipate 
the  bowels,  and  has  rather  a  diuretic  tendency. 
[Htosctamia.] 

Heattoeayon  (Gr.  M«kcl^  eleven ;  '>«y£a, 
cngk),  A  plane  rectilineal  figure  of  eleven 
sd«.  The  area  of  a  reffidar  or  equilateral 
and  equiangular  hendecagon  is,  approximately, 
equal  to  9*36564  times  ^t  of  the  square  on 
one  of  its  sides. 

Beadecasyllalilo  (Gr.  cyScira,  and  ffuXXafi^, 
a  B^ablr).  A  verse  of  eleven  syllables.  The 
ladn  hendecasyllabic,  of  which  the  principal 
specimens  left  to  ns  are  from  the  pen  of  Oa- 
tollns,  eonsista  of  a  spondee,  dactyl  and  three 
trochees — 

Paaser  deliciie  mea  pnellfls. 

The  Italian  heroic  verse,  and  those  of  Eng- 
land and  Germany,  when  increased  by  the 
adilition  of  a  final  short  syllable,  are  iambic 
hendecaayllabies. 

The  Uccnse  of  adding  an  eleventh  syllable 
(and  sometimes  also  a  twelfth)  is  more  fre- 
quently admissible  in  English  dramatic  than 
epic  versification. 

Benaa.  A  yellow  pigment,  obtained  from 
Lavwnia  alba  or  inermiSt  a  plant  of  the  order 
I^thracem.  It  is  much  used  throughout  the 
Bast,  for  staining  the  nails  of  the  fingers,  and 
the  manes  and  hoots  of  horses. 

Benotloon  (Or.).  In  Ecclesiastical  His- 
toij.  The  name  given  to  the  Edict  of  Union, 
»8ned  A.D.  482,  by  the  emperor  Zeno,  with  the 
draign  of  ending  the  Monophysite  controversy 
bj  avoiding  aU  expressions  ofiTensive  to  either 
puty.  The  success  of  the  measure  was  very 
putiaL  (Milman*s  History  oj  Latin  Chris- 
Umiy,  book  iii.  ch.  i.) 

BenrleUuas.  The  followers  of  an  Italian 
iQcnkof  Uie  name  of  Henry,  who  in  the  twelfth 
centory  traversed  the  south  of  France  from 
L&naanne  to  Toulouse,  and  met  with  great 
^(CfM  at  all  the  towns  at  which  he  halted. 
He  rejected  the  baptism  of  infiints,  and  de- 
claimed vehemently  against  the  vices  of  the 
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deigy.  At  length  his  followers  were  turned 
against  him  by  the  eloquence  of  St  Bernard, 
and  he  died  in  prison,  into  which  he  had  been 
thrown  by  Eugenius  UI.,  in  t^e  year  1148. 
(Milman's  Laiin  Christianity^  book  ix.  ch. 
viii.) 

SenalowlaoMB  (Henslovia,  the  only  genus). 
A  small  natural  order  confined  to  the  single 
genus  Henslovia,  which  Lindley  places  near  to 
Hydranyeacea ;  their  chief  distinction,  he  ob- 
serves, consisting  in  the  complete  adhesion  of 
the  styles  into  one  undivided  cylinder.  They 
are  tropical  plants  interesting  only  to  botanists. 

Bep  or  Bip.  The  fruit  of  the  Dog  Hose, 
Sosa  canina.     [Hawthobn.I 

Bepar  (Gr.  hrap).  This  term,  signifying 
liver,  was  applied  by  the  old  cbemistH  to  various 
compounds  of  sulphur  with  the  metab,  having 
a  brown-red  or  liver  colour. 

Bepatalffla  (Gr.  Ifwap,  and  fi\yos,  pain). 
A  painful  affoction  of  the  liver. 

Bepatie  Air  (Gr.  ^Jirop).  Sulphurett4»d 
hydrogen,  or  hydrosulphuric  acid,  of  modem 
chemistry. 

BepatloflD  (Gr.  ^vop,  from  the  form  of  the 
leaves  of  some  of  the  species).  A  natural  order 
or  principal  group  of  flowerless  plants,  growing 
in  damp  shady  places  in  all  temperate  climates  ; 
in  some  respects  allied  to  mosses,  and  in  others 
to  lichens.  They  are  of  no  known  importance. 
The  Marchantiacca^Jungermanniarece,  &n6.Bic- 
ciacea  belong  to  this  group :  the  first  known  by 
its  valvato  capsules  placed  on  the  underside  of 
a  stalkt<l  target-shaped  disc  ;  the  second  by  its 
solitary  fruit  splitting  into  four  equal  valves ; 
and  the  third  bv  its  valveless  capsules  being 
sunk  in  the  frond  or  seated  on  its  surface. 

Bepatlta«  A  mineralogical  name  of  some 
of  the  varieties  of  sulphate  of  baryta  which 
have  a  liver  colour. 

BepatltU.  Inflammation  of  the  liver. 
The  acute  or  active  form  is  scarcely  known 
in  England,  it  being  a  disease  almost  peculiar 
to  warm  climates.  It  is  veir  prevalent  in  the 
East  Indies.  It  attacks  the  lobules  of  the 
liver  more  particularly,  and  is  characterised 
by  violent  inflammatory  symptoms,  and  abscess 
of  the  organ  is  by  no  means  an  uncommon 
sequel  of  the  attack.  The  symptoms  are  severe 
pain  over  the  region  of  the  liver  and  about  the 
right  shoulder,  inability  to  lie  on  the  right  side, 
vomiting,  dry  cough,  and  hiccup.  The  treat- 
ment consists  in  purging  by  neutral  salts,  and 
the  application  of  blisters  and  counter-irritation 
in  other  forms.  Mercury  is  used  by  some  in 
the  early  stage  of  the  disease,  while  others  of 
equal  experience  condemn  the  practice.  Chronic 
hepatitis  is  common  in  this  country.  The  form 
most  commonly  met  with  produces  after  a  time 
a  deposit  in  the  organ,  and  contraction  some- 
times follows.  It  is  thus  that  the  drunkard's 
liver,  or  hobnail  liver,  as  it  is  familiarly  called, 
is  produced.  The  treatment  of  this  disease 
consists  in  the  careful  administration  of  al- 
teratives, especially  mild  mercurials,  and  the 
daily  exhibition  of  tonics  and  neutral  salts. 
Jaundice  is  an  occasional,  but  by  no  means  a 
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neceesaiy  accomptmiment  of  hepatitis,  and  this 
remark  applies  to  both  the  acute  and  chronic 
forms. 

BepliflDstus  (Gr.  "H^fHttirros),  This  word, 
signifying  originallj  brilliance,  as  of  flame, 
became  in  Greek  mythology  the  name  of  the 
god  of  fire,  who  is  spoken  of  as  a  son  of  Zeus 
and  HM,  and  who  is  the  hasband,  in  the  Riad, 
of  a  Cliaris  [Chaiiites],  and,  in  the  Odynsfy,  of 
Aphroditd.  The  Latins  identified  him  with  their 
god  Vulcan  [which  see]. 

BeptaflTon  (Gr.  hrriywvos).  In  Geometry, 
a  plane  figure  of  seven  sides.  The  area  of  a 
regular  heptagon  is  equal  to  the  square  of  one 
of  its  sides  multiplied  into  the  constant  number 
3-6339124. 

SeptaflTonal  Wmubenk  Figurate  num- 
bers of  the  second  order  and  fifth  class. 
[B'louRATB  NuMBBBs] ;  they  are  formed  by  the 
successive  addition  of  the  terms  of  the  arith- 
metical series  1,  6,  11,  16,  &c.  whose  common 
difference  is  6.  Thus  the  first  four  heptagonal 
numbers  are  1,  7,  18,  34,  and  the  n**  is 

^(6  —  8). 

B«ptandroiis  (Gr.  Imrdy  and  &nip).  In 
Botany,  a  fiower  having  seven  stamens. 

Beptaroliy  (Gr.  hrrd,  and  ipx^?  I  govern). 
In  English  History,  the  division  of  England 
into  seven  Anglo-Saxon  kingdoms,  which  are  re- 
presented in  most  of  our  histories  to  have  existed 
at  the  same  time  with  and  independently  of  each 
other.  The  seven  kingdoms  in  question,  accord- 
ing to  the  common  divisions,  were  Kent^  Sussex, 
Wessex,  Essex,  East  Angb'a,  Mercia,  Northum- 
berland. But  in  point  of  fact  there  was  no 
period  of  history  when  these  seven  kingdoms 
existed  together ;  and,  in  the  constant  fluctuations 
of  conquest^  fresh  subdivisions  and  unions  of 
territory  were  continually  made  by  the  fortune 
of  war.  The  sovereign  who  succeeded  in  ob- 
taining a  temporary  supremacy  over  his  neigh- 
bour kings  generally  assumed  the  title  of  Bret- 
walda,  or  ruler  of  the  Britons,  of  whom  MWe  or 
Ella,  king  of  Wessex,  was  the  first ;  but  it  was 
afterwards  borne  by  kings  both  of  Kent,  East 
Angb'a,  and  Northumbria.  [Bretwalda.]  In 
617,  Edwin,  king  of  the  latter  district^  appears 
to  have  acquired  a  temporary  sovereignty  over 
the  whole  of  England,  which  was  also  gained  by 
his  nephew  Oswald  in  634 ;  but  after  the  brother 
of  the  latter  king,  Oswio,  no  Anglo-Saxon  mon- 
arch assumed  the  title  of  Bretwalda.  After  the 
death  of  the  latter,  Mercia  rose  in  the  scale ; 
and  its  king,  Ofia,  ruled  nearly  the  whole  of  the 
Anglo-Saxon  territories  in  tlie  last  half  of  the 
eighth  century.  After  his  death  Egbert,  king 
of  the  West  Saxons,  raised  his  power  on  the 
ruins  of  that  of  Mercia ;  and  having  subdued 
and  rendered  tributary  the  other  kingdoms 
then  subsisting,  he  became,  about  830,  master 
of  the  whole  Anglo-Saxon  realm,  and  is  reckoned 
as  the  eighth  Bretwalda  or  ruler  of  Britain. 
With  his  reign  the  heptarchy  is  usually  con- 
sidered to  have  ended.  (Palgrave*s  History  of 
England]  TnrneT' 8  Anglo-Saxons.) 
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Beptjrl.  A  hydrocarbon -CtHibi  consti- 
tnting  the  radical  of  heptylic  or  ctnanth^e 
edeohol,  a  compound  obtained  from  fuad  oil 
Heptyl  has  not  been  isolated. 

Bera  or  BAr6  (Gr.).  This  word,  signifying 
literally  a  mistress,  reappears  apparently  in  the 
German  herr,  lord.  In  Greek  mythology,  the 
name  was  confined  to  the  daughter  of  Cronos 
and  Rhea,  and  the  wife  of  Zeus,  whose  name  in 
the  .£olic  dialect,  "Ejipos,  is  only  a  mascaline 
form  of  KM.  In  the  Homeric  poems  she  ia 
strictly  subject  to  her  husband:  the  idea  of 
B.M  as  queen  of  heaven  is  of  later  date.  la 
Latin  mythology,  Juno  takes  the  place  of  H^. 
[Juno.] 

BeraoleonltoB.  An  early  sect  of  heretics 
belonging  to  the  Gnostics,  so  called  from 
Heracleon,  whose  tenets  they  embraced. 

Beraoles  (Gr.  'HpcucA^s).  In  Mythology,  the 
Greek  Heracles  is  represented  as  the  son  of  Zens 
and  Alcmene,  and  as  belonging  to  the  race  of 
Perseus.  By  the  counsels  of  Hera  (Juno),  his 
birth  was  subsequent  to  that  of  Eurystheus, 
whom  consequently  he  had  to  serve  during  all 
his  life.  Hence  the  first  idea  attached  to  him 
is  that  of  a  mighty  being  toiling  for  a  mean 
and  worthless  master.  But  the  characters 
under  which  he  appears,  range  from  the  heroic 
to  the  comic,  and  even  ludicrous  type.  To  tho 
former  belongs  the  beautiful  fable  of  the 
Sophist  Prodicus  on  the  *  Choice  of  Heracles,' 
given  in  Xenophon's  Memorabilia  of  Socrates. 
The  burlesque  side  of  his  character  is  exhi- 
bited in  the  Alcesiis  of  Euripides.  The  Latin 
god  Hercules  was  at  first  only  a  god  of  boun- 
daries, but  was  afterwards  confused  with  the 
Greek  Heracles.  For  the  origin  of  the  various 
myths  respecting  Heracles,  see  Max  3Iiiller, 
Comparative  Mythology ;  Cox,  Gods  and  Htrms ; 
Br^,  Hircule  et  Cacus. 

Beraolemn  (Gr.  'HpdxK^toy).  A  genus  of 
large-growing  Umbellifers,  of  so  rapid  a  growth 
as  to  be  useful  for  fodder,  and  of  so  noble  an 
aspect  as  to  rank  amongst  the  finest  of  plants 
for  ornamenting  the  rougher  parts  of  a  ^irden 
shrubbery  or  rockery.  The  fiower-umbels  are 
magnificent.  The  species  have  sweet  and  rather 
aromatic  properties.  The  most  remarkable  is 
H.  gigantettm,  which  grows  ten  or  twelve  feet 
high,  and  bears  umbels  more  than  a  foot 
across. 

BeraeUdae.  A  general  designation  for  the 
descendants  of  Hercules,  who,  after  the  death 
of  that  hero,  are  said  to  have  been  expelled 
from  the  Peloponnesus  by  Euryfitheus,  king  of 
Mycenae.  The  return  of  the  Heradidae,  which 
is  placed  about  140  years  after  their  expulsion, 
has  been  thought  to  mark  the  transition  from 
the  heroic  or  fabulous  ages  to  the  period  of 
authentic  history. 

Berald  (Gr.  h4ipv^).  An  officer  of  arms, 
possessed  of  important  functions.  The  ancient 
heralds  (it^pwicei  among  the  Greeks,  fecial  cs 
amonff  the  Romans)  were  privileged  persons, 
sacred  by  superstition  as  well  as  by  the  law 
of  nations.  Modem  heralds,  besides  their  em- 
ployment on  messages  between  states  and  in 
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Butten  of  public  negotiation  (in  which  capacity 
th»ir  serrices  are  grown  into  disnse,  or  become 
merelj  snbdidinateX  acquired  a  new  character 
from  the  prevalence  of  hereditary-  devices  on 
oo&ts-of-armB  early  in  the  middle  agee.  The 
miiiti{dicity  of  these  inventions  rendered  it 
Deeessary  that  there  should  be  certain  persons 
aboQt  a  court  skilled  in  interpreting  or  in 
hk»min^  them  according  to  the  ndes  of 
the  imaginaty  science  to  which  these  fandfiil 
(TeatioDS  ware  subjected.  [Hbralbby.]  It 
became  also  necessary  that  they  should  liave 
a  perfSoct  knowledge  of  the  hereditazy  arms^ 
ensigits  armorial,  Mtdges  of  honour,  &c  belong- 
ing  to  each  fknuly,  in  order  that  they  might 
conatitate  an  authority  to  which  appeal  might 
be  had  in  the  disputes  which  frequently  arose 
respeetiDg  the  rights  of  individuals  to  these 
honourable  distinctions.  Hence  the  heralds 
became,  in  modem  European  countries,  the 
depositaries  of  much  of  the  genealogical  science 
vhieh  is  conyersant  in  the  pedigrees  of  noble 
or  gentle  families.  They  have  use  important 
puts  to  fulfil  on  OGCsid<His  of  public  solemnity, 
pflg«ants,  installations,  nuptialB,  funerals,  &c. 

Edwanl  III.  was  the  first  EngUsh  soTereign 
vho  created  two  heraldic  kings-at-aims  (Sunov 
and  Norroy),  whose  office  was  exerdsed  souta 
and  north  of  Trent  respectiyely.  Bichard  U. 
gave  the  earl-marshal  power  to  preside  in  a 
ci>iiit  of  chivaby,  assisted  by  the  heralds.  But 
the  first  heraldic  collegiate  chapter  was  held  at 
the  siege  of  Bouen,  in  1 420.  The  kings-at-arms 
▼ere  fixed  at  threes,  their  present  number,  by 
Heoiy  vm.  Edward  VI  fixed  the  establish- 
ment of  heralds  on  the  site  of  the  building 
which  they  at  present  occupy  in  the  dty  of 
London.  The  present  Heralds'  CoU^  (by 
which  name  the  kings-at-arms,  heralds,  and 
pmsnivants  are  incorporated)  consists  of:  1. 
Three  kings-at-arms— (barter,  Clarencieuz,  and 
Xonoy ;  of  whom  the  first  holds  the  highest 
rank.  His  duties  are  chiefiy  to  grant  supporters 
to  arrange  funerals,  and  present  the  Order  of  the 
Garter  to  foreign  princes.  2.  The  heralds  are 
six  in  number ;  styled  Windsor,  Chester,  Lan- 
caster, Somerset,  York,  and  Bichmond:  they, 
with  the  kings-at-arms»  form  the  collegiate 
chapter.  3.  The  four  pursuivants  (Portcullis, 
Booge  Dragon,  Blue  Mantle,  andPorte  Croix)  are 
jnnior  ofiKcers,  or  probationers,  who  afterwards 
socceed  to  the  higher  offices.  The  duties  of  the 
officers  of  the  Heralds'  College  are  various,  and 
their  powers  have  been  considerable,  although 
c^irtaued  by  modem  indifiference  to  the  purity 
of  their  ancient  science.  They  keep  the  records 
of  the  arms,  crests,  and  cognisances  of  eyery 
gentleman,  i  e.  person  entitled  to  bear  them  ; 
and  they  have  considerable  authority  for  the 
purpose  of  preventing  parties  from  bearing  arms 
tfi  which  tl^y  have  no  right.  Their  title  to  con- 
fer arms,  or  rather  to  assign  coats-of-arms  to 
persons  applying  for  permission  to  bear  them, 
ia  stiU  generally  recognised.  Heraldic  visita- 
tions of  counties,  with  a  view  to  collect  iofor- 
nation  on  the  subject  of  genealogies  and  coat- 
armour,  were  held  as  early  as  the  reign  of 
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Henry  IV.  In  1628,  a  regular  commission  was 
granted  for  the  whole  kingdom ;  and  visitations 
were  held  at  intervals  of  twenty  or  thirty  years 
fix)m  that  time  to  the  beginning  of  the  last 
century.  (Noble's  History  of  the  CoUege  of 
Jrma,  1805.) 

Beraldix.  The  science  of  conventional 
distinctions  impressed  on  shields^  banners,  and 
other  military  accoutrements.  Heraldry  has 
been  divided  into  personal  and  national.  The 
first  of  these^  treats  of  bearings  belonging  to 
individuals,  either  in  their  own  or  in  hereditary 
right  Devices  adopted  by  champions  in  the 
field,  and  borne  on  their  shields  or  on  their 
banners,  are  of  vcoy  high  antiquity.  The 
sculptures  on  the  shields  of  Achilles  and  Her- 
cules, in  Homer  and  Hesiod,  are  rather  orna- 
mental than  heraldic.  But  in  the  drama  of 
The  Seven  Chirfe  a^ainet  Thebes,  by  .Sschylus, 
we  find  the  cognisances  of  these  renowned 
leaders  distinctly  blasoned,  as  worn  by  them, 
on  their  shields,  in  the  same  fisshion  with 
those  of  the  knights  in  the  middle  ages.  The 
Bomans  do  not  seem  to  have  had  any  cus- 
tomary devices  for  individuals  resembling  our 
armonal  insignia,  with  the  exception  of  their 
distinctive  crown^  for  particular  services.  The 
Jus  imagimtm,  or  right  of  possessing  small  sta- 
tues of  distinguished  indiyiduals  of  the  family, 
seems  to  have  been  their  only  external  here- 
ditary distinction.  Early  in  uie  middle  ages, 
however,  we  find  abundant  notice  of  cognisances 
borne  by  indi\-iduals.  These  were  more  espe- 
cially used  in  tournaments,  where  the  knights, 
being  dad  in  complete  armour,  were  tmknown 
to  the  spectators,  except  l^  their  banner  or 
shield  [Blazombt]  ;  and  probably  it  was  in  the 
lists  of  the  tournament  that  the  fancifld  science 
of  heraldry  first  found  its  subject-matter.  This 
science-appears  to  be  a  compound  of  inventions 
collected  from  very  dififerent  quarters.  The 
East,  the  land  of  allegory  and  83rmbol,  seems 
to  have  contributed  many  of  its  most  singular 
devices.  Its  ordinaries,  colours,  metals,  and 
gems,  are  said  to  be  derived  from  Germany ; 
and  German  heraldry  appears  to  be  a  natioiud 
science,  from  the  circumstance  that  its  terms  of 
art  are  nearly  all  of  native  origin.  But  the 
Normans  and  French  undoubtedly  cultivated  it 
with  the  greatest  success,  and  reduced  it  to  its 
pesent  systematic  form.  Our  English  terms  of 
heraldry  are,  as  is  well  known,  derived  entirely 
from  the  French  language^  although  not  wholly 
from  France;  as  some  Editions  were  made  to 
the  science  by  the  Norman-English.  Hereditanr 
coat-armour,  it  is  said,  cannot  be  traced  with 
certainty  to  an  earlier  period  than  the  thirteenth 
century;  but  it  seems  that,  in  the  reign  of 
Henry  III.,  the  vocabulary  of  heraldry  was 
nearly  as  fhll  and  definite  as  at  the  present 
day.  National  heraldry,  or  the  adoption  of  dis- 
tinctive emblems  by  civil  communities,  is  fax 
more  ancient  than  personal  Badges,  we  know, 
were  borne  on  the  standards  of  ancient  na- 
tions :  an  eagle  was  the  device  of  Persia  and  of 
Bome,  an  owl  of  Athens,  &c. ;  and  Turkey  and 
Persia,  where  personal  heraldry  is  unknown, 
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possen  tt  this  daj  natiuual  enfiigns  of  correct 
lienldie  chancter. 

Arms  are  aaid,  in  the  heraldic  science,  to  be 
of  iUmunion  or  pretenBion  (natiomil) ;  anns  of 
fOBUDQiuty,  belonging  to  episcopal  sees,  cities, 
enpontioiis;  arms  of  patronage,  to  governors 
of  pronnces,  &c ;  arms  of  concession,  or  aug- 
nratatioDs  of  honour,  granted  by  sovereigns  to 
iodiridiuls,  which  in  the  next  generation  become 
iMrditary ;  anns  of  fomily,  or  hereditary  arms ; 
arau  of  alliance,  shoving  the  union  of  fEunilies 
Aod  relstions  of  individuals  (marked  by  varions 
drriees  termed  ^jferences,  &c)  [Diffbsxncb]  ; 
vm»  of  succession,  which  accompany  the  pos- 
Msstoo  of  certain  estates  or  lordships;  and, 
fiuUy,  arms  of  assumption^  taken  up  by  indi- 
Tidiuls  firom  caprice  or  vanity,  which,  although 
naunon  enough  in  the  present  day,  are  bome- 
in  rioUtion  of  all  heraldic  laws ;  or,  arms  taken 
up  with  the  permission  of  the  sovereign,  through 
uspriDcipal  herald  (in  England,  king-at-arms). 
Annorial  bearings  were  chiefly  displayed,  in 
thf  times  of  chivalry,  on  the  shield  or  eecut- 
dwoa.  They  were  also  borne  on  the  pennon, 
or  burner ;  on  sword-hilts,  as  early  as  ▲.».  1250 ; 


EXFLAJVATIOH  OF  THH  FlATR. 

I.  Lines, 
1.  BoKfaoDtia  or  etndght  2.  An^tod.  8.  Berllled. 
4-  EorteU.  t.  Nowy  or  FraocM.  S.  Arched  or  en- 
VQbed.  7.  Doabie  azobed.  8.  Wavy  or  nndte.  9.  In- 
^-"tei.  10.  Engrailed.  11.  Battled-cmbattled  or  cre- 
BHMe.  U.  BKCtkd-embattled.  18.  Neboly.  14.  Potent. 
U-lBdentad.  18.  DaxtoeMde.  17.  Dove-tailed.  18.  Ur- 
d^   19.  Bayooate  or  radiant. 

IL  HiKU  ^  Ike  £$aaekeon,  Colow%  tmd  Furs. 
SI  EKotdwoD,  polnta  of.    SI.  Or.    23.  Argent.    28. 
''eIol   34.Anire.    25.  Sable.    26.yert.   27.  Purpnre. 
'S^.^taat.    2>.  fiangnine.    80.  Ermine.    81.  ErminnB. 
llEminota.    38.  Ftan.    84.  Yair.    85.  Tarry  cappy. 

m.  Differenou  or  FWations. 
M.  (Fim  flon)  Label  of  three  points.    87.  (Second) 
Onoat.    9S,  (Third)  HnUet.    89.  (Fourth)  Mardet. 
A  (fifth)  Annulet.    41.  (Sixth)  Flenr-de-Iys. 

IV.  Ordinaries^  Ac, 
41  (UcT.  48.  Pale  (between  two  annulets).  44.  PaUet 
«^.  Putyper  paku  4S.  Border.  47.  Bars.  48.  Few. 
4*.  Bad.  M.  Bend  rinister.  51.  Border.  52.  Chevron. 
tt.  Oms.  54.  (Trots  of  St.  John  of  JenufUem  or  Malta. 
^  Cn»  patonoe.  56.  Ooob  moline.  57.  Croes  of  St. 
^ainm,  58.  Crasaes  bnmettte.  59.  Ooas  moline  in 
«2dcr.  80.  (Iroasbottonte  or  trefoil.  61.  Croasoroaa- 
kt.  fitchte.  62.  Groas  flory.  68.  Croat  maaoLe.  64. 
CTMB&icbte.    65. liOienge, flenry. 

Y.  MisoeUaMous  Bearings, 
K.  lion,  rtatant  gnaidant.  67.  Paennt.  68.  Paasant 
fMniaat.  69.  Bampaat.  70.  Bampant  gnaidant.  71. 
Eaaiaot  regnaniant.  73.  Sejant.  78.  Gonchant.  74. 
^tw  at  gaae.  75.  Stag's  head  caboehed.  76.  Tiger, 
vnurfiew  77.  Dragon.  78.  Griffin.  79.  Dragon's  head 
•nwL  SQL  Viveni.  81.  Eagle  displayed,  with  two 
hoiia.  8S.  Boar*s  head  erased.  88.  Water-bongets. 
M  fiiake,  bowed-de-faruised.  85.  QuatzefoiL  86.  Tre- 
"^    87.  Flenr-de-lya.     68.  Clarion  or  rest     89. 

TI.  Ommm,  Coronets,  Jbe, 
*■  Cnifwa  of  Biigland.  91.  Coronet  of  the  Prince  of 
v«ki.  92.  Conmet  of  a  duke.  98.  Harquis.  94.  Earl. 
U  VMBDonL  96.  Boron.  97.  Mitre  of  a  bishop.  96. 
^AAcn  or  antiqae  oarooet.  99.  Celestial  crown. 
• "-.  CiovD  of  Edvaid  I.  101.  Mortier,  or  cap  of  state. 
J'i.  OMpeoa,  at  cap  of  nudntenanoe.  108.  (Trown  of 
'luec    104.  Oaidlnal's  hat.    105.  Crown  triple,  or 

The  prfadpal  of  thcoe  heraldic  terms  will  be  fbond 
I  Older  their  several  articka  in  the  Dictionary. 
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on  the  mantle  or  surcoat  (hence  the  phrase 
ooat-of-arms) ;  and,  in  modem  times,  on  car- 
riages or  articleb  of  fomitnre.  The  science  of 
heraldry,  united  as  it  is  with  that  of  family 
genealogy,  was  for  centuries  one  of  the  most 
fiivourite  literary  pursuits  (if  it  can  be  termed 
such)  among  the  higher  ranks  of  the  community. 
It  has  been  enridied  witii  much  legendary 
knowledge,  and  diTersified  with  many  fanciful 
antiquarian  theories.  It  is  entitled  to  respect, 
not  merely  on  account  of  its  intimate  connection 
with  historical  knowledge,  but  also  on  account 
of  the  refinement  and  curious  variety  of  the 
learning  itself;  which,  grounded  on  merely 
imaginary  principles,  has  been  wrought  into  a 
system  of  the  minutest  accuracy.  The  best 
known  English  work  on  heraldry  is  that  of 
GwiUim.  The  Encyclopadia  Heraldica  of  Berry 
contains  many  modem  additions.  See  also 
Edmonson's  Complete  Body  <^  Heraldry,  1780 ; 
Dallawa/s  Inquiries,  1783;  and  the  article 
*  Heraldry*  in  the  Encydoptsdia  Netropolitana, 
with  the  Tarious  authorities,  English  and 
foreign,  there  referred  to. 

Berbaceous  (Lat  herba).  A  term  used 
in  Botany,  in  describing  the  texture  of  bodies, 
denoting  their  being  green  and  celluhur,  as  the 
tissue  of  membranous  leayea.  It  is  also  applied 
to  such  perennial  plants  as  lose  their  stems 
annually,  while  their  roots  remain  permanent 
in  the  ground. 

Serbarfla.  Collections  of  dried  plants,  such 
as  the  old  botanists  called  Harti  8icci  or  dry 
gardens.  If  well  prepared,  they  are  nearly  as 
useful  to  the  botamst  as  freah  plants ;  .but  it  is 
necessary  to  have  some  practical  skill  to  be 
able  to  employ  them  advantageously.  The 
largest  public  herbaria  are  those  of  the  Museum 
at  Paris,  the  Imperial  collection  of  Vienna,  the 
Hoyal  collection  of  Berlin,  that  of  the  Royal 
Gardens,  Kew,  and  that  of  the  late  Sir  Joseph 
Banks,  now  in  the  British  Museum.  The  her- 
barium, though  an  unattractive  part  of  public 
museums^  is  very  important  for  many  purposes 
of  science. 

Bereulas  (Lat).  In  Astronomy,  one  of  the 
old  constellations  in  the  northern  hemisphere. 

Hbboulbs.    In  Mythology.    [Hbraclbs.] 

Berdarlte  (so  called  from  Herder,  who 
discovered  it).  A  mineral  found  in  crystals 
embedded  in  Fluor  at  Ehrenfriedensdorf,  in 
Saxony. 

Beredltamenta  (Lat  luerea,  an  heir).  In 
Law,  all  things  which  pass  to  the  heir,  being 
either  corporeal  (lapd,  with  those  adjuncts 
which  legally  are  comprised  wiUiin  that  de^ 
siffnation)^  or  incorporeal,  which  are  things 
collateial  to  land,  or  issuing  out  of  it^  and 
are  enumerated  in  Blackstone's  CommefUariee, 
und»  the  heads '  Advowsona,  Tithes,  Commons, 
Waye^  Offices,  Iji^ties,  Franchises,  Cozodies  or 
Pensions,  Annuities,  and  Bents.' 

BeraAjr  (from  the  Greek  pllpta'tt,  choice, 
which  classical  writers  apply  to  the  sects  of  phi- 
j  losophers).  This  word  is  now  confined  to  a  theo- 
logical sense,  and  is  defined  by  Boman  Catholic 
authorities  to  be  the  wthmtary  assumption  and 
i  i2 
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obstinate  maintaiDiDg  of  error  in  matters  of 
fiiith.  They  hold  all  error  to  be  voluntary 
where  the  party  knowingly  deviates  from  the 
judgment  of  the  church.  The  Ptotestants  do 
not  for  the  most  part  profess  to  have  any  certain 
standard  by  which  men  may  judge  whether 
their  fellow  men  be  heretical.  The  statute 
1  Eliz.,  directing  the  mode  of  procedure  against 
heretics,  declares  that  no  matter  or  cause  shall 
be  a4judged  heresy  'but  only  such  as  here- 
tofore has  been  a^udged  to  be  heresy  by  the 
authority  of  the  canonical  Scriptures,  or  by  some 
of  the  first  four  general  councils,  or  by  any 
other  general  council  wherein  the  same  was 
declared  heresy  by  the  express  and  plain  words 
of  the  same  canonical  Scriptures,  or  such  as 
hereafter  shall  be  judged  or  deteimined  tp  be 
heresy  by  the  High  Court  of  Parliament,  with 
the  assent  of  the  clergy  in  their  convocation.' 

For  the  connection  of  theories  of  heresy  with 
the  practice  of  persecution,  see  Lecky,  History 
of  the  Rise  and  Influence  of  Ratioiialiem  in 
Europe, 

Beretooli  (Ger.  herzog).  The  Anglo-Saxon 
name  for  the  persons  who  were  elected  by  the 
folkmote  o»  full  assembly  of  the  people  to  lead 
the  armies  of  the  kingdom. 

S«riot.  In  Law,  originaUy  a  tribute  given 
to  the  lord  of  the  manor  on  occasion  of  his 
engaging  in  a  war  (here  or  heer  geld).  In 
English  law  a  heriot  is  a  customaiy  service, 
due  for  the  most  part  on  copyhold  tenures,  and 
termed  heriot  custom,  being  usually  the  best 
beast^  whether  horse,  ox,  or  cow,  that  the 
tenant,  dies  possessed  of;  this  is  due  imd  pay- 
able to  the  lord  of  the  manor.  Some  henots, 
however,  are  due  on  rraervation  in  a  ffrant 
or  lease  of  land;  such  are  termed  Keriot 
service.  In  heriot  custom  the  lord  may  seize 
the  specific  article  which  he  seeks  to  recover; 
for  heriot  service  he  may  either  seize  or  distrain 
generally  on  the  goods  of  the  tenant  -on  the 

Berlsson  (Fr.).  In  Fortification,  a  beam 
armed  with  iron  spikes,  and  used  as  a  barrier 
to  block  up  a  passage. 

Berttable  Blffbts.  In  Scottish  Law, 
comprehend  in  general  rights  to  land  and 
thines  connected  with  land  which  pass  to 
the  heir ;  the  distinction  being  in  most  prac- 
tical respects  identical  with  that  of  English 
law  between  realty  and  personalty.  Heritable 
jurisdictions  were  grants  of  criminal  jurisdic- 
tion bestowed  on  great  families  by  the  crown. 
They  were  abolished  after  the  rebellion  of  1745 
by  the  Act  20  Geo.  11.  c.  43. 

BMniflD  (Gb.  'Epfta<).  In  Grecian  Antiqui- 
ties, small  figures  or  busts  of  Hermes  fixed  on 
quadrangular  pedestals  on  the  side  and  at  the 
crossing  of  roads.  The  mutilation  of  the 
Hermse  at  Athens  just  before  the  departure  of 
the  Sicilian  expedition  led  to  the  desertion  of 
the  Athenians  by  Alcibiades.  (Thucydides 
Ti.  28,  61  &c) 

Sermaplirodita  (Gr.  'EpfUL^p^tros,  the 
mythical  son  of  Hermes  and  Aphrodite).  An 
organised  body,  in  which  there  is  either  a 
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real  or  apparent  combination  of  the  charac- 
teristics of  the  two  sexes.  The  first  is  the 
tnie^  the  second  the  spurious  hermaphrodite. 
Hermaphrodites  are  also  natural  ox  preterm 
natural. 

The  animals  in  which  the  organs  of  the  two 
sexes  are  naturally  combined  in  the  same  indi- 
vidual are  confined  to  the  invertebrate  division, 
and  are  most  common  in  the  Molluscous  and 
Radiate  classes.  If  the  term  hermaphrodite 
may  be  applied  to  those  species  which  pro- 
pagate without  the  concourse  of  the  sexes,  but 
m  which  no  male  oi^gan  can  be  detected,  as 
well  as  to  those  in  which  both  male  and  female 
organs  are  present  in  the  same  body,  then  there 
may  be  distinguished  three  kinds  of  heima- 
phroditism. 

First,  The  OryptandrouSf  in.  which  the 
female  or  productive  organs  are  alone  de- 
velojped. — Et :  The  cystic  Entozoa,  the  hydro- 
static Acalephes,  some  Polvpea,  and  Sponges. 

Second,  The  HcautandrottSt  in  which  the 
male  organs  are  developed,  but  so  disused  as 
to  fecundate  the  ova  of  the  same  individual.— 
Ex. :  The  Cirripeds,  the  Rotifers*  the  trematode 
and  cestoid  Entozoa,  and  some  Aoephala,  as 
the  Cydas, 

Third,  The  AUotriandrous,  in  which  the 
male  organs  are  so  disposed  as  not  to  fecundate 
the  ova  of  the  same  body,  but  where  the  con- 
course of  two  individuals  is  required,  notwith- 
standing the  coexistence  in  each  of  the  organs 
of  the  two  sexes. — Ex.:  The  gastzopodons 
Molluscs,  with  the  exception  of  the  Pectini- 
branchiate  order,  and  class  JnneUida, 

All  the  other  invertebrates,  as  the  Cephalo- 
pods  and  pectinibranchiate  Cfastropods,  most  of 
the  acephalous  Molluscs,  the  insects,  Arachni- 
dans  and  Crustaceans,  the  Epizoa  and  the 
nematoid  Entozoa,  the  Echinoderms  and 
MedussB,  are,  like  the  vertebrate  classes, 
dioecious,  or  composed  of  male  and  female 
individuals. 

The  unnatural  hermaphrodites  may  be  divided 
into  those  in  which  the  parts  peculiar  to  the 
two  sexes  are  blended  together  in  different  pro- 
portions, and  the  whole  body  participate  of  a 
neutral  character,  tending  towards  the  male 
and  female  as  the  respective  oxgans  predo- 
minate ;  and  into  those  m  which  the  male  and 
female  organs  occupy  respectively  separate 
halves  of  the  body,  and  impress  on  each 
lateral  moiety  the  characteristics  of  the  sex. 

This  latter  and  verv  singular  kind  of  her- 
maphroditism has  hitherto  been  found  only 
in  insects  and  Crustaceans.  In  the  extracts 
fix)m  the  Minute  Book  of  the  Linnsean  Society, 
printed  in  the  fourteenth  volume  of  their 
iVansaciionB,  it  is  stated  that  Alexander 
Macleay,  Esq.,  Sec  L.S.,  exhibited  a  curious 
specimen,  showing  that  two  Papiliones  referred 
to  distinct  families  by  Fabricius  are  in  reality 
the^  male^  and  female  of  the  same  species. 
This  specimen  presented  the  forms  and  colours 
of  botn  sexes,  divided  by  a  longitudinal  line 
on  the  body;  the  right  wings  and  side  of  the 
body  being  as  in  the  male  {Papiiio  Polycaon, 
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Fabr.X  and  tbe  left  as  in  the  female  {Papilio 
Laod^uSf  Fabr.). 

In  Loudon's  Magazine  of  Natural  HUtory 
(toL  ir.  p.  434),  an  experienced  entomologist, 
Mr.  J.  0.  Westvood,  has  given  descriptions  and 
figmei^  not  only  of  dimidiate  hermaphrodites 
(the  example  is  the  BomJbyx  peniC^  but  also  of 
qoartcfed  hermaphrodites.  The  latter  sinffolar 
oo&didon  is  exemplified  in  a  specimen  of  the 
Bombjfx  castrensia,  in  which  the  right  wing, 
Ht  antennA,  and  left  side  of  the  abdomen  are 
male;  the  left  wing,  right  antenna^  and  right 
side  of  the  abdomen  are  female :  and  again  in 
a  epedmen  of  sta^-beetle  {Lueanus  cervu»\  in 
which  the  left  jaw  and  right  elytmm  are 
masenline,  and  tlie  right  jaw  and  left  elytrum 
feminiae. 

In  most  dimidiate  hermaphrodites  the  left 
sde  is  mascnline  ;  bnt  an  example  of  the  con- 
tnuj  has  been  observed  in  Sphinx  j^opuli.  It 
is  to  be  regretted  that  the  condition  of  the 
internal  organs  of  generation  cannot  be  ascer- 
tnined  in  the  above  singxilar  examples;  but 
this  deficiency  is  in  some  degree  supplied  by 
the  results  of  Dr.  Nicholl's  dissection  of  an 
hennaphrodite  lobster  (Phil,  Trans,  xxxvi.  p. 
290),  in  which  a  testis  was  found  on  that  side 
of  the  body  which  exhibited  externally  the 
male  characteristics,  and  an  ovarium  on  the 
opposite  side. 

HBRXAPHSonrrE.  In  Botany,  when  a  fiower 
contains  both  stamens  and  pistils.  Herma- 
phroditism is  the  rule,  and  a  separation  of 
sexes  the  exception,  in  the  structure  of  flowers. 

Hermes  (Or.).  In  Greek  Mythology,  the 
messenger  m  the  gods.  In  the  Homeric 
hymn,  which  gives  the  myth  of  Hermes  in 
its  most  beantifhl  form,  he  is  the  son  of 
Zens  and  Maia,  who  before  he  is  a  day  old 
ferms  a  lyre  ont  of  a  tortoise-shell,  and  steals 
the  cattle  of  Phoebus.  The  enmity  caused  by 
this  theft  between  the  two  gods  is  appeased  by 
the  intervention  of  Zeus;  and  Hermes,  who 
gires  to  Fhcebus  the  power  of  drawing  sweet 
mmnc  from  his  harp,  receives  in  return  the  gift 
of  wisdom,  and  the  office  of  guiding  the  souls  of 
the  dead  to  their  shadowy  kingdom.  In  the 
mind  of  the  Homeric  hymnographer,  Hermes 
appears  manifestly  as  the  eml^diment  of  air  in 
motion ;  as  he  rises  from  his  cradle,  his  breath 
is  soft  as  a  summer  breeae ;  but  when  he 
exerts  his  strength,  the  branches  of  the  forest, 
mbbed  against  each  other,  burst  into  flame; 
and  hence  he  is  known,  like  Prometheus,  as  the 
giTer  of  fire.  In  the  Vedas,  the  name  occurs 
in  the  form  SaramA,  whidi  is  one  of  the 
epithets  of  the  Dawn  as  it  comes  forth  with  the 
fresh  morning  breeze.  The  Greek  mind  fastened 
apparently  on  the  idea  of  the  breeze,  and  dwelt 
on  it  almost  to  the  exclusion  of  the  idea  of 
morning.  The  name  SaiamA  is  identified 
with  that  of  Helen ;  between  whom  and  Hermes 
a  mythical  connection  is  thus  established.  For 
an  examination  of  the  myths  of  Hermes,  see 
Max  Muller,  Lectures  on  Language^  second 
wriea,  p.  462  &c ;  Cox,  Tales  of  I'hebes  and 
^rgoif  Introduction,  p.  46  &c.  [Hbbcvby.] 
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Bennetlo  Art.  The  imaginary  art  or 
science  of  alchemy ;  so  termed  ftom  Hermes 
Trismegistus,  a  personage  of  questicmable 
reality,  looked  up  to  by  the  alchemists  as  the 
founder  of  their  art.  Some  spurious  works 
bearing  his  name  are  still  extant     [ALCHmnr.] 

Bermetlo  BmO*  When  a  vessel  or  tube  is 
perfectly  dosed  by  fusing  its  mouth  or  extremity. 
It  is  said  to  be  hermetiadly  sealed. 

Sermlts  or  Mrmnlteii  (Gr.  ifrwdnis). 
Persons  who,  in  the  early  ages  of  Christianity, 
secluded  themselves  from  the  world  for  devo- 
tional purposes,  in  solitary  and  desert  places 
(4ffilfL6s)f  whence  their  name.     [MoKAcmsM.] 

Sennodaetjto  (perhaps  named  ftom  Her* 
mus,  a  river  in  Asia  Minor,  and  dactylus,  a  date: 
or  &om  'Epfiris,  and  ScbcrvAos,  finger ;  i.  e.  the 
fingers  of  Hermes),  This  term  has  long  been  ap- 
plied to  a  species  of  colchicum  tuber,  probably 
that  of  the  Colchicum  illyricum:  it  is  irregularly 
heart-shaped,  and  has  a  furrow  upon  one  side^ 
not  unlike  the  tuber  of  the  Colchicum  autumnale, 
now  much  used  in  the  cure  of  gout:  it  is  im- 
ported from  Turkey,  and  was  formerly  esteemed 
as  a  cathartic.  Some  of  the  old  writers  who 
are  fond  of  the  doctrine  of  signatures,  compare 
the  shape  of  the  hermodactyl  to  that  of  a  gouty 
finger,  and  have  recommended  its  eSBictucj  in 
that  disease. 

Bemaadlaeeee  (Hemandia,  one  of  the 
genera).  A  small  natural  group  of  arborescent 
Exogens  of  the  Daphnal  alliimce,  inhabiting 
the  Indian  Archipehigo  and  Guinea.  They  are 
very  near  Ihgmelaceit,  with  which  Lindley  asso- 
ciates them,  differing  onlv  in  their  fibrous  drupa* 
ceous  fruit,  lobed  cotyledons,  and  involucre. 
The  leaves,  stem,  &c.  are  slightly  purgative. 
The  roots  of  Hemandia  sonora  are  antidotes  to 
the  Macassar  poison,  and  its  juice  is  a  depilatory, 
while  the  wood  of  H,  guianensis  makes  a  good 
sort  of  tinder. 

Bemia  (Lat).  A  rupture.  The  term  is 
generally  applied  to  a  tumour  arising  from  a 
protrusion  of  part  of  the  intestines  or  omentum 
mto  a  sac  composed  of  peritoneum :  the  groin, 
or  upper  and  fore  part  of  the  thigh,  below 
Poupart's  ligament,  are  common  situations. 
Other  viscera  may  also  occasionally  form  hernial 
tumours.  When  the  condition  of  the  accident 
is  such  that  the  parts  cannot  be  reduced  or 
returned  into  the  abdominal  cavity,  the  hernia 
is  said  to  be  incarcerated  or  strangulated.  In 
the  latter  case  the  passage  through  the  intestines 
is  interrupted ;  there  is  sickness  and  con- 
stipation ;  and  infiammation,  and  even  mortifi- 
cation of  the  part  ensue,  unless  by  an  operation 
the  cause  of  the  stricture  is  removed  and  the 
^t  returned.  What  is  termed  congenital  hernia 
IS  the  protrusion  of  a  portion  of  intestine  along 
with  the  testicle  in  its  descent  through  the 
abdominal  ring  into  the  scrotmn.  Where  a 
rapture  exists  in  early  infancy,  it  is  com- 
monly referable  to  this  cause.  The  sui^gical 
history  of  ruptures  is  a  very  complicated  and 
extensive,  but  highly  important  subject:  it 
has  been  ably  illustrated  by  several  eminent 
practitioners. 
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Sero (Gr. liptoi).  This wordprobably belongs 
to  the  same  root  with  the  Latin  herus,  the 
German  herr,  and  may  be  compared  with  the 
Greek  Hsba.  In  the  Homeric  poems,  it  occurs 
as  a  title  of  honour,  not  only  for  those  who 
were  employed  as  leaders  or  fighting  men  in 
war  (the  Danaans  and  Achseans  being  ooUec- 
tively  called  hsroeB)^  but  even  for  heralds  and 
minstrels,  and  for  the  unwarlike  Phseacians. 
(Od,  vii.  44.)  In  the  Hesiodic  Theogony,  the 
heroes  are  represented  as  a  race  of  men  inter- 
posed between  the  brazen  and  the  iron  age 
[Age],  who  fought  at  the  sieges  of  Troy  and 
Thebes.  The  exaltation  of  this  mce^  which 
even  in  the  Iliad  (xii.  23)  is  styled  a  race  of 
demigods,  was  completed  before  the  time  of 
Pindiir,  who  makes  them  a  race  between  gods 
and  men.  As  so  used,  the  term  denoted  espe- 
cially those  who  were  sprung  from  the  union  of 
a  divine  with  a  mortal  being ;  as  Perseus  firom 
that  of  Zeus  with  Dana6,  and  Achilles  from 
that  of  Thetis  with  Peleus.  But  in  the  later 
historical  writers,  the  heroes  are  commonly 
inferior  local  deities,  as  for  instance  the  epony- 
mous heroes  of  the  Attic  tribes.  Their  chapels, 
termed  'H/»^a,  although  supported  by  the  state, 
were  always  distinct  from  the  temples  of  the 
national  gods. 

Saro's  FooBtaiB.    [Fountain  of  Hbbc] 

Serodians.  A  sect  existing  among  the 
Jews  at  the  period  of  our  Saviour's  preaching. 
(Matthew  xvi. ;  Mark  viii.  16.)  Much  doubt 
exists  as  to  their  history  and  tenets;  some 
commentators,  both  ancient  and  modern,  imagine 
that  they  were  fiuiadcs,  who  regarded  Herod 
the  Great  as  the  Messiah ;  others,  that  they 
were  a  mere  nolitical  party,  attached  to  tbe 
fkmily  of  Herod ;  while  a  third  opinion  (Bergier, 
JHctionnaire  de  TMologie)  is,  that  they  supported 
some  innovations  attempted  by  Herod  in  the 
religious  observances  of  the  country  by  the 
partial  introduction  of  Pagan  usages.  (Milman's 
History  of  Christianity^  i  311.) 

Heroic  Verse*  The  verse  appropriated  to 
epic  or  heroic  poetry:  in  Greek  and  Latin,  the 
hexameter.  In  £nghsh,  Italian,  and  German,  the 
iambic. of  ten  syllables,  either  with  or  without 
the  additional  short  syllable.  In  French,  the 
iambic  of  twelve  syllables.  [Epic;  Hbxaxbtbb.] 

Herpes  (Gr.).  A  disease  of  the  skin  con- 
iisting  in  the  eruption  of  small  aggregated 
vesicles.  Several  varieties  of  herpes  are  men- 
tioned by  systematic  writers  on  skin  diseases. 
A  common  form  is  familiarly  known  as  shingie$» 
In  this,  which  though  not  a  dangerous  is  a  very 
troublesome  disease,  patches  of  herpetic  vesicles 
extend  either  quite  around  or  half  around  the 
body  near  the  waist  The  treatmeat  of  herpes 
in  its  several  forms  consists  merely  in  correcting 
the  state  of  the  secretions  by  alteratives  and 
aperients. 

Herpestes  (Gr.  Ipinio-r^y,  a  creeper),  A  genus 
of  Viverrine  Carniooraj  comprising  the  various 
species  of  Ichneumon.  These  animals  are  cele- 
brated for  the  instinct  which  Eiempfer  attributes 
to  them  of  destroying  serpents,  and  curing 
themselves  from  their  vmomous  bites  by  rubbing 
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themselves  on  the  plant  named  OphiorMra 
I  Mungos.  The  legends  recorded  by  Herodotus 
I  of  the  connection  between  the  ichneumon  and 
I  the  crocodile  are  well  known.  The  genua  is 
'  confined  to  the  Old  World. 

Herpefolofy  (Gr.  Iprcr^K,  a  reptile^  and 
Xiyos),  The  branch  of  zoological  science 
which  specially  treats  of  the  class  Reptilia. 
This  dass  of  animals  is  characterised  by  having 
a  heart  so  constructed  as  to  transmit  to  the 
lungs  a  part  only  of  the  circulating  mass  of 
blood  which  it  receives  from  the  systenni 
veins,  the  remainder  being  sent  again  to  the 
body  without  having  been  purified  in  the 
lungs.  There  thus  results  a  less  amount  of 
reaction  of  oxygen  upon  the  blood  than  takes 
place  in  Mammalia,  and  consequently  a  lower 
grade  of  animal  heat,  and  an  inferior  activity 
of  muscular  contraction ;  but,  as  the  proportion 
of  venous  blood  transmitted  by  the  heart  to 
the  general  system  varies  in  different  reptiles 
with  the  various  modifications  of  the  hearty 
there  is  a  corresponding  difference  in  the  mani- 
festation of  their  vital  phenomena. 

As  reptiles  are  thus  exempt  from  the  office 
of  preserving  the  temperature  of  a  circulating 
fiuid  many  degrees  warmer  than  that  of  the 
external  atmosphere,  they  have  no  need  of 
teguments  adapted  to  retain  heat;  and  are 
accordingly  naked,  or  covered  with  scales  or 
hard  bony  plates.  Their  brain  is  very  small, 
and  without  the  great  commissures.  The  lungs 
serve  more  or  less  as  reservoirs  as  well  as  de- 
composers of  the  atmospheric  air;  and  thus 
with  a  certain  degree  of  independence  of  the 
general  circulation,  the  reptiles  are  enabled  to 
remain  much  longer  under  water  than  either 
birds  or  mammalia.  Some  species  indeed  have, 
in  addition  to  their  lungs,  cills  for  breathing 
water,  either  during  their  immature  state,  or 
throughout  life,  and  thus  are  truly  amphibious. 
With  a  cold  blood,  low  respiration,  low  sensa- 
tion, and  sluggish  habits,  is  associated  an  extra- 
ordinary power  of  endurance  imder  abstinence 
or  against  bodily  injury. 

Bieptiles  are  either  oviparous,  or  ovovivi- 
parous :  they  do  not  incubate.  They  present 
a  great  variety  of  forms,  and  constitute  alto- 
gether a  much  less  natural  group  than  either 
birds  or  mammals.  The  character  which  Cuvier 
has  assi^ed  to  the  Reptilia  would  not  seem  to 
distinguish  them  from  certain  fishes  with  highly 
developed  air-bladders,  without  the  additional 
statement  that  the  organ  of  smell  in  the  class 
Reptilia  is  situated  in  a  canal  communicating 
both  with  the  cavity  of  the  mouth  and  the  ex- 
ternal surface. 

Cuvier,  after  Brongniart,  divides  the  reptiles 
into  four  orders,  vis. : — 

The  (7A«^ta(tortoisesand  turtles);  of  which 
the  heart  has  two  auricles,  and  the  body  is 
supported  on  four  legs,  and  enclosed  between 
two  plates  or  shields  formed  by  the  ribs  and 
sternum. 

The  Sauria  (lizards  and  crocodiles) ;  of  which 
the  heart  has  two  auricles,  and  the  body,  sup- 
ported on  four  legs,  is  covered  with  scales. 
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The  Opkidia  (dov-womu  and  serpents) ;  of 
vhich  the  heiii  nis  two  aoricles,  and  the  body 
k  without  leg& 

The  Batraekia  (frogs,  toads,  newts,  &c.) ;  of 
vltifh  the  hetrt  has  but  one  anride^  and  the 
body  ■  uked,  and  sapported  on  fonr,  or  in  a 
fev  am  two,  legs.  Host  of  these  pass,  as  thej 
•dnoee  to  matui^,  from  the*  oondition  of  a 
iah  faccathing  by  fpi\B  to  that  of  a  qnadroped 
breaUusg  by  hu^  Some,  however,  never  lose 
their  aUa. 

Son  an  the  diancteis  assigned  by  Cavier 
(in  IS29)  to  his  primary  dlTisions  of  the  ckss 
BfftilMt  but  thej  are  not  a  true  expreaston  of 
the  ommsation  of  the  groups  so  distinguished^ 
Tht  Satnekiat  iot  example,  have  since  been 
prored  to  have  two  auridss,  although  not  so 
(Latinet  externally  as  the  other  zeptilra.  Some 
of  Conei^s  BamriOy  again,  have  two  distinct 
Teotiides;  whilst  Uie  rest  have  but  one,  like 
th«  Ckdoma  and  Oj^Mdia,  The  crocodiles, 
allipitoni  and  ghamals  are  the  higher  or> 
puBcd  SoMria  here  referred  to ;  and  since  they 
di&r  ilso  from  the  Laeerime  Sauria  in  having 
a  oaiple  undinded  tongue  and  intromittent 
(VEin,  and  a  well-marked  modification  of  the 
trvwnentaiy  system,  they  deserve  to  rank  as  a 
didtind  ordier,  at  the  head  of  the  class  RepHUa, 
Thii  Older  has  been  termed  by  Merrem  Xor>- 
ecte;  for  the  skin,  in  fact,  instead  of  bconff 
eoTcnd  by  imbricated  scalefl^  is  strengthened 
ud  protected  by  several  rows  of  flattened  and 
(Kttfnily  elliptical  bones,  developed  between 
the  eotide  and  true  skin,  and  often  supporting 
a  loDgitndinal  crest ;  these  bones  or  scuts  are 
fltiutod  chiefly  along  the  back  part  of  the  neck, 
ImhI  J,  and  CuL 

Ajiother  order  of  BeptUia  is  clearly  indicated 
^j  the  remains  of  seveial  large  or  even  gigantic 
epeeies  now  extinct,  in  which  the  extremities 
vne  »»<wlifl^  (o  serve  as  flns  on  the  plan  of 
thcpaddlesofthe  CVtocew.  These  reptiles  are 
ebirflj  referable  to  the  genera  Ichthyosaurus 
aad  FUnosaunu',  thev  were  marine,  and  of 
predaoeoos  habitSi  and  constitute  the  orders 
I  kikyvpUtygia  and  Sauropierygia. 

The  GkCma  form  a  third  and  very  natural 
order. 

Thooe  Sauriana  of  Cuvier  which  have  a 
heut  composed  of  a  single  ventricle  and  two 
uridei^  a  infld  tongue  and  doable  intromittent 
vpoi,  as  well  as  a  scaly  and  generally  imbri- 
cated  coverins^  form  a  fourth  order  of  reptiles^ 
\'j  vhich  the  term  SquanuUa  has  been  nven. 

The  Opkidia  of  Cuvier  constitate  the  fifth 
<«der  of  reptiles.  Some  naturalists  have  pro- 
powd  to  unite  the  serpents  with  the  lizards  in 
^  aame  order,  on  account  of  the  gmdoal 
tnairitioo  tnceable  in  different  genera  from 
&»  to  the  other  group;  but  3ie  cUss  of 
i^itUca,  by  parity  of  reasoning,  ought  to  be 
KfiKcd  in  tnat  of  fishes ;  «nd  the  naturalists 
*i»  fitvonr  the  Kl<tiimg  of  the  tetrapodal  with 
^  apodal  reptiles  seem^  to  forget  that  an  order 
V  a  ooQventaonal  divimon,  a  group  of  con- 
Trawoofl^  and  not  an  entity  circumscribed  by 
^ue.  To  separate  the  Bairachia  as  a  dis- 
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tinct  class  from  the  Reptilian  seems  to  be  an 
error  in  the  opposite  extreme.  The  viviparous 
four-footed  salamander,  breathinir  air  by  mem- 
branous lungs,  and  circtdating  blood  by  a  bi- 
auricular heurtk  is  thus  placed  in  a  distinct  class 
from  the  four-footed  lizaird,  without  any  essential 
difference  in  the  pulmonary  or  sanguiferous 
systems  to  warrant  the  separation;  the  only 
^fferences  that  can  be  urged  for  Auch  a  step 
are  a  modification  of  the  tegumentary  covering, 
and  a  greater  developementand  later  continuance 
of  the  temporary  branchial  apparatus^  of  which 
traces  are  met  with  in  the  embryos  of  all  the 
air-breathinff  Vertebrata;  and  a  modification 
of  the  reproductive  system.  The  naked  integu- 
ment; tne  presence  of  external  gills  in  the 
young  state ;  the  almost  simultaneous  fecunda- 
tion, sometimes  without  intromission,  of  nume- 
rous ova — mav  be  gproundsfor  regarding  the 
Bairachia  and  Jm^hHria  as  a  subdass,  or  a 
group  somewhat  higher  than  an  order;  but 
seem  not  to  warrant  their  separation  from  the 
scaled  nptiles  as  a  distinct  dass,  as  a  group 
equivalent  among  Vertebrata  to  that  of  birds 
or  mammals.  For  the  subdivisions  of  the 
above  orders,  see  Loricata;  Enauosaubia; 
Chbloioa;  Squamata;  Ofhidia;  Batsachia; 
and  also  Amphibia. 

The  orders  of  reptiles  GanoeephdUi,  Anomo^ 
doniia,  Pterasawria,  Theeodontia,  JHnoaauria, 
and  Labjfrinthodontia  aro  only  found  in  a  fossil 
state. 

Berpefon  (Or.  a  reptile),  A  genus  of  ser- 
pents, allied  to  Eryx ;  and  characterised  hv 
two  soft  prominences  covered  with  scales  which 
are  appended  to  the  muzzle.  Botanists  have  a 
herpetan  which  is  a  section  of  Viola. 

Berpolliode  (a  word  coined  from  the  Gr. 
ifnrw,  I  wind  along ;  96K0S,  an  axis ;  and  Ms^ 
a  road).  •  A  plane  transcendental  ciirve,  em- 
ployed first  by  Poinsot  in  his  graphic  repre- 
sentation of  the  motion  of  a  body  around  a 
fixed  point  [Botatiok.]  It  is  the  locus  of 
the  point  of  contact  with  a  fixed  plane  of  an 
ellipsoid  movable  around  its  fixed  centre.  The 
ellipsoidal  locus  of  the  points  of  contact  is 
called  the  Poubiodb  [see  the  term],  a  curve 
which  has  obviously  two  maxima  and  two 
minima  radii  veetores  proceeding  firom  the 
fixed  centre  O.*  Let  us  call  them  0  A,  0  A'  and 
OB,  OF  respectively,  and  let  OP  be  the  per- 
pendicular on  the  fixed  plane  of  the  curve.  If 
we  remember  that  the  polhode  must  be  sym- 
metrical with  respect  to  the  two  rectangular 
planes  AOA'  and  BOB',  and  consequently 
that  its  arcs  AB,  BA',  A'B',  B'A  are  equal 
and  similar,  it  will  be  evident  that  the  herpol- 
hode  must  undulate  symmetrically  between 
two  concentric  circles  described  around  P  as 

centre,    with    the    radii    ^/OA«-OP«   and 

VOB»— 0P»  respectively,  which  ordes  it 
will  touch  alternately  at  equidistant  points 
tf,  b,  d,  y,  &c  The  herpolbode  is,  in  general, 
an  unclosed  curve ;  should  the  angle  aP6,  how- 
ever, be  commensurable  with  a  right  angle,  it 
will  be  dosed.    When  the  distance  0  P  from  the 
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fixod  point  to  the  fixed  plane  becomes  eqiifd  to  ] 
ttie  mean  semi-axis  of  the  ellipsoid,  the  polhode  | 
becomes  an  ellipse  having  the  mean  axis  for  ' 
minor  axis,  so  that  OP»OB«-d.    The  circle 
by  ^,  l/'f  &&,  now  degenerates  to  a  pointy  which 
the  herpolhode,  now  a  spiral,  ajpproaches  sym- 
metrically, its  polar  equation  bemg 

where  b  is  the  mean  axis  of  the  ellipsoid,  and 

nb  —  VOA*  -  6*.  When  the  ellipsoid  is  one  of 
revolution,  the  herpolhode,  like  the  polhode, 
becomes  a  circle.  The  herpolhode  is  fully 
investigated  in  Poinsot's  classic  TheorU  Nou- 
velle  de  la  Rotation  dea  Corp8t  Paris  1862. 

Beninff  (Gkr.  beer,  an  artny,  in  refer- 
ence to  the  great  numbers  in  which  the  fishes 
so  called  appear,  at  stated  seasons,  along  our 
coasts).  Thu  name. is  commonly  applied  to 
two  distinct  but  closely  allied  species  of  the 
genus  Clupea^  Limueus :  to  the  one  Mr.  Yarrell 
restricts  the  name  Ctupea  Harengua ;  the  other 
is  denominated  Clupea  Leachii,  in  commemora- 
tion of  the  excellent  naturalist  who  first  appears 
«-o  have  been  aware  that  our  coast  produced 
a  second  species  of  herring. 

The  genus  Clupea  is  so  nearly  allied  to  the 
genus  aalmo  that  they  are  both  included  in  the 
same  natural  family,  under  the  name  of  Hale- 
coids,  by  M.  Agassiz;  the  principal  external 
difference  consists  in  the  absence  of  the  small 
adipose  dorsal  fin  in  the  Clupea,  But  in  the 
clupeoids,  as  in  the  salmon  tribe,  the  upper 
maxillary  as  well  as  the  intermaxiUary  bones 
enter  into  the  formation  of  the  mouth,  and  are 
both  armed  with  teeth;  the  body  is  always 
covered  with  numerous  scales;  and,  in  the 
greater  number  of  the  herring  tribe,  there  is  an 
air-bladder,  and  the  duodenum  is  complicated 
with  many  coca,  or  pyloric  appendages. 

The  annual  migration  of  the  herring  is  not, 
as  has  been  described,  from  one  latitude  to 
another,  but  simply  from  a  deeper  to  a  shal- 
lower part  of  the  ocean.  The  common  species, 
impelled  by  the  stimulus  of  the  increasing 
burden  of  milt  or  roe,  quits  the  deeper  re- 
cesses of  the  ocean,  where  it  has  passed  the 
winter  and  spring  months,  and  approaches  the 
shallower  water  near  the  coasts,  where  the  ova 
may  be  deposited,  and  impregnated  with  the 
requisite  amount  of  heat,  light,  and  oxygen  for 
their  develnpement. 

The  common  herring  visits  different  parts  of 
our  coast  in  autumn,  generally  earlier  on  the 
southern  than  on  the  northern  localities,  and 
deposits  its  ova  and  spawn  towards  the  end  of 
October.  In  this  state  the  fish  are  termed 
shotten  herring,  and  thpy  retire  ftom  the  shore 
into  deep  water. 

Leach  s  herring  has  a  different  season  of 
sexual  migration.  <It  is  found,'  says  Mr. 
Yarrell,  '  heavy  with  roe  at  the  end  of  January, 
which  it  does  not  deposit  till  the  middle  of 
February.  Its  length  is  not  more  than  seven 
inches  and  a  half,  and  its  depth  near  two 
inches.' 

During  the  long  period  in  which  the  herring 
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stays  in  deep  water,  the  shoals  occasionally 
travel  so  far  as  to  appear  at  the  next  season  of 
oviposition  at  a  different  part  of  the  coast  from 
that  where  they  were  previously  abundant 
Hence  the  herring  has  been  described  as  a 
most  capricious  fish;  and  it  is  tmly  said,  *that 
there  is  scarcely  a  fishing  station  round  the 
British  Islands  uiat  has  not  experienced  in  the 
visits  of  this  fish  the  greatest  variations,  both 
as  to  time  and  quantity,  without  any  account- 
able reason.' 

Herrings  are  taken  in  drift  nets,  and  during 
the  night  The  stretching  of  the  nets  in  the 
daytime  is  forbidden,  as  it  is  supposed  that  the 
practice  would  alarm  and  drive  away  the  shoal. 
The  darkest  nights,  and  a  breeze  that  ruffles  the 
surface  of  the  water,  are  the  circumstances 
which  most  favour  the  capture  of  the  herring. 

Seniiii^boiie.  The  name  given  to  strutting 
placed  between  thin  joists,  consisting  of  pieces 
of  small  scantling  that  go  from  the  top  of  one 
to  the  bottom  of  another  joist,  and  respectively 
otherwise ;  it  is  introduced  for  the  purpose  of 
increasing  the  lateral  stiffness  of  the  joista. 
The  same  term  is  also  applied  to  paving,  or 
bricks,  laid  contrariwise  from  the  same  meet- 
ing line,  either  horizontal  or  vertical 

Beimlmt  (Qer.  the  LanFa  guard).  An 
establishment  in  Upper  Lusatia,  comprising,  it 
is  said,  at  present  120  houses,  with  1,600  in- 
habitants, and  founded  by  a  few  Moravians 
about  the  year  1722,  under  the  patronage  of 
Count  Ziiuendorf.  The  principles  of  th^ 
society  thus  formed  are  seclusion  from  the 
world,  the  enjoyment  of  a  contemplative  Hfe, 
and  the  possession  of  all  goods  in  common. 
Its  members  are  bound  together,  under  the 
tide  of  Moravian  Brethren,  by  strict  laws  and 
observances.  Accusations  have  been  thrown 
out  against  them  of  indulging,  in  their  re- 
tirement, in  many  licentious  practices ;  but  it 
is  certain  that  their  industry  supplies  many  of 
the  markets  of  Germany  vrith  various  useful 
and  ornamental  articles  of  handiwork;  that 
their  seal  has  prompted  them  to  establish 
affiliated  societies  in  many  parts  of  Europe 
and  America;  and  that  in  religious  matters 
they  are  neither  extravagant  themselves,  nor 
intolerant  of  others. 

BerMflieL    [Ubakus.! 

BwBchelltte*  A  hydrous  silicate  of  alu- 
mina, soda  and  potash,  found  in  colourless  hexa- 
gonal crystals,  at  Pelagonia  and  Ad  Beale  in 
Sicily.    Named  in  honour  of  Sir  J.  F.  HerscheL 

Berse,  BeralUon  (Fr.).  In  Fortification, 
a  lattice  or  portcullis  armed  with  spikes,  used 
to  dose  a  gateway. 

Bertiia  (sometimes  written  Aertha,  Aortha, 
and  Eorthe).  In  Mythology,  the  name  of  a 
chief  divinity  of  the  andent  Cierman  and  Scan- 
dinavian nations.  She  was  worshipped  under  a 
variety  of  names,  of  which  the  chief  were  ana- 
logous to  those  of  Terra,  Rhea,  Cybeie,  ^d 
Ops,  among  the  Greeks  and  Komans.  Long 
before  the  Christian  era  the  knowledge  of 
Hertha  appears  to  have  been  extended  over  a 
great  portion  of  Northern  Europe ;  for  Taoitus 
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iOerm.  xL)  apeakfl  of  the  wondeifal  imanimity 
viiieh  tribes  uat  had  no  other  feature  in  oonunon 
dispkyed  in  worBhipping  this  goddess,  whom 
ht  dmgnates  Herthufl;  or  Mother  Earth,  Her 
chief  sanctsarjr  was  situated,  according  to  the 
aune  vriter,  in  a  sacred  grore  in  an  island  of 
the  oeeso,  nhich,  by  some  writers,  has  been 
Rfipond  to  be  Riga,  and  bj  othen  Zetland  or 
H(£go]aiid;  but  no  modem  researches  have 
2ic«a  able  socniately  to  fix  its  locidity.  Much 
cBrioQs  information  npon  this  snlgect  is  to  be 
found  in  Grimm's  DeiUsche  Mytholofie,  chap.  z. 

Wsapailfc  A  genna  of  bntterflies,  now  the 
type  of  a  fiimilj,  including  aeyeral  subgenera,  to 
Sine  of  which  belong  the  British  spedea,  eight 
or  tea  in  nnmber. 

Bespetld«s  (Ghr.  fiom  In-cpos,  the  evenifUf). 
h  Greek  Hytholccgr,  the  goardians  of  the  golden 
apples  giren  to  am  ( Jono)  on  the  day  of  her 
Buna^.  The  legends  about  them  yary  inde- 
finiteljin  detail,  some  nmking  them  four,  others 
Ktea  in  nnmber,  some  sp^iking  of  them  as 
ebildrai  of  Night  or  Erebus,  some  of  Atlas, 
lome  of  Hesperus,  some  of  Zeus,  &c  Their 
al«de  WM  held  to  be  a  gazden  in  the  western 
part  of  Africa,  where  the  dragon  Ladon  helped 
thf m  to  watch  the  sacred  fruit 

>aap«ffldiiie«  An  insipid  white  crystalline 
nbstanee  obtained  from  the  soft  spongy  part  of 
orange  and  lemon  rind.  It  has  also  been  called 
Aoruitine. 

■eap«fldianB«  In  Botany,  a  many-celled, 
frv-eeeded,  superior,  indehiscent  fruit,  ooyered 
bv  a  spongy  separable  rind;  the  cells  easily  se- 
parable frnn  each  other,  and  containing  a  mass 
of  polp,  in  which  the  seeds  are  embedded — ex- 
ample, the  orange. 

Hessian.  The  Hessian  of  a  quantio  is  best 
defined  as  the  Jacobian  of  the  system  of  first 
dmr«d  functions  of  that  quantic.  [JacobUk.] 
Tbe  name  Hessian  was  proposed  by  SylTester 
••"W.  Thtns.  1853)  in  honour  of  Hesse,  the 
i^ssrerer  of  the  function.  The  Hessian  of  the 
^^nuj  qoantic  u  is 
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I&  gencfsl  we  may  say  that  the  Hessian  of 
aa  M^azy  n-ic  is  a  symmetrical  fhnctional 
'Vtenainant  of  the  m^  order  whose  constituents 
ue  tbe  seyeral  second  derired  functions  of  the 
^ren  qttanti&  It  is  always  a  coyariant  of  the 
cuatic  of  the  fri^  order  in  the  coefficients,  and 
cf  tbe  n  (fi~2)*  in  the  yariables ;  it  is,  in  fkct, 
tile  disemmnant  of  the  second  emanant 
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of  tbe  qoantie,  this  emanant  being  renzded  as  a 
qaadrie  in  which  die  original  facientsdr,  y,e ,  ., 
a?B  ngiidsd  m  constants.    [DwaniaMAirr  and 

E&UUVT.] 
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In  geometiT,  the  Hessian  of  a  temai^  quantio 
when  equated  to  zero,  represents  the  important 
curve,  known  also  as  the  Hessian  of  that  which 
is  represented  by' equating  to  zero  the  quantic 
itself.  The  Hessian  of  any  curve  of  the  n^ 
order  is  a  curve  of  the  3(«— 2)**  order,  which 
not  only  passes  through  all  the  double  points  of 
the  original,  but  has  itself  double  points  which 
coincide  with  the  latter. 

Now  the  second  emanant  represents  the  polar 
quadric  of  any  point  with  respect  to  the  given 
curve,  so  that  from  what  precedes  the  Hessian 
may  be  r^;arded  as  the  locus  of  all  points  whose 
polar  quacuncs  break  up  into  pairs  of  right  lines, 
whence  it  follows  that  the  Hessian  al^  passes 
through  the  points  of  inflexion  of  the  original 
curve.    (Salmon's  Higher  Plane  Curves.) 

It  is  scarcely  necessaiy  to  observe  that  the 
Hessian  of  a  ternary  quadric  no  longer  repre- 
sents a  curve;  it  is  simply  the  discnminant  of 
the  (quadric,  and,  equated  to  zero,  expresses  the 
condition  under  which  the  quadric  in  question 
will  break  up  into  a  pair  of  right  lines. 

The  Hessian  of  a  quaternary  n-ic,  equated  to 
zero,  represents  a  sur&ce  of  the  4  (n — 2)*^  order, 
which  IS  called  the  Hessian  of  the  surface  re- 
presented by  equating  the  quantic  to  zero.  The 
relation  of  the  Hessian  to  the  original  surface 
is  also  yeiy  important  It  passes  through  the 
double,  as  well  as  through  Uie  parabolic  points 
of  the  latter.  [Ikdicatrix.]  Every  point  of 
a  developable  surface  being  parabolic,  its  Hes- 
sian consists  of  the  surfkce  itself  together  with 
a  second  one  of  the  order  3n— 8,  to  which  the 
name  PrO'Hetsian  has  been  given.  The  pro- 
perties of  the  Hessian  are  examined  at  some 
length  in  Salmon's  An,  Geom.  of  Three  Dimen- 
sions, to  which  work  the  reader  must  be  referred 
for  farther  information  on  this  subject. 

Beatta.    [Vesta.] 

SesyolUMta  (Gr.  Vvxwn-tfs,  from  iiavxiet, 
qtUet).  In  Ecclesiastical  History,  a  singubir 
class  of  fSanatics,  who  were  established  in  the 
fifteenth  century  in  some  of  the  Qreek  monas- 
teries of  Mount  Athos.  These  Quietists  pre- 
tended to  have  attained  a  perfect  interior  Me  of 
devotional  repose  by  intense  contemplation.  One 
of  their  maxims,  apparently  derived  from  some 
of  the  Strang  practices  of  the  Indian  ascetics, 
directs  the  (usciple  to  'raise  his  spirit  above  all 
vain  and  transient  things,  repose  his  head  on 
his  breast,  and  turn  his  eyes  with  his  whole 
power  of  meditation  upon  his  navel'  Hence 
these  visionaries  denved  the  nickname  of 
*OftipaX6i^Xi*^  (Cantacuzenus  ii.  38X  or  Umbili- 
carii :  they  were  also  termed  Thabwites,  from 
their  notion  respecting  a  divine  light  inhabiting 
the  heart  of  the  devotee.  (Gibbon's  Sofnan 
Empire,  ch.  Ixiii. ;  Waddington's  History  of  the 
Church,  chap.  zxvL) 

Setsnia  (Gr.  4raMff£a^  from  hxupof^  a  eom- 
fanimC),  This  wora  is  frequently  used  by 
classical  writers  to  signify  an  association  of 
any  kind;  thus  the  fraternities  of  the  early 
Ghristians  are  called  Hetserise.  In  modem 
times  two  celebrated  associations  among  the 
modem     Greeks    have    assumed    the    name. 
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The  first  was  the  HeUeria  of  the  Philomusoi, ' 
or  Friends  of  the  Muses ;  a  society  formed  for 
the  purposes  of  education,  fonnded  (it  is  said) 
by  Capodistriafl,  about  1814:   it  established 
schools  at  Athens  and  elsewhere,  and  numbered 
at  one  time  80,000  associates.   It  was  dissolved  I 
in  1821 ;  but  renewed  in  1824,  when  Athens 
was  in  the  hands  of  the  Qreeks.     The  more  ' 
famous  political  Qetaeria  owes  its  foundation 
to  the  celebrated  Rigas,  who  died  in   1798. 
It  was  renewed  about  1816,  extended  its  rami- 
fications through  all  Greece,  and  produced  the 
Greek  rerolution,  begun  by  Ypsilanti  in  1821. 
(Finiays  History  of  the  Greek  Revolution,  1861.) 

Betepoaite.  A  natiye  phosphate  of  iron 
and  manganese. 

Betero*  (Gr.  crcpof,  the  other,  oTie  of  two). 
As  a  prefix,  or  in  composition,  this  term  usually 
indicates  difference ;  in  opposition  to  the  prefix 
homo-,  which  indicates  resemblance. 

Beterooeplialons  (Gr.  ercpos,  and  irc^a\if, 
a  head).  In  Botany,  when  in  composite  plants 
some  flower-heads  are  male  and  others  female 
in  the  same  individnaL 

Beterootaromou*  (Gr.  ^epof,  and  xp&tM, 
colour).  In  Botany,  when  in  a  fiower-head  the 
florets  of  the  centre  or  disc  are  different  in 
colour  from  those  of  the  circumference  or  ray. 

Beterodoz  (Gr.  kr^p^^os,  of  another  opi- 
nion). A  person  who  holds  opinions  different 
from  some  standard  with  which  they  are  com- 
pared, is  opposed  in  theological  language  to 
ortltodox,  one  who  holds  the  right  opinion. 
The  standard  of  orthodoxy  in  Christian  belief 
by  which  opinions  must  be  tried,  resides, 
humanly  speaking,  in  the  judgment  of  each 
particular  sect  of  believers.  Each  section  of 
opinion  consequently  regards  itself  as  orthodox ; 
but  in  this  country,  that  which  is  commonly 
called  the  High  Church  party,  professing  to 
hold  more  'strictly  by  ancient  creeds  and  for- 
mularies, is  most  in  the  habit  of  assuming  the 
appellation.    [Hbrest.] 

Beteroffamoiui  (Gr.  Irepof,  and  ydfMs, 
marriage).  In  Grasses,  when  the  arrangement 
of  the  sexes  ia  different  in  different  spikelets 
from  the  same  root,  as  in  Andropogon:  in 
Composite  plants,  where  the  florets  are  of  dif- 
ferent sexes  in  the  same  flower-head. 

Beteroffeneons  Attraotioii.  [Affuvitt, 
Chemicai»] 

Beteroffeneons  QuaDtltles.  In  Mathe- 
matics, quantities  incapable  of  being  compared 
together  in  respect  of  magnitude,  as  lines  and 
surfaces,  surfaces  and  solids,  &c. 

Beteroyenests  (Gr.  h-tpos,  and  yiytris, 
birth).  This  term  is  defined  by  Pouchet  as  the 
production  of  a  new  animal  without  the  inter- 
vention of  parents^  all  its  primordial  elements 
being  drawn  from  surrounding  nature.  It 
is  analogous  to  spontaneous  generation,  hj 
which  process  the  ultimate  structures  of  ani- 
mals were  supposed  to  have  been  derived 
originally  irom  nothing.  This  theory  was 
advocated  by  Oken,  and  by  many  of  the 
Latin  and  Greek  writers.  Pouchet  narrates 
the  conditions  under  which  he  considers  that 
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animals  have  been  spontaneously  produced,  in 
his  work  Hltiroginie  (8vo.  Paris  1859),  in 
which  he  details  the  care  which  he  took  to 
eliminate  all  substances,  e.g.  putrescible  bodies, 
water,  and  air,  which  might  act  as  vehicles  of 
organic  germs.  His  experiments  are  unques- 
tionably the  most  conclusive  which  have  ever 
been  made  on  the  subject 

Beteronrna  (Gr.  Ih-cpos,  and  ywfi).  A 
tribe  of  Aculeate  Hymenoptera,  in  which  the 
females  are  of  different  kinds ;  one  fertile,  the 
other  infertile,  called  neuters,  as  the  ants, 
FoBMiCTOJB  and  Mihillidjb  [see  those  words]. 

Beteromenuis  (Gr.  ^cpos,  and  it'np6%,  a 
leg).  In  Zoology,  a  term  signifying  that  the  legs 
have  a  different  structure  from  one  another. 
The  Coleopterous  insects  are  so  called  which 
have  five  joints  in  the  tarsus  of  the  first  and 
second  pairs  of  lees,  and  only  four  joints  in  the 
tarsus  of  the  third  pair.  Latreille  divides  this 
somewhat  artificial  section  into  four  groups. 

1.  Melasomes,  having;  the  wing-covers  hard, 
win^  generally  wanting  daws  simple,  and 
manllse  with  a  hook.— £x.:  Pimeliidte,  Bla- 
psid4B,  Tenebrionida. 

2.  Tasieomea,  having  the  wing-covers  hard, 
wings  present,  antennse  perfoliate  or  clavate, 
daws  simple,  maxillas  without  a  hook. — Ex.: 
Diaperida,  Cossyphida, 

3.  Stendytrea,  having  the  wing-coven  hard 
and  contracted  posteriorly,  wings  present,  an- 
tennas simple,  claws  simple  or  toothed. — Ex. : 
Hdopida,  Cistelida,  &c 

4.  Trachelides,  having  the  wing-oovers  flexi- 
ble, wings  present^  head  inserted  upon  a  neck, 
daws  bifid.— Ex.:  Meloe,  Mordala,  Horia, 
Lagria,  &c 

Beteropods  (Gr.  tripos,  and  voCt,  foot). 
The  name  of  an  order  of  G^tropods,  compre- 
hending those  which  have  the  foot  compressed, 
and  in  the  form  of  a  thin  vertical  fin ;  as  in  the 
Carinaria. 

BeteroptenuM  (Gr.  frc^r,  and  «TCf>or,  a 
vnng).  The  name  of  a  section  of  Hemipterana, 
comprehending  those  in  which  the  hemelytra 
terminate  abruptly  by  a  membranous  appendage. 

BeteroseUuis  (Gr.  irtpAtrKun,  from  irtpot, 
and  ffxla,  shadow).  An  epithet  applied  by  the 
andent  geographers  to  the  inhabitants  of  the 
two  temperate  zones,  because  their  shadows 
at  midday  are  always  projected  in  opposite 
directions  in  respect  of  each  other;  in  one  case 
to  the  north,  and  in  the  other  to  the  south. 

Betarotropal  (Gkr.  h^pos,  and  rpivm,  1 
turn).  A  term  applied  to  ^e  embryo  of  a 
seed  when  the  former  lies  across  the  latter, 
that  is  to  say,  neither  pointing  to  it«  base  nor 
apex. 

Betman  (another  form  of  B&uptmann  or 
headman).  A  Coasack  title  for  the  oommander 
of  a  regiment.     [CossacxsJ 

BaottUera  (after  J.  H.  Heucher).  This 
genus  of  herbaceous  Saxifra^aeea  yields  the 
astringent  Alum-xoot,  whidi  la  the  root  of  H, 
americana,  * 

Bealandite.  A  mineral  formerly  classed 
with  the  zeolites  found  in  the  basalt  of  the 
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Gianf  s  OauMway  and  elsewhere :  it  is  a  silicate 
of  alamiiia  and  lima,  named  after  the  minendo- 
got,  Henland. 

B0WB  Stone.  That  kind  of  stone  which  is 
CDployed  after  the  whole  face  has  been  worked ; 
it  differs  fiom  block  stone  in  the  superior 
qulity  of  die  work  upon  the  snrfiice. 

BtoBuibarA  (Grr.  «(,  and  x^pH)-  In  Music, 
ipngmnon  of  six  notes,  to  which  Guido  at- 
tiehed  the  Ejllables  tU^  re,  mi,  fa,  sol,  la.  The 
Iviadionl  is  also  called  a  sixth ;  and  is  two* 
Ibid,  greater  and  less.  The  former  is  composed 
of  two  greater,  two  less  tones,  and  one  greater 
snmtODe,  making  liTe  interrals ;  the  latter  of 
tffo  greater  tones^  one  lesser  and  two  greater 
wmitODes. 

BeoBifoa  (G^.  iidywfot,  six-eomered).  In 
Gmmetiy,  a  plane  figure  bounded  by  six 
stzaig^t  lines.  When  these  are  equal,  the 
hextgoQ  is  regular.  The  side  of  a  regular 
hfxagon  is  eqral  to  the  radius  of  its  circum- 
sczibing  circle,  a  property  which  has  numerous 
QBffnl  a{^cations.  The  area  is  equal  to  the 
sqnare  of  the  side  multiplied  into  the  constant 
Bomber  2'598076 ;  that  is,  into  three  times  half 
tiie  tangent  of  60^.      . 

Sengonal  Vombers.  Fiaurate  num- 
hen  of  the  second  order  and  fourth  class ;  they 
reprpscDt  the  successiTe  sums  of  an  arithmetical 
series  whose  first  term  is  1  and  common  difier- 
enee  4.  The  n^  hexagonal  number,  therefore, 
is«(2»-l). 

XeaalMdroBLi  In  Geometry,  a  solid 
bounded  by  six  planes.  A  parallelopiped  is  a 
hexahedron  whose  opposite  faces  are  parallel 
The  cube,  or  regular  nexahedron,  is  one  of  the 
five  regidar  solids,  hsTing  six  equal  square 
feces,  twehe  equal  edges,  and  eight  solid  angles, 
each  framed  by  the  meeting  of  three  plane 
light  angles. 

BeiuMter  (Grr.  ^fyirrpot,  from  ^,  and 
Itn-pov,  mtasure).  The  most  important  species 
(if  verse  used  by  the  Greeks  and  Romans.  It 
consisted  of  six  feet,  either  dactyls  or  spon- 
d^'es,  which  might  be  used  indifferently  in  any 
part  of  the  Terse;  with  the  two  exceptions, 
that  the  last  foot  must  be  a  spondee,  and  the 
last  bat  one  a  dactyL  In  some  instances  a 
spondee  is  introduced  into  the  fifth  foot,  or  last 
Imt  one,  the  line  being  then  termed  spondaic. 
But  in  such  cases  the  fourth  foot  must  be  a 
d*ctyL  [Foot  ;  CjBSuaA.]  In  modem  times, 
several  poets  of  France,  England,  and  Germany 
hare  attempted  to  introduce  this  measure  into 
the  language  of  their  respectiye  countries.  It 
has  been  cnltiyated  in  Germany  with  great 
■vcesB,  as  the  Hermann  and  Doroth/M  of 
Goethe,  and  many  other  examples  that  might 
he  cited,  abundantly  prore.  The  spirit  of  the 
|B«asine  has  been  amnirably  caught  by  Voss 
in  his  tnnalation  of  Homer,  and  by  Eberhard 
in  his  poem  called  EJannchen  und  die  Kuchkin. 
.The  snecess  of  English  poems  in  hexameter 
^'^■se,  whether  original  or  translations,  is  more 
^^oohtioL  Beoent  translators  of  Homer,  in  par- 
^enlar,  appear  to  regard  the  hexameter  as  a 
ffiftre  not  congenial  to  the  English  language, 
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which  almost  invariably  imparts  to  it  a  jingling 
anapeestic  character.  (For  the  oontroversy  on 
the  subject,  see  Professor  Arnold's  Lectures  on 
Translating  Homer;  Edinburgh  Beview,  April 
1863,  p.  360;  Lord  Derby's  Iliad,  Preface.) 

Besandroos  (Gr.  7|,*and  ir/ip,  a  male).  In 
Botany,  a  flower  having  six  stamens. 

Bezapla  (Gr.).  The  combination  of  six 
rersions  of  the  Old  Testament  by  Origen  is  so 
caUed  :  Tiz^  the  Septuagint,  those  of  Aquila, 
Theodotion,  Symmachus,  one  found  at  Jericho, 
and  another  at  Nioopolis.   [Biblioal  Histobt, 

Bezapods  (Gr.  ^,  and  vevf,  a  foot\  A 
name  applied  by  Mr.  Kirby  to  a  suboraer  of 
Apterous  inserts,  including  those  which  have 
not  morp  than  six  legs. 

Bezastyle  (Gr.  ^liarvKoe).  In  Architecture, 
temples  or  buildings  with  six  columns  in  front. 

Basyl.  A  hydrocarbon  a^e  ^is*  I^  '^  ^ 
colourless  oily  liquid,  insoluble  in  water,  but 
soluble  in  alcohol  and  ether. 

Blatna  (Lat  a  yawning  or  gap).  This 
word  has  passed  into  seyeral  modem  lan- 
guages. In  Diplomatics  and  Bibliography,  it 
signifies  a  defiraency  in  the  text  of  an  author, 
as  from  a  passage  erased,  worn  out,  &c.  In 
Grammar  and  Prosody,  it  signifies  properly  the 
occurrence  of  a  final  Yowel,  followed  imme- 
diately by  the  initial  vowel  of  another  word, 
without  the  sujppression  of  either  by  an  apo- 
strophe. This,  in  Greek  and  Latin  poetry,  was 
only  admissible  in  certain  cases ;  as  where,  in 
Ghreek,  a  final  long  yowel  is  succeeded  hj  an 
initial  short  yowel,  and  becomes  sometimes 
short  by  position ;  or,  in  Latin,  where  the 
casura  [Gssuba]  gave  an  additional  force  to 
the  first  yowel,  as  in  the  celebrated  line, 

Ter  sunt  oonatl  Xmponere  PellS  Obbboh, 

which  affords  an  instance  of  both,  the  first 
hiatus  being  occasioned  by  the  caesura;  the 
second,  an  imitation  of  the  Greek  prosody.  In 
French  the  hiatus  is  carefully  ayoided;  in 
English  less  so,  although  by  the  more  accurate 
poets  it  is  still  regarded  as  a  blemish,  except  in 
some  instances  where  a  long  yowel  is  followed 
by  a  shcrt  one.  The  worst  species  of  hiatus  is 
where  the  same  yowel  sound  is  repeated. 
BibematlOB.  [Htbbrnatxon.] 
Btblsons  (Lat.  hibiscum,  Gr.  f$t(ncos).  A 
genus  of  yery  handsome  plants,  belonging  to 
the  Malyaceous  order,  with  unusually  large  and 
showy  flowers.  They  are  numerous  in  the  tro- 
pics, where  they  ^nerally  form  fine  trees ;  but 
some  of  the  species  are  only  annuaL  Of  the 
latter,  H.  Trionum  is  a  commonly  cultiyated 
plant,  known  in  the  seed-shops  under  the  name 
Bladder  Ketmia.  Very  few  of  the  species  are 
of  any  interest.  H  cannabinus,  call«l  Indian 
Hemp,  yields  a  fibre-like  jute.  H.  syriacus  is 
the  Althaafrtttex  of  shrubberies ;  H  Jbdmos- 
chus  yields  the  musk-seed  of  pharmacy;  and 
H.  esculentus,  the  Gobbo  or  Ochro  of  the  tropics, 
bears  seed-yessels  abounding  so  much  in  muci- 
lage as  to  be  a  common  ingn^dient  in  the  soups 
of  the  hotter  climates  of  the  world.    These  are 
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now  often  TcCierred  to  the  genus  Ahdmo&dtiu. 
IL  BoJta  mntnsis,  a  Chinefle  plant,  ia  remaik- 
able  for  the  propeit j  possessed  bj  its  flowers 
of  djetng  black. 

Bioevp  or  Stoeoofli  (Lat  nngnltns).  A 
spasmodic  afieetion  of  the  diaphngm  caused 
sjrmpalheticallj  by  irritation  of  strnctnres  si^ 
plied  bj  nerres  oommnnicating  with  the  phrenic 
or  great  diaphragmatic  neixe.  Hiocap  is  a  com- 
•mon  symptom  of  dyspepsia,  hysteria,  and  larioos 
nerrons  disorders.  It  is  often  obseiTed  in 
abdominal  diseases  when  terminating  fitally, 
and  is  especially  a  symptom  in.  some  forms  dt 
hernia. 

Kidalffo.  A  Spanish  nobleman  of  the 
lower  class ;  literally  hijo  iTalgo,  son  of  some- 
body :  in  Portuguese,  jidxigo.  It  is  absurdly 
derived  by  B.  St.  Vincent  firom  Ayb  de  goto. 
The  title  is  now  obsolete. 

Kide  (6er.  faint).  This  term  is  limited  in 
commerce  to  the  strong  and  thick  skin  of  the 
horse,  ox,  and  other  large  animals. 

Bide  of  XABd.     [Htdb.] 

Blde-boiindi  In  Arboricoltnre,  apph'ed 
to  trees  in  which  the  bark  does  not  swell  freely 
in  proportion  to  the  growth  of  the  tree. 

Biera  Piera  (Gr.  Tcpet,  sacrtd,  and  vucp^s, 
hitter).  A  compound  of  aloes  and  canella  bark 
made  into  pills  or  into  an  electnaiy  with  honey. 

Kienweliy  (Gr.  Itpapx^  from  tepos,  and 
ipX^f  ^  rule).  A  general  term,  comprehending 
tlie  various  ranks  and  orders  of  the  sacrea 
ministry,  whether  of  angels,  according  to  an 
ancient  opinion,  or  of  the  pastors  of  the  church 
of  God  upon  earth.  For  the  formation  of  the 
eelostial  hierarchy,  see  Milman's  Latin  Ckri§' 
tianity,  book  xir.  chap.  ii. 

Bieratle  (Huuraoter.    [HranoGLTPHics.] 

Bierocljpliies  (Gr.  Upoy\v^iK6s,  from 
Upos,  sacred,  and  7A^^,  I  engrave).  Sculpture- 
writing  or  picture-writing ;  i.  e.  the  expression 
of  a  series  of  ideas  by  representations  of  visible 
objects.  The  name  is  more  peculiarly  applied  to 
A  species  of  writing  in  use  among  the  ancient 
Egyptians.  [Ai,fhabet.]  According  to  the  s^- 
tem  of  ChampoUion,  the  hieroglyphical  writing 
of  the  Egyptians  consists  of  three  different 
species  of  characters:  1.  The  hieroglyphic, 
properly  so  called,  in  which  the  representation 
of  the  obiect  conveys  the  idea  of  the  object 
itself;  either  entire,  or  in  an  abridged  form. 
Many  words  were  thus  expressed,  chiefly  those 
denoting  common  visible  objects.  These  are 
termed  by  ChampoUion  figurative,  and  dirided 
into  figurative  proper,  figurative  conventional, 
and  figurative  abridged,  2.  The  second  class 
of  hieroglyphical  characters  consists  of  those 
which  represent  ideas  by  images  of  visible  ob- 
jects, used  as  svmbols;  and  these  are  generally 
employed  in  the  expression  of  abstract  ideas 
or  complex  modes :  as,  a  tumult,  represented 
by  a  man  throwing  arrows;  adoration,  by  a. 
censer  containing  incense,  &c.  In  some  of 
those  the  connection  between  the  type  and 
nntitype  is  obvious ;  in  others,  it  depends  on 
associations  which  ore  not  understood  by  us, 
aitd  consequently  cannot  be  traced.  These 
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'  chaaetsn  are  what  the  QitAM  nan  pecoliarly 
'tenned  hienglrphies :  they  are  nlled  by 
Champolliim  symbolical.  8.  The  third  dsss 
!  consists  of  pkon£tie  ckaraetera,  io  which  the 
sign  represents  not  an  object  bat  a  sound. 
,  This,  according  to  ChampoAUon,  was  effected 
'  by  the  following  device.  The  fignre  represent- 
ing a  letter  was  the  likeness  of  some  animal  or 
other  object  of  which  the  name  began  with 
]  that  letter.  Thus  ChampoUion  has  constructed 
'  an  alphabet  oi  initials,  in  whidi  the  letter  A 
I  is  represented  by  an  eagle,  the  initial  letter  of 
'  the  Egyptian  wofrd  eagle  (Ahom)  being  A; 
and  so  forth.  Twenty-nin*)  dementaiy  sounds 
were  tfans  TRnresented*  Bat  the  writer  was  not 
confined  to  the  use  oi  one  representative  of  a  let- 
ter only.  At  first  sight  it  would  appear  that  aU 
objects,  the  initial  of  whose  name  was  a  partica- 
lar  letter,  might  be  used  to  express  that  letter ; 
but  custom  seems  to  have  apphed  only  a  certain 
number  of  objects  to  this  use :  some  letters 
have  eighteen  or  nineteen  known  representa- 
tives, others  six  or  seven.  The  honour  of  the 
recent  progress  made  in  the  explanation  of 
hierc^lyphical  writing  is  divided  between  the 
English  Orientalist,  Dr.  Young,  and  the 
Frenchman  ChampoUion.  (Edinburgh  Bmtw, 
July  1862,  p.  102.)  Much  progress  has  been 
made  of  late  years  in  the  frirther  eluci- 
dation of  the  subject  by  Dr.  Hincks,  Sir 
H.  Bawlinson,  Lepsius,  and  Bunsen  {Egypfs 
Tiace  in  HL^tory).  Besides  the  hieiofflyphie 
character,  the  Egyptians  used  the  hUratic 
and  dtmotie,  which  were,  both  of  them, 
conversions  of  the  hieroglyphic  into  a  kind 
of  current  hand:  the  latter  nearly  alphabeti- 
caL  The  most  civilised  people  of  America, 
the  Mexicans,  at  the  time  of  the  Spanish 
conquest^  had  advanced  as  fiir  as  the  discoreir 
of  hieroglyphical  or  picture  writing,  although 
they  did  not  possess  a  written  alphabet  The 
Chinese  writing  was,  originaUy,  whoUy  ideo- 
graphic; ie.  expressing  ideas  by  symbols 
(answering  to  the  second  class  of  Egyptian 
hieroglyphi<s,  with  some  admixture  of  the 
first).  But  in  process  of  time  the  greater  pait 
of  the  characters  have  become  simply  phonetic. 
(See  especiaUy  the  art  *  Hieroglyphics '  in 
the  Ency.  Brit.',  also  Jablonski,  Pantkfon 
Mgyptiacum;  Seyffarth,  Budimenta  Bienh 
gtyphicea,  1825;  Sir  G.  C.  Lewis,  Astronomy 
of  the  Ancients,  ch.  vL) 

Sterognunmatlste  (Gr.  ttpoypafttiart^, 
a  sacred  scribe).  The  ntttoe  given  to  certain 
Egyptian  priests  whose  duty  it  was  to  keep  the 
sacred  records,  to  teach  the  ritual,  and  to  in- 
sure its  accurate  observance. 

leromAaey  (Gr.  Upofutyria).  The  art  of 
divination  from  the  appearances  presented  by 
the  victims  offered  in  ancient  sacrifices. 

Bieroiniiemoii  (G^.  t^po/urliftmv,  an  ob- 
server of  sacrifices).  In  Ancient  History,  the 
title  of  one  of  the  two  deputies  sent  to  the 
meetings  of  the  Amphictyonic  Council  by  each 
tribe  composing  that  confederacy.  His  office 
was,  as  the  name  imports,  to  superintend  the 
religious  rites  on  the  occasion. 
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or  Jeroajmites.  An 
ordtf  90  naiiMd  firom  its  patron  St  Jerome. 
It  origioftted  in  Spain,  and  comprehended 
ifligioQS  of  both  sexes.  The  Hieronymite 
enormts  are  usually  in  monntainons  and 
Kiiury  places,  in  imitation  of  the  retreat  of 
Sc  Jaune  to  his  hermitage  at  Bethlehem. 

Murfplianfiii  (Gr.  ^m  Upos,  and  ^i^m, 
/ii«).  The  title  of  the  priest  who  initiated 
eudidates  at  the  Eleosinian  Mysteries.  He 
iu  BMeBsarily  a  citizen  of  Athens,  and  held 
tli«  oflioe^  whicJi  was  regarded  as  one  of  high 
Rligims  importance,  fur  his  life.  (Menrsios 
<k  tie  £Uu$,  Mysteries',  Potter's  Grecian 
JMtiquUiet,  voL  L ;  Mim.  ds  FJcad,  de$  Inscr. 
tpLixL) 

Hfh  Chnroli.  In  English  History,  an 
epithet  nsoally  applied  to  thoso  opinions  which 
trsd  to  «xalt  the  ecclesiastical  power,  and  to 
the  parties  which  embrace  them.  According 
to  Banet  (Time,  voL  ii  p.  249),  the  term 
%A  ehtrdk  party  began  to  be  used  about  the 
jmr  1700.  Those  who  belonged  to  \t  were 
it  that  time  considered  to  be  unfriendly  to  the 
Kttkmeiit  of  the  nation  at  the  Revolutbn, 
tod  diipossd  to  Jacobite  principles.  Under 
Qoeen  Anne^  hieh  church  prineiDlee  were  for 
a  short  time  in  &j&  ascendency ;  but  after  the 
veemoa  of  Oeorge  L,  in  1715,  it  is  di£Elcult 
to  point  out  any  political  puty  which  has 
Knmifly  embraced  them.  But  in  matters 
rating  to  the  discipline  of  the  church  itself, 
•  kigk  ektrck  and  a  law  ekurch  party,  the 
mv  attaching  more  and  the  latter  lees  value 
to  ffdoiastical  dignities  and  ordinances,  haye 
uvaji  existed  in  the  establishment  of  £ng- 

UckOeamiacloiiv  Court  o£  In  English 
Histoiy,  this  eonrt  was  erected  by  1  Eliz.  c  1  as 
u  wdesiBatical  tribunal,  without  power  to  fine 
or  iapriaan.  The  commissioners  seem,  how- 
fwr,  to  have  committed  Tarious  arbitrary  acts 
("mis  the  end  of  that  queen's  reign.  One  of 
tlwir  warrants  was  declared  of  no  authority  in 
42Eli&  Under  Charles  Lit  assumed  enormous 
aad  illegal  powers^  becoming  a  court  for  the 
tiial  of  all  manner  of  offences  which  might  be 
ttMucd  as  eedeeiastical ;  and  was  one  of  th«» 
pmnees  complained  of  and  abolished  by  the 
I^Parliamentk  16  Ch.  I. 

[CONSTABLB.] 

A  term  appliM  by  En- 
PBeen  to  designate  the  steam  which  works 
CBpaes  withoat  bcong  condensed  at  the  end  of 
cmy  atroke;  it  is  uraally  employed  at  a  high 
^cpnw  of  elastic  force,  the  pressure  per  square 
i>di  beiog  about  40  or  60  pounds.  In  Ameri- 
eu  and  in  lome  modern  English  engines,  steam 
<if  120  poonds  pressure  per  inch  superficial 
ii  ised.^  Condensing  engines  are  not  usually 
"^  hi^preasnn  engines,  though  they  may 
ttploj  Ugh-pressore  steam. 

[Tnna^sov.] 

A  fossil  resin  discovered 
aarattiBe the  road  throuehHiffhgate  Hill:  it 
■mbcdded  in  the  London  Ctoy  in  detached 
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HlrlmeM.  A  title  first  attributed  fo 
bishops,  afterwards  to  European  kings  in  ge- 
neral (succeeded  by  majesty  in  the  sixteenth 
oentuiy),  afterwards  to  sovereign  princes  and 
their  descendants.  The  title  of  royal  high- 
ness was  first  assumed  by  the  duke  of  Orleans, 
brother  of  Louis  Xin.,  in  1631 ;  and  it  is  now 
conferred  on  all  royal  princes  and  princesses, 
whether  in  the  direct  line  of  succession  or 
not  The  elector  of  Hesse  Cassel  and  the 
grand  dukes  of  Germany  have  also  the  title  of 
royal  highness.  The  children  of  the  emperors 
of  Russia  and  Austria,  and  their  descendants^ 
are  styled  imperial  highness;  and  all  other 
princes  not  included  in  the  above  category  bear 
the  title  serene  highness,  being  an  equivalent 
for  the  term  Durchlaucht,  by  which  they  are 
addressed  in  Germainr. 

Blg^hway.  In  English  Law,  a  highway  is 
a  way  over  which  the  public  at  large  have  a 
light  of  passage,  and  includes  a  horse  road,  or 
a  mere  footpath,  as  wellas  a  carriage  road.  Any 
way  common  to  all  people,  without  distinction, 
is  a  highway.  A  public  navigable  river  is  also 
called  a  highway.  The  ri^^ht  of  the  public  in 
a  highway  is,  however,  a  right  of  passage  over 
it  and  nothing  more.  The  soil  itself,  and  all 
the  profits  upon  it  or  underneath  it,  as  mines, 
minerals,  &c.,  and  also  any  strips  of  waste  land 
lying  between  the  highway  and  the  lands  ad- 
joining it  on  either  side,  belong  to  the  owners 
of  adjoining  lands.  But  if  such  strips  of  waste 
land  be  contiguous  to  or  communicate  with  an 
open  common,  they  are  then  taken  to  be  part 
of  the  common.  A  highway  may  originate  from 
a  continual  user  of  land  by  the  public  in  tra- 
versing it  without  interruption  from  the  owner, 
or  from  an  express  dedication  of  it  by  him  to 
their  use.  A  much  shorter  period  of  user  will 
establish  a -right  in  the  public  than  a  right  in 
any  private  person  to  a  way ;  the  user  in  the 
former  case  being  so  open  and  notorious  that 
the  owner  of  the  land  may  &irly  be  presumed 
to  have  had  early  notice  of  it,  and  to  have  as- 
sented to  it  by  not  opposing  it.  Accordingly, 
a  public  wa^  may  be  acquired  by  an  enjoyment 
for  five  or  six  yean,  altholigh  twenty  years'  en- 
joyment is  necessary  in  the  case  of  a  private 
way.  A  highway  may  also  take  its  origin  from 
statute,  or  from  necessity.  ■  A  highway  ori- 
nnates  frt>m  necessity  when  the  accustomed 
line  of  highway  is  out  of  repair  so  as  to  be  im- 
passable; in  which  case  the  public  have  a 
light  to  traverse  the  adjoining  ground. 

The  duty  of  keeping  highways  in  repair  is 
cast  b^  the  common  law  upon  the  occupiers  of 
lands  in  the  parish  genenll^ ;  but  particular 
persons  may  be  liable  to  repair  by  prescription 
or  tenure.  They  may  also  be  liable  in  respect 
of  enclosure;  that  is,  if  a  highway  be  free  from 
fences  on  either  side,  and  the  owner  of  the  ad- 
joining land  chooses  to  fence  it  off  from  the 
nighway,  he  will  then  be  liable  in  respect  of  his 
enclosure,  because  he  has  thereby  deprived  the 
public  of  using  his  land  as  a  way  of  necessity, 
ID  the  event  of  the  original  highway  becoming 
impassable  for  want  of  repair.    The  omissicMii 
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to  repair  on  the  part  of  the  parish  or  party 
liable  is  an  indictable  offence,  and  may  be  pu- 
nished accordingly.  Various  statutes  regulated 
the  mode  in  which  the  occupiers  in  a  parish  irere 
to  contribute  labour,  carts,  and  cattle,  for  the 
purpose  of  repairing  highways,  and  to  perform 
upon  them  what  was  therefore  called  statute  duty; 
but  these  purposes  are  at  the  present  time  i«t>- 
vided  for  by  a  highway  rate.  Highways  are 
frequently  placed  by  the  legislature  under  the 
jurisdiction  of  trustees;  such,  highways  are 
popularly  called  turnpike  road*.  If  sufficient 
materials  for  the  repair  of  roads  cannot  be  found 
on  the  waste  lands  of  a  parish,  the  sun-eyors 
have  authority  to  take  them  from  the  lands  of 
any  private  person  (with  certain  exceptions). 

The  laws  for  the  regulation  of  highways  were 
consolidated  and  amended  by  the  6  &  6  Wm. 
IV.  c.  50,  further  amended  by  4  &  5  Vict.  cc. 
61  &  59,  and  8  &  9  Viet.  c.  71.  Formerly,  as 
appears  abore,  if  land  had  been  traversed  as 
a  way  by  the  public  for  a  few  years  without 
interruption,  a  highway  was  at  once  established, 
and  the  liability  to  repair  it  was  cast  upon  the 
parish;  but  by  the  law  as  now  established 
no  road  is  to  be  deemed  a  highway  which  the 
inhabitants  of  a  parish  shall  be  compellable 
to  repair,  unless  tne  inhabitants  of  the  paribh, 
in  vestry  assembled,  shall  deem  it  of  sufficient 
utility  to  them  to  justify  its  being  kept  in  repair 
at  the  expense  of  the  parish.  If  the  vestry 
shall  not  deem  it  of  such  utility,  the  party 
proposing  to  dedicate  the  new  highway  may 
be  summoned  to  appear  before  the  justices  at 
special  sessions,  when  the  question  is  to  be 
determined.  By  stat.  25  &  26  Vict.  c.  61,  the 
justices  of  any  county  are  empowered  to  form 
it,  or  any  part  of  It,  into  a  highway  district^ 
to  be  governed  by  a  highway  hoards  with  the 
object  of  securing  increased  efficiency,  by 
adopting  unity  of  management  of  the  highways. 

Bllnm  (Lat).  Jn^tany,  the  scar  on  a 
seed  which  shows  the  point  where  it  was  at- 
tached to  the  placentae. 

Blmalayan  Clialiu  This  loftiest  moun- 
tuin  chain  of  the  earth  is  the  southernmost  of 
several  considerable  rauffes  forming  the  great 
mountain  axis  of  the  Old  World.  It  is  gene- 
rally regarded  as  consisting  of  three  parts,  the 
Hindu  Coosh  or  Indian  Caucasus  to  the  west^ 
the  Himalayas  strictly  so  called,  and  the  moun- 
tains of  Assam,  tiie  three  together  forming  a 
continuous  group.  The  valley  of  Cashmere 
separates  the  two  first-named  divisions,  and  the 
vailey  of  Bhotan  the  two  latter. 

The  principal  mountains  of  the  chain  are  cut 
by  narrow  ravines,  and  rise  from  very  elevated 
pbiins  to  heights  varying  from  20,000  to 
28,000  feet,  with  veiy  few  practicable  passes, 
and  these  at  great  elevations. 

The  Indus  and  the  Ganges  rise  within  this 
chain  of  mountains,  and  are  fed  by  numerous 
tributaries  nroceedins  from  the  higher  valleys. 
Although  the  snow-line  4b  at  an  extraordinary 
height,  the  principal  peaks  and  highest  parts 
of  the  valleys  are  all  within  it,  and  the  glaciers 
are  few  but  very  extensive.  The  snow-line  is 
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anuch  higher  on  the  north  than  on  the  south 
side,  notwithstanding  the  difference  of  latitude 
and  the  less  fiivourable  exposure ;  but  this,  no 
doubt,  arises  from  the  clearer  state  of  the  air 
and  the  radiation  of  heat  from  the  neighbour- 


ly secondary  diains  are  connected  with 
the  main  chain  of  the  'Himalayas ;  some  of 
them  are  extremely  lofty  and  grand,  and  eome 
are  metalliferous. 

Cultivation  is  carried  on  to  a  great  elevation 
in  the  plains  and  on  the  mountain  sides  of  this 
chain.  Com  is  cultivated  at  16,000  feet  in 
Chinese  Tarttt^,  and  even  in  some  places  at 
18,500  feet.  TaU  birch-trees  occur  at  14,000 
feet,  and  in  many  parts  the  dimate  is  much 
more  mild  than  at  fsx  lower  elevations  under 
the  equator  in  South  America.  There  are  no 
volcanoes  in  the  Himalayans,  but  hot  springs 
rise  in  many  parts  to  the  surface. 

Hltnantopna  (Gr.  liuanimovt,  from  ^tif, 
a  thong,  and  wovs,  a  foot).  This  name  is  now 
restri^^ed  to  a  genus  of  Gralla,  or  wading- 
birds,  in  which  the  legs  are  proportionally 
longer  and  more  attenuated  than  in  any  other 
species :  the  bill  is  long  and  slender,  depressed 
at  the  base,  and  compressed  toward  the  tip, 
with  the  nasal  groove  extending  half  the  length 
of  the  bilL  This  genus  includes  the  British 
species  called  the  common  stilt^  or  longshanks 
(Himantopus  melanopterus).  It  is  an  occa- 
sional visitor,  and  a  rare  bipd. 

Bimyarie  Xnscriptlona.  Inscriptions 
found  in  Arabia,  exhibiting  the  primitive  type 
of  the  oldest  form  of  the  language  still  spoken 
in  South  Arabia.  These  inscriptioiis  have 
been  investigated  since  1830  by  Geaeniusy 
Bodiger,  Fresnel,  and  Ewald. 

Rip.  The  fruit  of  the  Dog  Hose  (Roea 
eanina).  It  furnishes  the  conserve  of  hips  of 
pharmacy,  which  is  a  convenient  vehicle  as  a 
pill-basis,  and  for  electuaries  and  linctuses. 

Btpparlon  (Gr.  Ivu^ioWf  pony).  A  fossil 
genus  of  Equid^Bf  from  t^e  miooene  deposits  of 
Eppelsheim  and  the  Sewalik  hills  in  India. 
These  deposits  have  yielded  molar  teeth  differ- 
ing from  t^ose  of  existing  horses  chiefly  in  the 
distinctness  or  greater  extent  of  separation  of 
the  interlobal  or  inner  column ;  and  hoofs  in 
which  the  second  and  fourth  digits  (suppressed 
under  the  form  of  splint  bones  in  the  existing 
horse)  were  retained  as  in  typical  P^rissodaciyla, 
in  a  functional  state. 

Blppldea.  The  name  under  which  La- 
treille  and  £ichwald  designate  a  family  of  the 
tribe  of  Maciourons  Decapod  Crustaceans^ 
typified  by  the  genus  Hippa. 

Rlppobosca  (Gr.  from  tnror,  a  horse,  and 
fi6frK»,  I  feed).  A  genus  of  Dipterous  in- 
sects belonging  to  the  Viviparous  section  of 
the  order,  in  which  the  young  are  not  only 
excluded  from  the  ovum,  but  undergo  their 
first  metamorphoeis  in  the  womb  of  the  parent, 
and  are  brought  forth  in  tlie  pupa  st^te. 
{Pupipara,  Latr. ;  Homaloptera,  L^h.)  The 
genus  is  now  the  type  of  a  numerous  fiunily 
{Hippobo8cida)f  generally  known  by  the  name 
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tifmtt  jUe»  and  divided  bj  recent  entomo-  I 
Ut^  into  nnmenras  subgenera.  The  horsefly  i 
[Hippodosea  equina)  is  the  type  of  the  family.    I 

Hlppooampiui  BC«Jor.  A  long  curved 
oninenoe  on  the  floor  of  the  middle  or  de- 1 
eeeDding  eamu  of  the  lateral  xentricle  of  the 
brain.  It  follows  the  direction  of  the  oomu 
tov:ud8  itn  anterior  extremity,  and  is  notched, 
ix  indented,  on  its  surface.     [Bhain.] 

Blppoeampas  BCtaor.  This  structure 
hu  also  been  termed  pes  hippocampi  minor ; 
k»fm;  eminenUa  unci/orme ;  eraot  de  Morand ; 
cnicar  mw;  eminentia  minor  aigitata;  oerea; 
wA  eoBtctdua,  It  is  situated  on  the  floor  of 
the  posterbr  horn  of  the  lateral  ventricle,  on 
vhieli  it  forms  '  a  longitudinal  eminence  oor- 
nepooding  to  a  deep  sulcus  between  two  con- 
TolutioDs.'  (Gray,  Anatnmy,)  No  such  structure, 
ftrrespQDdmg  in  position  and  shape  to  the 
Hothropotamisfs  definition,  has  yet  been  dis- 
corered  in  any  known  ape.  (Crnveilhier,  Tiede- 
BiaoQ,  Oven.) 

KippooMtainiiii*      The    Horse-chestnut. 

VtppoenkBm  Spiced  wine.  The  following 
18  one  of  the  most  approved  recipes  fbr  its  pre- 
puatiofl :  2  ounces  of  cinnamon,  half  an  ounce 
of  caoelk  alba,  and  of  doves,  mace,  nutmeg, 
poger,  cardamoms,  each  1  drachm :  these  are 
to  be  finely  bruised  and  digested  for  three  or 
four  days,  m  a  warm  place,  in  a  mixture  of  12 
qiurts of  canary  and  Lisbon  wines:  the  liquor 
is  then  to  be  filtered,  and  3  pounds  of  refined 
nigar  added. 

BippoeitttMicefle  (Hippocratea,  one  of  the 
fKoera).  A  small  natural  orcler  of  plants  of  the 
Rhanul^  alliance,  distinguished  firom  CeUts* 
tfoeea  by  little  except  the  flowers  being  tri- 
mdross,  and  the  filaments  broad  at  the  base. 
Ilttn  are  few  speciee  of  general  interest  in- 
doded  in  the  order.  Some  species  of  Tontdea, 
Ikwctw,  produce  sweet  edible  fruit 

BIppoerates*  Sleewe  (Lat  Mimica  Hip- 
poaatis).  An  old  pharmaceutical  terra  signi- 
^ing  a  eonieal  bag  or  strainer  made  of  flannel 
or  linen,  in  the  shape  of  a  jelly-bag. 

Mpyocrene  (Or.  2ttok/>^,  a  horse  foun- 
imn).  A  fountain  at  the  foot  of  Mount  Heli- 
^  toppoeed  to  have  been  produced  when 
^  bone  VensoB  struck  his  foot  against  the 
noantaio.  It  was  regarded  with  peculiar 
TencncioD,  as  it  was  believed  to  be  a  farourite 
btant  of  the  Muse*,  and  was  looked  upon 
u  one  of  the  diief  sources  whence  the  poets 
drew  their  inspiration.  [MusBs ;  Pboasits.] 
,  Htppodrome  (Gr.  mSipoiios),  In  An- 
e«mt  Architecture,  a  place  appropriated  by  the 
Gweb  to  equestrian  exercises.  The  most  cele- 
^^^*ted  hippodromes  of  antiquity  were  those  of 
Oljmpia  and  Constantinople ;  the  former  was 
^leagufiA  long  and  one  in  breadth.  The 
^^nn  is  still  used,  to  express  the  arena  de- 
^€d  to  spectacles  in  which  horses  are  made 
to  appear. 

'^VPogvjpb.  A  fkbulous  animal,  repre- 
^^<d  IS  a  winged  horse  with  the  head  of  a 
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Bippoouuies  (Gr.  linrof»aif4s,  from  Tmrisf,  a 
horse,  and  fta^iOf  madness).  The  Hanchineel 
belongs  to  this  genus  of  Euphorbiacea.  It  is  a 
tree  ^led  H.  SfancineUa,  and  grows  forty  or 
fifty  feet  high  in  the  West  Indian  islands,  &c. 
The  milky  juice  is  extremely  virulent,  causing 
blindness  if  the  least  drop,  or  even  the  smoke 
of  the  burning  wood,  comes  in  contact  with  the 
eye.  Salt  water  is  said  to  be  an  efficacious 
remedy. 

Bippopotanms  (Gr.  hrwow6T€tfios^  the  river- 
horse).  A  genus  of  aquatic  Pachyderms,  re- 
presented at  the  present  time  by  two  species 
{IRwpopotamus  amphihius^  Linn.,  and  lAberien* 
n«,  Morton),  which  inhabit  the  rivers  of  Africa. 
The  generic  characters  are  four  toes  on  all  the 
feet,  inclosed  in  small  hoofs ;  six  molar  teeth 
on  each  side  of  both  jaws;  very  lai^  and 
strong  canines,  of  whic]i  the  upper  ones  are 
nearly  straight,  the  lower  ones  curved,  and 
working  upon  each  other  so  as  to  produce  a 
chisel-edge ;  four  incisors  in  each  jaw,  the  upper 
ones  short  and  conical,  and  bent  inwards  towards 
the  mouth;  the  under  ones  long,  cylindrical, 
and  pointing  forwards.  The  hippopotamus 
lives  during  the  daytime  immerged  in  the 
waters  of  its  native  rivers,  rising  to  the  surface 
and  protruding  its  nostrils  for  the  purpose  of 
breathing :  it  comes  to  the  land  to  feed  during 
the  night.  Remains  of  species  of  hippopotamus 
are  found  in  the  tertiary  formations  of  Europe ; 
one  6f  these  species  hardly  exceeding  the  size  of 
a  hog.  In  the  tertiary  beds  at  the  base  of  the 
Himalaya  range,*  an  extinct  species  of  hippo- 
potamus has  been  discovered  which  had  six 
incisor  teeth  in  each  jaw  {Hexaprotodon, 
Falconer). 

Bippopus  (Qt.  frrof,  and  vovs,  afoot).  The 
name  of  a  genus  of  Acephalous  Molluscs,  sig- 
nificative of  the  resemblance  which  their  shell 
bears  to  the  foot  of  a  horse.  The  valveb  of 
this  shell  are  equal,  regular,  but  inequilateral 
and  transverse ;  the  hinge  has  two  compressed 
unequal  teeth;  the  ligament  is  marginal  and 
external.  The  Hippopi  belong  to  the  family 
Tridacnida  of  the  Lamarckian  system  ;  but  are 
distinguished  from  the  genus  Tridacna  by 
baring  the  posterior  slope  and  lunule  closed,  or 
nearly  so,  and  the  inner  margin  dentated  at 
that  part  The  spines  which  arm  the  ribs  are 
tubular,  and  are  never  arched  or  vaulted.  The 
type  of  the  ^enus  is  the  Hippopus  maculatus, 
or  spotted  hippopus;  the  (Estrea  hippopus  of 
LinnaBus. 

Bippnrto  Add  (Gr.  Tvirof,  and  oZpov,  urine). 
This  acid  is  contained  in  the  urine  of  herbi- 
vorous mammifera,  and  in  small  quantity  in 
human  urine,  in  which  it  may  be  prodocfd  by 
the  use  of  benzoic  acid,  which  in  passing  through 
the  svstem  is  converted  into  hippuric  acid.  It 
may  be  obtained  by  adding  milk  of  lime  to  fi:«8h 
cow's  urine,  boiling,  filtering,  neutrab'sing  the 
filtrate  with  hydrochloric  acid,  and  evaporatinpr 
it  to  about  one-eighth  of  its  bulk :  excess  of 
hydrochloric  acid  is  then  added,  which  throws 
down  impure  hippuric  acid.  It  may  be  purified 
by  dissolving  it  in  boiling  alcohol,  which  on 
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cooling  deposits  it  in  colourless  four-sided 
prisnis  with  pointed  terminations.  It  requires 
about  600  parts  of  cold  water  for  its  solution : 
it  is  abundantly  soluble  in  boiling  water  and^  in 
alcohol,  but  less  so  in  ether.  The  composition 
of  this  acid  is  represented  by  the  formula 
CisHgOsN  +  HO. 

HippuriB  (Qt.  fnrovptSf  a  harae'taiT).  The 
botanical  name  of  the  Common  MareVtail,  a 
native  aquatic  plant  of  the  dicotyledonous 
class,  chiefly  remarkable  for  its  external  re- 
semblance to  the  cryptogamic  Horsetails  {Eqat" 
setum). 

Blppnrlte  Umestone.  An  important 
representative  of  the  cretaceous  rocks  in  the 
South  of  France  and  the  Pyrenees,  characterised 
by  the  large  admixture  of  shells  of  the  family 
Rudistm  among  the  fossils.  The  same  character 
is  found  to  prevail  in  the  cretaceous  rocks  of 
Greece  and  the  Mediterranean  shores.  Many 
genera  of  Rudista  are  found,  but  the  Hippurites 
are  the  most  striking. 

BippuiiteB.  A  genus  of  extinct  bivalve 
Molluscs,  referred  to  the  extensive  ^up  called 
Riidutea  by  Lamarck.  The  principal  valve  of 
the  present  genus  is  of  a  sub-cylindrical  or 
elongated  conical  form,  traversed  by  one  or 
more  internal  longitudinal  ridges,  and  closed 
by  a  small  sub-circular  discoid  valve  like  an 
operculum. 

Hlppas  (Gr.  tirvor).  A  spasmodic  affection 
of  the  iris,  occasioning  repeated  dilatations  and 
contractions  of  the  pupil  of  the  eye. 

Btps.    In  Architecture,  the  inclined  dia- 

gonal  edges  of  a  roof  where  the  sides  intersect ; 
ence  a  hipped  roof  is  one  in  which  two  sides 
at  least  must  intersect. 

Btreiii  (Lat  hircus,  a  he^oat).  A  term 
applied  by  Chevreul  to  a  liquid  fatty  matter 
which  may  be  separated  from  mutton  suet,  and 
gives  it  a  peculiar  rank  smell,  resembling  that 
of  a  male  goat  When  saponified,  it  produces 
Mrcie  acid. 

Rfrinr  AuA  Sarrice.  In  Law,  the  gene- 
ral rule  with  respect  to  hiring  and  service  is, 
that  if  there  be  no  special  agreement,  but  a 
general  one  without  mention  of  time,  the  hiring 
IS  for  a  year  certain ;  if  the  servant  continue  in 
his  employment  beyond  that  year,  a  second  year 
is  implied,  &c.  Consequently,  if  a  master  dis- 
miss a  servant  hired  generally,  the  servant  is 
entitled  to  wages  for  the  current  year,  unless 
the  dismissal  be  for  such  a  cause  as  will  legally 
absolve  the  master  from  his  contract :  e.  g. 
moral  misconduct  or  refusal  to  obey  orders. 
But  in  the  case  of  domestic  servants  the  contract 
i8i  hy  general  custom,  dissoluble  by  a  month's 
warning  on  either  part,  or  payment  of  a  month's 
wages. 

Btrsute  (Lat.  hirsutus,  bristly).  In  Botany 
and  Zoology,  when  an  animal  or  plant  is 
covered  with  long  stiffish  hairs. 

BlradlnesB.    [Leech.] 

Blmndo  (Lat  a  swallow).    A  genus  which 

forms  the  type  of  the  Fissirostral  or  wide-gaping 

Passerine  birds  of  the  Cuvierian  system.     It  is 

now  divided  into  the  subgenera  Cypadus^  in- 
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duding  the  swift  and  Hirundo  proper,  the 
chimney  swallow  (IRrundo  rustica).  Band 
martin  {Hirundo  riparia),  &&  Our  Britifih 
species  are  occasional  visitors,  and'  the  heralds, 
generally  speakings  of  the  summer  season, 
though  we  see  now  and  then  a  premature 
straggler,  which  has  given  rise  to  the  proverb, 
*One  swallow  does  not  make  a  summer.* 
Africa  appears  to  be  the  chief  resort  of  the 
British  species  during  the  winter  season.  Their 
disappearance  at  this  season  has,  it  is  tnie,  been 
accounted  for  on  the  hypothesis  that  the  swallows 
passed  the  winter  in  a  torpid  state,  submerged 
in  river-heads  or  other  fresh  waters.  No  warm- 
blooded and  quick- breathing  animal  does  or  can 
hibernate  under  water ;  and  with  respect  to  a 
burd,  it  is  sufficient  to  remark  that  its  extra- 
vascular  plumage  would  be  destroyed  and  de- 
composed by  a  six  months'  immersion.  Swal- 
lows, like  the  cuckoo,  immigrate  to  ub  for  the 
purpose  of  breeding. 

Btriagerite.  A  hydrated  silicate  of  per- 
oxide of  iron,  found  in  Sweden  and  Germany ; 
occurring  in  rounded  nodules.  Named  after 
Hisinger  the  mineralogist. 

BIsptd  (Lat  hispidus,  rough).  In  Botany, 
a  term  used  in  describing  the  superficial  appen- 
dages of  bodies,  to  denote  their  being  covered 
with  lox)g  rigid  hairs,  as  the  stem  (?  Echium 
vuhare. 

&SFID.  In  Zoology,  when  a  surfiace  is  rough 
from  minute  spines,  or  veiy  rigid  bristles. 

Bister*  A  Linnean  genus  of  Coleopterous 
insects,  now  raised  to  a  family  (Hislerid€B),  be- 
longing to  the  section  Fentamera,  and  the  sub- 
section Clav/comes  of  LatreiUe.  Many  of  the 
species  of  this  family  are  remarkable  for  the 
instructive  promptitude  and  perfection  -with 
which  they  alter  their  ordinary  appearance  when 
alarmed,  by  drawing  in  their  antennae  and 
folding  up  their  legs,  so  as  to  feign  death,  and 
in  many  cases  to  assume  the  appearance  of  a 
small  black  pebble  or  seed ;  whence  one  of  the 
species  is  called  SemintUum,  It  is  this  habit 
which  probably  suggested  the  generic  name, 
from  the  Latin  histrio^  an  actor.  There  are 
about  fifty  known  British  species  referable  to 
the  LinnsBan  genus,  and  now  divided  into  the 
subgenera  Abraw,  Orithophilus,  Dendrophtlus, 
Hatysomay  and  Hister  proper. 

Bistolosy  (Gr.  Iffr6s,  a  tissue,  and  A^tos), 
The  doctrine  of  the  animal  tissues. 

BIstorleal  ChrediblUlTf  &«w  of.  The 
tests  for  measuring  the  trustworthiness  of  any 
narrative  of  alleged  hda  must  form  the  basis 
of  historical  science,  as  distinguished  itom. 
what  is  commonly  called  the  philosophy  of 
histoiy.  The  latter  strives  to  interpret  histori- 
cal phenomena  in  accordance  with  psychologi- 
cal or  other  theories:  the  former  seeks  only 
to  determine  the  truth  of  facts  as  they  are  de- 
termined in  judicial  processes.  It  is  obvious 
that  the  importance  of  this  task  cannot  possibly 
be  exaggerated ;  and  it  may  also  be  said  with 
truth  that  the  nature  of  &e  work  has  been 
clearly  recognised  only  within  the  present  oen- 
tuiy.     A  >vriter  like  Gibbon,  dealing  with  a 


Digitized 


by  Google 


mSTORIGAL  CREDIBILITY 


prfiod  for  tke  «)iol«  of  which  we  may  be  said 
to  bate  nanati'ves  of  oootemporaiy  historiiuia, 
■ay  Bol  leel  the  want  of  the  criticism  which 
mut  be  applied  to  the  hiatoiy  of  periods  not 
kBovn  to  OS  in  the  same  way.  But  the  earlier 
portions  of  the  history  of  eyezy  nation  &de 
my,  by  the  admiaaion  of  all,  into  tales  which 
•n  ioddhiite  and  uncertain,  or  into  legends 
vkieh  sie  maoifestlj  self-contradictory ;  and  it 
is  (ku  that  the  testa  implied  to  measore  the 
ribe  of  these  portions  must,  if  correct^  give  ns 
the  Isv  of  historical  credibility — a  law  of  nni- 
Tmsl  npliesbilit  J  and  admitting  of  no  ezoep- 
tioB.  It  seems  also  dear  that  the  method 
adopted  by  eren  tlie  most  accozate  writers  down 
toaTtty  TCO^nt  timeconld  not  mske  ns  acquainted 
vith  say  sudi  law.  The  Homeric  tale  of  the 
Tinjan  wir  is  full  of  miracles  and  marvels:  the 
haoea  who  are  prominent  in  it  are  the  offipring 
of  diriae  and  human  parents ;  while  the  eods 
niimie  visibly  in  the  strife,  and  wound  others 
or  themaelvea  are  wounded  and  bleed.  This 
eiqaiiite  tal«*  of  Helen  and  Aehilleus,  which  re- 
•ppnn  in  germ  in  Vedic  hymns,  and  is  pre- 
mted  to  us  in  more  sombre  garb  in  Norse  and 
Soadioavian  epics,  has  been  rationalised  by 
Tlracydides,  the  most  severely  accurate  of  con- 
trmponiy  historians,  into  a  narrative  as  tmst- 
vortfay  to  ail  mpearanoe  as  that  of  Hallam's 
Cmitit¥iu»uUHM>ry  of  England,  This  result 
is  attained  by  easting  away  eveiy  portion  of  the 
Bsrrative  except  that  which  seems  to  point  to 
Dational  movements  or  furnish  the  due  of  some 
politieal  motiTe ;  but  if  the  materials  cannot  be 
trattd,  the  rationalised  narrative  is,  of  course, 
as  p«at  a  fiction  as  the  poetical  tale  which  it 
is  dragned  to  supplant.  The  early  chronides 
of  England  start  with  the  tale  of  the  same 
Trnjan  war,  and  give  a  long  dynasty  of  British 
prinees  in  whose  reins  flowed  the  blood  of 
Aadnses  and  Friam.  The  supernatural  or 
ntrreDoas  dement  in  these  traoitions  was  as 
dtsUitcfBl  to  Milton  as  to  Thucydides ;  but 
the  rneelion  of  this  dement  left  mm  satisfied 
vitfa  the  emut  mortuum  which  then  remained. 
"HioM  da  and  inborn  kings,'  he  tells  us, 
'  nrnr  any  to  have  been  real  persons,  or  done 
ia  thfv  Hves  at  least  some  part  of  what  so 
kog  hath  been  mnembered,  cannot  be  thought 
vithoBt  too  strict  ineredibifity.  ...  So  far  as 
k«fpB  ah>of  from  impossible  or  absurd,  I  refbse 
Mt  is  the  doe  ana  proper  subject  of  story.' 
^^^hea,  however,  Kiebnhr  reconstructed  the  an- 
ciest  history  of  Rome,  it  was  thought  that  the 
KTolutioo  in  historical  critidsm  had  at  length 
Ws  aeoomplidied.  With  vast  learning  and  a 
BtfreBoos  memoTy,  Niebuhr  undertook  to  dis- 
esangle  the  twisted  skdn  from  which  he  felt 
RR  that  he  oould  extract  a  narrative  as 
tbiiTQQghly  trustworthy  as  the  life  of  Charle- 
aicne  by  Eginhaid.  Knowing  that  oral  tra- 
^*'ja  is  not  to  be  depended  on  for  more  than 
*  ^'^  generations  at  most^  knowing  also  the 
'o4ni%  to  exaggeration  or  fidsebood  which 
»«'t  frevail  where  there  in  no  written  litera- 
|a>  t.)  check  it,  and  that  an  artificial  chronology 
'^t  t>  t\w  whole  narmtive  for  which  it  has  been 
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framed  into  extreme  suspicion,  Niebuhr  began 
,  his  work  in  a  spirit  of  unbounded  confidence, 
I  and  grounded  his  own  claim  to  autiiority  not 
only  on  his  acquaintance  with  mally  historical 
documents,  but  on  a  certain  insight,  almost 
amounting  to  an  instinctive  or  divining  fiiculty, 
acquired  by  one  who  has  devoted  himaelf  wholly 
to  the  subject  The  result  was  that,  while  he 
exhibited  the  transparently  artificial  character 
of  the  chronology,  while  he  acknowledged  the 
anachronisms  and  other  contradictions  with 
which  the  story  abounded,  he  yet  insisted  that 
he  had  ducovered  the  political  history  of  the 
regal  period,  and  established  the  certainty  of 
revolutions  which  he  himself  had  got  at  only 
by  inference  fix>m  traditions  and  from  the  mani- 
fiast  incompatibility  of  the  constitution  of  Ser- 
vius  TuUius  with  the  facts  or  dlesed  facts  of 
the  later  narrative.  Nothing  could  exceed  the 
ingenuity  with  which  this  work  of  reconstruction 
was  effected ;  but  unless  the  actual  evidence  of 
fiict  could  be  urged  for  every  single  step,  the 
whole  process  was  simply  empirical  The  ex- 
treme impolicy  and  danger  of  such  a  method  as 
Niebuhr^s  has  been  pointed  out  by  Sir  G.  Come- 
wall  Lewis,  who,  in  his  invaluable  work  on  the 
Credibility  of  Early  Soman  History,  has  exa- 
mined the  several  classes  of  historical  materials, 
and  swept  away  the  plausible  fallacies  which 
exaggerate  or  impair  their  value.  Under  his 
rigia  scrutiny,  the  uncertainty  of  condusions 
based  on  public  monuments,  chronology,  lists  of 
officers  or  kings,  fiimily  chronides,  poems  and 
lays,  has  been  la^  bare  with  a  force  and  a 

?rstem  not  attained  by  any  previous  writer, 
he  condusion  is  perfectly  simple.  The  testi- 
mony of  contemporaiy  witnesses  is  the  indis- 
pensable condition  of  all  genuine  history ;  and 
the  extent  of  the  reliance  placed  on  them  must 
be  determined  by  the  same  tests  which  sre  ap- 
plied to  the  testimony  of  witnesses  in  a  court 
of  law ;  bat  in  jKeneral  it  is  presumed  that  a 
man  speaking  of  what  he  has  seen  or  heard 
immediately  from  eye-witnesses  is  speaking  the 
truth,  unless  there  be  some  apparent  motive  for 
falsehood,  or  some  bias,  whether  from  political 
feeling  or  religious  enthusiasm,  which  lessens  or 
destroys  his  titleto  credit  We  cannot,  however, 
enter  here  into  an  examination  of  the  tests 
which  are  applied  to  discriminate  between  what 
is  true  ai^d  untrue  in  the  statements  of  men,  as 
they  relate  matters  falling  within  or  transcend- 
ing the  standard  of  ordinary  experience.  The 
question  is  one  of  the  highest  importance,  as  on 
the  answer  to  be  given  to  it  depends  our  belief 
in  the  possibility  or  impossibdity  of  sorcery, 
witchcraft,  and  other  topics  relating  to  the  ac- 
tion of  the  spiritual  and  invisible  on  the  visible 
and  material  world,  which  at  no  very  distant 
day  were  the  subjects  of  a  legislation  as  inhu- 
man as  it  was  minute  and  definite.  [Witch- 
craft.] But  a  few  remarks  on  the  various 
kiuds  of  historical  materials  will  suffice  to  show 
how  coiQpletely  we  must  fidl  back  for  the  as- 
certainment of  all  facts  on  the  one  canon  by 
which  judicial  examinations  are  guided  at  the 
present  day. 
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1.  The  rapid  changes  which  maybe  made  in 
the  narrative  of  events,  if  not  immediately  re- 
corded, are  notorious  to  all  who  have  ever  ^ven 
any  thought  to  the  matter ;  and  oral  tradition  is 
nothing  more  tlian  this  hand-to-hand  transmis- 
sion of  stories,  on  which  we  place  so  small  a 
dependence  oven  for  ordinary  things  in  our  own 
time.  *  In  the  common  class  of  mankind,'  saye 
Mallet  as  quoted  by  Sir  G.  C.  Lewis,  '  a  son 
remembers  his  father,  knows  something  about 
his  grandfather,  but  never  bestows  a  thought  on 
his  more  remote  progenitors.*  One  8afe^;uard, 
indeed,  against  this  perpetual  change  is  ap- 
parently furnished  by  the  metrical  ronn  into 
which  some  traditions  have  been  thrown,  as  in 
the  Homeric  poems,  or  the  Teutonic  and  other 
epics.  The  text  of  many  of  these  poems  has 
l^en  very  jealously,  guarded  from  a  time  seem- 
ingly long  preceding  the  rise  of  any  contem- 
porary history.  International  suspicion  was 
soon  awakened  to  arrest  any  corruption  of  the 
generally  received  version,  and  the  profession 
of  the  old  Greek  rhapsodists  became  a  calling 
as  sacred,  if  not  so  toilsome,  as  that  of  the 
Brahman  who  spent  half  his  life  in  learning 
by  heart  the  text  of  the  Big  Veda.  But  these 
poems  themselves  show  that  it  is  vain  to  look  to 
them  for  any  genuine  history  as  such.  They 
have,  for  the  most  part,  no  independent  tale  to 
telL  Under  different  colours,  and  modified  by 
the  influi^nce  of  soil,  climate,  and  circumstance, 
they  exhibit  a  common  element,  which  accounts 
for  all  the  developements  into  which  the  old 
myth  has  grown  up.  The  Odyssey  repeats  the 
Riad,  the  story  of  the  Volsungs  reappears  in  the 
song  of  the  Nibelungs;  an<^  as  a  matter  of 
fSacty  we  find  that  we  hare  to  deal  not  with 
a  narrative  of  events  which  took  place  in 
Asia  Minor,  or  Italy,  or  Norway,  or  India, 
but  with  alleged  occurrences  which  never 
took  place  in  any  of  them,  because  the  sub- 
stantial identity  of  the  tales  of  Achilles  and 
Isfendiyar,  of  Heracles  and  Rustem,  of  Theseus 
and  Perseus,  of  Cyrus  and  Bomulus,  (Edipus 
and  Chandragupta,  and  a  host  of  others,  is  in- 
disputable, and  because,  as  Hindus  and  Celts, 
Italians  and  Germans,  could  never  have  bor- 
rowed them  the  one  from  the  other,  they 
brin^  before  ns  a  common  inheritance,  for  the 
ori^  of  which  we  have  to  aecount>  and  of 
which  a  comparison  of  the  several  versions 
will  sufficiently  explain  the  growth.  {Mttho- 
LOOT,  CoxFASATivB.]  At  the  utmost,  then, 
these  poems  can  do  no  more  than  exhibit  a 
condition  of  society  whidi  may,  to  a  certain 
extent,  represent  that  of  the  age  in  which 
the  poems  were  composed.  Thus  the  debased 
oondition  of  the  Athenian  women,  in  the  time 
of  Pericles,  is  well  known;  but  the  Homeric 
poems  brin^  before  us  a  picture  far  more 
like  that  which  Tacitus  draws  of  the  condition 
of  women  among  the  German  tribes.  Thus, 
then,  at  some  time  between  the  Homeric  age 
and  that  of  the  Peloponnesian  war,  a  great 
change  had  passed  over  Greek  society;  and 
the  ascertainment  of  this  fact  is  an  important 
addition  to  our  historical  knowledge.  So, 
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again,  it  is  clear  that  iu  tlie  Homeric  age  the 
influence  of   eloquence  had  made   itself  felt, 
and  that  such  influence  is  never  felt  except 
among  a  people  who  have  a  capacity  for  free- 
dom, and  are  on  their  road  to  it ;   and  hence 
these  poems  would  of  themsebies    suflice  to 
conA-ince  U8  of  the  immense  gulf  which  sepa- 
rated the  Greek  from  the  immovable  intellect 
of  Egyptians,  Babylonians,  andNinevites.  Geo- 
graphical  details  may,  in  many  cases,  be  tested 
by  actual  surveys;  and  when  the  Homeric 
poems  speak  of  the  huge    walls  of   Tiiyns, 
and  the  massive  buildings  of  MykSne,  we  see 
that  the  poet  was  one  whose  local  descriptions 
may,  to  whatever  extent,  be  trusted.    Beyond 
this,  however,  we  cannot  go.    If  the  story  of 
Paris  and  Hden  be  that  of  theVedic  SaramA 
and  Pani,  it  is  mere  waste  of  time  to  seek  in 
the  march  of  the  Achaians  from  Aigos  to  Ilion 
the  evidence  of  movements  connected   with 
Hellenie  colonisation  in  Western  Asia.     We 
are  dealing  with  traditions,  in  which  the  super- 
natural element  is  inextricably  blended  witJi 
the  thread  of  ordinary  events :  or  rather  there 
is  no  such  thread;  the  whole  order  of  causation 
is  extraordinary  and  divine.     The  mythical 
sense  craved  for  such  an  order  with  an  eager- 
ness as  insatiable  as  that  of  the  middle  ages  for 
the  miraculous,  and  would  have  been  satisfied 
with  nothing  leas.     AthAnd  holds  converse, 
face  to  faoe^  with  Achilleus,  and  Thetis  risi^ 
from  the  sea  to  comfort  him,   at  the  very 
beginning  of  the  tale ;  and  so  the  supernatural 
element  runs    through  the   whole.     Hence, 
Mr.  Grote  rijB^htly  determines  to  leave  the  thing 
as  he  finds  it    It  cannot  be  to  him  a  store- 
house  for  historical  events,  properly  so  called. 
Although  it  may  make  him  acquainted  witii 
certain  states  of  thought^  society,  legislation, 
and  art»  it  can  tell  him  nothing  of  dynas* 
ties  in  Aigos,  or  Athens,  or  Ithaca;  hence, 
of  the  tale  of  Troy,  he  asserts  distinctly,  that 
'  If  we  are  asked  whether  it  be  not  a  legend, 
embodying  portions  of  historical  matter,  and 
raised  upon  a  basis  of  truth — whether  there 
may  not  really  have  occurred,  at  the  foot  of 
the  hill  of  IHum,  a  war,  purely  human  and 
political,  without  gods,  witnout  heroes,  with- 
out Helens,  without  Amarons,  without  Ethio- 
pians, under  the  beautiful  son  of  Eos — ^if  we 
are  asked  whether  there  was  not  really  some 
such  historical  Trojan  war  as  this,  our  answer 
must  be,  that  as  the  possibility  of  it  cannot  be 
denied,   so  neither  can   the  reality  of  it  be 
afllrmed.'    {History  of  Greece,  voL  i,  p.  434.) 
We  may  feel  the  natural  regret  and  reluctance 
of  Milton  at  parting  with  fictions  so  beautiful; 
but^  apart   from  the  fiict  that   comparative 
mythology  invests  these  fictions  with  an  im- 
measurably higher  interest,  as  the  evidence  of 
the  growUi   of   the    human   mind,    of   law, 
morali^,  and  religion,  it  is  merely  childish  to 
think  that  we  increase  or  retain  knowledge  by 
refusing  to  give  up  a  fiction,  or  affirming  that 
to  be  certain  which  we  are  not  justified  in  eall- 
i  ng  so.   Negative  results  are  in  such  cases  a  posi- 
tive gain.    If  we  can  furnish  cogent  e^ndeuce 
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for  tiie  propositioii,  that  the  legislation  of 
Nama  and  Herviua  Tnllius  is  fiotitions^  we 
know  more  than  we  knew  while  we  fancied 
it  to  be  historical.  *  Kesearches  into  ancient 
history/  gays  Sir  G.  Comewall  Lewis, '  which 
lead  to  merely  negatire  results,  are  important 
and  usefol,  as  well  as  simiUr  researches,  which 
lad  to  positxre  results.  They  distinguish 
between  Acdon — which,  howerer  diyeitin^ 
iostraedTe^  and  elevating,  can  never  he  histon- 
»1— and  reality,  which  is  a  necessary  attrihate 
of  s  historical  narratire.'  {Astronomy  of  the 
Andmtt,  pi  433.) 

1  A  tradition  does  not,  however,  become 
more  tmstworthy  because  it  is  carved  on  stone 
or  wood,  or  painted  on  a  wall,  unless  we  have 
good  gromuu  fisr  believing  that  it  is  oontem- 
poniy  or  neaxly  c(«temporary  with  the  events 
vfaidi  it  records.      In  other   woids»    public 
BOBOBientB  must  be  tried  by  the  same  tests 
vhich  are  applied  to  all  records  whatsoever. 
Hr.  Grote  zigntfy  insists  an  the  necessity  of 
Bsovtsining  whether    the    inscriber  had   an 
adequate  knowledge  of   the  facts  which  he 
Reords,  and  whether  or  not.  there  may  be 
zeanntosospectmierepreeeihtation.   *  Instances 
are  not  wanting,  whetoer  of  fiUse  inscriptions 
or  of  foiged  memorials.    A  sprinkling  vessel, 
▼hicfa  Herodotus  believed  to  have  been  the 
gift  of  Croesus,  was  made  by  the  forgery  of  a 
Delphian  to  testify  to  the  piety  of  the  Laee- 
daemoDians.     Empty  sepulchres  raised  on  the 
bittle-field  at  Platseee  soothed  the  vanity  of 
those  Greeks  whose  fhthers  were  not  present 
at  the  fight    It  would  scareeJy  be  more  rash 
to  admit  a  fiict,  without  hesitation,  on  the  evi- 
dence of  such  monuments  or  inscriptions,  than 
to  accept,  as  proo&  of  the  historical  existence 
of  Heracles  or  Endymion,  of  .Sneas  or  Niobe, 
the  tombs  and  relics  which  were   exhibited 
before  the  eyes  of  later  historians  and  geo- 
grapheTS.'    (Cox,  Persian  War,  p.  286.) 

3.  Genealogies  and  official  lists  deserve  even 
Ipss  credit  Mr.  Qrote  has  well  shown  that  to 
the  Greek  the  gieneislogy  was  valuable,  not 
for  its  length,  but  for  its  brevity.  The  histo- 
rian Heeataeus  expressed  a  certain  humility 
vhen  he  asserted  that  his  ancestor,  in  the 
seventeenth  generation,  was  a  god.  He  would 
have  been  a  prouder  man  if  he  could  have  cut 
out  ten  of  these  generations.  Evesy  family, 
ereiy  tribe^  eveir  Hue  of  kings,  sought  to 
show  tiiat  the  blood  which  flowed  in  their 
veins  h^  a  divine  source ;  hence  the  earlier 
Hiika  in  every  such  tree  are  palpably  unhis- 
toneal  and  fictitious.  The  list  of  Athenian 
arehoos  in  the  days  of  Themistodes  and 
Kimon  may  be  genuine;  but  this  proves 
nothing  for  the  existence  of  Theseus  or*  of 
Codnis.  The  historical  exploits  of  the  victors 
vhoee  poises  were  sung  by  Pindar,  furnish  no 
net  of  proof  that  the  series  of  Olvmpian  con- 
<iQeroc8  begins  with  Corcsbus.  All  that  we  can 
ny  of  sodi  lists,  therefore,  is,  that  at  a  certain 
stage  we  know  them  to  be  historical,  and  that 
at  as  eaziier  stage  we  know  them  to  be  unhis- 
lorieal,  but  that  we  are  wholly  unable  to  draw 
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an  exact  line,  marking  where  fiction  ends  and 
hiHtory  beginn. 

I  4.  Of  conflicting  or  oontradictory  legends, 
we  can  speak  somewhat  more  positively. 
Although  of  two  or  more  contradictory  narra- 
tives, as  such,  we  cannot  be  sure  that  one  may 

'  not  be  true,  yet  when  they  contradict  other  nar- 

I  ratives,  and  when  they  exhibit  elements  which 
run  through  large  families  of  legends  in  dis- 

I  tant  and  unconnected  countries,  we  are  fiiUy 
justified  in  rejecting  them  all ;  and  thus  almost 
all  the  local  and  institutional  legends  of  Greece, 
Borne,  and  other  states,  are  swept  away  at 
once.  How  completely  they  fail  to  withstand 
anv  of  the  tests  which  may  be  applied  to  them, 
will  be  evident  to  any  who  will  weigh  the 
evidence,  on  either  side,  as  given  by  Sir  G. 
Cornewall  Lewis  in  hie  OredUnliiy  of  Early 
Roman  History. 

5.  The  question  of  legislation  brings  us  to 
the  subject  of  plausible  fiction.  The  military 
constitution  of  Servius  Tullius  is  undoubtedly 
very  elaborate,  and  it  is  certainly  recorded  in  a 
way  as  sober  and  prosaic  as  the  schedules  of 
the  English  Income-tax  Act.  Yet  the  accounts 
given  of  the  motives  and  design  of  the  king 
are  utterly  contradict<ory ;  and  Uie  actuid  con- 
dition of  the  people^  as  known  to  us  in  later 
times,  renders  it  impossible  that  such  a 
legislation  could  have  preceded  it.  The  legis- 
lation is,  therefore,  not  historical ;  and  if,  in 
addition  to  this,  whether  in  Rome  or  elsewhere, 
we  can  perceive  constraining  reasons  why  such 
legislative  schemes  should  be  propounded,  we 
can  then  dismiss  them,  as  being  not  merely 
unhistorical,  but  fictitious. 

6.  Of  artificial  chronology  we  have  already 
spoken.  This  character  is  common  to  all  early 
chronological  records  whatsoever.  Each  tribe 
and  race  has  had  its  sacred  or  mystic  numbers, 
whether  for  civil  or  religious  purposes ;  and  the 
temptation  to  adopt  an  arithmetical  series  in 
the  catalogue  of  events  was  irresistible  to  all 
in  whom  the  historical  sense  may  be  said  to 
have  been  wholly  dormant  We  find  such 
artificial  schemes  more  especially  in  the 
Egyptian  computations,  the  Roman  regal 
chronology,  in  that  of  the  Etruscans,  as  well 
as  in  that  of  the  Anglo-Saxon  conquests  in 
England. 

We  are  brought,  therefore,  to  the  conclusion 
that  we  cannot  appeal  to  these  chronologicaal 
computations,  or  official  lists,  or  legislative 
schemes,  as  evidence  that  the  condition  of  a 
later  time  is  the  result  of  revolution,  rather 
than  of  progress.  Because  Niebuhr  found  that 
the  traditions  of  the  regal  period  could  not  be 
made  to  fit  in  with  the  political  state  of  a  time 
m)^ch  more  near  to  that  of  contemporary 
historians,  therefore  he  insisted  that  there 
had  been  a  revolution  which  impeded  the 
working  of  the  Servian  constitution.  Sir 
Comewall  Lewis  has  shown  that  the  facts 
cited  by  Niebuhr  famish  absolute  proof  that 
it  never  worked  at  all.  The  authority  of  a 
document,  or  book,  or  inscription,  as  such,  goes 
for  little  or  fiir  nothing ;  and  we  are  thrown 
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baek,  to  tue  the  words  of  Sir  G.  C.  Lewis,  on 
'  the  tests  bj  which  the  reality  of  modern  facts 
is  determined,'  and  these  tests  can  be  satis- 
fied with  nothing  less  than  the  word  of  con- 
temporary witnesses  whose  credibili^  must  be 
sifted  by  the  rales  already  stated.  The  reader 
who  may  wish  to  examine  the  subject  further  is 
referred  to  Grote's  History  of  Greece^  part  L ; 
Sir  G.  G.  Lewis,  Credibility  of  Early  Boman 
History,  and  Astronomy  of  the  Ancients ;  Cox, 
Persian  War,  part  ii.;  Edinburgh  Review, 
July  1862,  p.  97,  &c 

BIstoiiosimplMr  (Gr.  hnoptaypJu^),  A 
professed  historian,  or  writer  of  histories.  It 
has  been  a  common,  although  not  uniform, 
practice  in  European  court?  to  confer  the  place 
of  public  historiographer  on  some  learned  man 
as  a  mark  of  royal  fki^ur.  Voltaire  had  at 
one  period  the  title  of  Royal  Historiographer 
of  France. 

Blatory  (Gr.  Ivropia,  from  the  verb  iffrop^^, 
I  enquire).  This  word  is  first  used  in  the 
commencement  of  the  work  of  Hexodotus,  which 
he  there  calls  by  the  title  Historia.  It  is  pro- 
bable that  this  writer  thus  fixed  the  sense 
in  which  the  word  has  ever  since  been  used 
— as  applicable,  strictly  aud  properly,  to  the 
civil  history  of  man,  although  it  has  been 
analogically  used  to  express  other  branches  of 
investigation,  as  in  the  term  Natural  History, 
still  in  use. 

Civil  history,  properly  so  called,  has  also 
been  subdivided  into  several  brandies:  firsts 
according  to  the  class  of  events  or  actions 
wliich  is  made  the  subject  of  narration;  as 
eccle«iiasticnl,  political,  and  literary :  secondly, 
according  to  the  extent  of  the  subject;  as 
universal  history,  in  contradistinction  to  the 
hi«>tory  of  particular  nations  or  districts,  or 
to  that  of  individual  men,  more  properly 
termed  hingrafhy. 

In  a  general  view  of  dvil  history  (if  we 
remember  alwavs  that  such  divisions  are  after 
all  arbitrary),  the  whole  subject  may  perhaps 
bo  conveniently  dassed  under  five  heads : — 

1.  The  Jewish  history,  as  contained  in  the 
Old  Testament 

2.  The  history  of  the  empires  and  states  of 
antiquity  in  that  portion  of  the  world  known 
to  the  dassical  and  Jewish  historians,  and 
illustrated  by  classical  and  Jewish  histoi^ ; 
viz.  Assyria,  Persia,  Egypt,  Phcsnida,  and  its 
colony  Carthage. 

3.  Classical  history,  properly  so  called; 
the  history  of  the  national  affiiirs  and  con- 
quests of  the  Greeks  and  Romans. 

4.  The  history  of  those  nations  and  states 
(chiefly  Oriental)  which  possess  annals  of  their 
own,  independent  of  classical,  Jewish,  and 
modern  European  literature;  China,  India, 
modern  Persia,  Arabia,  and  the  Mohammedan 
conquests. 

5.  Modern  European  history,  including  that 
of  the  colonies  and  conquests  of  Europeans. 

1.  The  JewisTi  history,  as  we  have  said,  is  to 
be  found  in  the  Old  Testament,  some  Apocry- 
phal books,    and  in  the  writings  of    Jewish 
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'authors,  as  Josephus   and   Fhila^  who  hare 
investigated  the  antiquities  of  their  conntiy. 

2.  0^  Assyria,  Egypt,  Phcsnicia,  ancient 
J  Persia,  Carthage,  &c,  we  possess  no  historical 
'  notice  except  such  as  is  derived,  1.  From  Jewish 
I  or  dassical  authors ;  2.  From  monuments,  es- 
pecially in  E^^t  Phcenician  historical  au- 
thors (Sanchoniatho,  Berosus,  &c)  are  referred 
to  by  classical  writers,  and  perhaps  their  works 
have  been  in  part  abridged  by  mem ;  but  we 
have  no  actual  remains  of  their  compositions 
on  the  authentidty  of  which  reliance  can  be 
placed.  With  reepect  to  Persia,  much  industry 
nas  been  expended  in  endeavouring  to  extract 
from  the  histories  of  modem  native  writers 
coinddences  with  the  nanations  of  Greek  and 
Boman  authors ;  and  the  recent  discoreries  of 
Layard,  Bawlinson  and  others  are  thought  to 
have  thrown  much  light  on  this  branch  of  our 
subject,  though  their  full  value  is  not  as  jet 
determined. 

3.  The  poems  of  Homer  are  generally  re- 
garded as  containing  the  oldest  fragments  of 
Gredan  history;  but  from  these  we  can  infer 
little  more  than  the  existence  of  certain  towns, 
or  the  prevalence  of  certain  customs,  at  the 
time  in  which  the  poems  were  composed.  An 
examination  of  the  Trojan  legend  with  the 
mythology  of  other  portions  of  the  Aryan  race, 
has  shown  that  there  is  no  real  ground  for 
theories  which  connect  the  war  of  Troy  with 
the  movements  of  Hellenic  colonists  in  Western 
Asia,  or  with  any  other  political  causes.  [Epic] 
Herodotus  is  the  oldest  Greek  prose  writer. 
His  invaluable  history  comprises  a  descrip- 
tion of  several  countnes  bordering  on  Greece 
and  the  Mediterranean ;  oondse  narratives  of 
Egyptian,  Persian,  and  Assyrian  history ;  and 
a  connected  account^  more  or  lees  detailed, 
according  to  circumstances,  of  the  history 
of  Greece,  both  dvil  and  domestic,  for  ahout 
fifty  years  previous  to  the  invasion  of  Xerxes, 
with  which  his  annals  close  (b.  a  about  480). 
The  history  of  the  Gredan  commonwealth 
is  pursued  in  detail  by  Thucydides  and 
Xenophon  for  about  a  century  afterwards. 
After  that  period  our  knowledise  of  Greek 
domestic  history  is  confined  to  the  inddental 
notices  derived  from  contemporary  writers,  and 
the  ^neral  compilations  of  later  historians, 
varying  greatly  in  trustworthiness  and  au- 
thority. [Historical  C&kdibilitt.]  Among 
these  may  be  mentioned,  as  authors  ftom 
whom  a  large  portion  of  our  actual  knowledge 
is  derived,  Diodorus  Siculus,  the  author  of  a 
very  miscellaneous  general  history,  of  which 
great  part  is  lost,  who  lived  about  the  age  of 
Augustus;  Polybius,  whose  history  is  more 
especially  devoted  to  Boman  affairs;  Arrian 
and  Quintus  Curtius,  the  historians  of  the 
conquests  of  Alexander ;  Livy,  as  to  the  trans- 
actions between  Greece  and  Rome;  Justin, 
the  compiler  of  a  brief  but  usefid  abridgement 
of  general  history;  Plutarch,  in  his  Uves  of 
lUmtrious  Men,  &c  These  writers  bring  the 
student  down  to  the  period  of  the  subjugation 
of  Greece  by  Rome ;  after  which  all  hibtor/  ol 


Digitized 


by  Google 


HISTORY 


Gmk  iffiun,  properly  so  called,  teimioatfts, 
rati!  tlie  MUblkhment  of  what  is  known  as  the 
Eulen  empire,  and  we  have  little  knowledge 
of  the  itite  of  Greece  and  the  Giseco-Asiatic 
kingdoBfl  in  their  prorindal  state.  I 

Ajident  Boman  history,  down  to  the  first 
Ptafiie  War,  is  chiefly  known  from  the  compila-  ' 
tinofl  of  livy  and  IKon^ias  of  Halicamassus, 
viiten  wbose  credit  is  rendered  extremely  i 
dusbtfol  by  modem  inTeetigation ;  and,  where 
tbtse  £ul,  from  incidental  sources.  In  the ' 
Bistoiy  of  the  Panic  Wars,  the  narrative  of 
Ujj  is  aided  by  the  admirable  work  of  Foly- 
hm.  From  the  end  of  the  second  Punic  War 
to  the  dictatorship  of  Snlla  ^nearly  150  years), 
om  iMtwiala  for  Boman  history  are  very  de- 
fideoi ;  the  want  of  oontem{>oniiy  writers  being 
nfftied  only  by  Later  compilations,  and  by  the 
iaoAfOlal  knowledge  derived  from  writers  on 
raiwQs  sabieets,  the  course  of  whose  composi- 
tfQ  led  them  to  touch  on  past  events — of 
vhtm  the  most  valuable  is  Cicero.  From  the 
prtiod  cif  Solla*s  dictatorship  to  the  accession 
U  Vespasian  (neariy  160  years),  we  have  the 
adrutage  of  a  succession  of  contemporary 
niten,  acme  of  them  actors  in  the  events 
vhiefa  they  describe,  and  comprising  some 
of  the  greatest  names  in  literature— -Sallust, 
( uera,  Ccaar,  Velleius  Paterculus,  Tacitus. 
Y€t  erenhere  there  is  one  considerable  lacuna, 
eonpnaing  the  last  thirty  years  of  the  reign 
cf  Aognstos,  as  to  which  our  knowledge  is 
Mutj.  From  the  accession  of  VespasiMn 
tii  the  rrign  of  Ck>nstantine,  a  long  period 
tiapan,  duing  which  our  historical  aoquaint- 
iBoe  with  the  events  of  an  empire  then 
fonpriaing  the  greater  part  of  the  civilised 
vocil  is  lagne  and  defective.  Dion  Cossius  and 
H  rudian  are  the  two  best  writers  on  history 
vmean  be  named  in  this  long  interval;  the 
1  ttcr,  during  the  short  epoch  which  he  Ulus- 
t  ates  as  a  contemporary,  is  full  and  valuable. 
A'tfT  the  accession  of  Constantine,  we  have 
a  -ondant  materials  for  history,  both  eodesias- 
beil  and  dvil,  from  the  hand  of  contemporary 
aathon,  down  to  the  reipn  of  Justinian  in  the 
ilLct  and  of  Theodoric  m  the  West^  although 
'•*^  finality  of  the  writers  is  sensibly  degene- 
nt«d.  Perhaps  the  comparative  obscurity  and 
aaeeitainty  into  which  history  is  plunged  after 
the  labt  of  these  two  epochs,  and  the  absence 
tf  all  atandard  writers  after  ProcopiuB,  render 
ii  the  best  period  to  fix  upon  for  the  arbitrary 
Ixnit  between  ancient  and  modem  history. 
It  will  be  seen  from  this  brief  summa^  that 
t!)e  odIj  periods  of  any  extent  as  to  which  we 
hare  the  assistance  of  contemporary  historians 
<or  original  anthoiity,  pro^rly  so  called),  in 
the  whole  extent  of  (^assical  history,  are — 
t  Aa  to  Greece,  from  B.a  500  to  b.c.  380; 
2.  As  to  Rome,  from  the  dictatorship  of  Solla 
to  the  accesaion  of  Vesinsian  (b.o.  76  to 
A.B.  To);  and,  finally,  the  reigns  of  Constantine 
ttd  hia  sueoesaors. 

4.  Ait«T  the  downfall  of  the  Roman  empire, 
a  bag  series  of  revolutions  in  dynasties  and 
utioos  followed  before  Western  Europe  was 
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parcelled  out  into  the  several  great  countries 
which,  notwithstanding  all  subsequent  changes 
in  political  limits,  have  since  subsisted  as 
geographical  divisions — ^Britain,  France,  Spain, 
Germany,  Italy,  the  Scandiuarian  regions. 
Another  period  elapsed  before  the  three  great 
countries  of  Eastern  Europe — Russia,  Poland, 
Hungary — were  added  as  distinct  members 
to  the  family  of  European  states. 

From  the  abdication  or  deposition  of  Au- 
gustulus  and  the  so-called  fall  of  the  Roman 
empire  to  the  revi"\Tal  of  literature  (a  period 
comprising  in  round  numbers  about  eleven 
centuries),  our  knowledge  of  the  aiiairs  of 
Western  Europe  is  derived  from  a  series  of 
writers,  in  each  country,  who  are  usually 
comprehended  under  the  title  of  chroniclers. 
A  chronicle,  or  book  of  annals,  is  properly  a 
history  of  which  the  continuous  narrative  is 
so  interrupted  that  each  year  forms  a  separate 
section,  and  events  are  thus  related  nearly  in 
strict  chronological  order.  This  is  a  form 
very  commonly  adopted  by  the  historians  of 
the  dark  ages,  of  whom  the  greater  proportion 
were  monks.  But  a  great  many  of  the  histories 
of  the  middle  ages  are  not  even  in  the  form  of 
chronicles ;  they  have  all  the  requisites  which 
the  most  fastidious  criticism  can  require  of  a 
regular  history. 

The  Yenerable  Bede,  who  wrote  in  the  ninth 
century,  presents  us  with  the  first  name  of  true 
credit  and  authority  among  the  annalists  of 
England.  Of  our  monkish  Latin  chroniclers 
in  later  times,  Matthew  Paris  is  perhaps  best 
entitled  to  the  character  of  an  historian.  After 
the  period  of  the  invaluable  Saxon  chronicle, 
we  have  no  vernacular  English  histories  worthy 
of  note,  with  the  exception  of  a  few  meagre 
rhyming  chronicles,  until  the  revival  of  letters 
and  discovery  of  printing.  In  France,  the  long 
collection  of  native  Latin  chroniclers  presents 
us  with  few  names  of  interest  after  the  time  of 
the  celebrated  Gregory  of  Tours;  but  the 
Crusades  called  for&,  for  a  short  space,  an 
unusual  spirit  of  historical  description.  When 
we  arrive,  however,  at  the  fourteentn  and  fifteenth 
centuries,  we  find  among  the  native  French  his- 
torians two. authors,  of  great  value  as  inti- 
mately acquainted  with  the  events  of  their  own 
times,  Froissart  and  Philip  de  Comines.  The 
annals  of  Italy  are  to  be  sought  in  the  pa^es  of 
a  long  series  of  chroniclers,  from  the  eighth 
century  downwards,  of  whom  the  most  valuable 
are  published  together  in  Muratori's  great  col- 
lection. Their  works  are  uniformly  in  Latin 
until  the  thirteenth  century.  But  towards  the 
end  of  that  age  the  Tuscan  dialect  was  elevated, 
as  it  were  at  a  single  step,  to  the  rank  of  a 
literary  language;  and  the  little  Tuscan  re- 
publics produced  a  succession  of  historians, 
many  of  them  remarkable  for  the  purity  of- 
their  style,  and  some  (as  the  three  Yillani  of 
Florence)  for  their  extensive  informaticn  and 
historical  talent  Germany  and  Spain,  in  tho 
middle  ages,  produced  few  historical  works 
above  the  rank  of  dry  chronicles,  But  the 
annals  of  the  Scandinavian  nation^  form  the 
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most  important  part  of  their  early  and  peculiar 
literature.  The  Greek  empire  produced,  also, 
a  series  of  chroniclers,  whose  works  have  been 
collected  in  the  Corpua  UistoruB  ByeanHnm, 

The  period  known  as  that  of  the  reviral  of 
letters,  and  the  following  centiiry,  were  dis- 
tinguished by  the  appearance  of  several  writers 
of  first-rate  merit  in  the  department  of  history. 
In  Italy,  Guicciardini ;  in  France,  De  Thou ; 
in  Spain,  Herrera ;  and  our  own  Camden  may 
be  added,  not  without  justice,  to  the  number. 
To  follow  the  progress  of  histoiy  in  modem 
times  would  be  an  impo5-sible  task.  Suffice  it 
to  say,  that  with  the  advance  of  literaxy 
knowledge  and  the  increase  of  education, 
historical  writers  seem  to  become  more  strongly 
divided  into  two  vexy  different  classes :  those 
who  furnish  contributions  towards  the  history 
of  their  own  times,  especially  the  writers  of 
memoirs — of  which  France  gave  the  first  ex- 
amples, and  still  produces  the  most  numerous ; 
and  the  historians,  more  properly  so  called, 
who  collect,  discuss,  and  criticise,  endeavouring 
to  extricate  the  truth  from  the  mass  of  former 
materials.  The  latter,  in  our  times,  has  become 
more  peculiarly  the  province  of  literary  men. 
Philosophical  history,  in  which  the  mere  nar- 
rative of  facts  is  regarded  as  subordinate  to  the 
elucidation  of  general  truths,  and  too  frequently 
to  the  establishment  of  favourite  theories,  is  a 
modern  impravement  in  the  art ;  and  Voltaire 
is  commonly  regarded,  not  without  some  truth, 
MS  the  founder  of  the  school  of  philosophical 
historians,  among  whom  the  highest  rank  in 
pr>pularity  has  been  attained  and  deserved  by 
Gibbon.  But  it  may  be  said,  with  truth,  that 
the  present  century  has  carried  the  science  of 
philosophical  and  of  political  history  very  far 
beyond  those  which  preceded  it.  The  names  of 
Sismondi,  Miguel,  Thiers,  H.  Martin,  Thierry, 
Michelet,  Hallam,  Macaulay,  Niebuhr,  Schlos- 
ser,  Banke,  Finlay,  Grote,  Milman,  Comewall 
liewis,  and  many  more,  might  be  cited  in  proof 
of  this  assertion. 

5.  The  histoiy  of  the  more  remote  Oriental 
nations,  and  aUo  of  those  which  derive  their 
religion  and  civilisation  from  Arabia,  mav  be 
conveniently  classed  apart,  as  being  derived  nom 
wholly  different  sources.  Chinese  and  Indian 
history  form  two  entirely  distinct  bodies  of 
knowledge.  With  regard  to  that  of  the  Moham- 
medan nations,  it  may  be  observed  that  it  is 
brought  into  contact  with  that  of  modem 
Europe  in  several  distinct  countries  and  periods; 
of  which  the  most  remarkable  instances  are  the 
Crusades,  the  annals  of  the  Moors  in  Spiin,  and 
the  history  of  the  Turkish  empire  in  its  trans- 
actions first  with  the  Greeks,  and  afterwards 
with  the  other  nations  of  Christendom. 

Bistrionlo  Art.  The  art  of  acting  in 
dramatic  representations  is  not  unfrequently  so 
called,  from  the  Lat.  histrio,  or  hister,  an  actor. 
ITheatbe.]  The  wcrd  histrio  is  of  Etruscan 
derivation,  as  was  the  Koman  dramatic  art 
aI«o.     (Mim.  de  VAcad.  des  Inscr.  vol.  xxvii.) 

Bttcta.    In  Naval  affairs,  a  particular  kind 
of  knot,  of  which  there  are  several,  and  all  of 
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which  have  more  or  less  the  character  of 
nooses.     [Kkot.] 

•  KitlM.  An  old  English  word,  signifying  a 
port)  wharf,  or  minor  harbour,  at  which  goods 
are  shipped  or  landed;  Qneenhithe  on  the 
Thames  is  an  example. 

Rlta]»a4eHu  In  Sanscrit  literature,  a 
Friendly  Instructor  or  collection  of  fables, 
oommooJy  known  as  the  £&bles  of  Bidpai  or 
Pilpay.  This  collection  has  circulated  chiefly 
in  India ;  but  another  portion,  under  the  title 
CalUa  and  Dimna,  is  &mous  through  Western 
Asia  and  in  Europe. 

Biwesv  Bee  (A-Sax.  hyfe).  The  ingenuity 
of  man  has  devised  a  great  variety  of  bee  hives, 
which  may  be  conveniently  classified  as  follows : 
1.  Those  which  do  not  admit  of  enlargement ; 
as  the  common  straw  hive  or  skep.  2.  Thoee 
capable  of  being  added  to  from  above ;  as  the 
ordinary  cottage  depriving  or  capped  hives. 
3.  Those  capable  of  being  tulded  to  from  below ; 
as  nadir  hiyes.  4.  Those  capable  of  enlarge- 
ment both  above  and  below ;  as  storied  hives. 
6.  Those  capable  of  being  increased  sideways  ; 
as  the  collateral  hives.  6.  Those  in  which  each 
comb  is  contained  in  a  separate  removable 
frame ;  as  the  leaf  hive  of  Huber,  or  tJie  more 
recent  frame  hives.  7.  Those  intended  to 
afford  fiicilities  for  observation ;  as  the  unioomb 
and  other  observatory  hives.  8.  Those  in  which 
the  bees  are  not  circumscribed  for  space ;  as 
the  American  box  hives. 

As  the  management  of  bees  in  these  sereral 
hives  varies  considerably,  it  will  be  desirable 
to  speak  of  each  somewhat  in  detail. 

1 .  The  straw  skep^  or  hive  generally  employed 
in  this  country,  is  a  ^miliar  example  of  the  fir!4t 
class,  viz.  those  not  admitting  of  enlargement. 
The  method  of  management  generally  pursueil 
is  very  simple.  The  swarms  of  one  year  ara 
allowed  to  remain  for  two  seasons,  or  till  the 
autumn  of  the  second  year,  when  the  bees  are 
destroyed  by  the  fumes  of  burning  sulphur,  and 
the  contents  of  the  hive  appropriated.  The  chief 
recommendations  of  this  plan  are  its  extreme 
simplicity  and  the  facility  with  which  it  can 
be  carried  into  operation  by  unskilled  persons. 
The  drawbacks  to  it  are,  that  it  neoeseitatra 
the  destraction  of  the  bees  (often  of  much 
^ater  value  than  the  honey  obtained),  and  that 
It  fields  only  a  small  amount  of  inferior  honey, 
mixed  with  bee-bread,  and  eontained  in  old 
dark-coloured  brood-oomb. 

By  a  slight  variation  in  the  mode  of  manage- 
ment^ mudi  better  results  may  be  obtained  on 
this  system.  The  young  hives  of  the  current 
season  should  be  destroyed,  instead  of  those 
which  are  older.  The  reasons  for  this  choice 
are  several  As  the  first  swarm  is  always  led 
off  by  the  old  queen,  the  colony  founded  bv  it 
is  usually  less  prolific  than  that  firom  whicL  it 
proceeded,  and  which  is  govemed  by  a  young 
queen  of  the  current  year. 

The  comb  contained  in  the  young  hivee  is 
much  whiter  and  more  free  from  bee-bread  than 
that  in  the  old  hives ;  consequently,  the  honey 
yielded  by  it  is  far  purer  in  quality.     The  old 
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birps  which  are  kept  for  the  iesiie  of  swarms  >  four  or  flye  pounds,  and  consisting  of  20,000 

'        "  to  24,000  bees,  is  placed  in  a  storied  hive,  the 
top  box  niay  even  be  pat  on,  during  the  first 


vill  answer  this  purpose  for  a  great  number  of 
jean  in  saecession. 

In  this  oountiy  the  single  hives  are  nsoally 
(oiutmcted  of  stnw.  S&aw  has  the  adran- 
tage  of  not  transmitting  the  heat  of  the  son 
rery  readily  to  the  interior;  but,  when  htrea 
are  properly  shaded,  it  offers  no  adTantages 
orer  wood,  which  is  in  many  other  respects 
&r  superior. 

2.  The  most  simple  improrement  in  bee 
management  consists  in  the  addition  of  a  cap, 
smiill  hire,  or  super  to  the  stock  hive.  For  this 
pnzpoee  the  latter  should  have  a  flat  top,  which 
shcrald  be  perforated  with  an  opening  or  open- 
ings cspable  of  being  closed  when  access  to 
the  super  is  not  required.  Depriving  kne9 
may  be  constructed  of  straw  or  wood;  but 
metal  slides  or  lids  to  close  the  openings  should 
not  be  em{doyed,  as,  from  the  great  conduct- 
ing power  of  metal,  it  becomes  cold  in  winter, 
ai^  in  that  condition  condenses  the  moisture 
of  the  hire,  which,  trickling  down  the  combs, 
rendos  them  mouldy  and  unhealthy  to  the 
beesi 

The  management  of  depriring  hives  is  very 
simple.  When  the  stock  becomes  numerous 
and  the  secretion  of  honey  by  the  flowers  is 
abundant,  the  openings  in  the  stock  hive  are 
VDOOTered,  and  the  cap  or  super  whicli  is  to  be 
filled  nith  honeycomb  is  placed  over  the  hive. 
If  the  time  has  been  weU  selected,  and  espe- 
dally  if  the  beeB  are  attracted  by  fixing  some 
pieces  of  dean  empty  comb  in  the  super  hive. 
It  is  generally  at  once  occupied  and  filled  with 
pore  white  honeycomb,  free  from  bee-bread  or 
brood,  and  worth  from  four  to  five  times  the 
Talne  of  ordinary  run  honey,  obtained  on  the 
sio^  hive  system.  Many  persons  employ  bee- 
glasses  instead  of  straw  or  wood  supers,  but 
the  bees  do  not  take  readily  to  glass,  even  when 
darkened ;  and  its  employment,  therefore,  is  not 
desinble. 

3.  Ifadir  kive$  are  those  in  which  room  for 
the  stonge  of  surplns  honey  is  added  below 
the  stock  hive.  The  circumstance  that  the 
bees  always  convey  the  honey  to  that  port  of 
the  hive  Darthest  removed  from  the  entrance, 
lenders  this  arrangement  one  of  the  least  pro- 
fitable in  actual  practice;  and,  consequently, 
nadir  hives  are  not  to  be  recommended. 

4.  Storied  kives^  as  their  name  implies,  con- 
sist of  several  stories,  which  can  be  placed  one 
orer  the  other;  they  may  be  either  circular, 
iq^arei,  hexagonal,  or  octagonal  The  stock 
bive,  or  principal  portion,  snould  not  contain 
Ins  than  1,600  cubic  inches  of  space.  The 
node  of  management  is  sufficiently  simple. 
When  the  hive  becomes  populous  in  the  spring 
w  «rly  summer,  the  top  box  is  placed  over  the 
bJTe,  and  communication  made  between  it  and 
tbe  lower  box.  An  additional  box  is  added 
bek>v  the  stodL  box,  to  prevent  the  issue  of  a 
»»arm,  which,  bjr  the  removal  of  a  very  large 
Bomber  of  working  bees,  would  greatly  lessen 
****   honey-gathenng  powers  of   the   celony. 
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tf  a  swBim  of  great  size,  weighing  not  less  than 
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season,  as  soon  as  the  stock  hive  is  filed  with 
eomb.  A  well-stored  super  ma^  thus  be  obtained. 
This  proceeding,  however,  is  not  practicable 
with  ordinary  sued  swarms  of  three  pounds 
weighty  unless  two  of  them  ate  joined  together. 
There  is  no  system  of  bee-keeping  that 
yields  such  profitable  results  as  tnis.  Top 
boxes  of  pure  white  virgin  honey,  weighing 
from  twenty  to  thirty  pounds  each,  are  con- 
stantly produced  in  good  seasons,  and  meet 
with  a  ready  sale  at  four  times  the  price  of 
ordinary  run  honey. 

In  Ayrshire,  where  profitable  bee-keeping  is 
better  understood  than  in  any  other  county  in 
Ghreat  Britain,  the  storied  hives  are  almost  ex- 
dusivelv  employed;  and  from  the  skill  with 
which  they  are  worked,  aided  by  the  meteoro- 
logical advantages  of  the  district,  yield  the 
largest  and  best  honey  harvests  Imown  in 
the  kingdom.  The  boxes  employed  in  Ayrshire 
are  octagonal,  about  fifteen  in<£es  in  diameter 
by  six  in  depth.  They  communicate  with  one 
another  by  long  apertm^  which  may  be  closed 
with  slides.  Four  of  these  boxes  constitute 
a  hive.  Of  these,  two  form  the  stock  box  fur 
the  winter.  The  super  or  top  box,  and  the  lower 
box,  are  only  addea  during  the  honey-gathering 
season. 

5.  Collateral  Hives,  in  which  increased 
room  is  given  at  the  sides,  were  invented  many 
years  since  by  the  Hev.  Stephen  White,  and 
were  advocated  during  the  present  centnry  by 
Mr.  Nutt     The  impossibility  of  preventing  the 

Sueen  from  passing  into  the  side  boxes  and 
epositing  esgs,  which  are  always  accompanied 
by  bee-brea^  renders  the  plan  far  inferior  to 
the  system  last  described,  and  it  is  rapidly  pass- 
ing out  of  £avour  amongst  the  best  practical 
bee-keepers. 

6.  Frame  Hives.  Hives  in  which  tbe  bees 
are  compelled  to  build  each  comb  in  a  separate 
frame  have  been  long  known.  The  leaj  Moe 
of  the  justly  celebrated  Huber  consisted  of  rect- 
angular frames  placed  side  by  side,  and  closed 
in  at  the  extreme  ends;  these  formed  a  per- 
fect hive  when  in  contact;  at  the  same  time 
every  single  leaf  with  its  contained  comb  was 
capable  of  being  readily  removed  for  observa- 
tion or  deprivation  of  honey.  Since  the  time  of 
Huber,  hives  in  which  the  frames  are  made  to 
lift  out  from  the  top  have  been  designed  by 
various  apiarians  in  Oermany,  England,  and 
America;  and  in  the  hands  of  skilled  bee- 
masters  they  have  proved  most  advantageous, 
as  they  place  every  comb  under  perfect  control, 
and  admit  of  the  performance  of  many  opera- 
tions, such  as  rearing  of  additional  queens,  the 
artificial  production  of  swarmsj,  the  deprivation 
of  early  noney,  &c 

The  increased  expense  of  frame  kiws  over 
simple  storied  hires  is,  however,  one  draw- 
back to  their  general  adoption ;  and  theereater 
skill  required  in  their  management^  and  the  less 
marketable  form  in  which  the  surplus  stores  aee 
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remoTed,  render  them  less  suited  fcnr  ordinary 
bee-keepers  than  the  storied  boxes. 

7.  OMervaiory  Hives.  Hires  intended  to 
afford  unosnal  facilities  for  observing  the  actions 
of  the  bees  are  formed  of  glass.  One  of  these, 
known  as  the  unicomb  hive,  is  so  narrow  as  to 
admit  of  the  construction  of  only  a  single  oomb ; 
consequentlj  the  oells  on  both  sides  are  yisible, 
and  the  deposit  of  eggs  by  the  queen  and  the 
rearing  of  the  young  are  constantly  open  to  ob- 
servation. Unicomb  hives  are  useless  ibr  prac- 
tical honey-collecting  purposes,  as  they  i^ord 
no  space  for  extra  stores ; '  and,  from  their  con- 
Btniction,  the  bees  necessarily  perish  during 
the  winter.  A  permanent  observatory  hive,  in 
which  the  bees  are  open  to  observation  at  all 
seaaons,  has  been  designed  by  Mr.  Tegetmeier. 
It  is  formed  by  constructing  each  side  of  the  hive 
of  four  parallel  plates  of  thin  glass,  placed  very 
close  to  each  other,  so  as  to  include  three  inter- 
vening layers  of  air.  As  thus  constructed,  the 
hive  retains  its  temperature  so  perfectly,  that 
the  bees  remain  protected  from  cold  even  in 
winter,  and  they  can  always  be  seen. 

8.  American  Sox  Hives.  The  well-known 
circumstance  that  bees  often  collect  enormous 
stores  of  honey  when  building  their  combs  in  a 
large  space  (as  under  the  roof  of  a  house)  has 
led  to  the  design  of  hives  of  immense  aize. 
Some  employed  in  America  have  been  as  large 
as  sentry-boxes.  These  large  boxes  are  easily 
stocked  by  supporting  a  hive  of  bees  on  a  few 
cross-bars  placed  in  the  interior,  when  the  bees 
rapidly  extend  the  combs  below  the  small  hive, 
often  completely  filling  the  box.  The  plan  is 
not  80  advantageous  as  might  at  first  appear, 
as  all  the  combs  contain  brood  and  bee  bread, 
and  the  honey  yielded  is  consequently  always 
impure,  and  moreover  is  not  easily  obtained 
without  destroying  the  bees. 

The  plans  followed  in  preserving  honey  for 
use  vary  considerably. 

Top  boxes  or  supers  of  pure  virgin  honey 
should  be  allowed  to  remain  untouched  until 
required  for  use,  as,  if  kept  in  a  cool  place,  the 
honey  will  remain  in  the  cells  in  a  liquid 
condition  for  many  months,  retaining  also  its 
delicate  aroma^  which  it  loses  on  being  drained 
from  the  comb. 

When  it  is  required  to  run  the  honey  from 
new  white  comb,  a  very  good  plan  is  to  cut  it 
up  and  stand  the  vessel  in  which  it  is  placed 
in  boiling  water,  when  the  comb  mells  and 
rises  to  the  top,  and  may  be  removed  when 
cold,  leaving  the  honey  in  a  pure  state  below. 
Honey  thus  heated  retains  its  liquid  character 
for  a  much  longer  time  than  when  drained 
from  the  comb  in  the  ovdinary  manner. 

With  old  comb  containing  bee-bread  this  plan 
is  inapplicable ;  and  the  comb  should  be  cut 
up,  and  the  honey  drained  out  through  a  sieve. 
It  is  impossible,  however,  to  obtain  honey 
from  old  comb  uncontaminated  by  some  por- 
tion of  bee-bread«  and  by  the  colour  of  the  old 
brood  cells  ;  and,  consequently,  its  flavour  and 
appearance  are  inferior  to  those  of  virgin 
honey,  stored  in  new  comb. 
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Wax  18  always  regarded  by  bee-keepers 
as  a  product  of  secondary  importance;  the 
quantity  contained  in  the  largest  hives  rarelj 
I  amounting  to  more  than  two  pounds  in  weight. 
Wax  is  most  conveniently  obtained  from  the 
old  oombs  by  heating  them  in  boiling  water, 
pressing  the  melted  wax  through  a  pointed 
canvas  bap;,  and  allowing  it  to  flow  into  cold 
water ;  it  is  then  ooUected,  and  re-melted  with 
a  gentle  heat 

Bleached  or  white  wax  is  formed  by  ex- 
posing yellow  wax 'in  thin  flakes  to  the  action 
of  the  sun  and  air. 

Board  (A.- Sax.  heordan).  In  communities 
where  property  is  insecure,  and  government 
rapacious  or  capricious,  it  is  a  very  natural  act  to 
secrete  such  personal  or  movable  property  as  can 
be  conveniently  collected  in  small  compass,  and 
is  ordinarily  secure  from  depreciation.  The 
pzecionB  metals,  and  to  some  extent  precious 
stones,  are  commodities  of  this  character. 
They  represent  great  value  in  small  compass, 
and  the  precious  metals  at  least  are  of  univer- 
sal and  permanent  acceptance.  The  practice  of 
Srivate  hoarding  is  fundamentally  due  to  a 
esire  for  security ;  and  even  when  governments 
are  just  and  honest,  habits  often  only  tradi- 
tional, or  consequent  upon  past  experience,  or 
even  resulting  from  a  morbid  secretivenees,  will 
lead  individuals  to  hoarding.  To  some  extent 
hoarding  is  compensative  to  discovery ;  and  as 
the  practice  is  limited  ordinarily  to  the  precious 
metals,  it  often  forms  a  regular  process  by 
which  part  of  that  which  the  miner  collects  in 
order  to  add  to  the  currejicy  of  civilised  com- 
munities, is  steadily  restored  to  the  earth  from 
which  it  was  originally  taken.  In  all  likeli- 
hood the  fact  that  India  has  been  for  many 
centuries  the  recipient  of  vast  quanUties  of 
silver  from  the  western  world,  but  has  not  till 
lately  experienced  any  notable  rise  in  prices^  is 
due  quite  as  much  to  habits  of  hoarding,  as  it 
is  to  the  practice  of  employing  a  laz^e  amount 
of  silver  for  purposes  of  personal  ornament. 
In  the  middle  ages,  too,  when  government 
meant  spoliation,  and  any  evidence  of  wealth 
was  a  perpetual  pretext  for  extortion,  persons 
often  buried  treasure ;  and  by  their  neglecting 
to  supply  a  key  to  its  locality,  the  treasure,  as 
far  as  society  was  concerned,  was  lost.  So 
constant  was  the  habit,  that  treasure  trove,  i.  e. 
specie  buried  and  abamdoned,  was  a  notable 
source  of  crown  income,  the  right  to  which 
was  generally  reserved  even  in  the  lai^gest  and 
widest  grants.  For  different  but  a^oalogous 
reasons,  the  buccaneers  of  tlie  seventeenth 
century  were  said  to  have  buried  a  lai^gc 
portion  of  their  spoils  on  the  coasts  and  islands 
of  the  American  continent;  and  it  is  often 
asserted,  that  during  the  times  of  terror  in 
France,  and  even  throughout  the  era  of  the 
Revolution,  the  ^migr^s  had  made  similar  de- 
posits, and  thcit,  either  from  their  dying  or  by 
becoming  the  victims  of  the  Convention  before 
they  had  communicated  their  secret  to  survi- 
vors, all  trace  of  the  hoard  has  been  lost. 
Even,  however,  where  there  exists  no  neooB- 
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sity  for  hoarding,  doe  to  the  obrioas  impulse ' 
tovards  splf-preserration,  ignorance  or  habit 
may  lead  to  the  practice.    Monarchs  used  to . 
board  in  order  to  meet  political  exigencies,  i 
SMea  hsTe  hoarded  in  order  to  create  resen-es 
00  vhich  to  operate.    Individnaila  haye  hoarded,  | 
either  becanae  they    were    ignorant    of   the 
maehineiy  by  which  their  aocnmolations  might 
bovx>me  profitable,  or  from  some  mad  passion  of 
miserij  secretivenesa.  | 

Among  Political  Economists,  the  word  hoard 
is  used  in  a  special  sense.  It  is  applied  partly 
to  accamnlations  of  wealth  not  actually  em-  j 
pbyed  for  a  profit  and  in  the  hands  of  the 
public;  partly,  but  less  accurately,  to  the 
R^erres  of  banks.  Such  accumulations  are  of 
greait  mooetaxy  significance.  In  the  first  place, 
they  form  a  fund  from  which  in  particular, 
eoif^ndes  a  supply  can  be  a£R>rded  for 
fon^ign  inrestment,  extraordinary  payments,  or| 
preo  for  commerciail  transactions.  High  rates  of 
intfmt,  joined  with  sufficient  or  apparently 
sufficient  security  for  advances,  will  often  ex- 
tniet  these  hoards  in  huge  quantity  for  some 
ocraaoDs.  It  cannot  be  doubted  that  on  and 
after  the  suspension  of  cash  payments,  the  high 
Rites  of  profit  consequent  on  some  occupations 
dnring  Uie  Continental  war,  liberated  these 
acnunnladons,  and  kept  up  in  some  degree  the 
rapply  of  the  precious  metals.  This  ntilisa- 
tiun  of  hoards  nas  been  frequently  effected  on 
dilTerent  occasions  in  France,  •  where  the  prac- 
tice of  specie  aocnmulation  is  common.  And 
in  the  next  place,  the  reserves  of  banks  fulfil,  as 
»t;aritie8  against  contingencies,  the  same  pur- 
pose of  self-preseryation  which  suggests  private 
buarding. 

Monej  and  such  substitutes  of  it  as  are 
aetuaily  circulated  alone  affect  prices.    Hence 
no  hoard  will  either  raise  or  depress  money 
Tiloes.    Again,  the  price  of  money  is  deter- 
mined by  all  the  Talues  which  it  represents, 
aodist  therefore,  relative  to  all  the  transactions 
vhich  are  based  upon  it    But  a  hoard  is  not, 
|7  its  terms,  circulating  ;  and  therefore,  while 
it  may  act  as  a  reserve,  it  can  have  no  influence 
on  monej  values.    As  the  practice  of  private 
hoarding  is  gradually  dyin^  out  in  England 
oving  to  the  general  fiicilities  for  banking, 
the  amount  of  boards  is  being  more  and  more ! 
ooneentrated  in  the  shape  of  bankers'  reserves. 
Bouy  (A-Sax.  bar).    In  Botany,  a  term  I 
used  in  describing  the  superficial  appendages  of  | 
bodies,  denoting  their  being  covewd  with  very  j 
duvt  dense  hairs,  phkced  so  closely  as  to  give ' 
u  appearance  of  whiteness  to  the  surface  from 
whidi  they  grow. 

Bobbj-  (a  word  of  doubtAil  origin).  The 
Dime  of  the  small  nimble  horse  on  which  the 
light  cavahy  of  the  middle  ages  in  England 
vere  mounted.     [Hobilbrs.] 

Bobilera  or  Boblen  (I^w  Lat  hobellarii). 
Li  England,  feudal  tenants  bound  to  serve  as 
light  honemea  or  bowmen;  for  the  word  seems 
^harebeen  of  somewhat  uncertain  employment 
The  smaller  feudal  gentry  were  long  styled  in 
Fnnee  hebcreaux. 
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Book  Day,  Boke  ]>fty  (Ger.  hoch,  h'<fh), 
A  festival  formerly  olMjerved  in  England  on 
the  second  Tuesday  after  Easter,  in  comme- 
moration of  the  destruction  of  the  Danes  in 
the  time  of  Ethelred. 

Boens-poeaa.  A  term  given  to  conjurors' 
tricks,  and  said  to  be  a  corruption  from  the 
Latin  words  Hoe  est  corpta  in  the  office  of  the 
Mass. 

Bodoffrapli  (Gr.  6Ms,  a  path,  and  ypd^p^, 
I  trace),  A  curve  imagined  by  Sir  W.  R. 
Hamilton  {Proc.  of  Roy.  Irish  Acad,  vol.  iii.) 
to  illustrate  the  theory  of  central  forces.  It  is 
thus  described :  Upon  the  perpendiculars  let  fall 
from  the  centre  of  force  upon  the  several  tan- 
cents  to  the  orbit  set  o^  Arom  that  centre, 
distances  proportional  to  the  velocities  with 
which  the  body  moves  at  the  points  of  contact 
of  those  tangents.  When  the  law  of  attraction 
is  that  of  the  inverse  square  of  the  distance, 
the  orbit  is  a  conic  of  which  the  centre  of  force 
is  the  focus;  and  by  a  well-known  theorem  the 
locus  of  the  feet  of  perpendiculars  let  fall  upon 
tangents,  in  other  words  the  pedal  of  the 
orbit,  is  a  circle.  On  the  other  hand,  it  follows 
from  the  law  of  equal  description  of  areas 
[Cbmtbax  Forcbs]  that  the  product  of  each 
perpendicular  into  the  corresponding  velocity  is 
constant,  so  that  the  hodograph  is  the  inverse 
of  the  pedal,  and  therefore  the  reciprocal  of 
the  orbit  [Psdal  Cubves.]  But  the  pedal 
being  a  circle,  its  inverse  must  also  be  a  circle 
[Invtosb  Cubvbs]  ;  so  that  all  orbits  of  the 
solar  system  have  eirctUar  hodographs.  Sir 
W.  B.  Hamilton,  in  the  memoir  above  cited, 
establishes  many  interesting  properties  of  the 
hodograph. 

Boo  (Dutch,  liouwer).  In  Agriculture*  and 
Chirdening,  an  instrument  for  stirring  the 
surface  of  the  soil,  cutting  weeds  up  by  the 
roots,  and  earthing  up  plants.  The  hand  hoe  is 
a  thin  plate  of  iron  six  or  eight  inches  broad, 
and  sharpened  on  the  edge,  fixed  at  right 
angles  on  the  extremity  of  a  pole  or  rod, 
which  serves  as  a  handle.  This  is  called  a 
draw  hoe,  because  in  the  operation  of  hoeing 
the  instrument  is  drawn  or  pulled  towards  the 
operator.  Another  kind  of  garden  hoe  lias  the 
blade  or  iron  plate  fixed  on  the  extremity 
of  the  handle,  and  in  continuation  of  it :  and 
this  is  called  a  thrust  hoe,  because  in  hoeing 
the  operator  always  pushes  the  hoe  forward. 
This  kind  is  also  called  a  Dutch  hoe,  most 
probably  from  having  been  first  introduced 
from  Holland.  In  agriculture,  hoes  of  the 
thrust  kind  are  drawn  by  beasts  of  labour, 
and  commonly  railed  horse  hoes.  In  general 
form  they  resemble  a  plough;  but  in  fet<'ad 
of  the  share  they  have  one  or  more  iron 
blades,  or  plates  with  sharp  edges,  fixed  to 
|>erpendicular  iron  rods  at  their  lower  extremi- 
ties. These  sharpened  plates  being  drawn 
through  the  soil,  cut  through  the  roots  of  weeds 
an  indi  or  two  beneath  the  surface.  Agricul- 
tural or  field  hoes  are  only  used  in  the  case  of 
those  field  crops  which  are  sown  or  planted  in 
rows.     There  are  a  great  many  kinds  of  field 
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or  horse  hoes,  chiefly  difTerine  in  the  number 
of  blades  which  are  atlHohed  to  the  common 
frame  for  stirring  and  cleaning  a  greater  or 
smaller  namber  of  spaces  between  the  rows 
of  drilled  crops  at  once. 

Boelnff.  The  operation  of  stirring  the 
surface,  cutting  off  weedo,  or  earthing  up  plants 
with  a  hoe.  In  the  case  of  any  of  these  Gy- 
rations diy  weather  miist  be  chosen,  otherwise 
the  result  will  either  be  useless  or  injurious. 
Plants  rooted  up  by  the  hoe  in  wet  weather 
will  produce  fresh  roots  and  grow  again,  while 
plants  earthed  up  under  similar  circumstances 
will  have  the  leaTes  which  are  ooTered  by  the 
soil  decayed  by  it  In  either  case  also  the 
ground  will  be  hardened  by  the  treading  of  the 
feet  of  men  or  horses,  so  as  to  obstruct  the 
progress  of  the  roots,  and  to  exclude  air  and 
water  ftom  penetrating  through  it  to  them. 
Hoeing  is  sometimes  perfi>rmid  on  surfaces 
which  are  without  weeds,  for  the  purpose  of 
Btirring  the  soil;  but  in  sudi  eases  pronged 
hoes,  or  hoes  haying  three  or  more  long  spikes 
or  teeth,  are  more  e^tive  than  hoes  wiui  broad 
plates  or  blades. 

Boff.  In  Naval  affairs,  a  brush  with  a 
stout  long  handle,  used  for  scouring  bamades 
and  weed  off  a  ship's  bottom. 

Hoa.    In  Zoology.     [Sos.J 

■5gaiiit6.  A  minerological  synonym  of  a 
species  of  NatroUte  from  Hogau,  near  the  lake 
of  Constance. 

■ogvets.  Yearling  sheep.  A  lamb  be> 
comes  a  tr^  in  its  first  winter,  and  afterwards  a 
hoffffei ;  aiid,  on  losing  ita  coat,  a  shearhog. 

Boggliiff.  In  speaking  of  a  ship,  this  term 
has  reference  to  an  undue  falling  of  her  head 
and  stem,  in  c  tnsequence  of  weakness  in  the 
keel  or  in  the  tie  provided  by  the  decks.  Hog- 
ging may  be  immediately  caused  by  the  sus- 
pension of  the  ship  on  a  wave  amidships,  or  by 
ner  taking  the  ground. 

Bogmanay  (said  to  be  from  the  Norman- 
French  au  gui  menez,  lead  to  the  misi/rioe).  The 
old  name  of  the  last  night  in  the  year,  among  the 
Scotch,  with  whom  it  was  a  notable  festival. 
(Lockhart's  Life  of  Scott,  chap.  xliiL) 

Bogstiead.  An  ancient  measure  of  capacity, 
containing  sixty-three  old  wine  gallons. 

Bolst.  This  name  is  given  to  the  machinery 
applied  in  f^ories,  mines,  hotel^s  &x:.,  for  the 
purpose  of  raising  men,  or  things,  from  one 
level  to  another ;  the  man-engines  are  a  kind 
of  htyist,  as  are  the  hydraulic  cranes  now 
gencmlly  used. 

Boloos.  One  of  our  wild  grasses,  of  little 
value  in  an  agricultural  point  of  view,  the 
he  bace  being  soft  and  poor.  One  of  the 
species,  H,  lanatus,  goes  by  the  name  of  White 
Fog  amongst  farmers. 

Bold  (Sax.  healdan).  The  inside  of  the 
bottom  of  the  ship.  It  is  divided  into  com- 
partments by  bulkheads  across ;  and  contains 
the  iHtllast,  water,  coals  and  wood,  provisions 
and  cargo. 

HuLO.  In  Music,  the  same  as  Pattsb  [which 
see], 
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Bolidays.  This  term  now  denotes  pmrti- 
cally  those  days,  exclusive  of  Sundays,  on  which 
no  regnlarpublic  business  is  transacted  at  public 
offices.  They  are  either  fixed  or  variable,  and 
var^  in  different  public  offices.  The  variable 
holidays  are  Ash  Wednesday,  Good  Friday, 
Easter  Monday  and  Tuesday,  Holy  Thursday 
or  Ascension  Day,  Whit  Monday  and  Tuesday. 
[Fbrlb.] 

Bollaeaa.  The  title  bj  which  the  Pope  is 
addressed ;  equivalent  te  the  Latin  tancHtat. 

Bonow  BaattOB.  In  Fortification,  a  bas- 
tion in  which  the  terreplein  is  limited  by  a 
line  parallel  to  the  scaip^  and  along  which 
the  interior  slope  of  the  rampart  extends  con- 
tinuously. 

BoUow  Bewetments.    rRBTBncEMTS.] 

BoUow  Sliat.  Empty  shells,  with  metal 
screw  plugs,  sometimes  used  in  the  navy. 

Bony  (A.-Sax.  holegn).  The  Rex  A^- 
fdliufn  of  botanists,  of  which  many  beautiful 
varieties  are  cultivated  as  ornamental  shmbe. 
The  Holly  is  one  of  the  most  useful  of  evergreens 
for  garden  decoration. 

BoUyboek.  A  popular  flower  of  the  late 
summer  season,  whose  tapering  flower  spikes, 
well  placed  in  a  garden,  nave  a  very  fine  ap- 
pearance. The  ganien  Hollyhocks  are  varieties 
of  Althaa  rosea,  and  one  or  two  closely  related 
species,  as  ckinensis  «ndJic{folia, 

Bolm  (A.-Sax.).  An  island,  or  fenn^  place 
surroundea  by  water.  Two  well-known  islands 
in  the  Bristol  Channel  are  called  the  Steep 
Holm  and  Flat  Holm. 

Bolaa  Oak  or  Bolly  Oak.    [Qnsaoual 

Bolmeatte.  A  mineral  identicid  with  Clib- 
tonite,  named  after  Holmes,  who  analysed  it. 

Bolooaust(Gr.  6\6§eauirros,  fromSXot,  tckoU^ 
and  iraf«,  I  bum),  A  solemn  sacrifice  among 
the  ancients,  in  which  the  whole  of  the  victim 
was  consumed  upon  the  altar,  in  contradistinc- 
tion to  the  usual  custom  of  burning  only  a  por- 
tion. A  similar  custom  prevailed  among  the 
Jews;  it  is  called  in  the  books  of  the  Old 
Testament  a  whole  burnt  offering, 

Bolooepkall  (Or.  5Aof,  and  m^ckX^,  head). 
An  order  of  fishes,  distinguished  by  the  follow- 
ing characters  :  jaws  bony,  traversed  and  encased 
by  dental  plates;  endoskeleton  cartilaginous; 
exoskeleton  as  plaooid  granules ;  most  of  the 
fins  with  a  strong  spine  for  the  first  ray ;  ventrals 
abdominal ;  gilU  laminated,  attached  by  their 
margins ;  a  sinele  external  gill  aperture.  Only 
two  genera  (CoMorAyncAu^  and  Cestradon)  are 
known  to  exist  at  the  present  day.  The  fonsil 
species  range  from  the  bottom  of  the  oolitic 
series  of  rocks  to  the  present  period. 

Bolograpk  (Gr.  8Xos,  and  ypi/^  I  writ*). 
In  the  Civil  Law,  a  will  written  entirely  by  the 
hand  of  the  testator. 

Bolottavuians  {Or.  hhjtOoOpiov),  The  name 
of  the  family  of  Echinoderms,  having  the  genus 
Htilothuria  for  its  type.  The  body  presents  a 
subcylindrical  elongated  form ;  i«  defended  by 
a  coriaceous  not  spiny  integument,  open  at  both 
ends,  and  perforated  bv  numerous  small  canals, 
in  linear  series,  through  which  prehensile  and 
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•dhesife  stickers  are  protruded  At  the  ante- 
rior extremity  \b  the  mouth,  suirounded  with 
complicated  retractile  tentacula.  At  the  oppo- 
Bite  end  is  the  aperture  of  the  cloaca,  in  which 
the  rectum  and  a  reapirutoiy  branched  tube 
terminate.  The  intestine  is  reiy  long,  and  con- 
voloted ;  and  it  frequently  haippena  that  when 
the  animal  is  distarbed,  it  is  protmded  from 
the  body  or  ruptured  by  the  violence  of  the 
euDtraction  of  toe  musculir  parietea  of  the  ab- 
domen. The  irepanff  of  £i»teni  commerce  is 
s  dried  speeiea  of  Hotothuria. 

Bolt(A.-Sax.  a  noood;  Ger.  holz).  The  tep* 
mination  of  many  names  of  places  in  Enghind, 
derired  from  their  ancient  situation  in  a  wood. 

MoHj  Alltanafij  Tlie.  A  league  fo  med 
>)etveen  certain  of  the  principal  sovereigns  of 
Karope,  after  the  defeat  of  Napoleon  at 
Wstcrloo:  on  the  proposal,  it  is  said,  of  the 
Roidan  emperor  Alexander.  It  arose  from  the 
religious  enthusiasm  which  was  prevalent  at 
thit  period  of  deliveianoe  from  French  domi- 
nation, and  with  which  the  czar  was  just  then 
considerably  imbued.  The  act  of  this  alliance 
is  said  to  have  "been  sent  in  his  handwriting 
to  the  emperorof  Austria  and  the  king  of  Prussia, 
and  sipiDed  by  them.  It  is  not  supposed  that 
the  ongmal  termA  of  the  league  were  other  than 
indefinite;  for  the  maintenance  of  justice, 
religion,  &c.  in  the  name  of  the  Gospel.  But 
it  viB  subsequently  connected  with  the  deter- 
mination of  those  monarchs  to  support,  in 
conjunction  with  England  and  France,  existing 
goremments  throughout  Europe,  by  the  De- 
claration of  November  1819.  Aiterwards  the 
congresses  of  Troppau,  Laybach,  and  Verona 
(i>iablished  the  character  of  the  alliance,  to 
vhich  the  war  of  France  against  Spain,  in 
1823,  gave  additional  illustration.  But  Eng- 
land may  be  said  to  have  finally  abandoned  its 
principles  in  1827,  France  in  1830. 

Bolj  Bood  or  Boly  Cross.  A  festival 
kept  on  September  14,  to  commemorate  the 
exaltation  of  the  Holy  Cross.  It  is  from  this 
circuiostanoe  tha»t  the  royal  palace  in  Edinburgh 
hds  dm'red  its  appellation. 

Boly  Stone.  A  soft  stone  used  for  scour- 
ing the  decks  of  shipe. 

Bolj  Tlmsday  or  Aaoenston  Hay. 
In  the  Roman  Calendar,  the  39th  day  after 
faster  Sunday.  A  festival  in  commemoration 
of  Christ's  ascension. 

Bolj  "Woel;.  The  last  week  in  Lent, 
called  also  in  England  PaMton  week,  as  the 
period  of  our  Lc»d*8  su:ffering8  and  death. 

Bomago  (Lat.  homagium  or  hominiura, 
frum  homo,  man,  the  usual  term  by  which  the 
yassal  or  dependant  of  a  prince  is  designated 
in  the  older  writers  of  the  middle  ages).  The 
^TInbQlical  acknowledgment  of  dependence  due 
fnm  a  vassal  to  a  feudal  lord  or  superior  when 
inrefted  with  a  fief,  or  obtaining  it  by  succes- 
^on.  In  the  earliest  periods  of  the  feudal 
pyrtem,  fealty  and  homage  appear  to  be  con- 
fwnded  (Sir  P.  Palgravc  On  the  Enaluh 
(ff'imonioeaftkf  vol.  ii.  p.  cccxc);  but  in  later 
tinu-s  the  distinction  wsis  clearly  established, 
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'  and  fbally  might  sometimes  be  due  where 
homaffe  was  not.  Homage  was  either  homa- 
gium Ugeum,  lif^e  koTnage,  by  which  fhll  and 
unreserved  allegiance  was  rendered;  or  homa- 
gium non  ligeum,  simple  homage,  a  mere 
acknowledgment  of  feudal  superiority,  with  a 
saviuff  or  exception  of  the  rights  of  other 
feudal  lords.  The  one  was  personal,  and 
could  not  be  renounced  (hence  the  doctrine  of 
aUegiante) ;  the  other  bound  the  vassal  only  so 
long  as  he  held  the  fief  in  respect  of  whidi  it 
was  due. 

BomallaAaflB  (Homalium,  one  of  the 
genera).  A  natural  order  of  arborescent  or 
shrubby  epigynous  Exogens,  inhabiting  the 
tropica.  According  to  Brown  they  are  related 
to  Pastiflorac€<B,  but  distinguished  by  their 
inferior  ovarv.  lindley  places  them  between 
Lauracea  and  Cactaoea,  in  the  Cactal  alliance ; 
De  CandoUe  between  Samydacem  and  Ckail' 
leHaeem,  They  are  plants  of  some  beauty,  but 
of  no  particular  use. 

Bomborg'o  Vhospbonu.  Fused  chloride 
of  calcium,  which  is  luminous  in  a  dark  place 
after  having  been  exposed  to  the  solar  rays. 

Bomborg'o  VyropboniA.  [PvaoFHORUs.] 

BoiDb0rg*o  Bodattwe  Bait.  Boracic 
acid,  to  which  Homberg  erroneously  assigned 
sedative  powers. 

Borne.  In  Naval  langua^,  this  term  is  used 
of  anything  that  is  close  in  its  place ;  it  is 
applied  to  the  sheets  of  the  sails,  uie  shot  and 
cartridge  in  a  gun,  and  any  article  of  stowage. 

Bomorie  Voems.  This  title  is  generally 
given  to  the  Uiad  and  Odyssey,  and  the  hymns 
which  have  been  preserved  to  us  in  honour  of 
A^llo,  Dionysus^  Hermes  and  other  Hellenio 
deities  and  heroes.  But  the  poems  which  have 
come  down  to  us  are  only  a  small  portion  of 
the  treasures  which  were  possessed  by  the 
Greeks  of  the  age  of  Pisistratus  or  Pericles. 
[Cycxic  Pobts.]  The  Iliad  relates  the  events 
of  a  few  months  in  the  Trojan  war,  which  was 
caused  by  the  theft  of  Helen  by  Paris,  once  called 
Alexandres :  the  Odtsset jnves  the  narrative  of 
the  return  of  Odysseus  or  Ulysses  from  Dion  to 
Ithaca.  An  examination  of  these  two  poems 
seems  to  show  that  the  groundwork  of  the  tale 
is  in  each  case  the  same,  and  that  this  ground- 
work is  common  to  the  epic  poems  of  other 
nations,  as  the  Volsunga  Saga,  the  Nibelungen 
Lied,  &c.  Hence  a  presumption  arises  that 
these  poems  were  the  result  of  a  very  gradual 
growth,  and  that  in  them  are  combined  several 
lays  or  poems  written  by  several  writ  ers.  [Epic.  } 

Bomicide  (Lat.  homicidium,  from  homo, 
and  ciedo,  /  kiU),  In  Law,  the  killing  of  any 
human  creature;  which  is  either  justifiable: 
viz.  1.  In  case  of  necessitv,  public  or  private ; 
2.  By  permission  of  law  for  the  advancement 
of  justice  ;  3.  For  the  prevention  of  forcible 
and  atrocious  crime.  Or  excusable:  1.  By 
misadventure ;  2.  In  self-defence  on  a  sudden 
afTray,  or  chance-medley.  Or  felonious  :  of 
which  the  species  are :  1.  Self-murder ;  2. 
Manslaughter,  which  is  defined  *  the  unlawful 
killing  of  another  without  malice,  express  or 
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implied ; '  3.  Hinder,  or  the  wilful  killing  of 
another  by  malice  aforethought ;  4.  Petit 
treason,  which  by  the  Statute  of  Treasons  was 
confined  to  the  cases  of  a  servant  wilfully 
killing  his  master,  a  wife  her  husband,  or  an 
ecclesiastical  person  his  superior ;  but  the  dis- 
tinction in  judgment  between  this  offence  and 
murder  is  now  abolished  In  the  law  of  France, 
homicide  is  of  four  sorts :  assassinate  meurtre 
(corresponding  respectively  to  our  murder  and 
manslaughter),  accidental  homicide,  and  homi- 
cide committed  in  self-defence. 

Bomily  (Gr.  dfuXia,  an  asMmhUige).  Used 
by  the  early  fathers  in  the  same  sense  as  our 
word  sermon.  Up  to  the  fifth  century  the  prac- 
tice of  preadiing  was  confined  to^  the  bishops, 
and  the  only  homilies  extant  are  of  their  com- 
position. The  term,  which  has  now  become 
obsolete,  was  in  constant  use  as  late  as  the 
Beformation ;  and  the  English  Book  of  Homi- 
lies is  a  collection  of  sermons,  setting  forth 
the  principal  doctrines  of  Christianity,  and 
pointms  out  the  principles  of  Protestantism; 
of  which  the  first  part  was  published  by  Cran- 
mer  in  the  reign  of  Edward  VL,  and  the  second 
by  order  of  conyocation  in  that  of  Elizabeth. 

Hominy.  A  kind  of  meal  prepared  from 
maize  or  Indian  com. 

Homo-  (Or.  tfUsf  one  and  the  same),  A 
prefix  used  in  composition  to  denote  resem- 
Uance^  and  thus  opposed  to  hetero-,  which 
indicates  difference, 

Bomocliroiiioiu  (Gr.  6/i6xpt»fioSf  qf  one 
colour).  In  Botany,  when  aH  the  florets  in  the 
same  flower-head  are  of  the  same  colour. 

BomoBokepbalio  Representation  (Gr. 
H/Mtos,  like ;  icc^oX^,  head).  This  term  is  used 
by  Professor  J.  Aitken  Meigs  to  denote  skulls 
belonging  to  a  particular  type  of  men,  which 
repeat  analogically  the  characters  of  another 
type  with  which  they  have  no  direct  connection, 
e.  g.  between  the  Awares  and  the  Peruvians,  or 
between  the  Bosjesman  and  the  Mongolian  races. 
The  occasional  developement  of  aainterparietal 
bone,  formed  by  the  ossified  elements  of  the 
upper  half  of  the  super-occipital,  both  in  the 
old  Aymar4  skulls  on  the  borders  of  Lake  Titi- 
caca  and  in  many  other  races  of  men,  forms  an 
example  of  homoaokephalic  representation. 

BomoBomeria  (Gr.  6fUHOfi4p€My  similarity 
of  parts).  The  name  given  to  the  physical 
theory  of  Anaxagoras  of  Clazomense,  wno  fiou- 
rished  in  the  fifBi  century  b.  c.  According  to 
this  hypothesis,  every  material  substance  is 
made  up  of  infinitely  small  parts  similar  to  it- 
self. This  theoiy  bears  some  resemblance  to 
that  of  the  monads  of  Leibnitz  in  modem 
times.     [Monad.] 

BomoBopatliy-  (Gr.  tftotos,  similar,  and 
vdOof,  feeling  or  affection).  The  homoeopathic 
method  of  healing  diseases  was  first  proposed 
by  Samuel  Hahnemann,  a  German  physician, 
in  1796.  It  consists  in  the  administration  of 
medicines  which  are  presumed  to  excite  in 
healthy  persons  symptoms  similar  to  those  of 
the  di8ea.se  which  is  to  be  treated,  upon  the 
principle  that  simUia  sitnUibus  eurantur.  Thus 
UQ 
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it  is  maintained  that  sulphur  produces  a  pus- 
tular eruption  upon  the  skin,  and  therefore 
cures  pustular  eruptions  ;  and  that  quinia  pro- 
duces febrile  symptoms,  and  therefore  cures 
agues,  and  so  forth.  Not  the  least  remarkable 
part  of  this  practice  is  the  smallnees  of  the 
doses  in  which  the  homcBopathic  remedies  are 
administered,  it  being  presumed  that  by  in- 
finite subdivisions  the  Tirtues  of  remedies  are 
proportionately  refined  and  exalted.  A  grain, 
for  instance,  of  any  active  remedy,  such  as 
aloes,  is  triturated  with  1,000  ^nina  of  sugar 
of  milk;  when  this  mixture  is  complete,  a 
grain  of  it  is  again  diluted  with  1,000  of  the 
I  vehicle ;  and  so  of  medicines  which  the  or- 
I  dinary  practitioner  administers  in  doses  of  one 
j  or  two  grains  or  more»  the  homcsopathist  pre- 
,  scribes  a  millionth  or  the  decUlionth  of  a  gxain, 
or  even  less. 

BonuBosolo  Bells  (Gr.  Sfiotox,  and 
(&oyf  animal).  These  tracts,  defining  the  boun- 
daries of  the  geographical  provinces  of  marine 
animals,  are  funded  by  climatal  lines ;  which 
aro  not,  however,  parallel  with  lines  of  latitude, 
but  undulate  in  subordination  to  climatal  influ- 
ences of  warm  or  cold  oceanic  currents,  relations 
of  land  to  water,  &c  Of  these  belts  Professor 
E.  Forbes  has  defined  nine;  one  equatorial, 
with  four  to  the  north  and  four  to  the  south, 
which  are  mutiuilly  representative. 

Bomoffamoos  (Gr.  Sfn^iyyios).  In  Grasses, 
when  all  the  florets  of  the  spikelets  of  the  same 
individual  are  hermaphrodite;  in  Composite 
plants,  when  all  the  florets  of  a  flower-head  are 
hermaphrodite. 

Bomoffeneoiu  (Gr.  6fwywiiSf  of  the  same 
kind).  Homogeneous  bodies  are  those  of  wb  ieh 
the  constituent  elements  are  all  similar.  Ho- 
mogeneous quantities  are  such  as  can  be  added 
to  or  subtracted  from  each  other. 

BomoiTOiieoias  Fonctlon.  In  Algebra, 
a  function  of  two  or  more  variables,  such  that 
the  result  of  substituting  in  it  tx,  ty,  tr,  &c. 
...  in  place  of  Jr,y,  jf,  &c.  .  .  .  respectively, 
is  equivalent  to  the  multiplication  of  the  ori- 
ginal function  by  a  power  of  t.    Thus 

«B«"F(ap,y,  ^,  &c  .  .  .) 

is  called  a  homogeneous  function  of  the  n^ 
degree  when 

F(te,^y,te,  &c  .  .  .)-<«F(*,y,  ;8',&c.  .  .  .), 

where  n  may  be  positive  or  negative,  integral 
or  firactional.  Differentiating  the  above  equa- 
tion according  to  i  several  times  successively, 
and  putting,  finally,  ^>- 1,  important  theorems, 
due  to  Euler,  are  readily  deduced.  The  two 
simplest  of  these  are : 

cftfn      duj,      dtu 

whence  the  general  law  is  evident    In  modem 
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i)gebn»  a  ntional  and  integral  homogeneous 
futetioB  of  the  n*^  deoree  in  m  Tariablea  is 
oUfd  an  n-aiy  n-ic     TQuAirnc.] 
The  opsratire  symbol 

d        d        d 

\m  br«B  termed  by  Garmichael  ( Cambridae 
ai  IhAUn  MaihenuUieal  Jottmal,  yol.  tl) 
the  M^  gyHiM  of  homogeneous  fimctions. 
It  it  obrioDs,  from  the  above,  that 

ud  genoallj  that 

/(v)».-/(»K. 

For  foither  consequences  of  this,  see  also 
Bocde's  DiferentkU  Equations, 

Its—f  M  (Gr.  6fuy^rtis).  A*  name  once 
gireo  to  a  group  of  Exogens,  which  have  their 
«ood  vnu^ged  in  the  form  of  a  series  of  wedges 
iibteid  of  concentric  circles.  This  condition  is 
wfi  in  the  stems  of  Peppers,  Aristolochias,  &c. 

WsmeffpMc.  A  term  of  modem  geo- 
9^,  introduced  hv  Chasles  ( Giometrie  Supi- 
TX9ri\  and  applied  originally  to  two  geome- 
tncil  figures  so  related  that  to  any  point  in 
iiw  com^wnds  but  one  point  in  the  other, 
ud  rice  versi ;  whilst  to  points,  in  lineA,  in 
either  figure  correspond  collinear  points  in  the 
other.  The  following  special  applications  of 
th^  tens  are  important. 

rw  rvm  of  points^  no  matter  whether 
lIm't  are  in  the  ume  line  or  in  distinct  lines, 
aie  said  to  be  komographic  when  the  relation 
Utween  them  is  such  tliat  each  point  in  the 
one  line  detennines  and  is  determined  by  one, 
ud  oolj  one,  point  in  the  other.  (Chasles, 
O'jkptu  Bauius,  December  24,  1856.)  If  m 
tad  «,  be  corresponding  points  of  two  such 
ttntt^  and  t  and  f\  two  fixed  points  in  the 
iv^^^s  lines,  then,  in  virtue  of  the  above 
ilfiaiuoD,  the  following  relation  will  exist  be- 
iwten  the  distaacf  t  m  vadjifni : 

A . tai  J^m^  ••' B .  t «  +  C  .Jinii  +  D  ->0  (1), 

vhen  A,  B,  C,  D,  are  numerical  constants 
vhidi  viil  be  determined  as  soon  as  three  pairs 
of  eoRe^Miding  points  have  been  chosen.  If 
*«  ffppoae  i  and  the  infinitely  distant  point  in 
th«  fint  row  to  correspond,  respectively,  to  the 
P^  at  infinity  and  to  ji  in  the  second,  then 
the  above  equation  tak^  the  simpler  and  very 
omrtBiffiot  form  im  .ji  m^  ^  k,  where  Ar  is  a  con- 
vtut  atill  to  be  disponed  of.  From  this  it  may 
ns>di)j  be  shown  that  two  homogra^liic  rows  of 
puatt  or  dimnons,  as  they  are  sometimes  called, 
f'^nttpond  anharmaniealiy,  that  is  to  say  the 
uhannonic  ratio  of  any  rour  points  of  the  one 
a  «^iual  to  that  of  the  tour  corresponding  points 
^theocher;  symbolically,  (a6crf)-(tf,Virfi). 
*^hes  two  homographic  divisions  are  super- 
?^  theie  are  in  general  two  points  e  and/; 
each  of  which,  considered  as  a  point  of  either 
*^«k  eoinddea  with  its  corresponding  point ; 
'^>^w  an  called  the  common  points  of  the  two 
^'vi ;  they  will  be  real  or  imaginaiy  according 
t  r!ii-  nature  of  the  constant  ^ ;  in  all  cases, 
141 
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'  however,  they  are  equidistant  from  the  middle 
point  of  the  segment  ij\,  and  in  virtue  of  the 
anharmonic  correspondence  of  the  two  series 
we  shall  have  (a 6 «/)=»(«! *!<■/)  or  {aa^ef)^ 
(bbj^e/)ssSi^ ;  that  is  to  say,  the  anharmonic 
ratio  of  the  common  points  and  any  pair  ot 
corresponding  points  nas  a  constant  value. 
Hence,  if  a  single  pair  of  corresponding  points 
are  harmonic  conjugates  with  respect  to  the 
common  points  s  and/,  every  other  pair  will  be 
so ;  and  this  will  occur  whenever  the  divisions 
are  so  superposed  that  the  points  t  and^i  co- 
incide, or,  which  amounts  to  the  same  thing, 
whenever  a  point  m,  regarded  as  a  point  or 
either  series,  corresponds  to  the  same  point  n, 
for  then  («»«tf/)=(nm«/)  =  —  1.  [Harmonic 
Kow  OF  Fonrrs.]  In  this  case  the  corresponding 
points  of  the  superposed  homographic  (uvisions 
form  an  involution  of  the  second  order  [Into- 
LTjnoN],  of  which  e  and  /  are  the  double  points 
or  fociy  and  o,  or  the  middle  point  of  «/(with 
which  t  nudji  now  coincide),  is  said  to  be  the 
centre. 

It  is  evident  that  any  row  of  points  and  the 
row  formed  by  projecting  the  latter  on  any 
other  line  are  homographic,  and  conversely 
that  two  homographic  divisions  may  be  so 
placed  as  to  be  projections  one  of  the  other. 
On  this  account  the  term  projective,  first  pro- 
posed by  Steiner,  is  frequently  used  in  place  ot 
nomoffraphie. 

The  term  homographie,  as  applied  to  two 
pencils  whose  elements  consist  either  of  right 
lines,  planes,  curves,  or  curved  surfaces,  has  a 
precisely  similar  definition;  that  is  to  say, 
two  pencils  are  said  to  be  homographic  when 
the  relation  between  them  is  such  that  each 
element  of  one  pencil  determines  and  is  deter- 
mined b^  one,  and  only  one,  element  of  the 
other.  It  can  be  readily  shown  that  the  ele- 
ments of  homographic  pencils  correspond  an- 
harmonically.  To  do  so  in  the  case  of  curves^ 
it  is  only  necessary  to  remember  that  the  an- 
harmonic ratio  of  any  four  curves  of  the  pendl 
is  identical  with  that  of  the  pencil  of  tangents 
to  these  curves  at  any  one  of  the  ftmda- 
mental  points  through  which  they  all  pass. 
[Phnctl.] 

The  term  homograpMe  is  also  frequently  ap- 
plied to  two  geometrical  systems  whose  elements 
are  dissimilar;  thus,  a  pencil  of  rays  and  the 
row  of  intersections  of  these  rays  by  a  trans- 
versal are  said  to  form  homographic  systems. 
In  this  case,  however,  Chasles  would  simply  say 
that  the  systems  correspond  anharmoni(»lIy. 

The  numerous  researches  of  ^teiner,  Chasles, 
De  Jonqui&res,  Cremona,  and  other  cultivators 
of  modem  pure  geometry,  abundantly  prove  the 
importance  of  the  theory  of  homographic  rela- 
tions. Recent  continental  mathematical  pub- 
lications, indeed,  will  be  unintelligible  unless 
the  reader  bring  to  their  perusal  a  knowledge 
of  the  elementary  parts  of  the  theory  above 
sketched.  Amongst  the  English  works  to  be 
consulted  on  the  subject  are  Salmon's  Conies, 
Mulcah/s  Principles  of  Modem  Geometry,  and 
Townsend*s  Chapters  on  Modem  Geometry,  On 
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the  Continent  the  best  works  are  those  of 
Cbaalea,  AperguHistoriqw  and  GhnUtrie  8upS- 
rieure, &c.;  DeJonqoihreSfMilanges  deGhmkrie 
Pure  and  Essai  sur  la  Ghnhation  des  Caurbes 
Giomkriques ;  Stniner,  Systematische  Entwicke- 
lung  der  Ahkdngigkfit  geometrischer  Gestalten ; 
MobiuSy  Barycentrieche  Calcul  (in  which  the 
term  colltnear  is  used  in  place  of  hoTnogravhic) ; 
and  Cremona,  Introduzione  ad  una  Teoria 
Geoffutrica  dfUe  Curve  Piane^  Bologna  1862. 

BomoloflTtttloii  (Gr.  6fii\oyoSy  agreeing 
wiik).  In  Civil  Law,  the  act  whereby  a  com- 
petent tribunal  recognises  and  sanctions  the 
acts  of  private  individuals  or  of  an  inferior 
authority.  Thus  a  composition  with  creditors 
requires  in  France  homologation  by  the  Tri-  I 
bunal  of  Commerce. 

Homoloffoiui    (Gr.    6fi6Koyos),     A    term ' 
applied  in  Euclid  to  the  antecedent,  as  well  as  | 
to  the  consequent,  terms  in  proportionals  (book  | 
yi.  def  12).  Homologous  sides  in  similar  figures 
are  those  which  occupy  corresponding  positions 
with  respect  to  the  equal  angles. 

Bomoloff ona  Series.  Groups  of  chemical 
compounds,  the  formulse  of  whose  members 
differ  from  e^ch  other  by  two  equivalents  of 
carbon  and  two  qf  hydrogen,  or  a  multiple  of 
that  number.  The  alcohols,  ethers,  fatty  acids, 
and  organic  bases  are  examples  of  homologous 
series. 

Bomology  (Gr.  SfioXoyla,  agreeTnent),  In 
Anatomy,  that  d<>partment  of  the  science  which 
teaches  the  essential  correspondence  of  parts, 
either  in  different  animals,  or  in  different  seg- 
ments of  the  same  animal,  or  in  the  same  seg- 
ment, and  also  the  correspondence  of  the  parts  of 
an  animal  with  the  ideal  archetype  which  has 
governed  the  plan  of  its  organisation.  Thus, 
firstly,  the  wing  of  a  bird  is,  homologically, 
the  Biune  limb  as  the  arm  of  a  man  or  the 
forefoot  of  a  horse ;  and  the  oe  quadratum  of  a 
bird  is  shown  to  be  the  same  bone  as  the  os 
tympanicum  of  the  tortoise,  and  as  the  auditory 
process  of  the  temporal  bone  of  a  man.  They 
are  said  to  be  homologous  parts,  and  the  pro- 
positions are  examples  of  what  has  been  called 
special  homology.  Secondly,  the  wing  of  a  bird 
is  the  same  or  correlative  part  in  its  segment  of 
the  body,  as  the  leg  is  in  a  more  posterior 

Xent ;  iust  as  the  frontal  bone  is  the  cor- 
ve  element  in  its  segment,  with  the 
superoocipital  bone  in  its  segment.  The  wing 
of  the  right  side  is  also  the  answering  part  of 
the  wing  of  the  left  side ;  in  the  same  way  that 
the  right  neurapophysis  of  any  ^ven  segment 
answers  to  the  left  neurapophysis  in  the  same 
segment.  Propositions  of  this  kind  are  examples 
of  what  is  termed  serial  homology;  and  the 
parts  so  corresponding  are  said  to  be  homotypal ; 
thus  the  arm  is  the  homotype  of  the  leg,  the 
humerus  of  the  femur,  the  radius  of  the  tibia, 
the  ulna  of  the  fibulH,  &c.  Thirdly,  in  relation 
to  the  archetype  of  the  vertebrate  skeleton,  the 
arm  is  the  diverging  appendage  of  its  segment ; 
the  superoccipital  bone  is  Xhfi  neural  spine ;  the 
exocdpital  bone  or  condyloid  pari  tf  the  ocei^ 
pital  bone  in  Anthropotomy  is  the  neurapophy- 
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8f» ;  the  bftsioccipital  bone  or  basilar  procftts  of 
the  occipital  bone  is  the  centrum  or  body  of  its 
segment:  these  propositions  are  instances  of 
what  is  termed  aeneral  homology^  as  being  ex- 
pressive of  the  highest  generalisations  in  tliat 
philosophical  department  of  anatomical  science. 
(Owen  On  the  Archetype  and  Homologies  of 
the  Vertebrate  Skeleton,) 

BcmioiBerphoiu  (Gr.  S^mt,  and  Mop<^^, 
form).  In  Botany,  applied  when  bodies  of  the 
same  order  are  uniform,  or  shaped  alike. 

Boinoiijiii«Ui  (Gr.  ^/i^yv^t,  of  the  same 
name).  In  Anatomy,  this  t^rm  is  synonymous 
with  homotypal.  *  If  those  of  the  right  side 
arise  from  the  left  part  of  the  brain,  and  vice 
versA,  which  seems  to  be  the  opinion  of  the 
best  anatomists,  then  one  would  imagine  that 
the  homon^ous  nerves  of  the  right  and  leit 
side  must,  in  crossing  over,  lie  somewhere  con- 
tiguous to  each  other,  and  so  impart  vibrations 
to  each  other.'    (Hartley.) 

Bomonjins  (Gr.  4f<^ri«Ms).  Words  which 
agree  in  sound  but  differ  in  signification,  as  the 
noun  bear  and  the  verb  bear,    [Poltontict.] 

Bomooiutaas  and  Beaaolonsiane. 
Names  by  which  the  Orthodox  and  Ansa 
parties  were  disdngmshed  in  the  great  con- 
troversy in  the  foux&  century  upon  the  nature 
of  Christ ;  the  former  word  signifying  that  the 
nature  of  the  Father  and  Son  is  the  soTne^  the 
latter  that  they  are  nmi^.  [Ariaks.]  (Mil- 
jnan's  Hist,  of  Christianity,  ii.  443.) 

BomephOBOVfl  (G^.  iftbS^wos,  qfthe  same 
tone).  In  Music;  of  the  same  pitch,  or  unisonal. 
Two  or  more  sounds  are  said  to  be  homo- 
phonous  when  they  are  of  exactly  the  same 
pitch. 

Bomeplioiiy.  Homophonous  words  or 
syllables,  in  Language,  are  words  or  syl- 
lables baring  the  same  sound,  although  ex- 
pressed in  writing  by  various  combinations  of 
letters.  Languages  which  abound  in  homo- 
phonies  are,  1.  Some  Oriental  monosyllabic 
tongues,  namely,  the  Chinese  and  its  kindred 
dialects,  in  which  vezy  few  sounds  comprise 
the  whole  vocabiilaiy,  and  the  same  sound  is 
expressed  by  a  variety  of  ideographic  charac- 
ters; in  Chinese  there  are  only  400  such 
soimds,  multiplied  by  the  distinctions  of  tone 
and  accent  to  1,600  or  2,000;  and,  2.  Some 
European  tongues  in  which,  according  to  the 
genius  of  the  dialect,  the  syllables  of  the  original 
lan^ges  from  which  Uie  wopda  are  chiefly 
derived  have  been  contracted  in  speaking:, 
and  part  of  their  sounds  dropped,  while  the 
greater  part  of  the  letters  is  retained.  Thus 
in  English,  and  still  more  in  Ftench,  which 
is  peculiarly  a  ^alect  of  Latin  abounding  in 
contractions,  homof^onies  are  numerous;  in  the 
latter  tongue  the  number  of  syllables  differently 
spelt,  all  having  nearly  the  sound  of  our  broad 
A,  amounts  to  more  than  a  hundred ;  while  in 
Italian,  in  which  the  original  proportions  of  the 
Roman  language  are  preserved,  they  aie  scarcely 
to  be  found. 

Bomopteraiw  (Gr.  bfUwrepot,  of  the  same 
fe).  The  name  of  an  order  of  insects,  dis- 
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mrmbered  firota  the  Hemifitera  of  Linnffios, 
io>  iudiDg  those  in  which  the  wing-covers  are 
of  a  anifofm  semi-membmnonii  oonsistency. 
ktreille  diyidea  this  oider  into  the  thiee 
folloving  diTinons :  TiZb 

I.  The  Cicadariem,  having  the  tani  three- 
juioted,  and  the  antaan»  very  shorty  tarminated 
b/  a  fine  bristleL 

1  The  ApkidioMs,  havingtha  tani  two-jointed, 
and  the  antenns  longer,  without  a  terminal 
bristle;  cnrntMning  tlui  funilies  Apkidm  and 

3.  The  GaUinse$ia,  having  the  tarsi  <Ae- 
joiated,  terminated  by  a  single  daw.  The  males 
baw  two  wings,  and  aie  destitute  of  a  month ; 
tW  ftmaJes  are  wingless,  and  famished  with  a 
sucker. 

Bofflotropal  (Qt.  rphm,  I  tum).  In 
Botany,  a  term  used  in  describing  the  direction 
of  bodies,  to  denote  any  one  hating  the  same 
direetion  as  the  body  to  which  it  ^longs,  but 
Qot  being  stxatght. 

Bemotype  (Gr.  Hms).  In  Anatomy,  the 
cnrreUtire  in  one  segment  with  any  given  part 
io  aniitber  segment,  or  in  the  same  segment, 
oi  one  and  the  same  animal  Thus  the  fron- 
tui  bone  is  the  homot^rpe  of  the  superoocipital 
buoe;  the  humerus  is  the  homotype  of  the 
fipfflor;  the  parts  on  the  right  side  are  homo- 
typei  of  those  which  are  repeated  on  the  left 
»de.  It  is  the  object  of  serial  homology  to 
drt^nsine  homotypal  parts.     [Hoholoot.] 

Boaey(Ger.honig).  A  sweet  liquid  secreted 
br  many  kinds  of  flowers,  and  collected  by 
the  honey  bee :  th«  portion  not  required  for 
their  food  is  returned  into  the  combs  in  the 
ferm  of  a  yellow  syrup,  the  qualities  of  which 
differ  according  to  the  flowers  whence  it  has 
b«ftt  derived.  In  its  original  liquid  state  it 
probably  resembles  unoystallisable  sn^  of 
iraita,  &e. ;  but  when  kept  for  some  time,  a 
Isige  portion  of  it  passes  into  a  granular  form. 
Hooey  also  contains  a  little  wax,  gum,  colour* 
iog  matter,  and  mannite.    [Hivbs.  ] 

Bonsy  Bew.  A  sugary  clammy  secretion, 
fonneriy  regarded  as  being  formed  by  the 
l^res  of  plants  in  hot  weather.  It  appears 
to  be  seersted  by  Aphides^  and  is  sometimes  so 
abnodant  as  to  fall  from  the  leaves  in  drops.  It 
is  greedily  ooUerted  by  the  honey  bees^  and  its 
'<H»nenoe  several  times  during  the  same  season 
adds  greatly  to  the  amount  of  honey  collected 
by  these  inseets. 

Beaey  koenfft.  The  GUditsokia  trio- 
ou/iw  of  botanists. 

Hjtntff  Wttontrm  A  yellow  mineral  found 
in  octahedral  crystals  at  Artem  in  Thurinn^a. 
I*  U  extremely  rare.  It  consists  of  a  peculiar 
i«  id  (neQitic  acad)  combined  with  alununa  and 

BooeysiMUe.  The  common  name  of  the 
P^ta  bebi^ng  to  the  genus  Lonicera,  well- 
^Q^nrn  fragrant  climbing  shrubs,  of  which 
t*o  species  occur  wild  in  this  country.  Agri- 
oltvists  sometimes  apply  the  same  name 
tn  Hea^w  Clover,  Trijolium  pralense.  The 
UcaeymcUe  of  Australia  is  a  tree  of  the 
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proteaceous  family,  the  Bankda  serrata  of 
botanists ;  and  what  is  called  French  Honey- 
suckle is  Hedysarum  eoronarium, 

Bonir*  The  Chinese  name  for  the  foreign 
factories  situated  at  Canton.  The  hong  mer- 
chants alone  were  legally  permitted  to  trade 
with  foreigners  until  the  treaty  with  China  of 
1842.  The  restriction  is  now  abolished  by 
art  6  of  that  treaty. 

Boaonuiim  (Lat  fkom  honos,  honomr),  A 
term  used  almost  synonymously  with  fee,  and 
applied  at  present  chiefly  to  the  fees  tendered 
to  professors  in  universides,  and  to  medical  or 
other  professional  gentlemen  for  their  services. 
It  was  originally  applied  solely  to  the  salaries 
of  the  great  officers  of  state,  whose  services  it 
was  considered  were  remunerated  only,  as  it 
were,  honorU  catua ;  a  shade  of  meaning  which 
is  still  perceptible  in  the  present  use  of  the 
term. 

Bononr  (Lat.  honor).  In  Law,  this  word 
sigmfies  the  more  noble  sort  of  seigniories,  on 
which  other  lordships  or  manors  depend  by 
the  performance  of  customary  services. 

The  term  honour,  in  its  common  sense,  ia 
fUBceptible  of  various  significations;  all  of 
whic^  however,  may  easuy  be  traced  to  its 
original  meaning,  esteem  or  regard  built  on 
opinion.  Among  the  Bomans  honour  was 
deified ;  and  in  modem  times  the  term  is  used 
to  indicate  certain  rules  by  which  society  in 
general,  and  especially  that  portion  of  it  called 
fashionable,  has  tacitly  consented  to  regulate 
its  proceedings,  any  deviation  from  it  being 
attended  by  expulsion  from  its  pale.  To  this 
dass  ma^  be  rt^erred,  with  slight  modifications 
of  meaning,  the  phrases  debt  of  honour,  law  of 
honour,  court  of  honour,  affair  of  honour,  &c., 
which  are  all  self-explanatory.  The  term  was 
formerly  the  style  of  a  man  of  rank  generally  ; 
but  it  is  now  distinctively  conferred  on  the 
Vioe-Chancellors  and  the  Master  of  the  Rolls. 

Soaonr*  Kegtoa  ot.    [Lboion,  &c] 

MoiwMnaem*  The  compliments  paid  by  troops 
to  royalty,  officers  of  rank,  &c.;  and  at  military 
funerals  to  all  grades  of  the  army.  A  scale  of 
honours  is  laid  down  in  the  queen's  regulations. 

BoBOiuttble*  A  title  prefixed  to  the 
Christian  names  of  the  younger  sons  of  earls, 
and  to  those  of  all  the  chfldren,  both  sons  and 
daughters,  of  viscounts  and  barons.  It  is  also 
conferred  on  persons  filling  certain  offices  of 
trust  and  dignity,  such  as  the  maids  of  honour 
of  the  queen  and  queen  dowager ;  and  collec- 
tively on  certain  public  bodies  or  institutions^ 
as  the  House  of  Commons,  the  Congress  of  the 
United  States,  &c.  &c.  The  title  of  right 
honourable  is  given  to  all  peere  and  peeresses 
of  the  United  Kingdom  ;  to  the  eldest  sons  and 
all  the  daughten  of  peers  above  the  rank  of 
viscount ;  to  all  privy  councillora ;  and  to  some 
civic  fiinctionanes,  as  the  lord  mayors  of 
London  and  Dublin,  the  lord  provosts  oi  Edin- 
burgh and  Glasgow,  &c. 

BooA  BfonlOlng.  The  moulding  which  is 
introduced  In  Medisval  Architecture,  to  throw 
off  th.'  rain  firom  the  tracery,  or  to  protect  it 
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from  dust,  is  called  the  hood  monlding.  It  is 
geneniUv  made  of  the  depth  of  the  arch  in 
whioh  the  tracery  is  introdaced;  but  if  the 
Litter  be  continued  below  the  leyel  of  the 
H])ringing,  the  hood  mould  is  also  prolonged. 
The  cnaracter  of  the  mouldings  differs  slightly 
in  Norman  and  Pointed  architecture;  being  in 
tlip  former  merely  a  fillet  accompanied  by  a 
splay,  often  ornamented  with  a  billet  and 
sipag;  and  in  the  latter  an  ogee  moulding 
with  a  hollow  on  the  side  of  the  traceiy.  In 
the  English  and  the  perpendicular  stvles, 
the  hood  mouldings  are  oft«n  tenninated  by 
brackets,  shields,  or  heads. 

Booded  Snake.  The  Cobra  di  Oapello, 
or  Naja  tripudians  of  Cuvier,  a  poisonous 
snake  frequently  used  by  the  Indian  jugglers, 
after  the  poison-fangs  have  been  remoTeoT 

BookAli.  An  Asiatic  pipe,  in  which  the 
smoke  of  the  tobacco  is  made  to  pass  through 
water  in  order  to  cool  it 

BooplniT  Couffb.  A  contagious  spasmodic 
congh,  of  which  the  medical  name  is  jKrtussis^ 
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four,  the  hills  being  in  rows  flre  or  six  feet 
apart)  and  at  about  the  same  distance  in  the 
row.  A  fbll  crop  is  not  produced  till  tlie 
fourth  or  fifth  year  after  planting.  Eveiyyear 
the  ground  is  dug  in  winter,  and  kept  dear  of 
weeds  daring  summer;  and  the  hilU  have 
poles,  generaUy  three  or  four  to  a  hill,  for  the 
plants  to  twine  on :  the  purchase  of  these  poles, 
the  fixing  them  in  the  soil  eroiy  spring,  the 
taking  them  down  and  stacking  them  ereiy 
autumn,  and  their  renewal  every  five,  six, 
eight,  or  ten  years,  according  to  Uie  kind  of 
wood  used,  constitute  a  oonaiderable  part  of  the 
expense  of  hop  culture. 

The  hops  when  mature  are  picked  by  hand, 
and  as  they  are  picked  they  are  carried  to  a 
drying  kiln  [Hop  Oaot],  dried,  and  packed 
into  bags  or  pockets ;  and  this  ia  also  an  ex- 
pensive process. 

The  hop  plant  is  particularly  liable  to  bo 
injured  by  insects,  by  cold  and  continued  rains. 
and  by  thunder  storms;  in  oonseqnence  of 
which  it  is  estimated  that  a  fuU  crop  is  nut 


from  the  Latin  tussis,  a  cough.  This  disease  obtained  oftener  than  about  once  in  five  yean, 
lasts  from  three  weeks  to  six  months,  according '  Hence  it  is  easy  to  conceive  tbit  the  pnce  of 
to  the  robustness  of  the  patient,  the  time  ott  hops  must  vary  greatly  in  different  years,  and 

that  the  grower  who  has  a  command  of  capital 
may  profit  largely  by  keeping  them  back  from 
market  when  the  prices  are  low,  and  sell- 
ing them  when  they  are  high.  In  order  to 
keep  hops  for  two  or  three  years,  they  require 
to  be  powerfully  compressed,  and  put  into  much 
closer  canvas  Dags  than  when  tney  are  to  l>e 
sent  immediately  to  market ;  they  also  require 
to  be  kept  in  dry  aiiy  lofts,  neither  too  warm 
uor  too  cold.  The  culture  of  hops  was  intro- 
duced into  England  firom  Flanders  in  the  reign 
of  Henry  VIII.  The  most  eztensiTe  planta- 
tions are  in  Kent,  Surrey,  Sussex,  and  Hei^ 
fordshire;  but  they  are  cultiyated  to  a  con- 
siderable extent  in  other  counties.  The  hop 
growers  are  now  no  longer  placed  under  the 
surveilUnce  of  the  excise,  the  duty  having  been 
abolished. 

Bop  Oast.  A  particular  sort  of  kiln 
used  for  drying  hops.  The  floor  of  the  kiln 
is  generally  of  wire  cloth,  and  the  heat  is 
generated  in  a  stove  with  flues  below.  The 
hops  after  being  put  on  the  kiln  are  frequently 
turned,  and  in  general  they  are  rendered  suf- 
ficiently dry  in  the  course  of  a  few  hours ;  when 
dried  they  are  taken  to  a  loft  and  left  to  ruol 
for  a  day  or  two,  and  then  put  into  bags,  having 
been  previously  subjected  to  the  slight  action  of 
the  fdmes  of  burning  sulphur  (sulphurous  acid), 
by  which  they  are  to  a  certain  extent  bleacheii 
Bop  VoleStf  Poles  or  stakes  .annually  in- 
serted at  the  roots  of  hop  plants  folr  their 
stems  to  twine  round.  When  a  hop  plantation 
is  first  made,  as  the  plants  are  weu,  the  poles 
are  not  required  to  be  more  than  fire  or  «ix 


year,  or  the  mildness  of  the  season.  It  generally 
attacks  children,  and  commences  witn  simple 
catarrh,  which  after  ten  days  or  a  fortnight 
assumes  the  character  of  hooping  cough.  The 
peculiar  sound  produced  by  the  patient,  to 
which  the  disease  owes  its  name,  is  caused  by 
a  long  and  violent  inspiration  following  the 
numerous  expiratory  efforts  made  during  the 
cough.  The  paroxysms  are  generally  very 
violent,  and  terminate  in  the  excretion  of  a 
glairy  mucous  discharge  from  the  bronchial 
tubes,  and  vomiting  occurs  also  in  most  cases. 
The  disease  is  not  accompanied  with  any  febrile 
disturbance  when  uncomplicated,  audita  patho- 
logy is  still  unexplained,  belonging  as  it  probably 
does  to  the  mysterious  class  of  blood  diseases. 
The  treatment  consists  in  the  exhibition  of  mild 
sedatives,  sudorifics,  and  aperients.  Rhubarb 
and  ipecacuan  are  highly  extolled,  and  also 
prussic  aci(L  Counter-irritation  to  the  spine  is 
practised  with  occasional  advantage.  Under 
all  methods  of  treatment,  however,  a  great 
point  is  gained  by  keeping  the  patient  in  a 
moderate  temperature  (from  64°  to  66®  Fahr.), 
and  exhibiting  light  and  nutritious  food. 

Boopoe.  In  Ornithology,  the  vernacular 
name  of  the  UpujM  Epops, 

Bop  (Ger.  hopfen,  Fr.  houblon).  The 
HumQus  Luptdua  of  Linnseus,  the  female 
fiowers  of  wnich  are  U3ed  for  imparting  a 
bitter  flavour  to  malt  liquors  for  the  purpose  of 
preserving  them  from  fermentation.  The  hop 
plant  is  a  perennial  indigenous  to  Britain  and 
different  parts  of  Europe;  but  to  produce 
abundance  of  hops  it  requires  to  be  very  care- 


fully cultivated  in  good  soil,  and  even  then  is   feet  in  length ;  but  in  the  third  or  fourth  year 


one  of  the  most  precarious  of  crops. 


they  require  to  be  ten  or  twelve 'feet  in  len^h. 


The   fields  in  which  hops  are  grown   are   Any  kind  of  young  trees  or  saplings  may  be 
commonly  called  hop  gardens :  a  loamy  soil  on   used  as  hop  poles ;  but  the  most  durable  ara 
a  dry  subsoil  is  chosen,  and  the  plants  are  |  those  of  the  oak,  the  ash,  the  sweet  chej»tuut,  | 
placed  in  hills,  stools,  or  groups  of  three  or  and  the  larch.     Much  of  t-he  durability  of  the 
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hop  pole  no  doubt  depencLs  ou  the  soil  in  whieli 
it  18  grown ;  but^  all  drcumstanoes  being  alike, 
{«l«  of  UxA.  wood,  which  are  much  employed 
ia  tlie  neighbomrhood  of  Farnham,  haye  been 
fooad  to  last  longer  than  any  other. 

Xapetle.  A  mineral  named  after  Br.  Hope, 
hteProt  of  ChemiatiT  at  Edinburgh ;  it  is  said 
to  be  a  hjdioas  phosphate  of  zinc  and  cadminm. 
Tiiapllt—  (Or.  iwXrraif  from  ZvXa,  arms). 
The  bcsTy-anned  infantry  of  Ghredan  antiquity. 
Iccordisg  to  the  Athenian  regulations  (similar 
probably  to  thooe  of  other  states),  the  higher 
oaneB  of  citizens  only,  as  estimated  by  the 
oiMi^  were  liable  to  this  expensiye  form  of 
military  serrice ;  in  process  of  time,  however, 
it  HCBf  that  the  Thetes  or  inferior  dasses  also 
fared  as  Hoplites.  The  Hoplitea  wiere  armed 
in  early  times  with  the  spear,  heuyy  defensive 
inDoar,  sad  larse  shield ;  the  latter  were  ex- 
Hianged  after  the  time  of  Iphicrates  for  the 
light  cviraflB  and  target 

Mnrm  (Lat;  Or.  *apeu).  ^  In  Mythology, 
dirinitifls  regarded  in  two  points  of  view — as 
the  goddesses  of  the  seasons,  and  of  the  hours 
of  the  day.  Their  duty  was  to  hold  the  gates 
of  hesren,  which  they  opened  to  send  forth  the 
diariot  of  the  sun  in  the  morning,  and  receiye 
it  again  in  the  evening.  No  classical  poet  has 
described  them  with  greater  beauty  than  Shel- 
Ipt,  ID  his  I^ometheus  Unbound,  These  god- 
d^nes  are  often  depicted  as  forming  the  train 
</  Aphrodite  or  Venus,  (Homer,  Htpnn,  ad 
Vfn,  145;  Hes.  Erg.  ver,  75,  and  Hymn, 
td  AftU.  194 ;  Gray's  Ode  on  the  Spring,) 

lliMMj  Ctrelc*.  On  globes,  circles  mark- 
in?  the  hours,  drawn  through  tJie  poles  at  a 
distanee  of  16^  from  each  other.  They  are  the 
■aoK  as  meridians. 

lliMMj  IBotfton.  The  apparent  motion 
of  a  oele^ial  body  in  an  hour.  The  apparent 
hntaiy  BMAion  of  the  heavenly  bodies  in  their 
dismal  revolution  is  16^;  for  as  the  whole 
eirele  is  completed  in  24  hours,  the  twenty- 
fiwith  part  of  it,  or  16^,  must  be  passed  over 
JB  one  hour. 

Wwrta.  A  name  giren  to  the  migratory 
hands  of  nomadic  nations  who,  like  the  Tartars, 
saite  plunder  and  rapine  with  a  pastoral  life. 

WtKlsiln  (Lat.  hordeum,  barley).  A  modi- 
fieatioa  of  starch,  which  constitutes  about  fifty- 
ivp  per  cent,  of  bariey-meaL 

Sor^eotem  (Lat.  dim.  of  hordeum).  A 
ffsall  tumour  on  the  eyelid,  somewhat  resem- 
^iag  a  hsriey-coni ;  it  is  a  little  boil  projecting 
bom  the  edige  of  the  eyelid,  and  is  commonly 
oiled  a  4^. 

WariBiim  (Lat).  The  genus  of  the  Barleys 
tai  Bariej-gjasaes^  distinguished  by  having  its 
^ikelecs  ia  threes,  arranged  on  opposite  sides 
^  the  T$M^  so  as  to  form  a  distichous  spike. 

Ilesiiluiwnfl  (deriTation  uncertain).  The 
Mvrwiiwn  vulgare,  an  indigenous  plant  with  a 
^  jUff  and  somewhat  aromatic  flavour,  and  con- 
lidatd  as  an  expectorant,  and  as  giving  relief  in 
trima;  henee  the  celebrity  of  horehound  tea  and 
€^9^ied  koreAtnaid  among  the  common  people. 
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Soriaon  (Gr.  6  SpiCw  kOkKos,  the  boundary 
circle).  Li  Astronomy  and  Geography,  the 
plane  of  a  grsat  circle  of  the  sphere,  dividing 
the  visible  from  the  invisible  hemisphere.  The 
horizon  is  either  'sensible  or  rationaf.  The  sen* 
sible  horizon  is  a  plane  which  is  a  tangent  to 
the  earth's  surface  at  the  place  of  the  spectator, 
extended  on  all  sides  till  it  is  bounded  by  the 
sky ;  the  rational  horizon  is  a  plane  parallel  to 
the  former,  but  nassing  through  the  centre  of 
the  earth.  Both  the  sensible  and  rational 
horizon  are  relatiye  terms,  and  change  with 
every  change  of  the  spectator's  position  on  the 
surface  of  the  earth ;  m  all  cases  they  are  per» 
pendicular  to  the  direction  of  gravity. 

Borlaoii*  ArtUleiaL  The  plane  of  the 
horizon  is  a  tangent  to  the  curvature  of  the 
earth  at  any  place,  and  is  assumed  yery  nearly 
by  the  surfkce  of  a  quiescent  liquid,  which  thus 
becomes  an  artificial  horizon  irom  which  the 
altitude,  of  a  heavenly  body  for  instance,  may 
be  measured.  From  the  law  of  the  reflection 
of  light,  it  follows  that  the  angle  subtended  at 
the  eye  of  an  observer  by  a  star  and  its  image 
as  seen  reflected  from  such  a  liquid  sur&ee  is 
twice  that  of  the  altitude  of  the  star  aboye  the 
horizon.  On  account  of  its  high  reflecting 
power,  mercury  is  the  liquid  generally  used  for 
an  artiflcial  horizon. 

BorlaoBtal  Parallax.    [Paballix.] 

BorlsoBtal  Kange.    [Gunnsbt.] 

Bom.  Homy  matter  in  general  (such  as 
cow-horn,  tortoise-shell,  quill,  claws,  nails, 
whalebone,  &c.)  is  intermediate  in  composition 
between  albumen  and  gelatine;  it  does  not 
furnish  gelatine  when  boiled  in  water,  but  by 
the  proper  application  of  heat  it  may  to  some 
extent  be  softened,  so  as  to  admit  of  moulding 
by  pressure  into  yarious  forms.  Horn  gra- 
dually dissolves  in  the  caustic  alkalies,  and  on 
neutralising  the  solution  with  an  acid,  a  pre- 
cipitate is  obtained  resembling  that  from  similar 
solutions  of  the  albuminoid  compounds.  The 
average  ultimate  composition  of  horn  may  be 
represented  as  50  per  cent,  of  carbon,  7  of  hy- 
drogen, 23  of  oxygen,  17  of  nitrogen,  and  3  of 
sulphur.  The  earthy  and  saline  matters  of 
the  more  perfect  varieties  of  horn  do  not  exceed 
2  or  3  per  cent.    [Cobnua.] 

Bom*  Vrenoli.  A  brass  musical  wind  in- 
stmment  of  a  complex  spiral  form,  incroasing 
in  diameter  to  its  end  or  mouth,  which  the 
French  call  its  pavilion.  The  inflexion  of  it 
is  much  regulated  by  the  insertion  of  the  hand 
in  the  pavilion.  Of  late  years  the  scale  and 
intonation  of  the  horn  have  been  very  much 
improved  by  the  addition  of  yalves,  as  in  the 
CoBMBT-l-Fx8TONS  [whlch  S6e]. 

Bom  Silver.  A  name  given  by  mine- 
ralogists and  also  b^  the  older  chemists  to 
chloride  of  silver,  which  when  fused  puts  on  a 
homy  appearance.  For  the  same  reason  chlo- 
ride of  mercury  or  calomel  is  occasionally  called 
horn  quicksilver^  and  chloride  of  lead  horn  lead. 

Born-work.      In    Fortification,  a    work 
composed  of  two  half-bastions  and  a  curtain, 
with  two  long  sides  called  wings. 
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The  Carpinus  Betulus  of  bo- 
tanists ;  a  useful  tree  of  the  Corylaoeous  order. 
The  wood  is  white,  hard,  and  heaTj  (whence 
the  name),  but  apt  to  be  shaky,  and  therefore 
not  well  adapted  for  constructive  purposes, 
though  it  forms  excellent  fueL  It  is  also  a 
very  useful  hedge  plant,  being  patient  of  the 
knife,  and  holding  on  its  dead  leaves  during  the 
early  part  of  winter. 

Bomblllfl.    [BucEBOs.] 

Bomblende.  A  mineral  of  a  dark-green 
or  black  colour,  abounding  in  oxide  of  iron, 
and  entering  into  the  composition  of  several  of 
the  trap  rocks.    It  is  the  ampMbole  of  Haiiy. 

Bornblende  Book.  A  rock  of  which 
hornblende  is  the  principal  ingredient.  Hom- 
blendic  granites  are  called  syenite^  and  consist 
of  quarts  and  felspar,  with  hornblende  instead 
of  mica.  Homblendic  porphyry  is  quartz  and 
hornblende. 

Bomblondo  Boblst.  A  slalr  variety 
of  hornblende,  generally  including  fdspar  and 
grains  of  quartz ;  it  is  of  a  dark-green  or  black 
colour.  Where  clay  slate  is  in  contact  with  gra- 
nite,  it  sometimes  passes  into  hornblende  slate. 

Bomor*s  Motliod.  A  method  of  solving, 
numerically,  algebraic  equations  of  all  degrees. 
It  constitutes  unquestionably  the  most  impor- 
tant step  made  in  this  branch  of  mathematics 
since  the  time  of  Vieta.  It  was  first  published 
in  the  Phil.  Trans,  for  1819 ;  its  inventor,  Mr. 
W.  G.  Horner,  was  at  that  time  a  teacher  of 
'mathematics  at  Bath;  he  died  in  1837.  We 
propose  here  to  give  a  short  sketch  of  the  nature 
of  the  method,  referring  readers  who  may 
desire  to  become  expert  calculators  by  this 
method  to  the  Ladies  Diary  for  1838,  to  the 
article  *  Involution  and  Eyolution '  in  the  Penny 
Ct/do.j  or  to  Young's  or  Todhunt^*B  Theory 
of  Algebraic  EqtuUions.  for  further  details. 

The  chief  merit  ana  peculiarity  of  Homer's 
method  may  be  said  to  consist  in  a  convenient 
and  uniform  process  for  finding  the  values  of 
the  successive  derived  functions  of  a  given 
rational  and  integral  function  F(«),  correspond- 
ing to  any  given  value  a  of  x.  This  process  will 
be  sufficiently  explained  by  the  following  dia^ 
gram,  which  has  reference  to  the  quintic 

F(«)= Aj:*  +  Rf*  +  0«  +  Djr«  +  Ear  +  F, 
and  in  which  every  new  symbol  immediately 
below  a  horizontal  line  represents  the  sum  of 
the  two  quantities,  in  the  same  vertical  column, 
immediately  above  that  line ;  thus, 

L«=Ka  +  H,  iF"(a)-Oa  +  M.  &c  .  .  . 
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Now,  F(ar+a)=iAr»+i|F«'(a)*«+Jp'(oy 

+J,P'(a)««+F(a>r+F(a), 

so  that  by  the  above  process  we  are  enabled  to 
form  readily  the  equation  F(dr'i-a)=sO,  whose 
roots  are  each  less  by  a  than  the  zoota  of 
F(jr)  =  0. 

To  illustrate  the  application  of  Homer's 
method,  let  us  suppose  that  by  Stcbm's  Theo- 
BBM,  or  in  some  other  way,  we  have  ascertained 
that  F(dr)»0  has  a  root  between  30  and  40 
[Thbobt  of  Equations];  then  the  eqaation 
F(j:+30J  =  0,  which  we  proceed  at  once  to 
form,  will  hare  a  root  between  0  and  10. 
Newton's  method  of  approximation  [Equation], 
the  last  process  having  supplied  the  necessaiy 
data,  will  now  lead  us  without  much  trouble  to 
the  determination  of  two  consecutive  numbers, 
say  2  and  3,  between  which  a  root  of  the  Iftst 
equation  must  lie;  so  that  by  repeating  the 
last  process  we  shall  be  able  to  form  the  equa- 
tion F(*+32)  =  0,  whose  roots  are  lees  by  2 
than  those  of  the  last ;  in  other  words,  less  hy 
32  than  those  of  the  first,  and  which  further 
has  a  root  between  0  and  1.  Newton's  method 
will  now  lead  to  a  new  approximation,  and  the 
operation  may  be  repeated.  Proceeding  in 
this  manner,  it  is  clear  that  from  F(x)-Owe 
may  deduce  an  equation  F(«  -h  a)  »  0  having  a 
root  as  near  to  0  as  we  please.  This  done,  the 
corresponding  approximate  root  of  the  original 
equation  will,  of  course,  be  jr=fl*  It  is  scarcely 
necessary  to  mention  that  Homer^s  method  is 
immediately  applicable  to  the  extraction  of  the 
ordinary  roots  of  numbers.  To  find  the  fifth 
root  of  10,  for  example,  it  ia  merely  necessary 
to  solve  the  equation  dr^— 10»0;  in  other 
words,  to  make  in  the  above  scheme 

A=l,  B«C«D=E»OandF--10. 

Bomot.    [Vbsfidjs.] 

Bomlnv,  Iiotters  of:  In  Scottish  Lav, 
a  species  of  diligence  (i.e.  process)  against  a 
debtor.  They  are  writs  in  the  king^s  name, 
proceeding  on  the  warrant  of  a  decree  of  the 
court  of  session,  or  of  the  magistrates  of 
boroughs,  and  of  various  other  inferior  authori- 
ties ;  but  in  these  cases  a  warrant  of  the  court 
of  session  must  also  be  obtained.  They  direct 
t<he  debt  to  be  paid  within  a  limited  number  of 
days  (according  to  the  nature  of  the  debt).  In 
default  of  such  payment  the  debtor  incurs  the 
charge  of  rebellion,  and  is  thereupon  liable  to 
caption  or  arrest. 

Bompipo.  The  name  of  a  well-known 
dance,  for  the  skilful  performance  of  which  the 
British  sailors  have  long  been  celebrated.  The 
origin  of  the  name  is  uncertain ;  but  it  is  be- 
lieved to  be  derived  from  a  kind  of  musical 
instrument  called  pib-com  (Ang. .  hompipe\ 
oonsistiug  of  a  wooden  tube  with  holes  and  a 
reed,  and  a  horn  at  each  end,  which  was  for- 
merl^^  used  in  Wales.  (Banington'a  Archaologia, 
voL  lii.  177.) 

Bomstone.  A  variety  of  flint  of  a  semi- 
transparency  somewhat  resembling  that  of 
horn.  One  of  the  varieties  of  porphyry  goes 
imder  the  name  of  hoinilone  porphyry. 
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(Or.  fipa,  hour,  and  ypdipv,  I 
write).  The  art  of  drawing  honr-linefl^  or  of 
eoDBlnetiiig  dials. 

■oNlogtBm  nom  (Lat).  A  time-table 
of  tamtn,  formed  by  noting  the  honra  when 
tbe^  tmp9t6rely  open  and  close. 

Hmulutj  (6r.  <pa,  and  XjSyos^  discourse). 
This  woid  signiflfiii  Uterallj  an  explanation  of  the 
Dftbods  of  measuring  and  marking  the  hours  of 
the  dar.  Ancientiy  the  term  horoiogium  was 
applied  to  any  sort  of  oontrivance  for  measnr- 
iag  the  hoars,  as  the  Clepstdba  and  Sun-dial 
[viodi  see] ;  bot  as  these  instruments  hare 
been  nieeeeded  by  clocks  and  watches,  horology 
is  DOW  wnally  nnderBtood  to  signify  a  descrip- 
tioD  of  the  principles  on  which  machines  for 
tb«  mcasarement  of  time,  moved  by  weights  or 
iprittgs,  are  eonstmcted.  I 

Machines  for  measaring  time  are  designated 
bf  the  general  appellation  of  docks  and  watches ; 
bat  they  are  also  distingpdshed  by  peculiar 
BasMi  arising  from  certain  modifications  in 
their  constmction,  or&om  certain  particular  pur- 
paces  which  they  are  intended  to  serve.  By  the 
Verm  dock  is  understood  an  instrument  which 
not  ooly  shows,  bot  also  strikes,  the  hours.  A 
tme-fieee  is  one  which  shows  the  hours  without 
ftiikug  them;  a  quarter-dock  is  one  which 
tfrikes  the  quaiten  as  well  as  the  hours ;  an 
utrcmomieat  dock  is  one  which  shows  sidereal 
time ;  a  watch  is  a  portable  or  pocket  time-piece ; 
a  repeater  is  one  having  a  contrivance  by  means 
of  vfaidi  it  can  be  ma^  at  any  time  to  repeat 
the  houB ;  a  chronometer  is  a  watch  of  the  best 
kiad,  or  one  tit  to  be  employed  for  astronomical 
psrpo8c&  A  marine  chronometer  is  a  large  kind 
of  watch,  specially  constructed  and  hung  for 
sea  voyages. 

In  a  general  view,  horological  machines  may 
be  Rgwded  as  consisting  of  three  essential 
parti:  1.  A  moving  power,  which  produces  a 
nCatoiy  motion  al^t  an  axle ;  2.  A  train  of 
vheel-woik,  by  means  of  which  a  velocity  is 
obtained  having  any  required  ratio  to  that  of 
the  prunaiy  axle;  3.  A  re^;ulator,  by  which 
the  rapidity  of  the  revolution  is  determined, 
aod  uniformity  of  motion  produced.  The 
Boving  power  is  either  a  heavy  weight  which 
deaeends  by  the  foroe  of  gravity,  or  a  spring 
vhieh  is  eofled  up  within  a  barrel  and  unwinds 
itself  by  the  force  at  its  elasticity :  the  first 
is  jnefeired  on  account  of  the  perfect  regu- 
knty  of  its  action  when  the  instrument  is 
to  rcnaiD  fixed  in  a  place;  the  second  is 
TWffasBiy  for  poeket  tune-pieces  and  those 
vtsdi  cannot  be  kept  in  a  fixed  position,  as  on 
■hipboaid.  The  train  of  wheel-work  is  chiefly 
raaaikaUe  on  account  of  the  delicacy  and 
aecincy  of  its  construction.  The  regulator 
ii  eitho  a  pendulum,  of  which,  by  the  theory 
ti  faSHag  bodies^  the  oscillations  are  isoclixonal 
or  petfonaed  in  equal  times ;  or  a  heavy  balance, 
the  reciptocal  Tibrations  of  which  are  also  iso- 
doooaL    [BaxJkirci ;  Pbndiilttic.] 

Of  the  various  mechanical  contrivances  in- 

tndaeed  into  horolDgical  machines  for  aocom- 

piiriiiag  purtirpW  pmpoies*  it  would  be  useless 
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to  attempt  a  description  in  this  place,  as  our 
limits  will  not  permit  them  to  be  given  with 
that  minuteness  of  detail  which  is  in&pensnt  le 
in  order  to  convey  a  clear  idea  of  their  action. 
The  most  important  is  the  escapement  (or 
scapement),  or  that  part  of  the  mechanism  by 
which  the  original  rotatory  motion  is  converted 
into  a  reciprocating  motion,  and  gives  impetus 
to  the  pendulum  or  balance.  Some  other  parts 
are  also  of  primary  importance ;  as  the  main- 
taining  potoer,  a  contrivance  by  means  of  which 
the  motion  is  maintained,  or  the  machine  kept 
going,  while  the  weight  or  spring  is  being 
wound  up;  the  fusees  by  which  in  watches  and 
spring-docks  the  force  acting  on  the  wheel- 
work  is  rendered  equal /in  all  states  of  the 
tension  of  the  spring.     [Fusee.] 

The  general  arrangement  of  the  wheel-work 
of  a  dock  or  watch  may  be  understood  from- 
the  following  description.    Fig.  1  represents 

Pig.l. 


the  movement  of  a  common  vertical  watch,  the 
frame  plates  being  omitted,  and  the  dial  being 
supposed  to  be  turned  downwards.  A  is  the 
barrel  containing  the  spring  which  produces 
the  motion.  B  is  the/««^€,  connected  with  the 
barrel  by  the  chiun  b,  C  is  ^e  fusee-wheel, 
called  also  the^rs^  or  great  wheel,  which  turns 
with  the  fusee,  and  works  into  the  pinion  D, 
called  the  centre-wheel  pinion:  this  pinion, 
with  the  centre  wheel  or  second  whed  E,  turns 
once  in  aji  hour.  The  centre  wheel  £  works 
into  the  third-whed  jnnion  F ;  and  on  the  same 
arbor  is  G,  the  third  wheel,  which  drives  the 
fourth  or  centrate-wheel  pinion  H,  and  along 
with  it  the  centrate  whed  I.  The  teeth  of  this  • 
wheel  are  placed  at  right  angles  to  its  plane, 
and  act  in  the  pinion  K,  called  the  balance-wheel 
pinion;  L  being  the  balance-whed,  or  scape- 
whed,  or  crown-wheel,  attached  to  the  same 
arbor.  The  balance-wheel  acts  on  the  two 
pallets  m  and  n  attached  to  the  verge  or  arbor 
of  the  balance  M ;  and  these  being  placed  at  a 
distance  fh>m  each  other  equal  to  the  diameter 
of  the  balance-wheel,  and  in  different  planes, 
receive  alternately  ftom  the  scape-wheel  an 
impetus  in  opposite  directions  which  keeps  up 
the  vibratory  motion  of  the  balance. 

This  last  part  of  the  mechanism,  which  it 
requires  some  attention  to  understand,  is  re- 
presented more  distinctly  in  fig.  2,  where  A  is 
the  scape-wheel,  and  B  and  C  pfg.  3, 

the  two  pallets.     The  pallets,  "i^*  «. 

it  is  to  be  observed,  are  not  — "  "T^'iT^ 
placed  on  the  verge  in  the 
same  plane,  but  their  planes 
form  an  angle  equal  to  the  ex- 
cursion of  the  balance;  so  that, 
supposing  one  of  them  to  be  about  40**  or  50^ 
from  the  mean  point  towards  the  right,  the 
L  2 
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other  IB  just  as  many  degreee  horn  the  same 
point  towards  the  left  The  teeth  of  the  scape- 
wheel  are  bent  forward  in  the  direction  of  the 
motion,  like  the  t,eeth  of  a  saw,  and  their 
number  is  odd.  Suppose,  now,  a  tooth  of  the 
scape-wheel  to  have  caught  the  pallet  B ;  it  will 
continue  to  bear  on  that  pallet,  and  to  accelerate 
the  balance,  until,  by  the  revolution  of  the 
▼erge,  the  extreme  edge  of  the  pallet  comes 
into  the  plane  of  the  extremities  of  the  teeth, 
when  the  pallet  escapes.  But  as  the  balance 
continues  for  a  short  time  longer  to  move  in 
the  same  direction,  the  pallet  C  now  comes  in 
between  two  teeth  at  the  point  diametrically 
opposite  to  the  front  of  the  tooth  which  B  has 
just  quitted ;  and  as  the  vibration  of  the  balance 
now  commences  in  the  opposite  direction,  this 
pallet  is  in  its  turn  pressed  upon  and  accelerated 
by  the  wheel. 

The  Crown-toheel  Escapement,  now  deacnhed, 
is  the  oldest  and  the  original  form,  and  is  still 
used  in  common  watches,  where  it  answers- 
sufficiently  well;  but  when  applied  to  clocks 
reguiatod  by  pendulums,  it  is  exceedingly  de- 
fective ;  for,  as  it  requires  the  vibration  to  be 
made  in  an  arc  of  considerable  extent,  the  pen- 
dulum must  of  necessity  be  short  and  light,  and 
hence  it  becomes  a  very  imperfect  regulator. 
In  order  to  obviate  these  defects,  Clement,  a 
London  watchmaker,  in  1680,  invented  the 
crtUch  or  anchor  escapement,  which  was  greatly 
improved  upon  by  Ghraham  about  the  year  1700. 
Graham's  escapement  is  represented  in  fig.  3. 
Fig.  S,  O  is  the  centre  of  the  scape-wheeL 
B  A  C,  the  crutch  or  anchor,  con- 
sists of  a  heavy  piece  of  metal 
attached  to  the  rod  of  the  pen- 
dulum with  which  it  moves.  A 
is  its  centre  of  motion;  and  in 
tlie  original  construction  of  Graham,  the  dis- 
tance of  A  firom  0  was  equal  to  the  diameter 
of  the  Bcape-wheeL  The  extremities  of  the 
crutch  form  the  pallets,  the  acting  faces  of 
which  are  inclined  planes  ;  while  the  parts  on 
which  the  teeth  successively  fall  are  cylindrical 
surfaces,  the  radii  of  which  are  equal  to  O  A. 
The  tooth,  being  received  on  this  surface,  slides 
along  it  without  tending  to  accelerate  or  retard 
the  pendulum,  until  the  pendulum  arrives  near 
the  middle  of  its  vibration,  when  the  inclined 
plane  comes  to  the  extremity  of  the  tooth,  and 
th«  tooth  then  begins  to  act  upon  the  plane, 
and  to  turn  the  pallets,  and  consequently 
accelerate  the  pendulum.  By  this  arrangement 
the  motion  of  the  wheel  continues  only  during 
the  short  time  the  tooth  is  sliding  along  the 
plane  of  the  pallet^  while  during  the  rest  of 
the  \ibnition  the  tooth  rests  on  the  cylindrical 
surface,  and  the  wheel  stands  still,  or  is  dead ; 
whence  this  escapement  is  called  the  dead  beat, 
or  the  escapement  of  repose.  In  Hooke's  form, 
where  the  cylindri<»l  surfaces  are  wanting,  the 
impulse  given  to  one  pallet  carries  the  opposite 
with  some  force  aeainst  the  approaching  tooth, 
and  drives  the  wheel  backward,  or  prcduces  a 
recoil ;  and  this  force  being  applied  at  the  ex- 
tremities of  the  vibrations,  tends  greatly  to 
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disturb  their  isochronism.  By  Gniham'B  me- 
thod there  is  no  recoil:  the  impetus  is  given 
while  the  pendulum  is  near  the  middle  of  the 
vibration,  and  the  velocity  the  greatest ;  and 
during  the  rest  of  the  vibration  &e  pendulum 
is  nearly  altogether  free  of  the  action  of  the 
wheels. 

Numerous  other  modifications  of  the  crutch 
escapement  hare  been  proposed,  and  some  of 
them  carried  successfully  into  effect ;  but  for 
their  description  wo  must  refer  to  the  works  in 
which  the  subject  is  technically  treated.  There 
are  two,  however,  which,  by  reason  of  the 
greater  ingenuity  displayed  in  their  contrivance, 
and  their  almost  universal  application  to  the 
best  kinds  of  pocket  watches,  require  particu- 
lar notice.  These  are  the  duplex  and  the  de- 
tached escapement,  the  latter  being  that  which 
is  used  in  modem  chronometers. 

Duplex  Escapement, — This  is  represented  in 
fig.  4.  A  A  is  part  of  the  scape-wheel,  which 
is  furnished  with  two  sets  of 
teeth,  whence  probably  the 
is  derived.     MNB  are 


Tig.  4. 


the  teeth  of  repose,  lying  in 
the  plane  of  the  wheel;  mnr 
are  the  teeth  of  impulse,  and 
stand  perpendicular  to  the  plane  of  the  wheeL 
BC  is  the  impulse  pallet,  fixed  upon  the  arbor 
of  the  balance  just  above  the  plane  of  the 
wheel,  BO  that  its  extremity  C  may  be  caught 
by  the  teeth  mnr,  and  receive  the  impidse 
from  them  as  they  successively  pass.  A  smaU 
ruby  roller  is  also  placed  upon  the  arbor,  behind 
the  pallet,  having  a  notch  in  one  side  of  it  for 
receiving  the  teeth  MKR.  When  the  tooth 
m  has  passed  the  claw  of  the  pallet,  the  tooth 
M  falls  upon  the  ruby  roller,  where  it  rests 
until  by  the  returning  vibration  of  the  balanco 
the  notch  is  brought  to  the  point  of  the  tooth. 
The  tooth  then  falls  into  the  notch,  and  thus 
passes  the  roller;  and  the  next  impulse  tooth 
n  comes  up  to  the  pallet,  on  the  point  of  which 
it  acts  with  great  advantage  in  consequence  of 
the  long  lever.  As  the  successive  impulses  are 
all  given  in  the  same  direction,  the  balance 
necessarily  makes  two  vibrations  for  each  im- 
pulse given  by  the  upright  tooth.  The  chief 
advantage  of  Uiis  construction  consists  in  there 
being  only  one  pallet,  and  in  the  action  being 
independent  of  great  accuracy  in  the  execution 
of  the  teeth  of  the  scape-wheel,  which  is  in- 
dispensable in  the  case  of  the  escapements 
already  described,  and  also  for  the  lever  es- 
capement, which  in  fact  is  only  a  modification 
of  the  crutch. 

Detached  Escapement. — ^The  annexed  dia- 
gram, fi^.  5,  represents  EamshaVs  constmc- 
tion.   A  18  the  main  pallet  -g^  ^ 

projecting  from  the  verge 
or  arbor  of  the  balance, 
concentric  with  which  is 
another  small  pallet,  called 
the  lifting  pallet,  which, 
when  the  balanco  is  vibrating  from  A  towaxda 
B,  lifts  a  very  slender  spring  B,  and  with  it 
tlio  detent  spring  C,  so  as  to  set  at  liberty  op 
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valock  the  tooth  D,  the  point  of  which  rests 
on  a  raby  pin  porojectingfrom  the  detent  spring 
C,  and  forming  the  detent.  The  point  £  of 
tbe  priDciptl  pallet  haying  passed  the  tooth  F, 
the  vhed  mores  forward  by  the  action  of  the 
miiupring,  until  the  next  tooth  G-  falls  npon 
th«  raby  pin  and  is  locked.  The  screw  H 
lerrcn  to  adjust  the  position  of  the  detent  and 
the  stmigth  of  the  locking.  In  the  return  of 
the  balanee^  the  pallet  A  passes  easily  by  the 
dt'tent  spring  by  forcing  ba^  the  slender  spring 
B.  As  m  the  case  of  the  duplex,  the  baianee 
here  makes  two  yibiations  for  each  impulse. 

Maintmmng  Power, — In  order  that  a  dock 
or  vatefa,  when  perfectly  n^^ulated,  may  con- 
tisneto  indicate  tme  mean  time,  it  is  necessary 
that  it  should  hare  some  contrivance  for  continu- 
iag  the  action  while  it  is  wound  up.  Various 
D^hods  of  accomplishing  this  have  been  de- 
Tiaed.  One  of  the  simplest  consists  in  the 
iatexposition  of  a  spring  between  the  fusee  and 
the  whed  impelled  by  it,  a  little  inferior  in 
force  to  the  mainspring  (or  weight),  so  as  to 
Villain  always  bent  until  the  pressure  of  the 
Baiispringis  removed  by  the  action  of  winding, 
vhea  it  begins  to  act  upon  a  fixed  point  on  one 
ride  and  the  wheel  of  the  fusee  on  the  other,  so 
as  to  piopel  the  work  for  a  short  time  with  a 
force  newly  equal  to  that  of  the  mainspring. 

Some  of  the  other  parts  of  the  mechanism, 
as  the  wheels  for  moving  the  minute  and  second 
hands,  the  striking  part  of  a  clock,  and  the 
repeating  part  of  a  watch,  though  they  form  a 
eMisiderable  part  of  the  bulk  of  the  machine,  I 
reqniie  no  great  refinement  of  invention  or 
dexterity  of  construction,  and  will  be  better 
ODderBCiood  fiom  the  inspection  of  a  common 
dock  and  repeating  watcn  than  from  any  de- 
scription which  coidd  be  given. 

llie  history  of  the  invention  of  clocks  is 
Tny  imperfectly  known.  By  some  it  has  been 
ascribed  to  P^ioficns,  archdeacon  of  Verona,  in 
the  ninth  century,,  and  by  others  to  Boetbius 
in  the  early  part  of  the  sixth.  The  Saracens 
are  sspposed  to  have  had  clocks  which  were 
Bored  by  weights  as  early  as  the  eleventh  cen- 
tmy ;  anid  as  the  term  is  applied  bv  Dante  to 
a  Biaehine  which  steuck  the  hours,  docks  must 
have  been  known  in  Italy  about  the  end  of  the 
thirteenth  or  beginning  of  the  fourteenth  cen- 
tvy.  It  is  said  that  the  first'  clock  made  in 
England  was  furnished  out  of  the  proceeds  of 
a  line  impoeed  upon  the  chief  j'ustice  of  the 
King's  Boich  in  1288,  and  that  it  remained  in 
its  original  situation,  in  Old  Palace  Yard,  as 
lat^  as  the  reign  of  Elizabeth.  In  the  reign  of 
Rijhard  IL  a  large  astronomical  dock  wtis 
■ade  by  Richard  of  Wallingford,  abbot  of  St. 
AILan*8,  which  was  regulated  by  a  fiy.  But 
tliemost  andent  clock  of  which  we  possess  any 
certain  account  was  erected  in  a  tower  of  the 
pakce  of  Charles  V.,  kine  of  France,  about 
thf  year  1364,  by  Henry  de  Wick,  or  de  Vick, 
a  German  artist  A  clodc  was  erected  at 
^.laburg  about  1370,  at  Courtray  about  the 
■aaie  period,  and  at  Spire  in  1395.     In  the 

blowing  century  public  clocks  appear  to  have 
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existed  in  all  the  principal  towns  of  Europe,  and 
private  ones  to  have  come  into  very  general  use. 
The  earliest  docks  were  doubtless  very  rude 
and  imperfect  instruments,  and  their  present 
state  of  excellence  must  have  been  attained  by 
slow  and  successive  improvements.  Wheel 
work,  set  in  motion  by  springs  and  weights, 
was  known  in  the  time  of  Archimedes ;  and  in 
order  to  have  a  timepiece  it  was  only  necessary 
to  apply  some  contrivance  to  regulate  the 
motion.  For  this  purpose  recourse  was  first 
had  to  a  fly-whed ;  but  it  would  soon  be  found 
that  the  fly,  the  action  of  which  depends  on 
the  resistance  of  the  air,  would  form  a  very 
imperfect  regulator.  The  dock  of  Henry  de 
Wyck,  above  mentioned,  was  regulated  by  an 
alternating  balance,  which  was  formed  by  sus- 
pending two  heavy  weights  from  a  horizontal 
bar  fixed  at  right  angles  to  an  upright  arbor, 
and  the  movement  was  accderated  or  retarded 
by  diminishing  or  increasing  the  distance  of 
the  weights  from  the  arbor.  It  had  no  regu- 
lating sprinff,  and  the  action  may  consequently 
be  supposed  to  have  been  verjr  irregular; 
nevertheless,  docks  regulated  in  this  way  were 
used  for  astronomical  purposes  by  Walther, 
Tycho  Brahe,  Moestlin,  the  landgrave  of  Hesse, 
and  others.  The  capital  improvement  of  the 
pendulum  dates  from  about  the  middle  of  the 
seventeenth  century ;  but  it  is  very  uncertain 
by  whom  the  application  was  first  made  or  pro- 
posed. Galileo  was  the  first  who  remarked, 
or  at  least  the  first  who  formally  announced, 
in  his  work  on  mechanics  and  motion,  which 
was  published  in  1639,  the  isochronal  property 
of  osdllating  bodies  suspended  by  strings  of 
the  same  length;  and  it  hsjs  been  pretended 
that  he  actuaUy  applied  a  jpendulum  to  a  dock 
for  the  purpose  of  observing  eclipses  and  de- 
termining longitudes.  There  is,  however,  no 
absolute  proof  of  this  fact  Sanctorius,  in 
his  ComrMntary  on  Amcenna^  describes  an 
instrument  to  which  he  had  applied  a  pendu- 
lum in  1612.  Richard  Harris  is  said  to 
have  constructed,  in  1641,  a  pendulum  dock 
in  London  for  the  church  of  St.  Paul,  Covent 
G^arden.  Vincenzo  Galilei,  a  son  of  Gralileo, 
is  stated,  on  the  authority  of  the  Academy 
del  CimentOj  to  have  applied  the  pendulum 
in  1649.  It  was  applied  by  Huygens  in  1656 ; 
and  by  Hooke,  for  whom  the  invention  has 
been  claimed,  about  1670.  But  to  whom- 
soever the  merit  may  belong  of  having  first 
made  the  application,  Huygens  is  unquestion- 
ably the  first  who  accurately  explained  the 
theory  of  the  pendulum ;  and  hence,  perhaps, 
the  invention  of  the  pendulum  clock  has  been 
usuallv  ascribed  to  him.  Huygens  demonstrated 
that  the  vibrations  in  circid£r  arcs  are  not  in- 
dependent of  the  length  of  the  arc,  and  that 
in  order  to  obtain  perfect  isochronism,  the  ball 
of  the  pendulum  must  move  in  the  arc  of  a 
cycloid ;  and,  ingeniouslv  applying  a  property 
of  the  cycloid,  of  which  he  was  the  discoverer, 
namely  that  its  involute  is  a  curve  similar  to 
itself,  he  procured  the  requisite  motion  by 
causing  the  pendulum  to  vibrate  between  cy- 
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cloidal  eheelcs  about  whicli  the  upper  and 
flexible  part  of  the  suspending  rod  wrapped 
itself  in  its  motion.  Bat  it  was  found  that  no 
practical  advantage  could  be  obtained  from 
this  beautiful  contriirance ;  and,  in  fact^  it  was 
soon  rendered  unnecessaiy  by  the  invention  of 
the  anchor  escapement,  which  gives  the  means 
of  rendering  the  arcs  of  vibration  very  small, 
in  which  case  the  error  depending  on  the  len^ 
of  the  arc  becomes  insensible.  The  application 
of  the  spiral  spring  to  the  balance  is  the  un- 
doubted invention  of  Hooke. 

Another  invention,  which  marks  an  epoch  in 
the  history  of  horobgy,  is  that  of  a  method  of 
counteracting  the  effect  of  changes  of  tempera- 
ture on  the  pendulum  rod  and  balance.  The 
mercurial  compensation  pendulum  was  invented 
by  Graham  about  the  year  1715.  Graham 
likewise  suggested  the  method  of  effecting  the 
compensation,  by  means  of  the  unequal  expan- 
sions of  different  metals,  an  idea  which  was 
subsequently  realised  by  Harrison  in  the  con- 
struction of  the  gridiron  pendulum,  which  is 
now  very  generally  used.  The  compensating 
apparatus  in  the  watch  balance  depends  upon 
the  same  principle,  but  the  mechanical  arrange- 
ment is  necessarily  very  different.   [Baiaxcb.] 

For  full  information  on  this  subject,  the 
reader  is  referred  to  the  following  works: 
Denison,  Budimentary  7\reatise  on  Clocks; 
Berthoud,  Essai  $ur  Pfforlogerie;  Id.  ffistoire 
de  la  Misuure  du  Tema ;  Cumming^s  MeTnents 
of  Clock  and  Wateh  Work;  'Det^Koi'B  Artificial 
Clockmaker;  'RtLmsoiCB  Principles  of  his  Time- 
keeper; £amshaw*s  Explanations  of  Dime-, 
keepers;  Reid's  Treatise  on  O>ock  and  Wateh 
Making ;  the  art '  Horolo^ '  in  the  English 
Cyclopmdia ;  Beckman's  Hist,  of  Inventions^  &c 

Horopter.  The  surfiice  of  single  vision 
corresponding  to  any  given  binocular  parallax 
is  thus  named. 

Horoscope  (Gr.  d>po0'ic<$iror,  from  6pa,  an  hour, 
and  aHoitfv,  I  observe),  A  representation  of  the 
aspect  -of  the  heavens  and  positions  of  the 
celestial  bodies  at  a  particular  moment^  drawn 
according  to  the  rules  of  the  imaginary  science 
of  astrology.  Thus  the  aspect  of  the  heavens 
at  the  moment  of  the  birth  of  an  individual  is 
his  horoscope,  and  supposed  to  indicate  his 
future  destinies.     [Astbologt.] 

Borae.    [Eaxms.] 

Horse.  In  Nautical  affairs,  a  foot-rope  to  sup- 
lX)rt  the  feet  of  the  seamen  while  leaning  over 
a  yard  or  boom  to  furl  the  sail.  Also,  a  rod  or 
rope  along  which  the  edge  or  the  comer  of  a 
sail  traverses  by  means  of  hanks. 

Borae  Artillery.    [Abtillbbt.] 

Borae  Tly,    [Hifpobosc^.] 

Borae-cbestnut.  Maculus  Htppoeasta- 
num.  The  seeds  of  this  tree  contain  a  consi- 
derable quantity  of  starch,  accompanied  by  a 
peculiar  bitter  principle,  tannin,  and  mucilage. 
Attempts  have  been  made  to  separate  the 
starch  for  domestic  purposes,  but  hitherto 
without  much  success.  According  to  Flandin 
{Comptes  Rendus lavii.  391),  when  the  peeled 
and  bruised  chestnuts  are  well  kneaded  in  a 
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Very  dilute  solution  of  carbonate  of  soda, 
the  starch  separates,  and  after  having  been 
well  washed  becomes  nearly  tasteless.  A  bit- 
ter substance  caDed  arayroscin  has  been  ex- 
tracted from  the  horse-chestnut  by  Bochleder. 

[-^CUUNE.] 

Berae-power.  The  unit  adopted  in  esti- 
mating the  power  of  steam  engines.  It  is  of 
the  dynamic  value  of  33,000  lb.  raised  one  foot 
high  per  minute.  In  buying  engines  a  certain 
area  of  piston  was  supposed  to  represent  a 
horse-power,  and  in  Wattf s  early  engines  the 
dynamic  and  commercial  units  were  nearly 
equivalent.  This  is,  however,  no  longer  the 
case,  and  in  some  modern  engines  the  dynam- 
ical or  indicated  horse-power  is  as  much  as  nine 
times  greater  than  the  nominal  or  commereial 
power.     [Stham  Eugxhb.] 

Borsenidlsli.  The  root  of  the  Cochlearia 
Armorada,  which  when  scraped  is  often  eaten 
as  a  condiment  and  an  ingredient  in  sauces. 
It  has  a  place  in  the  Materia  Mediea  as  a  sti- 
mulant, and  a  compound  spirit  and  compound 
infusion  are  directed  in  the  Pharmaoopeaa: 
the  latter  very  soon  becomes  putrid,  and  neither 
are  usefiiL  The  root  of  aoonite  has  occasion- 
ally been  accidentally  substituted  for  that  of 
the  horseradish,  and  has  proved  fieitaL 

Borttonlture  (Lat.  hortus,  a  garden,  and 
oolo,  /  cultivate).  The  culture  of  the  kitchen 
garden  and  orchard.  In  the  kitchen  garden 
are  cultivated  all  kinds  of  root,  herb,  flower, 
and  fruit,  used  in  cookery;  and  in  the 
orchard  the  more  hardy  fruits  used  in  cookery, 
and  in  the  dessert.  The.  finer  fruits  are  grown 
asainst  espaliers,  walls,  hot  walls,  or  under 
glass.  The  chief  difference  between  horticul- 
ture and  agriculture  is,  that  in  the  former 
the  culture  is  performed  by  manual  labour  in  a 
comparatively  limited  space  called  a  garden; 
while  in  the  latter  it  is  performed  jointly  by 
human  and  animal  labour  in  fields,  or  in 
an  extensive  tract  of  ground  called  a  £um. 
[GABDBKnra ;  Aobicultubb;  FAsmira.] 

Bortaa  Sieeiu  Hjit.  a  dry  garden).    A 
planti 


nts  preserved  in  books 
In  £^yptiaa  My- 


collection  of  dried  pJ 
or  papers. 

Soma  or  Bor-apollo. 
thology.    [HABi'ociLA'nBS.] 

Boaaana  (Heb.).  An  exclamation,  signi- 
fying literally  save  now.  This  Hebrew  word 
occurs  onl^  once  in  the  Old  Testament,  viz. 
Psalm  cxviii.  25.  This  psalm  is  the  last  of 
those  which  compose  the  great  SaUel,  It  waa 
commonly  adopted  in  the  Christian  church. 

Bospital  (Fr.  hdpital,  from  Lat  hospitinni, 
a  place  for  lodging  strangers).  A  building 
for  the  reception  of  persons  incapable  of  taking 
care  of  themselves,  or  of  procuring  medical  as- 
sistance. Many  of  the  charitable  institutions 
of  Great  Britain  are  called  hospitals,  as  Christ's 
Hospital,  London,  Heriot's  Hospital,  Edinburgh. 
The  English  medical  hospitals  are  incorporated 
bodies  possessed  of  great  wealth,  which  is  ex- 
pended in  the  support  of  medical  schodk 

Bospital  Ctenffrene.  A  species  of  ul- 
cerating gangrene,  peculiarly  characterised  by 
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jtB  infeetioiis  nature,  and  its  tendency  to 
ittaek  voands  or  ulcers  in  crowded  and  ill- 
Tratiktcd  ho^itals. 

■Mpitall0r  (Fr. ;  Lat.  hospitium).  In  its 
origisil  acceptation,  this  name  was  applied 
to  certain  retigiona  bodies,  who  held  it  their 
dotj  to  provide  lodging  and  entertainment  for 
piwns  engaged  in  pO^images.  One  of  the 
most  celebrated  institntions  of  this  kind  was 
tiut  at  Jerusalem,  which  gare  its  name  and 
ongin  to  the  Knights  Hospitallers — instituted 
abrat  the  end  of  Uie  elerenth  or  the  beginning 
d  the  twelfth  century.  They  soon  afterwards 
sKtled  in  England,  and  gradually  attained  a 
degree  of  wealth  and  importance  unequalled 
in  the  history  of  similar  bodies.  They  fol- 
Lved  the  role  of  St.  Austin,  and  wore  a  black 
habit  with  a  white  cross  upon  it.  At  their 
oHgiaal  institntion  they  were  styled  Knights 
of  St  John  of  Jerusalem;  afterwards  Knishts 
id  Bhodes,  and  again  Knights  of  Malta; 
these  two  idands  having  been  suocessiyely 
coafened  on  them  by  different  yionarchs. 
[St.  Jomr  of  Jbrusalbm,  Kkiorts  of.] 

Wtufitium  (Lat.).  This  word  signifies  in 
peaeral  a  place  or  inn  for  the  reception  of 
Ursoffn,  in  which  sense  it  is  used  by  old 
vriten;  but  it  is  in  modem  times  almost 
vholly  restricted  to  the  celebrated  inns  on 
St  Bernard  and  St  Gotthard,  in  Switzerland, 
to  vhieh  trarellers  to  and  firom  Italy  resort 

Waapodar  (S]aT<Miic).  The  lieutenants  ap- 
poi&ted  by  the  Porte  to  gorem  the  two  Christian 
;rIiMipa]ities  of  Moldavia  and  Wallachia  are  so 
called  in  the  Levant  By  the  treaty  of  Adria- 
Djple  between  Prussia  and  Turkey  (1829X 
tb(w  oAeers  were  to  hold  their  appointments 
f  >r  life,  and  pay  a  fixed  annual  tributa  Under 
the  treaty  of  Paris,  1866,  and  by  the  subsequent 
arraogMnent  of  1861,  acceded  to  by  the  Porte, 
tbepriodpalities  hare  been  formed  into  one  pro- 
Tioee,  named  Boumania,  under  a  single  prince. 
■sat  {from  the  Latin  hostia,  a  inctim).  In 
Tb^bgieal  language,  the  bread  and  wine  under 
th(>  appearance  of  which  the  Boman  Catholics 
i  iHceiTe  the  body  and  blood  of  Christ  to  be 
r-rv^ent  upon  the  altar.  The  elevation  of  the 
il'ist  is  a  ceremony  prevalent  in  all  Catholic 
<^^iiDtri^  in  which  the  conwcrated  elements 
art*  raised  aloft  and  carried  in  procession 
tiirmigh  a  church,  or  even  through  the  streets 
of  •  city.  On  these  occasions  the  people  fiill 
fn  their  knees  and  worship  the  Host.  The 
<  n jin  of  the  custom  is  dated  from  the  twelfth 
'^btury,  when,  it  is  said,  it  was  thought  neces- 
nrj  to  make  this  public  and  conspicuous  de- 
rlantion  of  the  Eucharist  on  the  occasion  of 
thp  promulgation  of  the  opinions  of  Beron- 
nnas  against  transnbstantiation. 

Waatiige  (perhaps  from  Lat  obses,  obsidis, 
through  the  Low  Latin  form  obstagius).  A 
person  left  as  surety  for  the  performance  of  the 
artieles  of  a  treaty.  The  practice  of  taking 
hoftaftes  is  now  almost  unknown  in  the  mutual 
HatioQS  of  civilised  communities ;  but  was  for- 
Bedy  so  common  as  to  have  given  rise  to  many 
qoestioiis  in  the  kw  of  nationa  Hostages  were 
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dinded  into  principal  and  aocessozy ;  the  latter 
being  where  it  is  expressly  stipulated  by  treaty 
that  the  hostage  shall  be  answerable  for  the  event 
One  of  the  points  debated  among  civilians  on 
this  subject  was,  whether  such  a  hostace  could 
lawfully  stake  his  life,  and  whether  in  the  event 
of  his  doing  so  it  was  lawful  to  take  it  The 
afifirmative  was  argued  from  the  most  ancient 
example  of  hostageship  on  record,  Reuben's 
words  to  Jacob,  '  Slay  my  two  sons  if  I  bring 
not  Bexgamin  back.'  According  to  Philip  de 
Comines,  the  Liegois  having  given  hostages  to 
Charles  duke  of  Burgundv,  with  express  power 
to  put  them  to  death  in  the  event  of  an  infrac- 
tion of  the  treaty,  and  that  event  having  taken 
place,  it  was  much  debated  in  the  council 
whether  the  power  should  not  be  carried  into 
execution;  but  after  much  discussion  their 
lires  were  spared.  It  has  also  been  questioned 
whether  a  hostiige  can  be  delivered  up  against 
his  will:  Qrotius  decides  in  the  affirmative. 
The  extent  of  the  rights  of  oon<^uerors  over 
hostages,  the  events  which  may  dissolve  their 
obligation,  the  effect  of  their  escape  upon  the 
convention  between  the  principals,  and  other 
points  of  the  subject,  are  treated  at  length  by 
writers  on  national  law. 

Hot  Blast.  The  stream  of  heated  air  forced 
through  a  furnace  is  known  by  the  name  of  the 
hot  bkst,  when  the  temperature  of  the  air  is 
made  about  300,  400,  or  even  600  Fahr.  The 
effect  of  this,  in  the  iron  furnace,  is  the  pro- 
duction of  a  greater  quantity  of  metal  from  the 
ore ;  but  the  texture  of  the  metal  is  impaired. 

Bot  Shot.  Common  shot  heated  in  a  fur- 
nace, and  fired  against  shipping  and  combustible 
material.  When  shot  are  heated,  it  is  neces- 
sary to  reduce  the  charge  of  powder. 

Bot  UTelL  The  reservoir  for  the  water 
pumped  out  of  the  condenser  of  a  steam  engine 
by  the  air-pump. 

Botelapat.  In  Law,  a  blending  or  mixing 
together  of  lands  given  in  marriage  with  lands 
in  fee  falling  by  descent.  As  if  A  had  two 
daughters,  and  gives  a  third  part  of  his  lands 
in  marriage  with  one  of  them  to  her  husband, 
and  dies  seised  of  the  other  two  thirds :  in  order 
to  acquire  any  further  share  of  these  lands,  the 
married  daughter  must  bring  the  lands  first 
given  into  hotchpot ;  that  is,  she  must  renoxmce 
the  gift,  and  allow  the  land  to  be  confounded 
with  the  rest^  in  order  that  she  may  inherit 
her  whole  share ;  otherwise  her  sister  will  have 
the  remaining  two  thirds  of  the  lands.  There 
is  also  a  rule  of  hotchpot  with  respect  to  the 
distribution  of  personal  property  within  the 
Stat  22  &  23  Ch.  II.  c  10 ;  as,  where  a  certain 
sum  is  to  be  raised  and  paid  to  a  daughter  for 
her  portion  by  a  marriage  settlement,  if  the 
daugnter  would  have  any  further  share  of  her 
father's  personal  estate  she  must  bring  this 
money  into  hotchpot,  and  allow  it  to  form  part 
of  the  distributaUe  residue. 

Hotel  (Fr. ;  Old  Eng.  hostel,  from  Lat.  hospi- 
tium). This  word  signifies,  in  a  general  sense, 
a  large  inn  for  the  reception  of  strangers ;  but  in 
France  it  is  applied  especially  to  the  residences 
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of  the  king,  nobility,  or  other  penons  of  rank : 
or  it  is  used  Bynonjmoufily  with  hospital,  as 
the  Hotel  Dicu,  Hotel  des  Invalides,  &c 

Bottionse.  A  general  term  for  the  glass 
structures  used  in  Gardening,  and  including 
stoves,  greenhouses,  orangeries^  and  conserva- 
tories. Pits  and  frames  are  garden  structures 
with  glass  roofs,  with  the  sides  and  ends  of 
masonry  or  wood ;  but  they  are  generally  so 
low  as  not  to  admit  of  being  entered,  and 
this  seems  to  prevent  them  from  being  included 
under  the  term  hothouse,  [Stovb;  Gbbbn- 
HousB ;  Prrs  and  Fbahes.] 

Botpresslny.  In  Printing,  a  mode  of 
giving  a  glossy  appearance  to  books.  The 
printed  sheets  are  placed  between  glazed  or 
milled  boards  to  a  thickness  together  of  about 
five  inches,  and  laid  on  two  cold  iron  plates  at 
the  bottom  of  a  hydraulic  or  screw  press,  then 
a  cold  plate,  a  hot  plate,  another  cold  plate,  a 
further  supply  of  sheets  between  glazed  boards, 
and  so  on  till  the  press  is  full.  The  press  is 
then  pumped  up,  or  screwed  down  with  a 
powerful  lever,  and  left  for  a  short  time. 

Hottentots.  The  inhabitants  of  the 
southern  extremity  of  Africa.  They  exhibit 
many  and  manifest  points  of  dissimilarity  with 
the  pure  negroes,  with  the  Cafires,  and  with 
the  other  indigenous  African  races.  They  are 
iisually  of  small  size,  of  a  dusky  olive  com- 
plexion ;  high  cheek-bones,  and  crisp  woolly 
hair.  Some  of  them,  as  the  Griquas,  are  much 
mixed  with  European  blood  from  the  Dutch 
Boera.  The  Hottentots  are  on  the  whole 
docile,  and  some  have  been  disciplined  as 
soldiers  for  the  purpose  of  defence  against  the 
other  aboriginal  tribes. 

Botwall.  In  Ckrdening,  waUs  for  the 
growth  of  fruit-trees,  which  are  built  with  flues 
or  other  contrivances  for  being  heated  in  severe 
weather,  so  as  to  facilitate  the  ripening  of  the 
wood  or  the  maturation  of  the  fruit.  The  most 
common  form  of  hotwalls  is  that  in  which  flues 
or  tunnels  are  conducted  through  them,  into 
which  the  smoke  and  heated  air  from  fires  are 
made  to  ascend  from  a  furnace  at  the  Iwttom 
of  the  wall  to  a  chimney  on  the  top ;  but  in 
some  cases  hotwalls  are  formed  by  constructing 
the  entire  wall  hollow,  tying  the  two  sides 
together  by  cross-stones  or  bricks,  and  intro- 
ducing heat  by  means  of  pipes  of  metal  con- 
taining steam  or  hot  water  alqng  the  bottom  of 
the  Tdcuity,  the  heat  of  which  rises  to  the  top 
of  the  wall,  and  heats  every  part  in  its  progress. 
In  all  climates  north  of  the  meridian  of  London, 
hotwalls  are  of  great  use  for  ripening  fniits  and 
young  shoots,  and  preserving  tender  plants. 
[Wall.] 

Bound  (G«r.  hund,  Gr.  k6w).  It  is  not 
easy  to  determine  from  what  original  stock 
English  hounds  have  sprung.  [Canis.]  The 
several  varieties  in  this  country  have  during 
the  last  century  been  diminishing  in  number,  and 
are  now  reduced  practically  to  three — the  fox- 
hound, the  harrier,  and  the  beagle.  The  stag- 
hound,  now  nearly  extinct,  is  a  mongrel  blood- 
hound ;  the  Utter  to  produce  this  variety  being 
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crossed  seemingly  with  some  lighter  animal, 
as  a  greyhound  or  a  lurcher.  The  foxhound 
is  also  sprung  frt)m  a  graft  on  the  old  English 
bloodhound,  apparently  within  the  last  150 
years.  The  harrier,  now  being  different  from 
the  harriers  of  half  a  centuiy  back,  may  be  con- 
sidered as  a  miniature  foxhound.  The  beagle, 
an  animal  with  great  beauty  of  fSorm,  is  now 
nearly  extinct ;  as  a  hunting  dog,  it  is  com- 
paratively useless,  being  noisy,  and  apt  to 
dwell  on  the  scent>  while  the  game  is  escaping. 
The  greyhound  is  no  longer  classified  among 
dogs  used  in  chase,  since  he  has  been  deprived 
of  the  necessary  fiBM^ulty  of  smell.  (Stonehenge, 
The  Greyhound  in  1864.)  The  terrier,  pro- 
bably so  called  from  his  eagerness  to  get  under 
ground,  no  longer  accompanies  foxhounds,  as 
foxes  are  not  so  often  digged  for  as  formerly. 
{EncyclopiBdia  Britannica^  s-v.  'Hound.*) 

Bounds.  In  Maritime  language,  the  pro- 
jecting parts  of  the  sides  of  the  mast^  near  its 
head,  which,  like  shoulders^  support  the  rigging. 
Bonr  j[Lat.  hora,  Gr.  ftpa).  In  its  general 
acceptation,  denotes  the  twenty-fourth  part  of 
a  mean  solar  day,  or  of  the  time  in  which  the 
earth  makes  a  complete  revolution  in  respect  of 
the  sun.  The  division  of  the  artificial  day,  or 
time  from  sunrise  to  sunset^  into  twelve  equal 
parts,  belongs  to  the  remotest  ages  of  antiquity 
(Goguet^  Origine  des  Loix^  ^c.) ;  the  division 
of  Uie  vdght  into  the  same  number  of  parts 
was  introduced  at  Bome  in  the  time  of  the 
Punic  wars.  The  Italians  make  the  day  com- 
mence at  sunset,  and  reckon  on  to  twenty-four 
hours,  or  to  the  succeeding  sunset.  Aatrono- 
mers  reckon  twenty-four  hours  from  mid- 
day to  midday;  but  in  the  civil  reckoning  only 
twelve  hours  are  counted,  namely  from  midnight 
to  midday,  and  from  midday  to  midnight 
The  hours  which  result  from  the  division  of  the 
artificial  day  into  twelve  parts  are  called  tempo- 
rary hours,  from  being  of  unequal  lengths  at 
the  different  seasons  of  the  year. 

Bonr  Anfflo  of  a  Beavenly  Body. 
The  angle  at  the  pole  between  the  celestial 
meridian  and  the  circle  of  declination  passing 
through  the  place  of  the  body. 
Bonr  Olrolos.  [Hobabt  Cibolbs.] 
Bonn.  In  Mythology.  [Hora.] 
Bonm,  Canonical.  The  seven  hoars  of 
prayer,  observed,  it  is  said,  bv  the  Catholic 
church  since  the  fifth  century ;  chiefly  in  monas- 
teries. The  number  seems  before  that  time 
to  have  varied,  although  some  peculiar  seasons 
of  the  day  and  night  were  always  set  apart  for 
this  observance.  They  became  finally  fixed  at 
seven  by  the  rule  of  St.  Benedict;  a  number, 
perhaps,  recommended  by  a  literal  acceptation  of 
the  words  of  David  (Psidmcxix.),  *  Seven  times 
a  day  will  I  praise  Thee,'  These  hours  are 
termed,  in  the  language  of  the  Latin  church, 
matins,  prime,  tcrce,  nones,  vespers,  compline  or 
completorium,  which  last  takes  place  at  mid- 
night. At  the  time  of  the  Reformation  the 
canonical  hours  were  reduced  in  tlie  Lutheran 
church  to  two,  morning  and  evening ;  the  *  re- 
formed '  church  never  observed  them.    (Bing- 
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ha^^JnLEod.  6 ;  Ersch  and  Qrahei^sBiuyol. 

M&mt'^flmMmm  A  species  of  chionometer  or 
drpflTtbi,  meuuriDg  intezrals  of  time  by  the 
nauuDg  of  water  or  sand  from  one  glass  into 
aooiher. 

■oulfl*  The  name  given  by  Europeans  to 
tbe  imaginaij  bein^  whose  company  in  the 
Mohunmedan  paradise  is  to  form  the  principal 
SeEcity  of  the  oelievers.  The  name  is  deriyed 
from  hftr  al  oy^,  signifying  black-eyed.  They 
an  zvpresented  in  ^e  Koran  as  most  beantifm 
nzgina,  not  created  of  day,  like  mortal  women, 
bet  of  pore  mnsk;  and  endowed  with  im- 
mortal yoath,  and  immunity  from  all  diseas<>. 
[Kom,  chq>.  It.  IvL  Sale's  translation;  and 
tbf  PreL  Discourse,  s.  4.) 

Xevse  (Ger.  haus).  A  human  habita- 
tion abore  the  ground.  Amongst  eastern  and 
»<7a:]ieni  nations,  houses  are  usually  found  to 
be  fiat  at  the  top,  with  the  ascent  to  the  upper 
^orey  by  steps  on  the  outside.  As  we  proceed 
tovuds  the  north,  a  decliTity  of  the  roof  be- 
eonei  neoeasaiy  to  throw  off  the  rain  and  snow, 
viiieh  are  of  greater  continuance  than  in  lower 
hntadca.  Among  the  ancient  Greeks  and 
fiooaos,  the  houses  usually  enclosed  a  quadran- 
fvLir  area  or  court  open  to  the  sky*  This 
part  of  the  house  was  by  the  Bomans  called  the 
txapbnvK,  or  the  cavadium,  and  was  provided 
viib  duanela  to  carry  off  the  water  into  the 
fewea.  (Smithes  Dictionary  of  Greek  and 
B*mam^  Jxti^vUirs,  8.T.  '  Domns.')  The  word 
inue  18  used  in  various  ways;  as  in  the 
phnm  a  reHgious  hotue,  by  which  either  the 
baddin^  pf  a  monastery  or  the  community  of 
pexaoos  inhabiting  them  may  be  designated. 
la  the  middle  agee,  when  a  fiunily  retired  to  the 
lodgp  eoonected  with  the  mansion,  or  to  their 
eoaatry  seat,  it  was  called  keeping  their  secret 
hfmte.  {Ifortkumberland  Household  Book,  See 
Alao  DtmetUe  JtrckUeetwn  in  England',  Oxford, 

[PABI.IAMB27T.] 

A  prison  for  the 

Dt  of  idle  and  disorderly  persons, 
Ti^raiita,  txvspaasers,  &c ;  regulated  by  4  Geo. 
IV.  e.  64  and  other  statutes.  [Bxudewxll; 
PhsoxJ 

WsMt  or  &«rdfl«    [Pakuambnt.] 

W— elirtd  9t%9mA»m  The  household 
tr^Mp^  conaiating  of  the  two  regiments  of 
Ue  goazda,  the  lojal  horse  guards,  and  the 
t'3re«  Rg;Em«iit8  of  foot  guards,  are  so  called. 
Thne  troops  perform  the  special  duties  of 
Wrar  about  the  person  of  the  king  or  queen. 

W— eliold  Cool*  The  coals  best  suited 
£«  <3oa»ertie  um  are  those  which  bum  in  a 
tfcady  and  uniform  manner,  leaving  a  black 
cainr  and  little  ash,  and  giving  out  the  greatest 
^nstity  of  heat.  The  district  affording  this 
kts4  of  Coal  in  the  north  of  EngUnd  extends 
bum  the  Tyoe  to  the  Wear,  and  from  the  last 
TitfTto  Castle  Eden,  and  occupies  another  area 
ftbcat  Bishop  Auckland. 

The  beet  household  fire-coal  was  for  many 
Yoti  nodooed  from  the  High  Main  Coal  of  the 
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Tyne,  the  immediate  collieiy  being  called  Walls- 
end,  and  hence  the  origin  of  Uie  designation 
Wallsend  to  distinguish  the  best  household 
fire-coal.  It  is  also  obtained  from  the  various 
collieries  of  Percy  Main,  Walker,  Heaton,  Wil- 
lington,  &c.,  on  the  Tyne,  and  from  the  Hutton 
seam  on  the  Wear. 

■onaeliold,  Tbe  Queen's.  The  chief  offi- 
cers of  the  queen's  household  are :  1.  The  lord 
steward ;  in  whose  office  are  the  treasurer  and 
comptroller  of  the  household,  &c  2.  The  lord 
chamberlain,  under  whom  are  the  Tice-cham- 
berlain,  lords  in  waiting,  grooms  in  waiting, 
gentlemen  of  the  privy  chamber,  yeomen  of  the 
guard,  gentlemen  pensioners,  &c.  3.  The  master 
of  the  horse.  The  mistress  of  the  robes  is  at 
the  head  of  the  ladies  of  the  queen's  household, 
and  has  under  her  regulation  the  duties  be- 
longing to  the  bedchamber,  and  the  rotation  of 
serrice  of  the  seTeral  ladies,  viz.  eight  ladies 
of  the  bedchamber,  eight  bedchamber  women, 
dght  maids  of  honour. 

Soiwahold  TktMpa.    [Goabds.] 

Sonseiiolder.  In  Law,  the  occupier  of  a 
house.  Where  the  right  of  voting  for  members 
of  parliament  is  in  inhabitant  householders,  it 
has  been  settled  by  a  current  of  decisions  that 
no  one  is  to  be  considered  as  such  who  does  not 
possess  the  exclusive  right  to  the  use  of  the 
outward  door  of  the  building.  He  retains  the 
character,  however,  although  by  taking  inmates 
he  may  for  a  time  have  relinquished  the  exer- 
cise of  that  exclusive  right  The  outward 
door^  to  satisfy  this  description,  need  not  be  a 
door  opening  on  the  public  way ;  a  room  or  set 
of  rooms  having  a  separate  and  exclusive  out- 
ward door  (as  chambers  in  one  of  the  Inns  of 
Court)  may  in  the  eye  of  law  constitute  a 
house.  The  saipe  principle  is  followed  in 
criminal  law,  where  to  constitute  the  ofience  of 
biuglary,  it  is  necessary  that  a  hottae  shall  have 
been  broken  and  entered. 

Bonaeleek  (A.-Sax.  leac,  a  leek  or  plant). 
The  Sempervivum  tectorum  of  botanists,  a  plant 
forming  roeulate  tufts  of  succulent  leaves,  from 
which  arise  stout  flower-stems  bearing  pink 
polypetalous  star-shaped  flowers.  It  is  com- 
monly met  with  in  this  country  on  cottage 
roo£B  and  old  walls,  and  is  esteem^  by  coimtry 
people  for  its  cooling  properties. 

Sousing.  In  Architecture,  the  space  taken 
out  of  one  solid,  to  admit  of  the  insertion  of 
another,  is  called  a  housing. 

Bowel.  An  open  shed  for  sheltering  cattle, 
for  protecting  produce  or  material  of  various 
kinds  from  the  weather,  or  in  which  are  per- 
formed various  agricultural  operations  during 
heavy  rains,  falls  of  snow,  or  severe  frosts. 
In  common  language,  the  term  is  generally 
applied  to  the  meanest  kind  of  cottages. 

Bowen.  The  inflation  of  the  stomach  and 
intestines  of  cattle  in  consequence  of  the  im- 
perfect digestion  and  fermentation  of  their 
food.     [TTOPANrris.! 

Bowltxer  (Ger.  haubitze,  Fr.  obusier).  A 
piece  of  ordnance  used  for  throwing  shells. 
Howitzers  are  shorter,  and  have  much  less 
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weight  of  metal,  than  gnus  of  the  same  calibre. 
[Obdnakcb.] 

Bojr  (Dutch,  huy).  A  small  vessel  having 
generally  one  mast,  and  ordinarily  used  for  the 
carriage  of  luggage  to  and  from  larger  vessels 
and  the  shore. 

Babert,  Order  of  Satnt.  The  highest 
Bavarian  order  of  knighthood,  founded  in  1444. 

Buolio.  A  species  of  trout  {Salmo  Hueho) 
found  in  the  Save,  Laybach,  and  other  rivers 
tributary  to  the  Danube :  it  attains  a  weight  of 
about  three  pounds.  '  The  skin  of  this  fish  is 
thick;  the  scales  smaller  than  those  of  the 
common  trout^  and  the  pectoral  fin  has  four 
spines  more,  which  I  think  enables  it  to  turn 
with  more  rapiditv.  Fried  or  roasted,  he  is  a 
good  fish ;  his  fle^  is  white,  but  not  devoid  of 
curd,  and  though  rather  softer  than  that  of  a 
trout,  I  have  never  obserred  in  it  that  muddir 
ness  or  peculiar  flavour  which  sometimes  occurs 
in  trout  even  in  perfect  season.'  (Davy*s  Sal- 
monia.) 

Baokaba^  (Teut  huycke,  a  covering), 
A  coarse  table  linen  or  towelling,  having  Uie 
weft  alternately  crossed,  so  as  to  produce  a 
raised  pattern. 

Bue  and  Cry.  In  Law,  the  common 
process  of  pursuing  a  felon.  This  custom  is 
of  ancient  origin,  and  evidently  arose  from  the 
practice  of  pursuing  the  offender  with  a  loud 
outcry,  that  all  nught  try  to  bring  him  to 
justice. 

Baguenots.  In  French  Histoxr,  a  name 
given  in  the  sixteenth  century  to  the  Protes- 
tants or  Calvinists  of  France.  The  writers  of 
that  time  were  not  acquainted  with  the  true 
derivation  of  this  popular  nickname,  to  which 
they  assigned  various  absurd  etymologies;  it 
is,  undoubtedly,  a  corruption  of  the  Grerman 
Eidgenossen,  signifying  the  Swiss  confederates. 
Geneva  was  Uie  literary  and  ecclesiastical 
metropolis  of  the  French  raformed ;  and  conse- 
quentfy  they  were  naturally  confounded,  in  the 
eye  of  the  Catholic  populace,  with  the  Swiss, 
who  supported  that  republic  by  their  alliance. 
After  a  long  period,  during  which  they  increased 
in  numbers  m  spite  of  occasional  perseeution 
(under  Francis  I.  and  Henry  II.),  a  large 
party  of  the  Huguenots  took  part  in  the 
conspiracy  of  Amboise  in  1560 ;  and  although 
the  free  exercise  of  their  religion  was  secux«d 
to  them  by  the  edict  of  January  1662,  yet  they 
were  driven  by  the  violations  of  that  edi<^ 
to  take  up  arms  against  the  government  of 
Francis  II.  in  the  same  year.  At  that  period 
their  leaders  were  of  the  houses  of  Bourbon 
(king  of  Navarre  and  prince  of  Cond^)  and 
Chatillon  (the  Admiral  Coligny).  They  were 
powerful  in  numbers,  and  stUl  more  in  wealth 
and  consequence.  A  very  large  proportion  of 
the  higher  nobility,  and  of  the  middle  nobility 
and  gentry,  especially  in  the  central  and  south- 
western parts  of  France,  the  whole  or  greater 
part  of  the  population  in  some  towns,  as 
Itouen,  La  Rochelle,  Dieppe,  Nismes,  and, 
finally,  a  lai^  body  among  the  peasantiy  in 
some  districts,  especially  of  the  south,  where 
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the  doctrines  of  the  Albigeois  were  never  fullj 
extinguished,  belonged  to  their  party.  But 
during  the  religious  wars  of  the  sixteenth 
century  they  gradually  lost  ground  under  the 
increasing  seal  and  fanaticism  of  the  great 
Catholic  body;  and  after  the  conversion,  of 
Heni^  IV.  most  of  their  chie&  among  the 
nobility  successively  abandoned  the  fidth. 
They  sustained  two  civil  wan  in  the  following 
century  against  Louis  XIII.,  which  cost  them 
the  loss  of  the  strong  places  which  they  had 
held,  and  of  many  of  their  privileges.  The 
history  of  the  Proteatant  church  in  France 
then  ceased  to  be  the  history  of  a  poUtieal 
party ;  and  the  name  of  Huguenots,  about  the 
same  time»  began  to  pass  out  of  ordinary  use. 
De  Thou,  Davila,  D'Aubigny,  Lanoue,  ars 
perhaps  the  mostvsluable  of  the  manyeon- 
temporaiy  historians  of  the  sixteenth  oentniv. 
Among  modem  compilations,  see  Smedleys 
History  of  the  Bdigi/ous  Wars  of  Frana; 
Sismondi,  vols.  xvi.  to  xx. ;  Michelet,  *  Guems 
de  Religion,'  a  division  of  his  History  of 
France ;  Browning's  Hutory  of  the  Hugonott 
from  the  Edict  of  Nantes,  1839. 

Bolssler  (Fr.  from  the  old  word  huis,  a 
door;  whence  our  tuher).  Executive  oflScers 
in  the  French  courts  of  justice^  whose  original 
function  was  to  keep  the  door  of  the  IribunaL 
Such  oflBLcers  were  styled  by  the  Bomans 
apparitoreSj  cohortaUs,  exseoutores,  and  by  a 
variety  of  other  names.  In  France  the  huis- 
siers  were  originally  a  subdivision  of  the 
general  dass  of  servientes,  sergens ;  but  aftez^ 
wards  the  latter  came  to  be  called  indiscri- 
minately htUssiers.  Their  functions  are  now 
numerous  and  important  They  give  notice  on 
behalf  of  and  execute  the  processes  of  tho 
courts  to  which  they  are  attached,  both  civil 
and  criminal.  Those  of  the  Court  of  Cassa- 
tion are  appointed  by  itself;  those  of  the 
coum  d'appel  and  other  tribunals  by  the  govern- 
ment. The  officers  termed  huissiers-pri^un, 
or  commissaires'priseiirs,  are  employed  as  ap- 
praisers at  public  sales.  (Bouiliet,  Lietionnain 
universd.) 

Bulk*  The  name  given  to  old  ships  laid 
by  as  unfit  for  Anther  seagoing  service^  and 
used  as  d^p6ts  for  coal,  sailors,  £^  The  hulks 
near  Woolwich  consisted  fbrmerly  of  old  shi^ 
to  which  convicts  were  sent  previously  to  their 
departure  from  the  country. 

Boll.  The  body  of  a  ship^  eEzdusivB  of  the 
masts,  rigging,  &c. 

Hull  doton  expresses  that  the  huU  of  the  ship 
is  concealed  by  the  convexity  of  the  sea. 

Bnmanttarlan  (Lat.  humanitas).  A  t^m 
sometimes  applied  to  those  who  deny  the  di- 
vinity of  Christ,  and  assert  Him  to  have  been 
mere  man.  This,  however,  is  more  than  the 
word  exactly  signifies;  and  the  term  Psilan- 
thropist,  or  mere  Humanitarian,  has  been  sug- 
gested as  conveying  the  idea  more  precisely. 
[Socewian;  Umitabiak.] 

Bamanlttos  (Lat.  humanitas).  A  won) 
employed  until  lately  in  European  schools  and 
colleges  of  various  nations,  to  signify  grammar, 
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AitaBC,  ind  poetry,  including  the  studj  of  the 
andent  dawics.  It  may  be  regarded  as  syno- 
srmoos  vith  polity  literature.  A  student  in 
LcEucitiefl  (litcige  humanlores)  was  termed  a 

Hambto  B««.     [Helufbka.] 

SpiBboldtliie  (so  called  in  hononr  of  Buron 
Hiniboldt).  A  natire  oxalate  of  iron.  It  oc- 
em  in  jelkyw  capillaiy  dystals,  also  botryoidal, 
£bnmii,  granular,  or  earthy. 

mummroM  (Lat.).  The  bone  of  the  arm. 
TiK  first  of  the  radiated  system  of  bones  of  the 
uterior  extremity,  articulated  \f ith  the  scapula 
ic  the  Tertebratad  animals.  In  Entomology, 
Mr.  Eirbf  so  caUs  the  third  joint  of  th«  ante- 
nor  pair  of  AegB  in  Hexapod  in8ect& 

Snmie  Acid  or  SmniiM  (Lat  humus,  the 
9^iaid).  The  peculiar  brown  matter  which 
■uj  lie  obtained  from  bog-earth,  peat,  and  turf, 
ud  vfaicfa  may  aleo  be  extracted  from  most 
foil«,  vhere  it  ia  derived  from  the  slow  decay 
of  plaats ;  it  is  also  contained  in  brown  decayed 
v^nod.  Bad  in  the  brown  exudations  of  the  bark 
ff  certain  trees,  more  especially  in  that  of  the 
«la.  or  vlmine.  By  the  action  of  seTeral  chemi- 
al  agents  on  different  organic  bodies,  a  similar 
rabetaon  is  frequently  produced.  It  oontri- 
lOfs  to  the  fertility  of  soil,  chiefly,  perhaps,  in 
ODBM^ence  of  its  absorptive  power  in  reg^ird 


(LaL  humus,  the  grou/ndf  and 
fLfido,  Ifour  or  afread  mU).  In  Botany,  de- 
Lotfs  tbe  spreading  of  plants  over  the  surface 
fif  the  ground:  procumbent. 

HuMtriaeew  (Humirium,  one  of  the  ge- 
tn\\  A  natural  order  of  arborescent  or 
«^rablij  Exogens,  placed  by  Lindley  in  the 
Lrical  allJaDce,  and  inhabitipe  Brazil,  but  not 
rm  veil  nndostood.  They  differ  from  Mdi- 
aacio  their  albuminous  seeds  and  their  slender 
«Bbrro;  agreong  in  the  latter  respect,  and  in 
tvir  Uiaamic  wood,  with  Styrace4B.  Humrium 
Unhnndmm  yields,  on  being  wounded,  a  liquid 
y^M  balaam,  called  Balsam  of  Umiri,  some- 
«xi£  Fcsenbling  Balsam  of  Tolu.  H.  balsami- 
f'^ai  also  yields  a  balsam  used  for  perfumery 
izi  ia  medicine. 

Hamlte.  A  variety  of  Chondrodite,  named 
h  Bf&aoor  of  Sx  Abraham  Hume,  in  whose  col- 
!f<u«  it  was  first  noticed  as  a  distinct  species. 
I:  oeeois  in  minute  shining  crystals,  generally 
'fa  rellowish  or  deep  red£sh-brown  colour,  in 
%^  •  d  miMew  of  a  granular  or  crystalline  rock 
vs  Uiate  Somma.     [Choudboditb.] 

Hiimiiig  Bird.    [Tbochzlus.] 

Kaaimoclc.  A  level  sheet  oiice,  A  cir- 
rilc  Qoond  seen  at  a  distance  is  also  so  called. 

■amoral  FattMlogy.  The  doctrine  which 
T^int  diw^ae  to  a  morbid  condition  of  the 
Lnaonn  or  fluids  of  the  body,  as  opposed  to 
frftw  pathology,  which  reil^  them  to  the 
BTTQu  energy  resident  in  the  solids. 
[Wit.] 
ivtthmmj^.    [En.] 

1  (Lat.  humus,   the  earth).    The 

CraiMm  Hop  is  the  Humulue   Lupulus   of 

^<*«ui^    [Hop.] 
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(connected  with  Lat  centum).  A 
handred  is  a  territorial  division,  having  for  its 
object  the  more  convenient  and  efficient  adminis- 
tration of  justice ;  anciently  subsisting  in  otheic 
countries,  particularly  France  and  ll>mbardy, 
as  well  as  in  England,  and  adopted  in  this 
country  as  the  suMivision  of  a  county.  The 
institution  of  the  hundred,  as  well  as  that  of  the 
county  and  ty  thing,  is,  upon  no  precise  authority, 
usually  referred  to  the  reign  of  Alfred;  but  it 
is  probable  that  the  division  was  of  an  older 
date,  and  that  it  was  not  introduced  into  all 
parts  of  England  at  the  same  time.  Having 
origmated  in  the  south,  it  was  subsequently 
applied  to  the  divisions  previously  established 
in  the  northern  counties  under  the  name  of 
wapentakes.  To  each  hundred  belonged  a 
court  baron,  similar  in  the  nature  and  extent  of 
its  jurisdiction  to  the  county  court,  and  also  a 
court  leet  [Lebt]  ;  both  of  which  were  usually, 
and  by  the  common  law,  held  either  by  the 
sheriff  or  by  a  deputy  or  steward  having  autho- 
rity under  him.  But  in  some  cases  the  juris- 
diction of  the  court  baron  and  court  leet,  or  of 
one  of  them,  within  the  hundred,  was  by  special 
grant  of  the  crown  vested  in  private  persons, 
and  exerdsed  by  them  or  their  deputies.  The 
essential  uso  of  the  hundred  was  in  the  liability 
of  the  hundreders,  when  offences  were  com- 
mitted within  their  district,  either  to  produce 
the  offender,  or  make  good  the  damage.  This 
liability,  much  restricted  by  statute,  still  sub- 
sists in  certain  cases  of  riotous  and  wilful 
mischiel 

Bnndredwelght.  A  denomination  of 
weight  containing  112  pounds.  It  is  subdivided 
into  4  quarters,  each  containing  28  pounds. 

[WBI0HTS.] 

Baoger  (Ger.).  The  sensation  in  the  region 
of  the  stomach  arising  from  the  want  of  solid 
food :  in  intensity  it  varies  considerably  in  dif- 
ferent individuals,  and  is  sometimes  attended  by 
pain  and  windy  rumblings  in  the  epigastrium. 
When  severe,  hunger  is  attended  by  slow  re- 
spiration and  circulation,  and  diminution  of  the 
heat  of  the  body  and  of  the  secretions.  The 
return  of  hunger  is  accelerated  by  exercise  and 
fatigue,  and  by  a  low  temperature.  In  debili- 
tate constitutions  excessive  hunger  should  be 
carefrdly  avoided ;  and  in  any  case,  the  effects  of 
£aating  may  prove  prejudicial  to  the  functions  of 
the  stomacL 

Bnntera.  Venantee,  A  tribe  of  spiders  are 
so  called  which  are  incessantly  running  or  leap- 
ing about  in  the  vicinity  of  their  abode,  to  chase 
and  seize  their  prey. 

Bvra  (the  South  American  name).  The 
Sandbox-tree,  H.  crcjntanSy  indigenous  in.8outh 
America,  grows  thirty  to  forty  feet  high,  and 
produces  hard-sheUed  furrowed  fruit  as  large  as 
an  orange,  which  when  ripe  and  exposed  to  a 
dry  atmosphere  bursts  with  a  loud  sharp  crack 
like  the  report  of  firearms.  A  purgative  oil  is 
obtained  from  the  seeds;  ana  a  venomous 
milky  juice  abounds  in  all  parts  of  the  plant. 

BmrnolUe.  A  phosphate  of  iron  and  man- 
ganese "found  at  Huraux,  in  the  Haute  Vienne. 
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Hurdle  (Dutch  horde,  (xer.  hurde).  A  fiame  : 
made  of  wood  or  iron,  for  the  purpose  of  form- ' 
ing  temporary  fences.    The  frame  consists  of 
two  perpendicular  stakes,  into  which  are  fixed 
fire  or  six  horizontal  bars,  and  the  whole  is 
braced  together  by  one  or  two  diagonal  pieces. 
When  a  fence  is  to  be  formed,  the  hurdles  are 
put  down  end  to  end ;  they  are  made  fast  to 
the  ground  by  the  insertion  of  the  lower  end  of ; 
the  stakes  into  it,  and  to  one  another  by  a , 
tie  fastened  round  their  upper  ends,  or  by  a  | 
movable  wooden  pin  passed  through  them.         | 

BnronUu  A  name  given  to  certain  radiated  \ 
articulated  bodies  formeriy  referred  to  the' 
Polyparia,  found  in  the  transition  limestone  of ' 
Lake  Huron.    (Geol,  Trajts,  vol.  i.  new  series.)  | 

Bnranite.    A  mineral  from  the  vicinity) 
of  Lake  Huron ;  it  occurs  embedded  in  black 
Hornblende,  and  is  a  hydrated  silicate  of  alu- 
mina, lime,  magnesia,  and  protoxide  of  iron. 

Bnrrioane  (Span,  huracan,  an  American 
word).  A  violent  storm,  generally  accompanied 
by  thunder  and  lightning,  and  distinguished 
from  every  other  kind  of  tempest  by  the  vehe- 
mence of  the  wind,  and  the  sudden  changes  to 
which  it  is  subject.  Hurricanes  prevail  chiefly 
in  the  East  and  West  Indies,  the  Isle  of  France, 
nnd  in  some  parts  of  China.    [Stobk;  Tob- 

KiiDO.] 

Burst  (A-Sax.).  A  wood;  hence  the  ter- 
mination of  the  names  of  several  places  in 
England,  particularly  in  Kent  and  Sussex. 

Barter  (Fr.  heurtoir).  In  Artillery,  a 
piece  of  timber  placed  along  the  head  of  a 
gun  platform,  at  flie  foot  of  the  interior  slope 
of  the  parapet,  to  prevent  the  latter  from  being 
injured  by  the  wheels  of  the  gun-carriage. 

Baabandrj'.  A  comparatively  primitive 
term,  including  both  agriculture  and  garden- 
ing, or  all  those  countiy  occupations  which  the 
father  of  a  family  was  expected  to  perform  in 
the  country.  The  term  is  now  commonly  used 
as  synonymous  with  offrictUture,  The  Berwick' 
shire  husbandry^  the  convertible  husbandry,  are 
terms  used  in  agriculture  for  certain  systems 
of  cropping  in  which  the  land  is  alternately  kept 
under  grass  and  tillage. 

Bnsean.  A  kind  of  light  cavahy,  used 
in  all  the  armies  of  Europe.  The  term  is 
of  Hungarian  origin  (being  derived  from  husz, 
twenty y  and  ar,  pay,  every  ttoenty  houses  fur- 
nishing one  man),  and  was  first  applied  to  the 
body  of  troops  raised  by  the  nobles  of  Hun- 
gary on  occasion  of  the  appeal  made  to  the 
latter  in  145S  by  Mathias  Corvin.  Their  arms 
consist  of  a  sabre,  a  carbine,  and  a  pair  of 
pistols.  In  the  British  cavalry  there  are  thir- 
teen regiments  of  hussars.     [Cavalbt.] 

Bossltes.  The  followers  of  John  Hubs,  a 
Bohemian  reformer  and  divine,  who  was  con- 
victed of  heresy  by  the  council  of  Constance, 
and  burnt  by  order  of  the  emperor  of  Germany, 
in  1415.  The  writings  of  fluss  and  Jerome  of 
Prague  were  the  source  from  which  Luther  drew 
a  great  part  of  his  opinions  and  views ;  but  it 
was  from  the  books  of  Wiclif  that  Hubs  was 
himself  induced  to  institute  his  enquiries  into 
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the  faith  and  morals  of  the  church.  The  erron 
charged  against  him  contain  many  of  the  opi- 
nions now  held  by  all  Protestants ;  but  several  of 
these  he  himself  denied,  and  those  for  which  be 
ultimately  sufieredhave  not  been  uniYersallyheld 
by  reformers,  nor  do  they  seem  of  very  great  im- 
portance. They  were  these :  1.  That  Pope  Syl- 
vester and  the  emperor  Constantino  did  evil  to 
the  church  when  they  enriched  it.  2.  That  if 
any  ecclesiastic  be  in  a  state  of  mortal  sin,  he  is 
disqualified  for  the  administration  of  the  sacra- 
ments. 3.  That  tithes  are  not  dues,  but  merely 
eleemosynaiy.  On  the  other  hand,  he  held  the 
Romish  idea  of  transubstantiation ;  and  the 
opinion  of  the  necessity  of  communion  in  both 
kmds,  which  became  afterwards  the  most  re- 
markable feature  in  the  doctrines  of  the  Hus- 
sites, is  not  in  reality  to  be  ascribed  to  their 
founder.  The  condemnation  of  Huss  is  also 
remarkable,  as  it  is  from  the  circumstances 
attendant  on  it  that  the  imputation  of  not 
keeping  faith  with  heretics  is  originally  chained 
upon  the  Boman  church.  The  emperor  Sigis- 
mund  gave  Hubs  a  safe-conduct,  to  secure  Mm 
from  any  ill  (Consequences  that  he  might  appre- 
hend from  delivering  himself  up  voluntarily  to 
be  examined  by  the  council.  Nor  did  the 
council  assert  any  right  to  condemn  him.  They 
handed  him  over  to  the  secular  arm,  to  the 
emperor  himself.  But  it  is  confidently  asserted 
that  when  the  emperor  scrupled  to  violate  a 
promise  which  was  undoubtedly  binding  upon 
him,  it  was  at  the  pressing  instance  of  the  pope 
or  cardinals  that  he  allowed  the  execution  to 
take  place.  Their  apologists  affirm  that  this 
safe-conduct  imported  onlv  that  Huss  might 
ffo  to  Constance  without  being  harmed;  the 
words  of  the  orignal  instrument^  however,  aie 
reported  to  be,  Transire,  stare^  Tnorari,  redirt 
libere  permittatis,  (Milman,  History  of  Latin 
Christianity^  book  xiii.) 

After  the  execution  of  Huss,  and  of  his 
disciple  Jerome  in  the  following  year,  there 
arose  a  violent  insurrection  among  their  parti- 
sans in  Bohemia,  who  maintained  themselves 
for  many  years  by  force  of  arms,  and  spht  into 
two  sects,  under  the  denominations  of  the 
Caliztines  and  the  Thaborites.  The  former,  so 
called  from  demanding  the  cup  in  the  sacra- 
ment^ were  finally  reconciled  to  the  church  hy 
the  concession  which  they  required.  The  latter 
were  so  called  from  the  name  they  gave  to  the 
hill  on  which  they  pitched  their  camp  in  the 
neighbourhood  of  Prague,  and  carried  their 
notions  upon  the  authority  of  the  church  and 
its  ministers,  ceremonies,  and  all  the  externals 
of  religion,  to  the  length  of  an  extreme  simpli- 
city. The  Bohemian  Brothers  and  the  Beg- 
hards,  who  gave  so  great  an  impulse  to  the  Re- 
formation, were  the  descendants  of  this  branch 
of  the  Hussites.  (Cochlseus,  Hist.  Hussitarum ; 
Gieseler's  Text-book,  liL  355,  translation.) 

Bastings  (probably  frt)m  A. -Sax.  bus, 
house,  and  ting,  court  or  judament).  The  prin- 
cipal court  of  the  city  of  ^London,  held  before 
the  lord  mayor  and  aldermen ;  also,  in  common 
language,  the  booth  or  elevated  place  ob  which 
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candidates  at  a  parliamentaiy  election  are  pzo- 
poeed,  and  addiess  their  constitoeiits. 

HtttebinaoBiaiis.  The  name  given  to  those 
who  embzaced  the  opinions  of  John  Hutchinson, 
a  philosopher  and  naturalist  of  the  eighteenth 
centnzy.    The  chief  characteristics  of  Hutchin- 
son's phflosophy  consist  in    his  rejection  of 
Nevton's  doctrine  of  gravitation ;  and  in  his  | 
maintaining  the  existence  of  a  plenum  on  the 
authority  <5  the  Old  Testament,  which  accord- 
ing to  him  embraces  a  complete  system  of  | 
natnial  philosophy  as  well  as  <^  religion.     (See  i 
his  works,  12  vols.  8vo.  1748.) 

Hjaelatlft  (Gt.  TduciyeoT),  In  Eotany,  the  | 
name  of  a  popular  spring  flower,  Hyacinthus 
onenialiSt  ot  which  numerous  garden  varieties, 
chiefly  with  blue^  red,  or  white  blossoms,  are 
cdtiTated.  To  the  same  genus  T>elong8  the 
common  Harebell,  Hyacinthus  non  scriptus. 

Htaokth.     In  Mineralogy,  the  term  Hya- 
cinth or  Jacinth  is  applied  to  the  transparent ! 
blight  varieties  of  Zircon,  which  differ  from 
Jargooo  merely  in  their  red  colour. 

Hyarintlitna,    [Mbiokitb.] 

btts  (Ghr.  *tdKiveos\  In  Mjrthologr, 


the  SOD  of  AmydaJs  king  of  Laconia,  accidentally 
killed  by  Apollo,  who  immortalised  his  favourite 
bj  causing  the  flower  which  still  bears  his  name 
to  spring  from  his  blood,  and  inscribing  the 
void  AI  on  its  leaves,  to  indicate  the  deep  grief 
of  the  god  for  his  loss.  An  annual  festival, 
named  Hyacinthia,  was  celebrated  at  Amyclae 
m  honour  of  Hyacinthus.  {Athen,  JDeipn,  iv. 
p.  139.) 

HjAdes  (Gr.  *T«SS€S,  from  Iktr,  to  rain).  In 
Mythol(^,  the  daughters  of  Atlas  and  JEthra, 
who,  overwhelmed  with  grief  at  the  death  of 
their  brother  Hyaa,  wept  so  violently  that  the 
gods  took  them  into  heaven,  where  they  still 
continoe  to  weep,  and  are  thence  supposed  to 
presage  rain.  They  form  a  cluster  of  five  stars 
in  the  face  of  Taurus. 

BjmMtat  (Gr.  'Taim).  A  genus  of  digitignide 
Camivoroas  Mammals,  separated  by  Storr  from 
the  Canis  of  Linmens,  from  which  it  not  only 
differs  in  dentition  and  other  important  particu- 
kn,  bat,  in  general,  manifests  a  closer  affinity 
with  the  Vitferrida;  between  which  and  Filis 
the  genus  Hytma  is  placed  by  Cuvier.  The 
diaiacten  of  this  genus  are :  five  molars  above 
and  four  below,  on  each  side,  the  three  anterior 
molars  being  conical,  smooth,  and  remarkably 
large,  adq>ted  for  breaking  the  bones  of  their 
prey ;  the  tongue  has  a  broad  patch  of  cuticular 
spines  on  t^e  anterior  part  of  its  dorsum ;  the 
1^  are  each  terminate  by  four  claws ;  there 
is  a  peculiarly  lar;|e  perineid  glandular  pouch ; 
and  the  neck  and  jaws  are  remarkable  for  the 
strength  of  their  muscles.  The  species  of 
kjseoa  are  nocturnal ;  they  prey  on  dead  car- 
eaiKi.  An  extinct  species  {Hyana  spdaa)  was 
ahondant  in  England  and  France  anterior  to 
the  giiacial  epoch,  and  has  left  its  remains  in 
Baaj  cavenis  in  both  countries. 

BiTsnuuidlie  (Gr.  Scufo^  hyana,  and  &yx"t 

I  strangle),    A  Eophorbiaceous  plant,  used  at 

the  G^  of  Good  Hope  for  poisoning  hysenas, 
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and  hence  called  the  H^na-poison.  The  sj^ 
cies  is  H.  capensis.  It  is  used  by  spjiinkling  the 
powder  of  its  fruit  on  raw  flesh,  which  is  left  in 
the  places  which  the  animals  frequent. 

Kyaenodon  (Gr.  taiva,  and  6Ms,  tooth), 
A  genus  of  Camtvoraf  about  the  siae  of  a  leo- 
pard, which  has  left  its  remains  in  the  upper 
eocene  strata  of  Hordwell  in  Hampshire.  It 
presents  the  typical  diphyodont  dentition  of 
forty-four  teetL     [piPHTODOiTT.] 

ByalsDa  (Gr.  oa\oSf  glass),  A  genus  of 
beautiful  Fteropodous  Molluscs,  remarkable  for 
the  delicacy  ana  tnmsparency  of  the  shelL  This 
bears  a  close  resemblance  to  a  bivalve,  with  the 
two  valves  unequal  and  soldered  together  at  the 
hinge.  That  portion  of  the  shell  which  corre- 
sponds to  the  ventral  aspect  of  the  animal  is 
convex ;  the  dorsal  plate  is  nearly  flat,  and  ia 
longer  than  the  other;  the  hinder  or  closed 
margin  of  the  shell  is  produced  into  three  sharp 
points.  The  inhabitant  is  provided  with  two 
large  wing- like  processes  of  the  mantle,  which 
it  protrudes,  when  swimming,  from  the  anterior 
open  fissure  of  the  shell.  The  species  are  found 
floating  in  the  Mediterranean  and  tropical  seas. 
Hyalite  (Gr.  SaXos ;  hldos,  a  stone).  A  yel- 
low or  grey  variety  of  uncleavable  Quartz  or 
Opal ;  it  is  commonly  concretionary  or  chalce- 
donic,  of  a  vitreous  fracture  and  lustre.  It 
occurs  in  trap-rocks  in  ^ins,  filamenta,  and  bo- 
tryoidal  masses  resembling  colourless  glass :  it  is 
silica  combined  with  about  6  per  cent,  of  water. 
Byalold  (Gr.  CaXos,  and  ciSof,  form).  A 
term  applied  to  transparent  membranes,  and 
more  particularly  to  that  which  invests  the 
vitreous  humour  of  the  eye. 

Byaloslderita  (Gr.  0aAof,  and  (rl9iipof, 
iron),  A  mineral  consisting  essentially  of 
the  silicates  of  magnesia  and  iron,  from  Sas- 
bach,  in  the  Brisgau.  It  is  of  a  glassy  lustre, 
and  is  a  variety  of  Chrysolite, 

Bybemaealnm  (Lat).  A  term  applied 
by  Linnaeus  to  denote  a  leaf-bud;  whicn  he 
rightly  considered  the  winter-quarters  of  the 
point  of  growth  in  a  plant 

Kybemation  (I^t.  hibemus,  wintry). 
The  act  b^,  or  the  state  in,  which  certain 
animals  exist  during  that  season  of  the  year 
when  excess  of  cold  or  of  heat^  or  lack  of  food, 
prevents  their  going  abroad  and  performing 
their  customary  functions.  As  this  state  is 
generally  superinduced  by  the  rigours  of  win- 
ter, it  has  received  its  denomination  from  that 
circumstance  ;  but  in  the  tropics  the  effects  of 
the  hottest  and  driest  weather,  in  reducing  the 
numbers  of  the  insect  world,  are  such  as  to 
render  it  necessary  for  many  reptiles  and  some 
insectivorous  mammals,  as  the  Tenrecs,  to  pass 
into  a  state  of  inactivity  or  torpidity,  in  order 
to  maintain  life  until  the  recommencement  of 
the  rain^  season.  The  condition  of  hyberna- 
tion is,  in  fact,  less  the  alteration  of  tempera- 
ture, than  the  abstraction  of  the  means  of 
subsistence  dependent  thereon;  as,  e.g.,  the 
disappearance  of  insects  in  the  winter  season 
of  our  own  climate. 
Animals  so  highly  organised  as  the  worm* 
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blooded  and  qnick-breatliing  mammalia  cannot 
maintain  their  complicated  organic  machinery 
in  action  without  frequent  supplies  of  food ;  an 
interruption  in  this  respect  of  a  few  days,  or 
at  most  a  few  weeks,  is  fatal.  I^  therefore, 
the  phenomenon  of  hybernation  had  been 
known  only  in  the  cold-blooded  classes,  an  in- 
aectivorous  mammal  in  a  diraate  where  insects 
could  not  subsist  for  several  months  in  the 
year  would  be  inoonceiTable.  The  modifica- 
tion of  the  Tital  powers  by  which  a  warm- 
blooded animal  is  made  eren  temporarily  to 
assume  the  state  and  properties  of  a  reptile, 
is  perhaps  one  of  the  most  striking  instances 
of  special  adaptations  to  meet  an  exceptional 
case  that  the  history  of  animals  presents. 
When  the  atmosphere  becomes  vacant  of  insect 
life,  when  the  bat^  in  its  nocturnal  flittings, 
would  vainly  traverse  it  in  search  of  food,  and 
when  the  few  insects  that  survive  the  winter 
have  burrowed  too  deeply  in  the  earth,  or  con- 
cealed themselves  in  nioing-places  too  secure 
for  the  reach  of  the  hedgehog — these  species, 
with  starvation  staring  them  in  the  &ce,  are 
preserved  by  the  suspension  of  those  functions 
the  maintaining  of  which  in  a  state  of  activity 
is  essentially  dependent  on  an  uninterrupted 
supply  of  nutriment.  The  bat  suspends  itself 
in  the  innermost  recesses  of  its  cave,  the 
hedgehog  creeps  to  its  concealed  nest,  and 
both  resign  themselves  to  deep  repose;  but 
the  breathing  becomes  gradually  slower  than 
in  ordinary  sleep,  the  pulsations  of  the 
heart  diminish  in  force  and  frequency,  the 
supply  of  stimulating  arterial  blood  to  the 
muscles  and  the  brain  is  progressively  reduced, 
relaxation  of  the  muscular  fibres  is  converted 
into  stiff  inaction,  and  sleep  sinks  into  stupor : 
at  length  respimtion  entirely  censes,  and  with 
it  those  chemical  changes  in  the  capillary  circu- 
lation on  which  animal  heat  mainly  depends. 
The  preservation  of  life,  in  its  passive  or 
latent  state,  is  now  due  to  the  imtable  pro- 
perty of  the  heart's  fibre,  which  is  excited  to 
oontn&ct  by  the  present  dark  or  carbonised 
state  of  the  blood,  and  continues  to  propel  it 
slowly  over  the  torpid  frame  during  the  whole 
period  of  hybernation.  This  slow  circulation 
of  venous  blood  through  both  the  pulmonic  and 
systemic  vessels  is  the  onlv  recognisable  vital 
act  during  that  period,  and  the  material  con- 
veyed by  the  absorbents  into  the  circulating 
fluid  is  sufficient  to  counterbalance  the  slight 
waste  thus  occasioned.  So  long,  therefore,  as 
the  state  of  torpidity  continues,  the  hedgehog 
and  bat  are  independent  of  supplies  from  with- 
out, but  they  purchase  that  independence  by  a 
temporary  abrogation  of  their  vital  faculties. 

The 'hybernation  of  lizards,  snakes,  frogs, 
toads,  and  other  cold-blooded  reptiles,  is  ac- 
companied by  analogous  changes,  differing 
only  in  degree;  for  as  the  heart  in  these 
animals  is,  at  all  times,  destined  to  propel 
blood  imperfectly  oxygenated — as  the  respira- 
tory or  oxygenating  apparatus  is  imperfect — 
and  as  the  heat  of  tke  hody  in  them  rises  and 
falls  with  the  external  temperature,  a  slight 
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deterioration  of  these  lower  condidons  of  the 
circulating  and  respiratory  functions  induces 
torpidity,  with  the  conseouent  loss  of  appetite 
ana  independence  of  food.    Some  quadrupeds, 
as  the  dormouse  and  squirrel,  which  subsist  on' 
articles  of  diet  better  adapted  to  be  laid  up  in 
store  than  insects^  carry  a  winter  provision  to 
I  their  hybemating  nests ;  and  their  torpidity 
I  is  more  nearly  allied  to  a  profound  but  ordi- 
nary sleep;   respiration  is  never  wholly  sus- 
j  pended ;  the  waste  of  the  organism  is   pro- 
:  portionate  to  the  degree  of   activity   in  the 
I  working  of  the  machine,  and  they  occasionally 
rouse  themselves   and  take  in  the  requiMto 
supply  from  their  provident  store.     Ins<»cti- 
vorous  birds,  being  independent,  through  their 
power  of  traversing  space,  of  the  vicissitudes 
of  climate  and  their  consequences,  trans^port 
themselves,  when  their  food  fails  in  one  coun- 
tiy,  to  latitudes  favourable  to  its  abundance : 
hence  the  immigration  of  the  cuckoo  and  swal- 
low at  the  commencement  of  the  genial  season, 
and  their  subsequent  disappearance. 

Bybodonts  ^6r.  Ws,  gibhotui,  and  l9ovs, 
tooth).  A  family  of  Plagiostoroous  fishes 
found  in  all  the  secondary  rocks  frum  the  trias 
to  the  chalk  inclusive.  The  teeth  of  the  hy- 
bodonts  are  conical,  but  broader  and  less  sharp 
I  than  those  of  true  sharks.  The  enamel  is 
strongly  marked  b^  longitudinal  e^rooves  and 
folds.  One  cone  is  larger  than  the  rest>  and 
called  the  principal ;  the  others  are  secomJary. 
Kyliiid  (Lat  hybrida).  The  produce  of  a 
female  plant  or  animal  which  has  been  impreg- 
nated by  a  male,  of  a  different  variety,  species, 
or  genus. 

The  most  common  hybrids  are  those  which 
result  from  the  connection  of  different  varieties 
of  the  same  species,  as  the  produce  of  the  wild 
boar  and  domestic  sow ;  the  endless  modifica- 
tions which  result  from  analogous  interbreeding 
from  varieties  of  the  ruse  and  other  ornamental 
or  useful  plants  are  familiar  examples  of  the 
principle  among  vegetables. 

Specifical  hybrids  have  been  produced  by 
Koelreuter  from  the  artificial  fertilisation  of  the 
Nicotiana  rustica  with  the  pollen  of  the  Kico- 
iiana  panieitkUa ;  and  it  has  been  ascertained 
bv  numerous  observations,  that  a  multitude  of 
plants  produce  specifical  hybrids  in  a  state  of 
nature.  Naudin  has  lately  been  occupied  in 
hybridisinp;  gourds,  and  his  researches  are 
published  in  the  Annales  dea  Scitncea  NaturtUcs. 
Hybrids  from  different  species  of  insect.**, 
under  similar  circumstances,  have  been  obtained ; 
as  from  the  connection  of  Papilio  Jurtina  with 
P.  Janira^  of  Chrpsortiela  anea  with  Chr,  alni,  of 
Phalangium  comutum  with  Ph.  Opilio,  Speci- 
fical hybrids  have  been  obtained  in  the  class  of 
fishes  by  artificial  impregnation  between  the 
Cyprinua  Carpio  and  Cypr.  Caraasia*^  and  be^ 
tween  the  Cypr.  Carpio  and  Cypr.  Gibelio.  In 
birds,  hybrids  have  been  bred  between  the  gold- 
finch and  canary,  between  the  reeves  and  the 
common  pheasant — the  pheasant  and  the  com- 
mon fowl — the  swan  (Anaa  Olcr^  Linn.)  and  the 
goose  {Anaa  Anaer,  Linn.) — ^between  the  Tttrao 
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TOrix  and  Teirao  UrogaUus—hetwetai  the  Oor- 
nu  OmmeaudOifrmts  Comix,  &c.  Among  Mam- 
mals^ hybrids  hare  been  produced  between  the 
lion  and  tker,  the  dog  and  wolf,  the  dog  and 
iaekal,  the  dog  and  fox,  the  goat  and  ibex,  the 
hone  and  sebra,  the  zebra  and  ass,  and  the 
hone  and  aas;  the  prodnce  of  the  two  kat 
specie^  as  it  is  the  most  common  and  naefol 
of  hybiids,  being  tenned  par  exodUnce  the 
mule. 

Bat  a  finitfal  comieetion  is  not  only  possible 
betveen  individnals  of  different  Tarieties  or  of 
dacinct  speeiefl^  bot  also  oecasionallj  between 
animals  oi  different  genera.  Oenerioil  h jbrids 
hsre  thos  resolted  firom  the  imion  of  the  goat 
{Qtfra  JBSrcug)  with  the  antelope  (Aniilope 
SMpieaora)^  of  the  stag  with  the  cow,  and  of 
the  boU  with  the  sheep,  notwithstanding  their 
disparity  of  sise.  Among  reptiles,  between  the 
toad  (Bufo)  and  the  frog  (  Rana) ;  among  insects, 
between  CnUkaris  mdanura  and  ElaSer  niger, 
and  between  Melolontha  agrusola  and  Cetonia 
hirta.  Experiment  alone  can  determine  the 
amomt  of  afSnitj  beyond  which  fertilisation  is 
impraetieaUe,  bnt  at  present  it  seems  to  be 
mtricted  to  individnab  belonging  to  genera  of 
the  same  natnnl  group. 

The  tendency  of  all  the  natural  phenomena 
relating  to  hybndity  is  to  prevent  its  taking 
place,  and  when  it  has  occurred  to  anest  the 
propagation  of  Tarieties  so  produced,  and  to 
limit  their  generatiTe  powers  so  as  to  admit 
oolj  of  lerersion  to  the  original  spedflc  forms. 

It  would  seem  that  in  most  cases  the  fertili- 
ling  partidee  had  a  specific  power  orer  the  ova 
derired  from  the  same  species,  or  were  attracted 
by  them  in  a  peculiar  manner ;  for  the  milt  and 
roe  of  diffeient  species  of  fishes  are  not  unfre- 
qiinitly  excluded  in  the  same  locality,  yet  hy- 
brida  are  not  met  with  in  consequence.  Spal- 
lauani  was  not  able  to  impregnate  the  ova  of 
the  frog  with  the  semen  of  £e  newt,  nor  to 
produce  a  fertile  combination  of  those  of  the 
toad  and  newt;  nor  did  the  injection  of  the 
wmen  of  the  dog  into  the  vagina  of  the  cat  im- 
prpgaate  any  of  her  ova. 

The  individuals  of  different  species  v^ch 
prodnee  a  hybrid  ofibpring  do  not  voluntarily 
copulate,  ^fhe  salacious  mare  must  be  blind- 
ftlded,  or  she  will  not  receive  the  ass.  The 
■tallion  refuses  to  mount  the  she-ass,  if  a  mare 
beio  sight  Hunter  states  that,  when  he  desired 
'to  have  a  she-wolf  lined  by  some  dog,  she 
vonld  not  allow  any  dog  to  come  near  her,  but 
vaa  held  while  a  greyhound  dog  lined  her; 
vhile  in  eoajunction  she  remained  pretty  quiet, 
bat  when  at  liberty  endeavoured  to  fly  at  the 
dog/  Bnffon  reared  puppies  of  the  wolf,  fox, 
*^  dog  together,  to  familiarise  them  with  each 
other ;  but  when  they  were  in  heat,  the  females 
^  each  speaes  exhibited  an  insurmountable 
i^pognanoe  to  the  male  of  the  others,  and  mor- 
tal combats  ensued  instead  of  fertile  union  be- 
tween the  different  sexes  of  the  different  species. 
{AmuUt  du  Muihtm,  t  xii.  p.  119.) 

In  a  few  exceptional  cases,  serving  only  to 
establish  the  rule  of  their  infertility,  specifical 
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I  hybrids  have  been  known  to  propagate  together, 
and  produce  a  degenerate  intermediate  race, 
-  which  soon  becomes  extinct ;  it  more  commonly 
,  happens  that  a  hybrid  is  sterile,  or  propagates 
'  onnr  with  an  individual  of  pure  breed. 

On  the  assumption  that  a  hybrid  produced  by 
two  individuals  of  undoubtedly  distinct  species 
is  sterile,  experiments  hare  been  made  on  tho 
breeding  powers  of  hybrids,  to  determine  tho 
nature  of  doubtful  species.  Thus  Hunter  be- 
lieved that  he  had  obtained  absolute  proof  of 
the  jackal  being  a  dog,  and  to  have  equally 
made  out  the  wolf  to  bo  of  the  same  species ; 
and  he  then  proceeds  to  speculate  whether  tho 
wolf  is  from  the  iaekal,  or  the  jackal  from  the 
wolf;  for  he  had  obtained  pups  from  the  con- 
nection of  a  female  hybrid  jackal-dog  and  a 
male  terrier,  and  between  a  female  hybrid  dog- 
wolf  and  a  male  greyhound ;  and  he  adds,  in 
respect  of  the  latter  fact,  that  '  it  would  have 
equalljr  proved  the  same  fact  if  she  had  been 
lined  either  by  a  wolf,  a  dog,  or  one  of  the  males 
of  her  own  litter.'  (Hunter's  Animal  Economy, 
by  Owen,  8vo.  p.  323.)  But  this  assertion, 
that  the  fertility  of  a  hybrid  with  an  individual 
of  a  pure  breed  proves  the  fact  of  the  identity 
of  two  supposed  distinct  species  equally  with 
the  production  of  offepring  from  the  connection 
of  hybrid  with  hybrid,  cannot  be  admitted.  To 
prove  the  identity  of  two  supposed  distinct  spe- 
cies,  on  the  assumption  that  the  fertility  of  the 
hybrids  from  the  two  gives  the  proof  required, 
it  should  be  shown  that  such  hybrids  are  fertUe 
among  themselves,  and  capable  of  propagating 
indefinitely  an  intermediate  variety.  Hunter's 
celebrated  experiments,  however,  only  proved 
that  two  nearly  allied  species  will  produce  a 
hybrid  ofispring,  and  that  such  hybrid  may  be 
imprecated  by  an  individual  of  the  pure  breed ; 
but  this  fact  illustrates  the  gennal  law  by 
which  the  reversion  of  the  hybrid  to  the  pure 
breed  is  provided  fbr ;  while,  on  the  other  hand, 
the  intermixture  of  distinct  species  is  guarded 
against  by  the  aversion  of  two  specifically  dif- 
ferent individuals  to  sexual  union. 

Bydarttinui  (Or.  SBup,  andKp<9por,  a  joint). 
The  white  9welling,  The  joints  most  subject  to 
it  are  the  knee,  elbow,  wrist,  and  ankle.  It  is 
distinguished  from  rheumatic  swelling  of  the 
joints  by  a  fixed  and  wearing|  pain  preceding 
the  tumefaction,  and  often  existing  for  a  long 
time  before  any  enlargement  of  the  part  is 
perceptible :  also  by  the  general  state  of  the 
habit. 

•  Hydatids  (Or.  dSori'f,  a  bladder).  A  term 
somewhat  vaguely  applied  both  to  morbid  cysts 
and  true  Entozoons  of  the  order  Cystica.  Of 
the  latter  some  are  globular,  with  a  tunic  com- 
posed of  a  double  albuminous  membrane  be- 
tween which  the  sporules  or  ova  are  developed. 
In  the  species  developed  in  the  human  liver, 
the  ova  are  detached  from  the  internal  surface, 
and  it  is  hence  termed  Acfphalo-cyatie  endogena. 
In  a  species  infesting  similar  organs  in  the 
lower  animals  the  ova  are  detached  from  the 
external  surfiice,  and  it  is  called  Acephalo-  ■ 
cysiis  exogcna.    In  a  higher  organised  genus 
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of  Hydatids,  a  Blender  and  more  or  less  elon- 1 
gated  process  is  continued  from  the  cyst,  and 
terminates  in    an    extremity   provided    with . 
suckers  and  a  coronet  of  recurred  booklets,  | 
like  the  head  of  a  tapeworm :  this  genus  is 
termed  CyBticercia,    Another  genus  has  nume- 1 
rous  similarly  organised  appendages  attached  i 
to  the  cyst,  and  is  accordingly  termed  Ccmurus. 
A  hydatid  of  the  last  genus  is  developed  in  the  { 
brain  of  sheep,  and  pioduces  the  giday  sickness 
or  staggers,    [Acbphaxoctst.] 

Byde  or  Bide.  A  measure  of  land  com- 
mon in  Domesday  Book  and  old  English  I 
charters.  The  derivation  of  the  name  is  fanci-  | 
fully  traced  to  the  ancient  fable  (common  to 
many  nations)  of  the  deceit  practised  by  a 
colonist  in  acquiring  from  the  owners  so  much 
land  as  he  could  cover  with  the  hide  of  an 
ox,  and  then  dividing  it  into  strips  so  as  to 
make  it  extend  over  a  lai^  space.  Its  con- 
tents are  also  uncertain,  but  are  stated  by  som«i 
authorities  to  amount  to  100  Norman  or  120 
English  acres.  (Warner's  Hist,  of  Hampshire ; 
Ellis's  Introditction  to  Domesday.) 

Bydaooarpns  (Ghr.  Sipotf,  a  tuber^  and 
KofrroSf  fruit).  Of  this  genus  of  Pangiaaea^ 
one  species,  H.  venenata,  produces  a  fruit  of 
the  size  of  an  apple,  covered  with  a  brown 
velvety  down.  This  fruit  is  of  a  very  poison- 
ous character,  and  is  used  by  the  Cinchalese  to 
poison  fish,  which  is  thereby  rendered  unfit  for 
food.  The  seeds  contain  a  considerable  quan- 
tity of  oil,  which  is  used  medicinally. 

Bjdra  (Lat;  Ghr.  88fMi).  In  Astronomy, 
one  of  the  ancient  constellations  in  the  southern 
hemisphere. 

Htdba.  In  Mythology,  a  monster,  which 
was  said  to  infest  the  lake  Lema  in  Pelopon- 
nesus. According  to  the  fable,  when  one  of 
its  heads  was  cut  off,  it  was  immediately  suc- 
ceeded by  another,  unless  the  wound  was  cau- 
terised. Heracles  is  said  to  have  destroyed 
this  monster  bv  the  constant  application  of 
firebrands  to  the  wounds  as  the  heads  were 
cut  off  The  term  hydra  is  sometimes  used  in 
a  metaphorical  sense  for  any  manifold  evil. 

Htdba.  In  Zoology,  this  name  is  restricted 
to  a  genus  of  minute  fresh-water  Polyps.  The 
t^rm  Hydrus  was  applied  by  Linn»us  to  a 
genus  of  water-snakes. 

BydMMldB.  Acids  containing  hydrogen  as 
one  of  their  essential  elements;  such  as  the 
hydrochloric  acid,  the  hydriodic  add,  &c. 

Bydrmf Offi&e  (6r.  MpoTaiyds,  conditcting 
fjoater).  This  term  is  generally  applied  to  vio- 
lent cathartics,  which  bring  away  a  large  quan- 
tity of  watery  secretion  from  the  intestines. 

Bydnuig«aoe8B  (Hydrangea,  one  of  the 
genera,  from  Chr.  08«p,  and  ftryof,  a  vessel).  An 
order  of  perigynous  Exogens  of  the  Saxifragal 
alliance,  the  chief  marks  of  which  are  the  oppo- 
site exstipulate  leaves,  and  the  distinct  styles, 
lindley  places  it  between  Saxifragacem  and 
Cunoniacea.  Some  of  its  species  are  orna- 
mental, but  of  little  utility.  Hydrangea  Hor- 
tensia  and  H,  japonica  are  well-known  decora- 1 
tire  garden  plants. 
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Bjdraryo-^lilMides.  Compounds  of  the 
bichloride  of  mercury  with  other  chlorides, 
forming  a  class  of  haloid  salts. 

Bydraryyllit«(Gr.  JKSttp,  Lat  argilla,c2ay). 
A  name  eiven  to  the  native  phosphate  of  alu- 
mina, under  the  erroneous  idea  that  it  consisted 
of  alumina  and  water. 

BydrsTfyniin  (Gr.  ffSoip,  and  ipyvpos, 
silver).    Quicksilver  or  mercury. 

Bydrates.  Compounds  containing  water 
as  one  of  their  proximate  elements,  and  in 
definite  proportion.  Caustic  potash  is  a  hydrate 
ofpotassa,  composed  of  1  equivalent  of  potassa 
»48,  and  1  of  watered 9.  Slaked  lime,  which 
is  an  apparently  dry  white  powder,  is  Skhydrate 
of  lime. 

Bydranlio  Banaide*  In  Hydrodynamics, 
a  machine  put  in  motion  by  the  power  obtained  ' 
from  a  fall  of  wat«r  applied  m  a  particular  ! 
manner.  A  cylindrical  trough  of  tin-plate  is  , 
fixed  to  a  vertical  axis  of  iron,  which  passes 
through  the  middle  of  a  hole  in  the  bottom  of 
the  cylinder,  the  diameter  of  the  hole  being 
somewhat  greater  than  that  of  the  axis,  so  as 
to  allow  the  water  to  escape.  A  drum  of  tin- 
plate,  close  above  and  below,  is  also  fixed  upon 
the  axis,  and  placed  within  the  trough;  its 
diameter  being  so  much  less  than  that  of  the 
trough  that  a  clear  cylindrical  space  of  about 
an  inch  and  a  half  in  thickness  \&  left  between 
the  outer  circumference  of  the  drum  and  the 
inner  circumference  of  the  trough;  and  the 
bottom  of  the  drum  is  also  about  an  inch  and  a  | 
half  from  the  bottom  of  the  trough.  This  space 
between  the  two  bottoms  is  divided  into  com-  ' 
partments,  by  diaphragms  radiating  from  the 
axis  to  the  circumference  of  the  drum.  Into  the 
space  between  the  two  cylinders  water  is  made 
to  fall  from  a  reservoir  above,  through  one  or 
more  pipes,  the  ends  of  which  are  bent  into  a 
horizontal  direction,  so  that  the  water  escapes 
in  the  direction  of  a  tangent  to  a  horizontal 
section  of  the  cylinders,  and  impinging  on  the 
interior  surfiuse  of  the  trough,  communicates  a 
circular  motion  to  the  madune.  The  water 
between  the  cylinders  thus  acquires  a  centri- 
fugal force,  in  consequence  of  which  it  presses 
against  the  interior  surface  of  the  trough  and 
the  diaphragms  on  the  bottom ;  while,  on  the 
other  hand,  the  action  of  gravity  constantly 
tends  to  make  it  run  out  at  the  hole  in  the 
bottom.  The  moving  power  is  measured  by 
the  weight  of  water  escaping  from  the  supply 
pipes  multiplied  into  the  height  of  the  re- 
servoir, and  the  useful  effect  by  the  same 
product  diminished  by  half  the  force  which 
the  water  retains  when  it  issues  from  the 
hole  in  the  bottom  of  the  cylinder. 

Bydranllo  Mortar.  Mortar  which  pos- 
sesses the  property  of  hardening  under  water  is 
called  hydraidio  mortar.  This  property  was  as- 
certained by  Vicat  to  be  owing  to  the  presence 
of  clay  in  the  limestone  of  which  the  mortar 
was  made ;  or,  in  fact,  to  the  presence  of  sili- 
cate of  alumina  in  it.  Vicat  divided  limestones 
into  the  pure  limes,  the  moderately  hydraulic, 
the  hydraulic,  and  the  energetically  hydraulic. 
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The  fiist  voe  those  wbich  were,  comj^aratiyely 
speaking,  pure ;  the  second  had  yanable  pro- 
poitioiis  of  silicate  of  alumina  present  in 
the  zado  of  itom  5  to  12  per  cent ;  the  third 
shoved  the  presence  of  &om  12  to  20  per  cent 
of  the  aiUcate ;  the  fourth  from  20  to  30  per 
eent ;  and  the  last  was  composed  of  variable 
piopations  of  the  silicate  of  alumina,  varying 
from  30  to  60  per  cent,  to  carbonate  of  lime 
from  70  to  40  per  cent 

With  Portland  cement,  which  is  made  of  16 
puts  of  day  to  84  parts  of  limestone  princi- 
pally from  the  chalk  formation,  the  rate  of 
setting  is  influenced  by  the  degree  of  heat 
to  which  the  mixture  has  been  exposed.  The 
OTsr-bomt  portions  will,  for  instance,  be  slow 
ID  setting,  but  attain  great  hardness  under 
water;  the  properly  burnt  parts  will  set  more 
z^dly,  hot  will  not  be  Tdtimately  so  hard  as 
the  orer-bumt;  while  the  under-burnt  parts 
via  set  rapidly,  but  will  not  attain  the  same 
amoont  of  hardness  under  water.  The  same 
thing  oeeon  with  every  kind  of  hydraulic  lime 
to  a  gmter  or  less  extent   [BiroN ;  Chicrnt.] 

Hydranllo  Bam  or  IVater  Ram.  An 
iogemoos  hydraulic  machine  for  raising  water 
by  means  oi  its  own  impulse.  The  principle 
of  its  action  and  the  mechanism  o  its  con- 
Btraetion  may  be  described  as  follows : — 

The  water  amTing  at  A  from  the  reservoir 
with  the  veloeity  due  to  the  height  of  the  fall 
passes  along  the  pipe  A  B,  which  should  have 
an  indioation  of  at  least  an  inch  for  every  two 
ywds,  escapes  through  an  orifice  C,  whidi  may 
be  shut  at  pleasure  by  means  of  a  valve.  A 
Rserroir  P  filled  with  air  is  attached  by  means 
uf  a  cylinder,  ad  c<^  to  the  pipe  ABB;  in  the 
middle  of  the  bottom  of  the  -reservoir  F  is  a 
oieolar  orifice^  to  which  there  is  adapted  a 
short  cjlindiical  tube*  of  which  the  extremity 


£  is  also  fliniished  with  a  valve.  Another 
Talve  S  serves  to  supply  the  air  to  the  space 
®*priied  between  the  cylinder  abed  ard 
the  tube  S.  aiH  is  an  ascensional  tube 
"MW  from  the  reservoir  F.  The  water 
▼tdeh  eseapes  at  C  is  carried  off  by  the  waste 

^»efonn  of  this  apparatus  (or  perhaps  its 
node  of  action)  suggested  the  name  it  has  re- 
««wd.  The  pipe  ABC  is  called  the  bod$f  of 
Me  rcai ;  ud  the  extremity,  where  the  valves 
*"«  the  reservoir  F  are  placed,  is  called  its 
^'  Both  valves  D  and  E  are  foi-med  of 
^'^uow  balls  supported  on  muzzles,  and  of  sudi 
*  thickness  of  metal  that  they  weigh  about 
t^  ss  much  as  the  quantity  of  water  which 
^displace. 
Vol.  11.  IGl 


We  may  now  consider  the  effects  of  the  en- 
gine when  in  action.  The  water  flowing  through 
the  orifice  C  acquires  the  velocity  due  to  uie 
height  of  the  fdl,  and  raises  the  ball  D  from 
its  support  till  it  comes  to  the  orifice  C ;  the 
extremity  of  this  orifice  is  covered  with  leather, 
or  with  cloth  filled  with  pitch,  so  that  when 
the  ball  is  applied  to  it  the  passage  of  the 
.water  is  effectually  prevented.  As  soon  as  this 
orifice  is  closed,  the  water  raises  the  ball  £ 
which  had  shut  the  orifice  of  the  reservoir  F ; 
and  a  portion  of  it  introduces  itself  into  this 
reservoir,  and  into  the  pipe  GIH.  It  thus 
loses  the  velocity  which  it  had  when  the  orifice 
C  was  shut,  and  the  balls  D  and  £  fall  down 
in  consequence,  the  one  on  its  support,  and  the 
other  on  the  orifice  at  E.  When  this  takes 
place,  everything  is  in  the  same  state  in  which 
it  was  at  first  The  water  begins  again  to  fiow 
through  the  orifice  C ;  the  valve  D  is  again 
shut ;  and  the  same  effects  are  repeated  in  an 
interval  of  time  which,  for  the  same  ram, 
undergoes  little  variation. 

As  often  as  the  impulse  is  renewed,  a  quantity 
of  water  is  forced  up  into  the  reservoir  F  and 
the  tube  H ;  and  as  it  is  prevented  from  re- 
turning by  the  action  of  the  valve,  it  must 
necessarily  be  delivered  at  the  extremity  of  H. 
The  use  of  the  air-vessel  F  is  to  keep  up  a 
continuous  motion  of  the  ascendinff  column  of 
water.  The  communication  with  the  external 
atmosphere  being  cut  off,  the  air  within  F  is 
compressed  by  a  force  proportional  to  the 
heignt  of  the  surface  of  the  water  in  H  above 
its  surface  in  F ;  and  this  compressed  air  act- 
ing by  its  elasticity  on  the  water  maintains 
a  continuous  flow  tim>ugh  H.  The  air-vessel, 
however,  though  it  assists  the  action  of  the 
ram,  is  not  an  essential  part  of  it ;  the  con- 
tinuity of  the  discharge  of  water  may  be 
effected  by  means  of  two  or  more  rams,  of 
which  the  ascensional  pipes  G I H  all  terminate 
in  a  single  branch.  On  this  principle  works 
have  been  erected  at  Marly,  in  France,  which 
raise  water  in  a  continuous  jet  to  the  height 
of  57  mitres,  or  187  English  feet 

As  the  asoendinff  column 'of  water  communi- 
cates  with  the  air  m  the  reservoir  F,  this  would 
soon  be  exhausted  if  a  fresh  portion  of  air  were 
not  introduced  at  each  stroke  of  the  ram.  The 
little  tube  S,  which  is  stopped  by  a  valve  opening 
inwards,  serves  for  this  purpose.  At  the  in- 
stant when  the  orifice  C  is  closed  a  recoil  takes 
place,  bv  which  the  water  is  thrown  back  from 
the  head  of  the  ram  towards  the  cistern ;  and  a 
partial  vacuum  being  thus  produced  within  the 
cylinder  ahcd^  the  pressure  of  the  external 
atmosphere  forces  open  the  valve  in  the  canal 
S,  and  a  portion  of  air  enters  the  cylinder, 
whence  it  is  driven  into  the  reservoir,  excepting 
the  small  part  of  it  which  lodges  in  the  space 
between  the  cylinder  abed  and  the  tube  £. 
(Hachette,  TraiU  des  Machines,) 

The  invention  of  the  hydraulic  ram,  at  least 
in  the  improved  form  here  described,  belongs 
to  Montgolfler  of  Montpelier.  A  machine, 
however,  on  the  same  principle  had  previously 
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been  suggetsted,  and  even  erected  at  Chester, 
by  our  countryman,  Mr.  Whitehurst,  but  mnch 
less  perfect  in  its  mode  of  action  ;  for  the  ori- 
fice 0,  instead  of  being  opened  and  shut  by  the 
action  of  the  water  itself,  required  to  be  opened 
and  shut  by  the  hand  by  means  of  a  stop-cock. 
Owing  to  this  circumstance,  Whitehurst's  ma- 
chine was  of  little  utility,  and  appears  to  have 
soon  been  entirely  forgotten. 

Kjrdraollos.  That  branch  of  Natural 
Philosophy  which  treats  of  the  motions  of 
liquids,  the  laws  by  which  they  are  regulated,  and 
the  effects  which  they  produce.  By  some  authors, 
the  term  hydrodynamics  is  usually  applied  to 
the  general  science  of  the  motion  of  fluids; 
while  hydraulics  is  more  particularly  applied 
to  the  art  of  conducting,  raising,  and  confining 
water,  and  to  the  construction  of  water  works. 
This  latter  siguification  appears  to  be  the  most 
consistent  with  the  derivation  of  the  words, 
though  it  is  hard  to  draw  the  line  between  the 
two  branches  of  the  subject  in  practice. 

There  is  no  part  of  mechanical  science  which 
offers  greater  difficulties  to  the  mathematician, 
or  where  the  results  of  theoretical  observation 
present  so  little  agreement  with  experience. 
This  arises  from  the  excessively  complicated 
nature  of  the  movements  which  take  place 
amongst  the  particles  of  a  liquid  mass  when 
its  equilibrium  has  been  disturbed,  and  also 
partly  from  the  great  number  of  the  disturbing 
causes  by  which  those  moyements  are  effected. 
The  first  and  principal  problem  of  hydraulics 
is  to  determijie  the  velocity  with  which  a  liquid 
flows  through  an  aperture  in  the  bottom,  or 
sides,  of  a  containing  vessel.  In 
order  to  discover  the  law  of  this 
velocity,  let  ABCD  (fig.  IJ  be  a 
vessel  filled  with  water  to  the  height 
E  F,  and  let  0  be  a  very  small  open- 
ing in  the  side  of  the  vessel ;  while 
the  water  stands  at  E  F,  it  will  issue 
from  0  with  a  certain  velocity  de- 
pending upon  the  height  of  E  F 
aboye  O.  liet  it,  therefore,  be  proposed  to  de- 
termine to  what  height  G  H  the  vessel  must  be 
filled  in  order  that  the  velocity  of  efflux  through 
O  may  be  doubled.  From  the  principles  of 
hydrostatics  it  is  shown  that  theibrce  urging 
a  particle  of  the  fiuid  at  O,  through  the  orifice, 
is  the  pressure  due  to  the  height  of  the  vertical 
column  above  0.  Now  we  may  consider,  in 
the  first  place,  that  when  the  velocity  of  a 
particle  in  motion  is  doubled,  the  momentum, 
or  moving  force,  must  also  be  doubled ;  and. 
in  the  second  place,  if  the  velocity  of  efflux  is 
doubled,  the  number  of  particles  that  will  be 
put  in  motion  in  the  same  space  of  time  will 
also  be  doubled ;  and  consequently  the  momen- 
tum or  moving  force  also  must  be  doubled  on 
this  account.  Hence,  when  the  velocity  of  the 
discharge  through  0  is  doubled,  the  moving 
force,  which  in  thetpresent  case  is  the  pressure, 
must  be  quadrupled.  But  the  pressure  is  pro- 
portional to  the  height  of  the  fluid  above  0, 
nence  the  height  must  be  quadrupled.  By  the 
same  process  ^  reasoning,  we  conclude  thlit  to 
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obtain  a  threefold  velocity,  a  ninefold  depth 
woidd  be  necessary,  and  so  on  ;  and  generally 
that  the  depths  must  increase  as  rapidly  as  the 
squares  of  the  velocities ;  or,  in  other  word^ 
the  velocities  are  proportional  to  the  square 
roots  of  the  depths  of  the  orifice  below  the  sur- 
face of  the  liquid  in  the  vessel 

By  means  of  this  law,  the  absoltite  velocity 
with  which  water  issues  from  an  orifice  at  any 
depth  under  the  surface  may  be  ascertained, 
provided  we  can  determine  the  velocity  for  any 
particular  depth.  Now,  if  we  suppose  the 
orifice  0  to  be  on  a  level  with  the  sur&ce  of 
the  liquid,  or  if  we  suppose  O  to  be  in  the 
bottom  of  the  vessel  covert  with  an  extremely 
thin  film,  there  would  be  no  pressors  on  a 
particle  at  0,  which,  therefore,  would  drop  ont 
merely  by  the  effect  of  its  own  weighty  and 
consequently  with  the  velocity  of  a  heavy  body 
beginning  to  fall  But  the  velocity  of  a  falling 
body  is  proportional  to  the  square  root  of  the 
height  from  which  it  has  fiillen;  thercibre, 
since  it  has  been  shown  that  the  velocity  of 
discharge  through  an  orifice  is  proportional  also 
to  the  aqmire  root  of  the  height  of  the  liquid 
above  the  orifice,  and  that  the  two  velocities 
are  the  same  in  one  particular  case^  it  foUovs 
that  they  must  be  the  same  in  all  cases ;  and 
hence  we  have  this  important  theorem,  *  That 
the  Telocity  with  which  a  liquid  issues  from  an 
extremely  small  orifice  in  the  bottom  or  side  of 
a  vessel  that  is  kept  full,  is  equal  to  that  which 
a  heavy  body  would  acquire  by  Iklling  from 
the  level  of  the  surfece  to  thelerel  of  the  orifice.' 

Several  consequences  follow  immediately  from 
this  fundamental  theorem.  In  the  first  [dace, 
if  the  aperture  be  enlarged,  each  particle  of 
the  liquid  presenting  itself  there  will  escape 
with  the  same  celerity ;  and  hence  the  quantity 
of  water  that  issues  through  an  orifice  is  as  the 
area  of  the  section  multiplied  by  the  equan 
root  of  the  depth.  Again,  if  the  water  be 
thrown  up  in  a  perpendicular  jet^  it  ought  to 
ascend  to  the  height  of  llie  reservcnr;  or  if 
several  orifices  be  made  in  the  same  vessel, 
each  presented  upwards,  the  jets  escaping  from 
each  of  them  would  all  rise  to  the  same  height. 
But  by  reason  of  the  resistance  of  the  air,  the 
friction  on  the  sides  of  the  orifice,  the  mutual 
cohesion  of  the  liquid  particles  which  impedes 
their  separation  and  escape,  and  the  action  of 
the  opposing  currents  formed  in  the  interior  of 
the  bquid,  these  conclusions  must  be  received 
with  considerable  modifications.  The  efi^s 
of  the  disturbing  causes  caa  only  be  determined 
by  a  comparison  with  experiment 

Water  issuing  through  a  hole,  or  pipe,  in  the 
side  of  a  vessel  kept  fWl,  like  other  prcgeclil« 
when  the  resistance  of  the  air  is  supposed  to 
be  withdrawn,  describes  a  parabola  in  a  ver- 
tical plane.  Let  ABCD  (fig.  2)  be  a  cylin- 
drical vessel  filled  with  water,  and  £  an  onfice 
in  its  side ;  the  water  will  be  projected  from  E 
with  a  velocity  that  would  carry  it  horizontally 
through  double  the  space  B  £  in  the  same 
time  in  which  a  body  fiills  from  B  to  £.  But 
from  the  instant  it  escapes  at  E  it  begins  to 
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descend  vitli  an  accelerated  motion  to  the  level 
of  D  C,  while  it  continues  its  uniform  horizontal 
flight,  and  thus  describes  a  parabola  meeting 
the  ground  in  P.  Now  by 
the  theory  of  projectUes 
the  velocity  of  a  body 
moving  in  a  parabola  in 
equal  to  that  which  is  ac- 
quired by  a  body  falling 
throagh  half  the  parameter 
of  the  diameter,  and  it 
has  been  shown  that  the 
Telodty  at  £  is  equal  to  2 BE  ;  therefore  the 
dirediix  passes  through  B,  and  consequently 
4BExEC=CI*.  On  BC,  as  a  diameter, 
let  there  be  described  a  semicircle  BLC: 
then  B  E  X  E  C  «  E  L*,  and  consequently 
CI»«4EL«,  whenceCP=2EL.  The  hon- 
zoDtal  range  is,  therefore,  the  greatest  when  the 
aperture  is  at  F  in  the  middle  of  B  C,  and  is 
then  «>qnal  to  C  Q,  which  in  its  turn  is  equal  to 
2 FM,  or  to  the  altitude  BC.  In  all  other 
esises  there  are  two  apertures  E  and  G  equi- 
distant  ftom  F  which  give  the  same  range,  for 
bj  the  nature  of  the  circle  there  are  two  equal 
oriinates,  E  L  and  G  N. 

There  is  a  circumstance  connected  with  the 
afflux  of  a  liquid  through  an  orifice  which 
requires  particular  attention.    While  the  liquid 


It  is  found  that  if  a  short  tube,  about  one  or 
two  inches  long,  is  inserted  in  the  vessel,  and 
the  water  be  allowed  to  flow  through  this  tube, 
the  contraction  of  the  vein  may  be  consider- 
ably diminished,  and  the  quantity  of  water  dia- 
chaiged  through  the  tube  ia  much  greater  in 
the  same  time  than  through  an  orifice  of  equal 
diameter.  Ventura  found  that  the  discharge 
through  a  smooth  hole  in  the  bottom  of  a 
reservoir  of  tin  amounted  to  64  quarts  in  100 
seconds ;  a  short  pipe  of  the  same  diameter  of 
the  hole  being  applied  to  the  bottom  of  the 
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is  fiowing  out  in  this  manner,  the 
particles  continue  to  descend  in 
vertical  lines  till  they  reach  with- 
in a  short  distance  of  the  orifice,  as 
at  CD  (fig.  3),  when  those  not 
immediately  above  it  change  the 
dinction  of  their  motion,  and  approach  the 
orifice  with  very  different  obliquities,  con- 
i^erging  as  it  were  to  a  centre,  the  posi- 
tion of  which  is  somewhat  without  the  orifice. 
In  oonBeqnence  of  this  tendency,  the  vein 
of  vater  as  it  issues  out  is  contracted,  its 
breadth  at  m,  n  being  less  than  the  width  of 
the  orifice.  The  contraction  of  jet  was  first 
observed  by  Sir  Isaac  Newton,  who  gave  it  the 
name  of  the  vena  contractOy  or  the  contracted 
vein  of  the  liquid.  The  distance  from  the 
orifice  at  which  the  contraction  is  the  greatest 
d^^jends,  in  some  degree,  on  the  dimensions  of 
tbe  orifice  itself;  and  it  is  equal  to  about  half 
the  diameter  when  the  orifice  is  circular  .and 
wall  The  consequence  of  this  contraction  is 
luat  the  discharge  of  water  from  a  containing 
Teasel  is  not  so  great  as  would  be  given  by 
theoiy;  but  is  reduced  by  the  proportion  of 
the  breadth  of  the  vein  where  the  contraction 
is  greatest,  to  that  of  the  orifice.  According 
to  Xewton  this  proportion  is  as  5  to  7  nearly, 
and  acoordinff  to  Bossut  as  5  to  8 ;  but  these 
figorw  would  require  to  be  altered  according 
to  eircomstances  that  might  occur  in  practice. 

Afi  the  same  quantity  of  liquid  must  evidently 
jttss  through  the  orifice  and  the  contracted  vein 
in  the  same  interval  of  time,  it  follows  that  the 
^^locity  at  the  latter  point  must  be  greater ; 


reservoir,  so  as  to  be  flat 
and  even  with  it,  the  dis- 
charge was  augmented  to 
82  quarts  in  the  same  time ; 
and  on  giving  the  bottom  of 
the  vessel  the  form  here  re- 
presented, leaving  the  orifice  at  A.  the  same  as 
before,  the  discharge  was  increased  to  92  quarts. 
By  enlarging  the  lower  end  of  the  pipe  and 
giving  it  a  curvature,  as  B,  the  quantity  of 
water  delivered  in  the  same  time  received  a  still 
further  augmentation:  such  additional  pipes 
are  called  adjutages. 

The  velocity  and  other  circumstances  relative 
to  the  motion  of  water  in  conduit  pipes,  and  in 
open  canals  and  rivers,  cannot  be  accurately 
determined  from  any  abstract  theoretical  prin- 
ciples; but  very  numerous  experiments  have 
been  made  on  the  subject,  from  which  results 
have  been  deduced  of  great  value  in  directing 
the  practice  of  the  engineer.  When  water  flows 
from  a  reservoir  in  horizontal  pipes  of  the  same 
diameter,  the  discharges  made  in  equal  times 
are  nearly  in  the  inverse  ratio  of  the  square 
roots  of  the  lengths.  But  this  rule  applies 
within  limits  that  are  not  very  extended;  and 
is  not  admissible  with  respect  to  long  pipes; 
and,  according  to  M.  Darcy,  it  requires  to  be 
modified  according  to  the  nature  and  the  state 
of  the  pipe.  It  was  found  by  Bossut  that 
water  has  its  velocity  diminished  eight  times 
in  passing  through  a  tube  of  one  inch  in 
diameter  and  204  feet  long.  In  order  to  obtain 
the  greatest  discharge  from  a  pipe,  it  is  necessary 
that  the  inside  should  be  smooth,  the  width 
uniform,  and  sudden  changes  of  direction  be 
avoided.  The  want  of  evenness  of  surface 
impedes  the  motion  of  the  fluid,  which  is  fur- 
ther obstructed  by  any  sudden  changes  in  the 
direction,  or  the  rate  of  flow.  Whether  the 
pipe  or  channel  be  contracted  or  enlarged, 
the  change  is  always  attended  with  a  propor- 
tionate loss  of  velocitv.  Any  sharp  flexure  of 
the  pipe  or  conduit  will  occasion  a  still  greater 
waste  of  the  moving  force.  It  has  been  found 
that  a  curvilinear  pipe  discharged  less  water 
than  a  rectilinear  one  of  the  same  length ;  and 
that  when  the  flexures  are  vertical  the  quantity  is 
less  than  when  they  are  horizontal.  When  a  large 
pipe  has  a  number  of  contrary  flexures,  the  air 
sometimes  mixes  with  tiie  water  and  occupies 


.  ^       ,  .  *  c, ,   the  highest  parts  of  those  flexures,  by  which 

«n  by  applying  the  theorem  respecting  the  means  the  velocity  of  the  fluid  is  greatly  re- 
wloctty  of  discharge,  it  is  the  velocity  of  the  tardod,  and  the  quantity  discharged  greatly  di- 
eontracted  vein  that  muf.t  be  regarded.  ,  ruinished.    The  ancient  Romans  appear  to  have 
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been  aware  of  this  fact,  as  they  provided  escapes 
for  the  air  that  might  be  brought  down  in  theur 
aqneduct  bridges  of  Lyons  and  elsewhere. 

When  liquids  flow  through  very  small  orifices, 
or  capillary  tubes,  the  resistance  is  greatly 
augmented,  and  the  rules  that  apply  to  orifices 
or  pipes  of  considerable  diameter  no  longer 
hold  good.  In  this  case  the  Telocity  depends 
very  considerably  on  the  temperature  of  the 
fluid.  Thus  pure  wat«r  at  a  temperature  near 
the  boiling  point,  is  fbimd  to  flow  through  a 
capillary  tube  flve  times  faster  than  when  the 
temperature  is  near  the  freezing  point.  Al- 
cohol is  found  to  flow  six  times  faster  than 
before,  when  the  temperature  is  raised  to  124°. 
Quicksilver  is  less  affected,  but  it  is  found  to 
ejidure  heat  through  a  wider  range. 

With  respect  to  water  running  in  c^n  chan- 
nels or  in  rivers,  the  resisting  forces  are  so 
numerous,  and  of  so  irregular  a  nature,  that 
it  is  difficult  to  attempt  to  deduce  their  effects 
from  any  general  principles.  In  all  cases  the 
velocity  is  increased  by  the  depth  of  the  stream, 
and  of  the  declivity  over  which  it  runs  up  to  a  cer- 
tain limit,  i.e.  till  the  resistance,  which  increases 
with  the  velocity,  becomes  equal  to  the  accele- 
ration, when  the  motion  of  the  stream  becomes 
uniform.  The  resistance,  of  course,  depends  a 
great  deal  upon  the  evenness  of  the  bottom  and 
sides  of  the  channel,  which  has  lately  been 
ascertained  by  the  researches  of  Bazin  to  be  a 
very  important  element  in  the  calculations  of 
the  yield  of  such  a  mode  of  conveying  water. 
The  greatest  velocity  of  a  river  is  at  the  surface 
and  in  the  middle  of  the  stream,  from  which 
it  diminishes  towards  the  sides  and  bottom, 
where  it  is  the  least  It  has  been  found  by 
experiment  that  if  firom  the  square  root  of  the 
velocity  at  the  surface  in  the  middle  of  the 
stream,  expressed  in  inches  per  second,  unitv 
be  subtracted,  the  square  of  the  remainder  wiU 
be  the  velocity  per  second  of  the  water  at  the 
bottom.  Thus  let  v— the  velocity  at  the  sur&ce 
in  the  middle  of  the  stream,  then  the  bottom 
velocity  will  be  expressed  by 

It  has  also  been  found,  by  experiment,  that  the 
mean  velocity  (or  that  with  which,  were  the 
whole  stream  to  move,  the  discharge  would  be 
the  same  as  the  real  discharge)  is  equal  to  half 
the  sum  of  the  greater  and  less  velocities,  as 
computed  by  the  above  formula.  The  mean 
velocity  is  therefore 

2 

These  formulieare  deduced  from  the  experiments 
of  Du  Buat.  (Pkyfair's  EUtmtUs  of  Natural 
Philosophy.) 

When  the  sections  of  a  river  vary,  the  quan- 
tity of  water  remaining  the  same,  the  mean 
velocities  are  inversely  as  the  areas  of  the 
sections;  but  when  the  river  receives  a  per- 
manent addition,  the  velocity  is  immediately 
increased.  The  effect  of  this  is  to  augment 
the  action  qd  the  sides  and  bottom,  in  conse- 
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quenoe  of  which  the  width  is  augmented,  and 
sometimes,  though  more  rarely,  the  depth. 
This  increase  of  width,  by  multiplying  the 
points  of  resistance,  again  reduces  the  velocity 
till  an  equilibrium  is  established  between  the 
Telocity  and  resistance  ;  after  which  the  bed  of 
the  river  becomes  as  nearly  permanent  as  the 
conditions  of  the  flow  of  water  will  allow  it  to 
be.    [KivsB.] 

The  determination  of  the  force  with  whidi  a 
liquid  in  motion  strikes  a  solid  at  rest,  and  th« 
force  necessazy  to  propel  a  solid  immersed  in 
a  liquid,  is  another  important  branch  of  tho 
science  of  Hydraulics,  though  the  name  will 
hardly  apply  to  it.  Of  the  general  principles 
hitherto  deduced  from  theory,  there  are,  how- 
ever, onl^  a  few  which  afford  a  tolerable  ap- 
proximation to  the  results  of  experiment  The 
force  of  a  stream  must  be  regarded  as  com- 
pounded of  the  force  of  each  particle,  and  of 
the  number  of  particles  that  strike  the  object 
in  a  given  time.  Now,  the  force  of  each  par- 
ticle is  proportional  to  the  velocity  with  which 
it  impinges ;  and  the  number  of  particles  that 
stzike  in  a  given  time  is  also  proportional  to 
the  velocity  of  the  stream,  supposing  its  section 
to  remain  the  same ;  hence  the  whole  force  of 
the  stream  is  as  the  square  of  the  velocitv. 
It  follows  that  if  the  plane  ^rack  by  the  stream 
be  itself  in  motion,  the  impulse  will  be  as  the 
square  of  the  differences  of  their  velocities ;  and 
if  a  stream  stiike  obliquely  upon  a  plane,  its 
force  is  less  than  if  it  struck  directly  in  the 
same  plane  in  the  ratio  of  the  cube  of  the  sine 
of  obliquity  to  the  cube  of  the  radius.  But  it 
would  appear  from  experiment  that  this  last 
consequence  only  holds  true  when  the  angle  of 
inclination  is  greater  than  60°.  It  might  seem 
(and  it  is  agreeable  to  theory  to  suppose)  that 
a  plane  moving  against  a  liquid  at  rest  with  a 
certain  velocity,  would  receive  the  same  im- 
pulse as  if  the  liquid  were  to  move  with  that 
velocitv,  and  the  plane  to  remain  at  rest. 
This,  however,  is  not  confirmed  by  ex)3eiience, 
which  proves  that  the  resistance  of  a  liquid  to 
a  body  in  motion  is  considerably  less  than  the 
percussion  of  the  liquid  moving  with  the  same 
velocity  against  the  body  at  rest  The  differ- 
ence arises  from  the  action  of  the  liquid  on  the 
hinder  part  of  the  moving  body,  by  which  the 
resistance  is  in  some  degree  counteracted; 
but  the  resistance  depends  veiy  materially  on 
the  figure  of  the  body,  and  the  relation  of  its 
length  to  its  breadth.  A  conical-shaped  bodv, 
when  its  length  is  considerable,  is  more  easily 
drawn  through  the  water  with  its  broad  thHU 
with  its  narrow  end  forwards.  In  general  it 
is  found  that  whatever  tends  to  diminish  the 
adhesion  of  the  body  to  the  liquid,  tends  aL^o 
to  diminish  the  resistance.  A  wedge,  which 
has  its  sides  rubbed  with  grease,  is  found  to 
move  more  freely  through  the  water  than  if  it 
were  presented  in  its  natural  state ;  hence  the 
great  advantage  of  coating  a  ship's  bottom 
with  copper.     [Rbsistance.] 

The  following  are  some  of  the  best  works 
on  the  subject:    Belidor,    Architecture    H^- 
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^nnUque;  Frisi,  Opera  Omnia ;  BoBsat^  Traiti 
dHtfdrod^nami^ue ;  Du  Bnat,  Principes  <fITV' 
drauliqve;  Prouy,  Nouvelle  Architecture  Iiy- 
draulique;  HecJ^erches  Physico^Mathimatiques 
ntr  la  Thkrie  des  Eaux  Courantes;  Navier, 
Sisumi  des  Lemons  donnis  a  V^coU  Poly- 
tftknique;  Raocol/a  dei  AtUori  ItcUiani  cm 
hairwirattaiosur  TAcque  Corrente;  D*Aubris- 
sm's  I^it^  dHydratUiqw ;  Eytelwein,  Hand- 
buck  der  Mechanik ;  Leslie ;  x  onng ;  Bobison ; 
Ludner^s  Treatises  on  Hydraulics ;  Nicholson's 
tnosUtion  of  Venturi's  Tracts;  &c.  &c.  A 
more  complete  list  of  the  bibliography  on 
this  subject  will  be  found  in  the  tract  npon 
Hjdnafie  Engineering  in  Weale's  Series,  by 
G.  HBumell. 

Hydrides.  Gompoandfl  of  hydrogen  with 
other  elements  or  radicals. 

Hydrlodlo  Aoid.  A  ^eons  compound 
of  hydrogen  and  iodine,  obtained  by  the  mntnal 
decomposition  of  iodide  of  phosphoros  and 
water.  It  is  composed  of  126  iodine  +  1  hy- 
drogen; and  its  cqniyalent,  therefore,  is  127. 
The  specific  gravity  of  this  gas  is  4  4.  It  is 
npidlj  absorbed  by  water,  famishing  a  sour 
deose  liquid,  which  becomes  brown  by  exposure 
to  air,  in  consequence  of  the  eyolution  of  a 
little  iodine.  It  is  decomposed  by  chlorine, 
which  abstracts  the  hydrogen  to  form  hydro- 
chloric add,  and  sets  the  iodine  free. 

Hydrotaointe  Add.  A  gaseous  acid 
composed  of  78  bromine  +  1  hydro^n.  It  is 
obtained  by  the  mntnal  decomposition  of  bro- 
mide of  phosphorus  and  water. 

Bydrooarbons.  Commands  of  carbon 
and  hydrogen.  These  combinations  are  nnme- 
roni,  and  form  a  variety  of  important  gaseous, 
liquid,  and  solid  producta,  the  composition  and 
chanders  of  which  are  stated  under  other 
heads.  Marsh  gas  and  defiant  gas  may  be 
cited  as  instances  ot  gaseous^  oil  of  turpentine 
and  benzole  ot  liqmd,  and  naphthaline  and 
paniSn  of  solid  hydrocarbons. 
Hydrooardla.  Dropsy  of  the  pericardium. 
B^drooeto  (Gr.  08o»p,  and  k^i7,  a  tumour). 
A  collection  of  wateiy  or  serous  fluid  in  the 
Umica  vaginalis  testis. 

Bydroeephalns  (Gr.  ffSvp,  and  ice^aAij, 
tke  head).  Dropsy  of  the  brain,  or  water  in 
the  head.  The  acute  form  of  this  disease  is 
almost  confined  to  childhood ;  it  is  marked  by 
febrile  symptoms,  pain  of  the  head,  and  in 
very  yonn^  chilcben  enlai^ement  of  it.  The 
^jf-i  are  irregularly  directed  and  the  pupil 
dilated.  The  eyes  are  not  perfectly  closed  in 
ilpfp,  and  tliere  appears  a  degree  of  delirium, 
as  fv  as  can  be  judged  of  in  children ;  coma, 
eo&Tulgions,  and  paralysis  are  frequent  conse- 
quences. The  ventricles  of  the  brain  are  the 
chief  seat  of  the  watery  accumulation.  Bleed- 
m  bov^  the  temporal  artery  or  jugular  vein, 
eJd  applications  to  the  head,  and  brisk  purga- 
tives with  calomel,  are  the  leading  remedies. 

HydrMAaridAeeaB  (Hydrooiaris,  one  of 

the  genera).    A    natural    order    of  floating 

Hodogens  of  the  Hydral  alliance,  inhabiting 

Europe  and  some  other  places,  known  by  their 
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tripetaloideous  flowers  with  an  inferior  ovanr. 
They  agree  with  Alismacea  in  habit  and  id 
want  of  albumen,  but  differ  in  their  carpels 
being  definite  in  number.  They  are  not  of  any 
known  use,  but  many  of  the  species  are  hand- 
some when  in  flower. 

KydrooMorlo  Aoid  (Gr.  88«i»p,  and  x^^pih 
pale).  A  gaseous  compound  of  1  atom  of 
chlorine  «>  36,  and  1  atom  of  hydrogen  a  I ; 
the  equivalent^  therefore,  of  the  hydrochloric 
acid  is  «  37.     [Muriatic  Acin.] 

BydroooiissD  (Gr.  CBup,  and  icopts^  a  bity). 
The  name  of  a  tribe  of  Hemipterans,  including 
the  water-bugs ;  these  differ  from  the  Geocorisee, 
or  land-buffs,  in  having  minute  antennae  insert c-d 
beneath  the  eyes.  This  tribe  includes  the 
water^scorpions  {Nepida)  and  the  boat-men 
[Notonectutay, 

Bydrocoiyla  (Gr.  88«^,  and  KOTbK%  a 
cavity).  A  curious  little  native  Umbellifer, 
sometimes  called  Pennywort,  remarkable  for 
its  round  peltate  leaves.  It  is  reputed  to  be 
injurious  to  sheep,  but  probably  without  just 
cause,  the  marshy  situations  in  which  it  grows 
being  far  more  inimical  to  these  animals. 

Bydrooyanlo  Aoid  (Gr.  09»p,  and  ic^or, 
blite).  This  noxious  compound  was  flrst  dis- 
covered by  Scheele  in  1782,  and  was  called 
Prussic  acid,  but  its  real  nature  was  not  under- 
stood till  the  discovery  of  cyanogen  by  Gay 
Lussac  in  1815.  Its  ultimate  components  are 
2  atoms  of  carbon,  1  of  nitrogen,  and  1  of  hy- 
drogen. It  is  obtained  by  gently  heating  in 
a  nnall  retort  a  mixture  of  3  parte  of  cyanide 
of  mercury  and  2  of  hydrochloric  acid.  The 
evolved  vapours  should  be  passed  through  a 
tube  containing  fragments  oi  marble,  in  or^ler 
to  absorb  anv  hydrochloric  acid  that  may 
chance  to  distil  over,  and  ultimately  condensed 
in  a  receiver  immersed  in  a  freezing  mixture. 
The  hydrocyanic  acid  is  a  colourless  liquid, 
having  a  strong  odour  resembling  that  of  bitter 
almonds ;  its  specific  gravity  at  45^  is  07.  It 
boils  at  80^,  and  freezes  at  0^.  Dissolved  in  a 
large  quantity  of  water,  it  imparts  to  it  the 
smell  and  taste  of  the  laurel  or  bitter  almond 
water;  it  is  intensely  poisonous — less  than  a 
grain  of  it  has  destroys  the  life  of  an  adult  in 
twenty  minutes.  Largely  diluted  with  water  it 
is  used  in  medicine  as  a  sedative,  and  externally 
in  chrom'c  skin  diseases.  The  dilute  hydro- 
cyanic acid  of  the  London  Pharmacopeia  con- 
tains 2  per  cent,  of  the  real  acid,  and  that  sold 
under  the  name  of  Scheele's  acid  contains 
about  5  per  cent  Of  this,  if  not  further 
diluted,  from  twenty  to  thirty  drops  would 
generally  suffice  to  destroy  the  life  of  an  adult. 
The  antidotes  to  be  used  in  cases  of  poiponing 
by  this  add  are  chlorine,  ammonia,  cold  a^ 
fusion,  and  artificial  respiration.  (Taylor  On 
Poisons.) 

Bydrodynamlos  (Gr.  08»p,  and  d^ofits, 
power).  The  science  tliat  applies  the  princi- 
ples of  dynamics  to  determine  the  conditions 
of  motion,  or  rest,  upon  fluid  bodies.  It  is 
usually  divided  into  two  branches ;  namely, 
hydrostaticSf  which  explains  the  laws  of  the 
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equilibrium,  pressure,  and  cohesion  of  fluids ; 
and  hydraulics,  which  explains  the  kws  of 
their  motion,  together  with  the  principles  of 
the  machines  in  which  thej  are  chiefly  con- 
cerned. Though  the  term  hydrodynamics  is 
sometimes  applied  generally  to  fluids  of  all 
kinds,  it  is  more  usually  confined  to  the 
non-elastic  or  incompressible  fluids,  such  as 
water,  mercury,  &c. ;  in  which  case  the  science 
which  treats  of  the  equilibrium  of  the  com- 
pressible and  elastic  fluids,  like  the  air,  is 
called  aerostatics,  and  that  which  treats  of  their 
motion  is  called  pneumatics. 

Hydrodynamics,  though  a  science  of  immense 
importance  in  its  application  to  the  various 
purposes  of  life,  was  not  cultivated  to  any 
extent  by  the  ancients,  all  their  knowledge  of 
the  doctrine  of  fluids  being  limited  to  a  few 
|)ropo8itions  regarding  the  pressure  and  equi- 
librium of  water.  Archimedes,  indeed,  estab- 
lished the  general  principles  which  serve  as  the 
foundations  of  hydrostatics  in  his  treatise  De 
Insidentibus  Hurnido  (irepl  t&p  Wort  i^urra- 
fi4vuv) ;  and  Ctesibius  and  Hero,  who  flourished 
at  Alexandria  about  120  years  after  Christ, 
invented  the  pump  of  compression,  the  siphon 
and  the  forcing  pump,  unless  the  siphon  is  to 
be  considered  a  much  more  ancient  invention, 
for  the  Egyptian  hieroglyphics  contain  very 
correct  representations  of  this  instrument,  and 
the  Boman  aqueducts  of  about  70  b.  c.  display 
the  knowledge  of  the  ancients  in  this  matter. 
Julius  Frontinus,  who  was  inspector  of  the 
public  fountains  at  Bome,  in  the  time  of  Nerva 
and  Tngan,  wrot«  a  work  on  the  Boman  aque- 
ducts, and  on  the  modes  of  distributing  water 
then  in  use;  but  he  appears  to  have  been  un- 
acquainted with  the  law  of  the  velocities  of 
running  waters  depending  on  their  depth. 
The  flrst  known  modern  treatise  on  Hydro- 
dynamics was  published,  in  1639,  by  Castelli, 
a  disciple  of  (ralileo,  under  the  title  of  Delia 
Misura  ddC  Aequo  Correnti;  and  it  contains  a 
satbfactory  explanation  of  various  phenomena 
in  the  motion  of  fluids.  Torricelli  discovered 
the  important  property  that  tJie  velocities  of 
fluids,  issuing  through  an  orifice,  is  as  the 
square  roots  of  the  pressure ;  Marriotte,  in  his 
Traiti  du  Mouvement  des  Eaux,  emploved  the 
principle  of  Torricelli,  and  explained  the  dis- 
crepancy between  theory  and  observation  by 
ascribing  it  to  the  retardation  of  the  water  s 
velocity  arising  from  friction.  Guglielmini 
was  the  first  who  treated  of  the  motion  of 
water  in  rivers  and  open  channels.  The  sub- 
ject of  the  oscillation  of  waves,  one  of  the  most 
difficult  in  the  whole  science,  was  first  investi- 
gated by  Sir  Isaac  Newton,  who  determined 
the  duration  of  the  oscillations,  and  thence 
concluded  that  the  velocities  of  waves  formed 
on  the  surface  of  waiter  are  in  the  subduplicate 
ratio  of  their  size.  He  was  also  the  flrst  who 
observed  the  contraction  in  the  vein  of  a  fluid 
issuing  through  an  oriflce,  and  he  regarded 
the  contracted  section  as  the  true  oriflce,  by 
which  the  theory  of  the  escape  of  water  was 
rendered  more  conformable  to  experience.  The 
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Hydrodynamica  of  Daniel  Bemouilli  was  pnb* 
lishfid  in  1738.  His  theoiy  of  the  motion  of 
fluids  consists  in  supposing,  firstly,  that  the 
surface  of  a  fluid  in  a  vessel,  while  emptying 
itself  by  an  orifice,  remains  unchanged,  and 
always  horizontal ;  and,  secondly,  that  if  the 
fluid  may  be  conceived  to  be  divided  into  an 
infinite  number  of  horizontal  strata,  all  the 
'  strata  remain  parallel,  and  descend  vertically, 
with  velocities  inversely  proportional  to  their 
I  breadth,  or  to  the  horizontal  sections  of  their 
.  reservoirs.  From  these  suppositions,  and  by 
means  of  the  application  of  the  principle  of 
the  conservation  of  living  forces,  ne  obtained 
solutions  of  the  principtd  problems  of  hydro- 
dynamics. The  mathematical  theory  of  the 
nature  of  fluids  was  farther  investigated  by 
John  Bernoulli,  Madaurin,  and  the  cele- 
brated D'Alembert,  the  latter  of  whom  placed 
it  in  an  entirely  new  light  by  the  application 
of  Euler*s  doctrine  of  partial  differences.  One 
of  the  best  treatises  on  hydrodynamics  which 
we  possess,  is  that  of  the  Abb^  Bossut,  in 
which  are  given  the  results  of  a  very  exten- 
sive set  of  experiments,  performed  with  great 
judgment  and  accuracy.  Similar  and  more 
extensively  varied  experiments  were  after- 
wards undertaken  by  Du  Buat,  whose  Principes 
ePHydratilique,  in  three  volumes,  contains  a 
theory  founded  upon  the  results  thus  ob- 
tained. Du  Buat  was  the  first  who  ascer- 
tained the  effect  of  heat  in  increasing  the 
fluidity  of  bodies  he  experimented  npon. 
Among  the  other  researches  more  recently 
undertaken  for  the  purpose  of  throwing  light 
upon  this  difficult  and  interesting  subject,  we 
may  mention  those  of  Prouy,  Coulomb,  Eytel- 
wein  of  Berlin,  Bidoni  of  Turin,  Sabatier, 
Poncelet,  Lesbros,  Morin,  George  Rennie, 
Jardine  of  Edinburgh,  Darcy,  Belanger,  Bazin, 
&C.  From  the  four  last-named  authors,  some 
valuable  results  with  respect  to  the  flow  of 
water  in  pipes  may  be  derived;  Poncelet, 
Lesbros,  and  Morin  principally  turned  their 
attention  to  the  effect  of  various  orifices  upon 
the  rate  of  dischaz^e  of  water  in  channels. 

The  analytical  theory  of  hydrodynamics 
resolves  itself  into  the  integration  of  equations 
of  practical  differences,  a  branch  of  the  cal- 
culus which  we  owe  to  Euler,  who  gave  the 
general  formulsB  for  the  motion  of  finids, 
founded  on  the  laws  of  their  equilibrium,  and 
thus  reduced  the  whole  question  of  the  me- 
chanics of  fluid  bodies  to  a  simple  one  of 
analysis.  If  these  formulae  could  be  int«» 
grated,  we  should  be  able  to  determine  com- 
pletely, in  every  case,  all  the  circumstances 
of  the  motion  and  action  of  a  fluid  suljected 
to  the  influences  of  any  forces  whatever ;  bnt 
such  is  the  difficulty  of  the  subject,  that  the 
integration,  except  in  a  few  limited  cases,  has 
hitherto  resisted  the  efforts  of  the  sr^itest 
mathematicians.  Lagrange,  in  his  MKanique 
Analyiiq7ieyhad  deduced  the  analytical formnUe 
of  the  motion  of  flmds  from  the  principle  of 
vertical  velocities,  and  thus  shown  that  dy- 
namics and  hydrodynamics  are  only  branches 
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of  one  great  principle,  and  results,  as  it  were, 
of  t  single  general  formula.  Laplace,  in  liiH 
Micadque  Celeste^  has  also  given  the  general 
«quation8  of  hydrodynamics,  and  applied  them 
to  the  qaestions  of  the  figure  of  the  earth,  and 
of  the  tides.  Since  the  days  of  those  illustrious 
mAthematicians,  the  theory  has  heen  illustrated, 
vith  reference  to  application  to  particular  cases, 
bj  Poisson,  Cauchy,  Navier,  Chullis,  Belanger, 
Wetsbach,  and  others;  but  it  cannot  be  said 
to  haxe  received  any  particular  extension. 
Tnatiseson  Hydrodynamics  are  very  numerous. 
Besides  the  works  of  Lagrange  and  Laplace, 
and  the  others  mentioned  we  would  refer  the 
student  toBossut'sZ^^rod[^n^{/nt^2^;  Poisson's 
Metaniqtu\  Moseley's  Elementary  Treatise  on 
Hydrostatics  and  Hydrodynamics ;  Jamieson's 
Mithanics  of  Fluids^  &c.  [Htdbostatics  and 
Htdbattucs.] 

Bydroflmorlo  ILotd*  A  highly  corrosive 
ind  veiy  volatile  liquid,  obtained  by  distilling 
in  leaden  or  silver  vessels  a  mixture  of  1  part 
oipure  fluor  spar  in  fine  powder  with  2  of  sul- 
pbaric  add.  This  compound  acts  vehemently 
upon  ^aas  and  all  silicious  combinations ;  it  is 
a  conpoond  of  19  fluorine  + 1  hydrogen  :  —  20 
hrdroflooric  add. 

HTilTOfen  (Or.  08«p,  and  ytyvdw,  I  gene- 
rate). Thia  important  element  is  only  known 
to  US  in  the  gaseous  or  permanently  elastic  form. 
It  waa  fonno^y  called  inflammalUe  air,  and  was 
Bometimes  considered  as  identical  with  phlogis- 
tvn,  or  the  matter  of  heat  It  is  usually  pro- 
coied  by  the  action  of  sulphuric  acid  and  zinc 
or  iron  upon  wat«r,  or  by  passing  the  vapour  of 
mter  over  red-hot  iron.  Pure  hydrogen  is  a 
coloarlessy  tasteless,  and  inodorous  gas.  100 
cabie  inches  at  mean  temperature  and  pressure 
veigh  2*13  grains ;  so  that  its  specific  gravity 
ooaipared  with  air  is  as  67  to  1,000,  and  it  is 
exactly  16  times  lighter  than  oxygen.  It  is 
therefore  the  lightest  known  form  of  matter, 
being  14*4  times  lighter  than  air,  and  11,000 
times  lighter  than  water.  It  bums  in  contact 
▼ith  sir  with  a  pale  flame ;  and  when  mixed 
vith  three  or  four  times  its  volume  of  air,  or 
vith  half  its  volume  of  pure  oxygen,  and  in- 
flamed, it  bums  rapidly,  and  in  the  latter  case 
vith  violent  explosion.  The  only  product  of 
this  oombustion  is  wcUer,  which  is  tnns  shown 
to  consist  of  1  part  by  weight  of  hydrogen  with 

8  of  oxygen;  so  that  upon  this  datum  the  num- 
ber 8  becomes  the  equivalent  of  oxygen,  and 

9  that  of  water.  Hydrogen  is  not  absorbed 
bj  vater,  and  animals  soon  die  when  confined 
bit 

Bydrograi^jr  (Gr.  S9»p,  and  ypAp»^  I 
fcnif).  The  description  of  the  waters  which 
exist  at  the  surface  of  the  earth,  particularly 
vith  reference  to  the  beazings  of  the  coasts, 
the  depths,  currents,  and  other  circumstances 
reqtdred  to  be  known  for  the  purposes  of  navi- 
gation. This  term  implies  the  same  thing  with 
Kgard  to  the  sea  that  geographv  implies  with 
r^ard  to  the  land.  Hydrograpmcal  charts  or 
fu>/»  are  prorjections  of  some  part  of  the  ocean, 
in  Thich  tiie  msridians.  parallels^  &&,  with 
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the  coasts,  capes,  rocks,  shallows,  &c.,  are  laid 
down  for  tiio  uses  of  navigation. 

KjrdrofforetsorBjrdrarets.  Compounds 
of  hydrogen  with  metals,  &c.  The  term  hydride 
is  sometimes  similariy  us.d. 

BydroleaoesD  (Hydrolea,  one  of  the  genera). 
A  small  group  of  Monopetalous  Exogens,  now 
included  in  HydrophyUacea. 

Bjrdrollte  (Gr.  9d«vp,  water ;  AfOos,  a  stone), 
A  name  given  to  Gmelinite  (8oda  Chabazitei 
as  containing  a  large  quantity  of  water.  It  is 
a  silicate  of  alumina,  iron,  and  potash,  con- 
taining nearly  twentv  per  cent  of  water,  and 
has  been  found  in  the  amygdaloidal  rocks  of 
Antrim  in  Ireland. 

Bydrolonr  (Gr.  ffSwp,  and  x6yos).  The 
part  of  the  general,  science  of  Physical  Geo- 
graphy that  relates  to  the  phenomena  of  water 
in  the  liquid  form. 

The  principal  part  of  the  water  on  tho 
globe  occupies  a  large  depression  of  the  surface, 
and  b  denominatm  the  Ooban.  Different 
parts  of  it  are  known  as  the  Pacific,  the 
ATLAimc,  the  Indian,  the  Abctic,  and  the 
Antabctic  Oceans.  The  rest  of  the  surfiice 
rises  above  the  level  of  the  ocean,  or  if  de- 
pressed is  occupied  by  waters  that  do  not 
connect  with  the  great  body  of  the  ocean. 

The  form  of  the  land,  or  in  other  words  the 
form  of  the  line  of  intersection  of  the  surfiice  of 
the  ocean  with  the  land,  is  extremely  irregular, 
the  water  entering  the  land  at  numerous  re- 
cesses and  the  land  projecting  into  the  water  by 
various  promontories.  The'  former  are  called 
Imlaio)  Sbas|,  Gulfs,  or  Bats,  according  to  the 
extent  to  which  the  water  is  land-locke£  The 
waters  reposing  in  hollows  within  the  land  are 
called  Laxbs,  and  the  waters  running  along  the 
surface  to  enter  the  ocean  or  the  lakos  or  be 
lost  in  plains  are  called  RrvuBS.  The  rivers 
connect  with  each  other,  and  form  large  and 
definite  Kiveb  Ststehs,  draining  definite  tracts 
of  land. 

The  grand  phenomena  of  the  ocean  include 
the  re^lar  TnxBa  and  Currents  which  affect 
it^  the  Winds  and  Storms  which  disturb  it; 
its  temperature,  depth,  and  mineral  contents. 
The  phenomena  of  fresh  water  actually  on  the 
surface  are  quite  distinct ;  and  the  phenomena 
of  water  in  the  atmosphere,  including  the 
falling  and  distribution  of  rain,  belong  to 
Meteoroloot,  another  department  of  Phy- 
sical Geo^phy. 

Few  things  connected  with  the  laws  of  mat^ 
tor  and  their  visible  results  on  the  earth  are 
more  striking  than  those  which  belong  to  the 
circulation  of  water  around  and  through  the 
earth.  The  warm  air  that  floats  above  the 
surface  of  the  ocean  is  constantly  raising 
vapour,  with  which  the  atmosphere  is  charged 
to  the  extent  of  at  least  four  parts  out  of  five, 
being  ready  to  give  it  off  at  the  slightest  change 
of  temperature.  When  the  air  in  this  state 
impinges  upon  land,  it  becomes  either  more 
heated  and  therefore  more  absorbent  (the 
additional  supply  being  readily  obtained),  or 
chilled  and  less  absorbent-,  and  in  a  condition 
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to  deposit  moisture  aa  rain.  Thus  on  all  high 
grounds,  which  are  necessarily  colder  than  the 
lowlands  in  the  same  latitude,  and  on  all  cooler 
latitudes  to  which  clouds  are  drifted,  there  is 
occasional  rain,  often  very  heavy  and  continuous 
over  large  tracts.  The  rain  that  thus  falls  is 
partly,  no  doubt,  reabsorbed  into  the  air,  or  is 
used  in  the  production  of  vegetable  and  animal 
tissue.  A  great  part,  however,  runs  along  the 
earth's  surface  in  streams  and  rivers,  circulating 
at  the  surface  visibly,  and  the  rest  enters  the 
strata,  pervades  them,  and  passes  through  them 
invisibly  from  place  to  place,  coming  out  again 
in  springs,  and  completing  another  circulation 
out  of  sight. 

The  influence  of  wat«r  is  felt  eveiywhere, 
and  all  the  phenomena  of  structure  observable 
in  rocks  of  every  kind  are  influenced  by  this 
coxnplete  and  never-ceasing  circulation. 

Hydrology  is  thus  a  department  of  great 
importance  and  interest.  The  details  wiU  be 
found  considered  in  various  separate  articles, 
of  whidi  the  names  are  printed  in  the  above 
paragraphs  in  capital  letters. 

Bydromanoy  (Gr.  iSp6f»aarrts,  a  water- 
prophet).  Among  the  ancients,  a  method  of 
divination  by  water.  It  was  performed  in 
various  ways.  Its  origin  is  ascribed  by  Varro 
to  the  Persians. 

Kjrdromel  (Gr.  09«/>,  and  fi4\t,  hon^). 
"Water  sweetened  with  honey,  which  when  fer- 
mented forms  mead. 

Bydrometer  (Gr.  08»p,  and  t^rpov,  mea* 
sure).  An  instrument  for  deteirmining  the 
specific  gravities  of  liquids,  and  thence  also  the 
strengths  of  spirituous  liquors.  Various  in< 
Btruments  of  different  forms  have  been  proved 
for  ascertaining  readily  the  specific  gravities  of 
fluids;  but  Sikes's  hydrometer,  directed  by 
Act  of  Parliament  to  be  used  in  collecting  the 
revenue  of  the  United  Kingdom,  may  be  con- 
sidered as  deserving  of  description.  This  in- 
strument is  represented  in  the  an- 
nexed figure.  A  B  is  a  flat  stem, 
divided  on  both  sides  into  eleven 
equal  parts,  each  of  which  is  again 
subdivided  into  two.  The  stem 
carries  a  hollow  brass  ball  B  C,  in 
which  is  flxed  a  conical  stalk  C  D, 
terminating  in  a  pear-shaped  bulb 
D.  Eight  different  weights  of  a 
circular  form,  and  marked  with  the 
numbers  10,  20,  30,  40,  60,  60,  70, 
-^-^  and  80,  are  cut  in  the  manner  repre- 
P^  Ip  sented  at  W,  so  that  they  can  be 
^^  II  placed  on  the  stalk  C  D.  When  the 
strength  of  spirits  is  to  be  measured, 
one  of  the  circular  weights  is  placed 
on  C  D,  which  is  found  by  trial  to  be  capable  of 
sinking  the  ball  so  far  that  the  surface^  of  the 
liquid  cuts  the  stem  at  one  of  the  divisions 
between  A  and  B.  The  number  of  this  division 
is  then  observed,  and  also  the  temperature  of 
the  liquid ;  and  the  corresponding  strength  per 
cent,  of  the  spirit  is  then  foimd  in  a  table  which 
accompanies  the  instrument  Glass  hydro- 
meters, adapted  to  various  scales,  are  in  oon- 
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I  stant  use  for  determining  the  specific  gravities 
'  of  all  kinds  of  liquids. 

I  Joneses  Hydrometer  is  an  improvement  on 
Sikes's.  It  has  a  square  stem  canying  a  dif- 
'  ferent  scale  upon  each  of  its  four  sides,  and  is 
'  accompanied  oy  three  separate  weights,  which 
'  with  the  unweighted  instrument  ooirespond 
with  the  four  scales. 

Baunik*8  Hydrometer  is  much  used  on  the 
Continent  In  principle  it  does  not  differ  from 
Sikes's.  Its  scale,  however,  is  quite  arbitraxy ; 
and  as  the  gravities  of  liquids  are  frequently 
given  in  degrees  Baumi  in  foreign  books^  the 
following  tables  will  be  found  useful  in  trans- 
lating these  degrees  into  real  specific  gravities : 

Table  for  the  Seduction  of  Degrees  of  Banmeg 
Hydrometer  to  real  Specific  Gravities  (wattr 
=  1).    Liquids  heavier  than  Watrr, 
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TwaddelTs  Hydrometer  is  much  used  by 
English  chemical  manufacturers  for  testing 
liquids  heavier  than  water.  Its  degrees  are 
converted  into  ordinary  specific  gravities  by 
multiplying  them  by  6,  adding  1000,  and  di- 
viding the  sum  by  1000.    Thus 


20O  Twaddella 
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Another  ea^  method  of  determining  the 
densities  of  different  liquids,  sometimes  pr&c- 
tis.Hl,  is  by  means  of  a  set  of  glass  beads  pre- 
Tiouifly  adjusted  and  numbered.  Thrown  into 
aor  liquid,  the  heavier  balls  sink  and  the  lighter 
float  at  the  surface ;  but  one  of  them  approach- 
ing the  density  of  the  liquid  will  be  in  a  sttit^ 
of  indifference  as  to  buoyancy,  or  will  float 
under  the  Bur&ce.  The  number  on  this  ball 
indicates,  in  thousandth  parts,  the  specific 
deniity  of  the  liquid. 

Bydrometra  (Ghr.  08»p,  and  fifirpa,  the 
womb).    Dropsy  of  the  uterus. 

Bydrometrldse  (Grr.  05wp,  and  /i^pa).  A 
^mily  of  Qtocorisa,  or  land-bugs,  but  of  aqua- 
tic habits ;  not^  kowerer,  liTing  in  water,  but 
frequenting  the  surface. 

B^dropatliy  (Gr.  08o»/>,  and  vdBos,  disease). 
This  term  is  applied  to  a  treatment  of  disease 
genenlly  callea  the  cold-water  cure;  it  was 
suggest^  in  1828,  by  Vincent  Priessnitz  of 
Gnefeobezg  in  Silesia^  and  consists  in  the 
iotenud  and  external  administration  of  cold 
«iiter,  accompanied  by  air  and  exercise,  early 
boors,  and  strict  attention  to  diet ;  there  are, 
therefore,  many  cajses  in  which  such  a  plan 
rationally  pursued  must  be  obTiously  useful, 
more  especially  to  oyerphysicked  individuals, 
residing  m  populous  towns,  eating  and  drinking 
too  mnch,  ana  keeping  bad  hours.  At  the  same 
time,  some  parts  of  the  treatment  are  by  some 
considered  to  be  '  of  so  outrageous  a  character 
as  frequently  to  aggravate  the  disease  which 
they  are  intended  to  cure,  and  occasionally  to 
endanger  the  life  of  the  patient.' 

Bydroperieartflmn  (Gr.  08wp,  and  xcpi- 
uifiiat,  aifcui  the  heart).  Dropsy  of,  or  an 
nnnatonl  accumulation  of  watery  fluid  in,  the 
sac  of  the  heart 

Bydropliane  (Gr.  88«p,  and  (paliWj  1  show). 
A  Tarietf  of  opal,  which  is  white  and  opaque 
vben  dry,  but  becomes  translucent  in  water. 

Xydroplildes  (Gr.  IPivp,  and  i<f>h,  a  ser- 
pent). A  name  applied  to  the  section  of  Ophi- 
dwu,  including  the  water-snakes.  These  are 
principally  distinguished  by  having  the  tail 
compressed  or  flattened  sideways,  for  the  pur- 
pose of  swimming.  They  are  armed  with 
poison  fangs ;  but  these  are  of  small  size,  and 
&r&  associated  with  a  row  of  non-venomous 
maxillary  teeth. 

Bydropliilldse  (Gr.  SSosp,  and  ^lA^w,  7 
lotv).  A  family  of  Pentamerous  Ck)leopterans, 
inckding  those  species  which  have  short  davate 
antennae,  long  and  slender  palpi,  mandibles 
hidentate  at  the  tips ;  body  oval  and  convex ; 
uid  the  hind-legs  often  ciliated  ^e  Hydro- 
fhilida,  like  the  Djfticida,  are  aquatic  beetles, 
tnd  have  wings  by  which  they  can  transport 
themselves  from  one  piece  of  water  to  another ; 
bnt  they  arte  vegetable-feeders,  and  are  less 
Mtire  in  their  movements  than  the  predatory 
vate^beetle8.  The  &mily  includes  manv  genera. 
The  typical  species,  Hydrophilus  carabcides,  is 
er)omou  in  the  stagnant  ponds  and  ditches  of 
this  country. 

Bydropboliia  (Gr.  Upo^fila,  dread  of 
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water).  A  disease  remarkably  characterised  by 
alarm  at  the  approach  of  water,  and  caused  by 
the  bite  of  a  miad  dog  or  other  rabid  animal ; 
but  it  does  not  appear  capable  of  being  com- 
municated by  the  human  subject.  At  some  in- 
definite period  after  the  bite,  and  often  Ions 
after  all  local  ixguiy  has  healed,  itching  anl 
pain  in  the  bitten  part,  heaviness,  great  rest- 
lessness and  uneasiness,  and  mental  alarm 
ensue,  followed  by  pains  about  the  neck,  senise 
of  choking,  and  great  irritability  and  horror  at 
any  attempt  to  drink,  although  solid  food  can 
generally  be  swallowed.  Fever,  vomiting,  ex- 
cessive thirst,  spitting  of  viscid  saliva,  and 
difficult  respiration  ^en  come  on,  with  ir- 
regular pulse  and  convulsions,  under  which  the 
sufferer  sinks  more  or  less  rapidly  according 
to  the  strength  of  bis  constitution.  Delirium 
sometimes  precedes  death,  but  not  always ;  in 
many  instances  the  judgment  appears  unaffnct^nL 
It  unfortunately  happens  that  nothing  in  the 
way  of  cure,  and  little  even  as  palliation,  has 
been  successfully  'ifiected  in  this  disease ;  but 
there  appears  little  doubt  that  the  timely  appli- 
cation of  preventive  measures  has  been  success- 
fU,  and  of  these  the  amputation  or  excision  of 
the  bitten  part,  and  the  application  of  caustics 
to  it^  or  both  united,  are  most  to  be  relied  on ; 
and  the  sooner  they  are  resorted  to  the  better 
the  chance  of  success,  but  it  appears  that  they 
may  be  effective  any  time  before  the  appearance 
of  symptoms.  Among  caustics,  the  nitric  acid 
is  perhaps  the  most  effective.  It  energetically 
acts  QpK)n  and  decomposes  all  animal  matter, 
and  fluids  more  especially :  and  if  applied  veiy 
soon  after  the  bite,  can  scarcely  fail  to  be 
effective:  it  also  penetrates  the  wound,  and 
forms  a  sloughing  sore.  The  appearance  of 
madness  in  dogs,  m  its  early  stages  at  least,  is 
unfortunately  not  very  well  defined,  nor  always 
easily  distinguishable  from  their  other  maladies: 
whether  the  bite  is  less  dangerous  before  they 
become  evidently  rabid  than  afterwards,  seems 
to  be  doubtful.  In  eeneral  the  animal  is  ob- 
served to  be  unusually  dull  and  unsociable, 
refuses  food,  hangs  his  head,  and  appears 
drowsy :  he  flies  at  strangers,,  but  usual^  re- 
cognises his  master,  though  with  compara- 
tive indifference.  Afterwards  his  breathing 
is  quick  and  heavy ;  frothy  matter  runs  from 
his  mouth ;  he  walks  slowly,  but  occasionally 
runs  and  starts  forward ;  at  length  he  forgets 
his  master,  often  falls  down,  flies  at  everybody 
in  his  way,  grows  furious,  and  in  four-and- 
twenty  or  thirty  hours  dies. 

Bydropliyllaoeee  (Hydrophyllum,  one  of 
the  genera).  A  natural  order  of  herbaceous 
Exogens,  inhabiting  America  and  belonging  to 
the  Cortnsal  alliance.  They  come  very  nmi  to 
Boraginacea^  from  which  Siey  are  known  by 
their  one-celled,  many-seeded  fruit,  and  other 
characters.  Some  Polenumia^a  have  the  habit 
of  this  order.  .  The  species  of  Eutoca  and  Pha- 
cdia  are  often  cultivated  on  account  of  their 
pretty  flowers. 

Bydroplisrtes  (Gr.  ffSoip,  and  ^vrJr,  a 
piani).    Plants  whidi  thrive  in  water ;  a  name 
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giren  by  botanists  to  algaceous  plAnts,  and 
sometimes  confined  to  those  which  are  found 
in  fresh  water.    It  has  been  remarknl  by  Lyell 
(Principles  of^  Geology)  that  the  number  of 
hydrophytes  is  very  considerable,  and  their 
stations  more  yaried  than    could  hare  been 
anticipated;  for  while  some  plants  are  daily  | 
covered  and  uncovered  by  the  tide,  others  live  I 
in  abysses  of  the  ocean  at  the  extraordinary 
depth  of  1,000  feet  j  and  although  such  situa-  | 
tions  must  be  profoundly  dark,  at  least  to  our 
organs,  many  of  these  yegetables  are  highly 
coloured. 

Bydrops  {Or.  ff^fwifr).  Dropsy.  An  un- 
natural accumulation  of  fluid  in  the  cellular 
membrane  or  cavities  of  the  body. 

Bjdroptbalmla  (Gr.  08wp,  and  ^^doA/iof, 
ike  eye).    Dropsy  of  the  eye. 

Bydroracmtls  (Gr.  CfSwp,  and  pix'^s,  the 
spine).  A  tumour  upon  the  spine  of  infants ; 
at  first  of  a  blue  colour,  but  afterwards  becoming 
translucent;  it  is  attended  with  paralysis  of 
the  lower  limbs,  and  is  usually  fatal  in  its  con- 
sequences. 

By  drotoop«  (Gr.  UpwxKiinoir,  from  8^o»p,  and 
oKowtctf  I  view).  An  instrument  anciently  used 
for  measuring  time  by  means  of  the  flowing  of 
water  through  a  small  orifice.  It  consisted  of 
a  cylindrical  tube,  conical  at  the  bottom.  The 
cylinder  was  graduated ;  and  as  the  water 
trickled  out  at  the  apex  of  the  cone,  its 
sur&ce  became  successively  contiguous  to  the 
divisions  marked  on  the  cone,  and  thereby 
pointed  out  the  hour. 

Bydrostatio  Balance  (Gr.  ^poffrdrjis). 
A  balance  for  weighing  substances  in  water, 
for  the  purpose  of  ascertaining  their  specific 
gravities. 

Bydrostatto  Bellows.  An  apparatus 
for  illustrating  the  hydrostatic  paradox^  or  that 
peculiar  prop^ty  of  liquids  in  virtue  of  which 
they  transmit  pressure  equally  in  every  direction. 
In  the  annexed  figure  B  0 
and  D  £  are  two  flat  boards 
united  by  leather  or  flexible 
cloth  A,  water-tight.  A  short 
tube  fitted  with  a  stop-cock 
communicates  with  the  in- 
terior of  the  bellows,  by  which 
the  liquid  may  be  discharged. 
From  the  short  tube  a  long 
tube  T  rises  perpendicularly,- 
and  terminates  in  a  funnel  F. 
The  upper  board  B  C  is  loaded 
with  weights,  which  press  it 
against  the  lower  board  D  E.  On  pouring  water 
into  the  funnel  F  it  will  descend  through  the 
tube  T,  and  enter  between  the  boards;  and 
by  continuing  the  supply  a  column  will  be 
formed  in  the  tube,  the  weight  of  which, 
transmitted  through  the  water  in  the  bellows, 
will  raise  and  support  the  weights  on  the 
board. 

Bydr«wtatle  VaradoJk  A  term  frequently 

employed  to  designate  that  principle  in  nydro- 

statics  according  to  which  any  quantity  of 

water,  however  small,  may  be  mado  to  balance 
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any  weighty  however  great.      [Htdbo9Tatio 
Brllows.] 

BydroBtatio  Preas*  also  called  the 
Bydraulio  Pre«i«  and  sometimes,  from  tho 
name  of  the  engineer  who  gave  it  the  funa 
under  which  it  is  now  constructed,  and  bwii^'ht 
it  into  general  use,  Brainali*B  Press.  A 
machine  by  means  of  which  an  enormous  force 
or  pressure  is  obtained  through  the  medium  of 
water.  The  principle  is  the  same  as  that  of 
the  hydrostatic  bellows  ;  from  which,  indeed,  it 
only  differs  by  the  substitution  of  a  strong 
forcing  pump  for  the  long  tube,  and  a  bam4 
and  piston  for  the  leather  and  boards.  It  con- 
sists of  a  short  and  very  strong  pump-barrel 

A  B,  with  a  solid  piston  C   - j 

of  proportionate  strength,  \  / 
which  is  pushed  upwards 
against  tne  thing  to  be 
compressed  by  water 
driven  into  the  barrel 
beneath  it  at  F  from  the 
small  forcing  pump  E.  If  the  small  pnmp 
have  only  one-thousandth  of  the  area  of  the 
large  barrel,  and  if  a  man  by  moans  of  its 
lever  handle  D  press  its  piston  down  with  a 
force  of  600  pounds,  the  piston  of  the  great 
barrel,  in  virtue  of  the  hychostatic  principle  of 
equal  pressure  in  all  directions^  will  rise  with  a 
force  of  a  thousand  times  500  pounds,  or  more 
than  200  tons.  The  hydrostatic  press  is  applied 
to  a  great  variety  of  useful  purposes ;  for  com- 
pressing bales  of  goods,  as  paper,  cotton,  wool, 
tobacco,  &C. ;  for  expressing  oils  firom  seeds, 
raising  weights,  uprooting  trees,  &c 

Bydrostatica.  The  name  of  an  order  of 
AcalepheSf  including  those  which  have  one  or 
more  air-vessels  appended  to  their  body. 

BydroBtatloe.  The  science  which  explains 
the  properties  of  the  equilibrium  and  pressure 
of  bquids.  It  is  the  application  of  statics  to 
the  peculiar  oonstitntion  of  water  or  other 
bodies  eTisting  in  the  perfectly  liquid  form. 

The  whole  doctrine  of  the  equilibrium  and 
pressure  of  liquids  is  deduced  ^m  the  follow- 
ing fundamental  law:  'When  a  liquid  mass 
is  in  equilibrium  under  the  action  of  forces  of 
any  kind,  every  molecule  of  the  maae  sustains 
an  equal  pressure  in  all  directions.' 

One  of  the  most  obvious  consequences  of  the 
above  law  is,  that  the  surface  of  a  liquid  when 
at  rest  in  an  open  vessel,  and  acted  upon  by  no 
other  force  than  gravity,  is  horizontal  or  per- 
pendicular to  the  direction  of  gravitv.  If  the 
directions  of  gravity  are  panulel,  ^e  surface 
will  consequently  be  a  plane ;  if  thev  converge 
to  a  pointy  the  surface  of  the  liquid  will  be  a 
portion  of  a  sphere.  Stagnant  water  at  the 
surfiEice  of  the  earth,  therefore,  assumes  the 
spherical  figure ;  but  by  reason  of  the  magni- 
tude of  the  sphere  the  cun^ature  of  any  small 
portion  of  it  is  insensible,  and  the  surface  may 
be  regarded  as  a  plane.  A  ring  sunonnding 
the  earth  would  bend  away  from  a  perfectly 
straight  line  only  eight  inches  in  a  mile. 

If  a  free  communication  is  made  between 
two  or  more  vessels  containing  a  liquid   by 
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pipffi  or  tubes  or  otherwise,  the  siurfiice  of  the 
liquid  when  in  equilibrium  will  always  stand 
It  the  same  lerel. 

The  liquid  contained  in  a  vessel  being  at 
pest,  and  subjected  to  the  action  of  gravit}* 
only,  any  particle  of  it  is  pressed  in  all  direc- 
tions (vertically,  horizontaUy,  or  obliquely)  by 
a  force  which  is  equal  to  the  weight  of  the 
vertical  column  of  the  liquid  incumbent  on  it 

Instead  of  a  particle  of  the  liquid  itself,  we 
mav  consider  the  column  to  rest  on  an  inde- 
finitely sniall  portion  of  the  bottom  or  the  sides 
of  the  vessel  in  which  it  is  contained,  and  it 
will  follow  that  the  pressure  on  an  indefinitely 
so'ill  portion  of  the  area  at  any  point  of  the 
liottom  or  sides  is  perpendicular  to  the  plane  of 
that  area,  and  equal  to  the  weight  of  a  vertical 
eolnmn  of  the  liquid  standing  on  it  as  a  base 
and  reaching  to  the  surface.  Hence  the  whole 
preasare  sustained  by  any  finite  portion  of  the 
bottom  or  sides  of  the  vessel  is  equal  to  the 
▼eight  of  a  column  of  the  liquid  having  for  its 
hase  the  surface  pressed  on  (extended  into  a 
plane  if  necessary),  and  for  its  altitude  the 
distance  of  the  centre  of  gravity  of  that  surface 
from  the  surface  of  the  liquid. 

The  point  of  a  plane  sur&ce  at  which  the 
resultant  of  all  the  liquid  pressures  upon  it  is 
applied,  is  called  the  centre  offrtuewre.  From 
the  above  it  follows  that  the  pressure  on  the 
bottom  of  the  vessel  depends  only  on  the  mag- 
nitude of  the  bottom  and  the  depth  of  the 
liquid,  and  is  entirely  independent  of  the  form 
of  the  sides  and  of  the  quantity  of  liquid  in 
the  vessel  It  is  on  this  principle  that  the 
h^TotUUic  press  and  hydrostatic  bellows  are 
constructed.  A  body  immersed  in  a  liquid  is 
pressed  upwards  by  a  force  equal  to  the  weight 
of  the  liquid  it  displaces ;  and  the  difference 
hetveen  the  absolute  weight  of  a  body  and  its 
▼eight  when  entirely  immersed,  is  the  same 
with  the  weight  of  a  quantity  of  the  liquid 
eq^  in  bulk  to  the  body.  The  spec^  gravity 
of  a  body,  therefore,  being  the  ratio  of  its  own 
vei^t  to  that  of  an  equal  volume  of  water, 
Buy  at  once  be  found  by  weighing  it  first  in 
air  and  then  in  water.  The  equilibrium  of 
solid  bodies  floating  on  liquids,  a  subject 
disnwed  by  Archimedes  in  his  treatise  JDe 
Hmtido  Insidentibvs,  is  an  important  part  of 
h]rdrostaticB  in  consequence  of  its  relation  to 
the  eoostmction  and  stowage  of  ships.  A  body 
placed  on  a  fluid  specifically  heavier  than  itself, 
will  sink  so  far  that  the  weight  of  the  fluid 
(displaced  is  equal  to  the  whole  weight  of  the 
Wj;  and  when  it  assumes  the  position  of 
equilibrium,  the  line  which  joins  the  centre  of 
gravity  of  the  body  and  the  centre  of  buoyancy 
( which  is  the  same  as  the  centre  of  gravity  of 
the  munersed  part  supposed  to  be  homogeneous) 
is  perpendicular  to  ^e  surface  of  the  water,  or 
the  horizon. 

The  centre  of  gravity  of  a  body  is  a  fixed 
point  relatively  to  the  body  itself;  but  the 
«ntre  of  buoyancy,  which  depends  on  the  figure 
(!f  the  immersed  port^  will  change  its  place 
when  the  figure  or  relative  situation  of  the  im- 
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mersed  part  undergoes  any  alteration.  The 
character  of  the  equilibrium  of  a  floating  body 
depends  upon  the  relative  positions  of  the  cen- 
tres of  gravity  and  buoyancy  with  respect  to  a 
certain  point  called  the  wwtecew^re,  which  latter 
may  be  defined  as  the  point  in  which  the  line 
joining  the  centre  of  gravity  with  the  centre  of 
buoyancy,  in  the  position  of  equilibrium,  is 
intersected  by  the  vertical  through  the  centre 
of  buoyancy  corresponding  to  a  slightly  altered 
position  of  the  body.  The  metacentre  may  in 
all  cases  be  determined  from  the  form  and 
density  of  the  body,  and  the  equilibrium  will 
be  stable,  neutral,  or  unstable,  as  it  falls  above, 
upon,  or  below  the  centre  of  gravity. 

HydrosQlpliates  or  BydrosolpHiircts. 
Compounds  of  hydrosulphuric  acid  or  sulphu- 
retted hydrogen. 

BydnMnlplrailo  Aeld.  [Sitlphubbttbd 
Htdbogbn.]  This  compound  has  also  been 
called  hydrothionic  acid  (from  hydrogen,  and 
Qtr.  0c?oy,  sulphur). 

ByOrotliorax  (Gr.  ff8«p,  and  B^poJ^^  the 
chest).  Dropsy  of  the  chest.  The  symptoms 
are :  difficult  breathing  when  in  a  recumbent 
posture,  paleness,  cough,  thirst,  swelling  of  the 
le^  and  feet,  quick  and  often  irregular  or  inter- 
mitting pulse.     [Deopst.] 

Hydresoa  (Gr.  fSUtp ;  ^W,  animal).  These 
are  defined  by  the  best  zoologists  as  gelatinous, 
oblong,  or  conical  animals  with  a  contractile 
body,  an  intestinal  cavity,  and  an  oral  aperture, 
which  is  surrounded  by  a  circlet  of  arms  or 
tentacles. 

Bydraret  or  Bydroyuret.  A  term  ap- 
plied in  Chemistry  to  some  of  the  compounds  of 
hydrogen,  more  especially  with  the  metals. 

Bydras  (Gr.  tBpos).  A  genus  of  water 
snakes,  characterised  by  a  compressed  or  late- 
rally fiattened  tail  adapted  for  swimming ;  and 
by  having  many  maadllai^  teeth,  like  non- 
venomous  serpents,  but  with  the  first  larger 
than  the  rest,  and  grooved  for  the  transmission 
of  a  poison-duct  The  species  are  confined  to 
the  seas  of  the  warmer  latitudes. 

Htdbvs.  In  Astronomy.  A  southem  con- 
stellation. 

Hyrlela  (Gr.  M«m»  health).  The  goddess 
of  health,  in  the  Greek  Mythology:  daughter  or 
wife  of  Asklepios  (iBsculapius).  Her  statues 
(of  which  the  most  celebrated  was  at  Sicyon) 
sometimes  represented  her  with  a  large  serpent 
coiled  round  her  body,  and  elevating  its  head 
above  her  arm  to  drink  of  a  cu^  which  she  held 
in  her  hand.  Isis,  in  Egyptian  monuments, 
appears  sometimes  in  a  similar  attitude. 

Byrtene.  That  branch  of  medicine  which 
relates  to  the  means  of  preserving  public 
health. 

Byvrology  (Gr.  ^Tptff,  moist,  and  \iyos). 
In  Medicine,  the  doctrine  of  the  humours  or 
fluids  of  the  body. 

Byvroma  (Gr.  typ6s),  A  tumour  contun- 
ing  serum  or  other  non-pumlent  flm'd. 

Bygrometer  (Gr.  6y^9,  and  t^irpov,  mea^- 
sure).  An  instrument  for  measuring  the  de- 
grees of  moisture  or  dryness  of  the  atmosphere. 
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Yariatioiis  in  tlie  state  of  thfi  atmosphere  with  | 
respect  to  moisture  and  dryness  are  manifested  j 
by  a  great  variety  of  phenomena ;   and  accord- 
ingly numerous  contriyances  have  been  proposed  ! 
for  ascertaining  the  amounts  of  those  variations 
by  referring  them  to  some  conventional  scale. 
All  such  contrivances  are  called  hygrometers ; 
but  though  the  yariety  of  form  that  may  be 
given  to  them,  or  of  substances  that  may  be 
employed,  is  endless,  they  may  all  be  referred 
to  two  classes ;  namely,  Ist^  those  which  act  on 
the  principle  of  absorption  \    and,  2nd,  those 
which  act  on  the  principle  of  condensation, 

1.  Hyarometers  on  the  Principie  of  Absorp- 
tion,— maay  substances  in  each  of  the  thz«e 
kingdoms  of  nature  absorb  moisture  from  the 
atmosphere  with  greater  or  less  avidity,  and 
thereby  suffer  some  changis  in  their  dimensions, 
or  weighty  or  some  of  their  physical  properties. 
AnimfU  fibre  is  softened  and  relaxecC  and  con- 
sequently elongated,  by  the  absorption  of  mois- 
ture. Cords  composed  of  twisted  vegetable  sub- 
stances are  swollen,  and  thereby  shortened, 
when  penetrated  by  humidity ;  and  the  alter- 
nate expansion  and  shrinking  of  most  kinds 
of  wood,  especially  when  used  in  cabinet  work, 
and  after  the  natural  sap  has  been  evaporated, 
is  a  phenomenon  with  which  everyone  is  fami- 
liar. Many  mineral  substances  absorb  moisture 
readily,  and  thereby  obtain  an  increase  of  weight. 
Now  it  is  evident  that  any  of  these  changes, 
either  of  dimension  or  of  weighty  may  be  re- 
garded 83  the  measure  of  the  quantity  of  mois- 
ture absorbed,  from  which  the  quantity  of 
water  existing  in  the  atmosphere  in  the  state  of 
vapour  is  inferred ;  but  many,  indeed  the  far 
greater  part  of  them,  are  so  small  in  amount,  or 
take  place  so  slowly,  that  they  afford  no  certain 
indication  of  the  actual  state  of  the  atmosphere 
at  any  particular  moment  In  fact,  all  contri- 
vances which  depend  upon  absorption  have  been 
successively  abandoned  as  incapable  of  afford- 
ing reliable  indications. 

2.  Hygrometers  on  the  Principle  of  Conden" 
sation. — The  instruments  of  this  class  are  of  a 
far  more  refined  nature  than  those  which  we 
have  been  describing.  In  order  to  give  an  idea 
of  the  general  principle  on  which  they  depend, 
let  us  conceive  a  glass  jar,  having  its  sides 
perfectly  dean  and  transparent^  to  be  filled 
with  water,  and  placed  on  a  table  in  a  room 
where  the  temperature  is,  for  example,  60°,  the 
temperature  of  the  water  being  the  same  as  that 
of  the  room.  Let  us  next  suppose  pieces  of  ice, 
or  a  freezing  mixture,  to  be  thrown  into  the 
water,  whereby  the  water  is  gradually  cooled 
down  to  55,  50, 45,  &c  degrees.  As  the  process 
of  cooling  ^es  on,  there  is  a  certain  instant  at 
which  the  jar  loses  its  transparency,  or  becomes 
dim ;  and  on  attentively  examining  the  pheno- 
menon, it  is  found  to  be  caused  by  a  veiy  fine 
dew  or  deposition  of  aqueous  vapour  on  the 
external  surface  of  the  vessel  The  precise 
temperature  of  the  water,  and  consequently  of 
the  vessel,  at  the  instant  when  this  deposition 
begins  to  be  formed,  is  called  the  dew  pointy  and 
is  capable  of  being  noted  with  great  precision. 
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Now  this  temperature  is  evidently  that  to 
which,  if  the  air  were  cooled  down,  under  the 
same  pressure,  it  would  be  completely  saturated 
with  moisture,  and  ready  to  deposit  dew  on  anj 
body  in  the  least  degree  colder  than  itself. 
The  difiference,  therefore,  between  the  tempera- 
ture of  the  air  and  the  temperature  of  the 
water  in  the  vessel  when  the  dew  begins  to  be 
formed,  will  afford  an  indication  of  the  dryness 
of  the  air,  or  of  its  remoteness  from  the  state 
of  complete  saturation. 

But  the  observation  which  has  now  been 
described  is  capable  of  affording  far  more  inte- 
resting and  precise  results  than  a  mere  indi- 
cation of  the  comparative  dryness  or  moistare 
of  the  atmosphere.  With  the  help  of  tables  of 
the  elastic  force  of  aqueous  vapour  at  different 
temperatures,  it  gives  the  means  of  determining 
the  absolute  weight  of  the  aqueous  vapour 
diffused  through  any  given  volume  of  air,  the 
proportion  of  vapour  existing  in  that  volume  to 
the  quantity  that  would  be  required  to  saturate 
it^  and  of  measuring  the  force  and  amount  of 
evaporation. 

The  elastic  force  of  aqueous  vapour  at  the 
boiling  point  of  water  is  evidently  equal  to 
the  pressure  of  the  atmosphere.  This  may  be 
assumed  as  corresponding  to  a  column  of  mer- 
cury 30  inches  in  height.  Dr.  Dalton,  in  the 
fifth  Tolume  of  the  Manchester  Memoirs^  has 
given  the  details  of  a  valuable  set  of  ex- 
periments by  which  he  ascertained  the  elastic 
force  of  vapour  from  water  at  every  degree 
between  its  freezing  and  boiling  points,  in  terms 
of  the  column  of  mercury  which  it  is  capable 
of  supporting.  As  the  same  experiments  hare 
since  been  frequently  repeated,  and  the  different 
results  present  all  the  accordance  which  can 
be  expected  in  so  delicate  an  investigation,  the 
tension  of  vapour  at  the  different  temperar 
tures  may  be  regarded  as  sufficiently  well 
determined.  Supposing,  then,  we  have  a  table 
exhibiting  the  elasticity  or  tension  correspond- 
ing to  every  degree  of  the  thermometer,  the 
weight  of  a  given  volume  of  vapour,  for  example 
a  cubic  foot,  may  be  determined  as  follows : — 

Steam  at  212^,  and  under  a  pressure  of  30 
inches  of  mercury,  is  1,700  times  lighter  than 
an  equal  bulk  of  water  at  its  greatest  density, 
or  a  temperature  of  about  40°,  and  a  cubic  foot 
of  water  at  that  temperature  weighs  437,272 
grains ;  the  weighty  therefore,  of  a  cubie  foot 
of  steam  at  that  temperature  and  pressure  is 
437,272  +  1,700=257-218  grains.  Hence  we 
may  find  the  weight  of  an  equal  bulk  of  va^ur 
of  &e  same  temperature  unaer  any  other  given 
pressure,  suppose  0*56  of  an  inch;  for  the 
density  being  directly  as  the  pressure,  we  have 
30  in. :  0*56  in.  :  :  257*218  grs.  :  4*801  grs., 
which  is  the  weight  required. 

Having  found  the  weight  of  a  cubic  foot  of 
vapour  under  a  pressure  of  0*56  of  an  inch, 
and  at  the  temperature  212^,  we  may  find  its 
weight  under  tne  same  pressure  at  any  otheir 
temperature,  suppose  60^.  It  is  ascertained  by 
experiment  that  all  aeriform  bodies,  whether 
vapours  or  gases,  expand  the  l-480th  part  of 
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6iarvQbiiii6  for  every  accession  of  temperatare 
eqihilmt  to  one  degree  of  Fahrenheit  b  scale ; 
thcnfine,  reckoning  a  Tolume  of  gas  at  S2*^  as 
xsEotjt  its  Tolome  at  60°  is  to  its  valiune  at  212^ 

asH^istol-f  ^;  or  as  1058  :  1*375; 

lad  the  density  and  weight  being  inversely 
u  the  ToUime,  we  have 

liM  :  1-375  : :  4801  gis. :  6222 gis. 

fat  the  weight  of  a  enbic  foot  of  vapour  at 
toBpflntare  60°,  and  onder  a  pressure  of  0*56 
of  an  iseh  of  the  mercnrial  column. 

The  following  table,  abridged  from  Daniell's 
M^Uanloffieal  Euajfs,  shows  the  force  or  ten- 
nan,  vei^ti  and  expansion  of  aqueous  va- 
puor,  It  m£ferent  temperatures  on  Fahrenheit's 
Idle:— 


!  Im^ 

r«rw 

W^KbtafftOabte 
FooC 

E«pwtlan 

0 

•068 

•8ft6 

•9384 

ft 

•€63 

1-034 

•9438 

It 

•098 

1-208 

•8542 

u 

•118 

l-4fil 

•9646 

» 

•140 

1-688 

•9750 

» 

•170 

2-028 

•9866 

10 

100 

2-861 

•9959 

Ift 

•840 

2-80S 

1-0062 

4A 

•380 

8-288 

1-0166 

a 

•340 

8-893 

1-0270 

M 

•400 

4-585 

1-0375    - 

Ift 

•470 

6-342 

1-0479 

n 

•ft60 

6-282 

1-0688 

a 

•867 

7-230 

1-0687 

n 

•770 

8-392 

1-0791 

H 

•808 

8-780 

1-0895 

m 

1-060 

11-333 

1-1000 

u 

1-885 

13-081 

1-1104 

M 

1-430 

15-005 

1-1208 

'     «5 

1-686 

17-009 

1-1812 

m 

80i>Q0 

S57-S18 

1-8749 

Having  explained  the  principle  of  the  con- 
densation hygrometer,  we  will  now  describe 
one  or  two  of  the  forms  under  which  it  has 
been  most  frequently  constructed.  Daniell's 
faygEomettt  is  represented  in   the   annexed 


tfiirs.  a  and  b  are  two  thin  glass  balls  of 
U  uub  diameter,  connected  togetiier  by  a  tube 
wving  a  bore  about  one-fonrth  of  an  inch. 
Tile  tube  is  bent  at  right  angles  over  the  twp 
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balls,  and  the  arm  b  e  contains  a  small  ther- 
mometer d  «,  whose  bulb,  which  should  be  of 
a  lengthened  form,  descends  into  the  ball  b. 
This  ball  having  been  about  two-thirds  filled 
with  ether,  is  heated  over  a  lamp  till  the  fluid 
boils,  and  the  vapour  issues  from  the  capillary 
tube  /  which  terminates  the  ball  a.  The 
vapour  haWng  expelled  the  air  from  both  balls, 
the  capillary  tube  is  hermeticallv  closed  by  the 
flame  of  a  lamp.  The  other  ball  a  is  now  to  be 
covered  with  a  piece  of  muslin.  The  stand  ff  h 
is  of  brass,  and  the  transverse  socket  i  is  made 
to  hold  the  glass  tube  in  the  manner  of  a 
spring,  allowing  it  to  turn  and  be  taken  out 
with  little  difficulty,  A  small  thermometer  k  I 
is  inserted  into  the  pillar  of  the  stand.  The 
manner  of  using  the  instrument  is  this :  After 
having  driven  ul  the  ether  into  the  ball  b  by 
the  heat  of  the  hand,  it  is  to  be  placed  at  an 
open  wiadow,  or  out  of  doors,  with  the  ball  b 
so  situated  that  the  surfaoe  of  the  liquid  may 
be  on  a  level  with  the  eye  of  the  observer.  A 
little  ether  is  then  to  be  dropped  on  the  covered 
ball.  Evaporation  immediately  takes  place, 
which,  producing  cold  upon  the  ball  a,  causes 
a  rapid  and  continuous  condensation  of  the 
ethereal  vapour  in  the  interior  of  the  instru- 
ment The  consequent  evaporation  from  the 
included  ether  prcKluces  a  depression  of  tem- 
perature in  the  ball  b,  the  degree  of  which  is 
measured  by  the  thermometer  d  e.  This  action 
is  almost  instantaneous,  and  the  thermometer 
begins  to  fall  in  two  seconds  after  the  ether  has 
been  dropped.  A  depression  of  30°  or  40** 
is  easily  produced,  ana  the  ether  is  sometimes 
observed  to  boil  and  the  thermometer  to  be 
driven  below  zero  of  Fahrenheit's  scale.  The 
artificial  cold  thus  produced  causes  a  conden- 
sation of  the  atmospheric  vapour  upon  the  ball 
b,  which  first  makes  its  appearance  in  a  thin 
ring  of  dew  coincident  with  the  surface  of  the 
ether.  The  degree  at  which  this  takes  place 
must  be  carefully  noted.  In  very  damp  or 
windy  weather  the  ether  should  be  very  slowly 
dropped  upon  the  ball,  otherwise  the  descent  of 
the  thermometer  will  be  so  rapid  as  to  render 
it  extremely  difficult  to  be  certain  of  the  de- 
gree. In  dry  weather,  on  the  contrary,  the  ball 
requires  to  be  well  wetted  more  than  once,  to 
produce  the  requisite  degree  of  cold.  (Darnell's 
Meteoralo^ietd  Essays.) 

A  modification  of  Daniell's  hygrometer  has 
been  proposed  by  Kegnault,  ana  is  known  as 
BegnaiUfs  hygrometer.  In  this  instrument  air 
is  drawn  through  a  silver-coated  glass  tube 
containing  ether.  The  evaporation  of  the 
ether  caused  by  the  current  of  air  produces  the 
necessary  depression  of  temperature,  and  the 
first  deposition  of  dew  is  readily  seen  upon  the 
polished  silver  surface.  A  thermometer,  the 
bulb  of  which  is  always  immersed  in  the  ether, 
gives  the  temperature  of  the  dew  pointy  as  in 
Daniell's  hygrometer. 

Of  the  various  methods  which  have  been 
proposed  for  ascertaining  the  hygrometric  con- 
dition of  the  atmospihere,  that  which  consists 
in  deducing  the  tension  of  the  aqueous  vapour 
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eoDtaioed  in  it  from  the  temperatures  indicated 
by  two  contiguous  thermometers,  one  having 
its  bulb  kept  wet,  while  that  of  the  other  is  dry, 
is,  perhaps,  the  most  generally  convenient,  and 
is  accordingly  that  which  is  usually  adopted  in 
meteorological  observations.  The  apparatuB 
has  been  called  a  psychrometer^  though  the 
term,  from  its  etymology,  mieht  be  applied 
with  equal  propriety  to  any  other  hygrometer 
or  instrument  for  measuring  the  quantity  of 
vapour  existing  in  air. 

The  relation  between  the  tension,  or  the 
elastic  force  of  aqueous  vapour,  and  the  tem- 
perature (a  relation  which  is  the  subject  of 
experiment)  is  supposed  to  be  known  for  all 
temperatures  under  consideration,  and  exhibited 
in  a  table.  Hence,  to  determine  the  elastic 
force  of  the  vapour  existing  in  the  atmosphexe 
at  a  given  temperature,  is  the  same  problem  as 
to  determine  the  degree  of  temperature  to  which, 
if  the  air  were  cooled  down,  it  would  be  satu- 
rated with  the  same  quantity  of  vapour  as  it 
actually  contains,  and  begin  to  deposit  moisture ; 
and,  reciprocally,  if  this  temperature,  which  is 
that  of  the  dew  pointy  be  determined,  the 
tension  of  the  vapour  existing  in  the  air 
becomes  known  from  the  previously  ascertained 
relation  between  the  tension  and  the  tempera^ 
ture  of  aqueous  vapour.  Tables  of  the  numeri- 
cal expression  of.  this  relation  were  constructed 
by  DaJton,  and  are  given  in  most  works  which 
treat  of  the  subject.     [Vapour.] 

Obiections  of  various  kinds,  theoretical  and 
practical,  have  been  raised  to  the  results 
obtained  by  this  method.  The  fundamental 
principle  adopted  by  August  is,  that  the  whole 
of  the  air  which  supplies  heat  to  the  wet  bulb 
falls  to  the  temperature  of  that  bulb,  and 
becomes  completely  saturated  with  moisture. 
But  it  seems  more  probable  that  the  air  coming 
into  contact  with  the  bulb  does  not  quite  take 
ihe  temperature  of  tiie  bulb,  and  that  the 
saturation  is  not  complete.  Begnault  remarks 
that  the  ratio  of  the  quantity  of  heat  which  the 
air  takes  from  the  bulb  by  the  vaporisation  of 
the  water  to  the  quantity  which  it  loses  in 
being  cooled  is  probably  not  constant,  but  so 
much  the  greater  as  the  air  is  drier,  because 
dry  air  absorbs  moisture  with  greater  avidity 
than  when  it  is  nearly  saturated.  Another 
objection  is  that  the  heat  which  is  absorbed  in 
converting  the  water  on  the  wet  bulb  into 
vapour  is  not  supplied  exclusively  by  the  sur- 
rounding air,  but  in  some  measure  by  the 
radiation  from  objectjs  around  (for  example,  the 
frame  to  which  the  thermometers  are  attached, 
or  the  dry  bulb  itself  if  too  near),  the  influence 
of  which  it  is  perhaps^  impossible  altogether  to 
eliminate.  Other  objections  are  founded  on 
the  considerable  uncertainty  as  to  ihe  numerical 
values  of  some  of  the  elements  which  enter 
into  the  formula,  and  especiaUv  with  respect  to 
the  heat  absorbed  by  water  when  vaporised  in 
air.  Begnault,  therefore,  considers  that  the 
safest  course  is  to  determine  the  coefficients 
of  the  formula  bv  direct  experiments  under 
determinate  conditions.  One  means  of  accom- 
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plishing  this  is  to  compare  the  results  of  a  large 
number  of  observations  with  the  temperatures 
of  the  dew  point  ascertained  directly  by  simul- 
taneous observations  with  a  Danieirs  hygro- 
meter ;  but  as  this  instrument  itself  cannot  be 
relied  oii  with  certainty,  the  only  sure  method 
would  seem  to  be  that  of  separating  the  moisture 
from  the  air  and  determining  their  proportions 
by  actually  weighing  them. 

The  formula  for  computing  the  temperature 
of  the  dew  pointy  from  observations  of  a  dry 
and  wet  bulb  thermometer,  was  first  investi- 
gated by  Professor  August,  of  Berlin,  and  is 
given  in  his  work  Ucber  die  Fortschritte  dtr 
Hyffromttrie  (Berlin  1830),  the  same  in  form 
as  the  above,  but  with  slightly  different  Con- 
stanta. There  is  also  an  investigation  on  the 
same  principle,  and  leading  to  the  same  result<8, 
by  Dr.  Apjohn,  in  the  Dublin  Trawtactions  i^t 
1834  and  1835,  and  tables  have  been  con- 
structed by  Colonel  Boileau  for  facilitating  the 
computation  of  the  formula.  But  the  friUest 
and  best  information  on  the  subject  is  contained 
in  a  paper  by  Begnault,  published  in  the  AnnaUs 
de  CMmie  et  de  Physigue  (3me  series,  tome  xv. 
Paris  1846). 

Bjvrometiio*  This  term  is  eommonly 
applied  to  substances  which  readily  become 
moist  and  drv  with  corresponding  changes  in 
the  state  of  the  atmosphere,  or  which  readily 
absorb  and  retain  moisture.  Seaweed,  several 
saline  substances,  porous  clays,  potash  and  ita 
carbonate,  chloride  of  calcium,  sulphuric  acid, 
are  in  this  sense  of  the  term  said  to  be  hygro- 
metric. 

HyiTOseope  (Gr.  ^yp6s,  and  vkow4w^  1 
view).  An  instrument  by  means  of  which 
changes  in  the  condition  of  the  atmosphere 
with  respect  to  moisture  are  observed.  See 
HYORoiCBTEBy  by  which  the  same  changes  are 
measured. 

Bylaeosanmfl  (Ghr.  0\i|,  wood,  and  vavpos, 
a  lizard).  A  name  given  by  Dr.  ManteUto  an 
extinct  gigantic  genus  of  reptiles,  the  fbesil 
remains  of  which  he  has  discovered  in  the 
wealden  strata  of  Sassex. 

Byllsm  (Gr.  0Ai}).  In  Metaphysics,  the 
theory  which  resards  matter,  as  the  original 
principle  of  evil,  in  opposition  to  the  good 
spirit.  This  theory  lay  at  the  root  of  the 
Manichiean  philosophy:  it  reappears  under  a 
slishtly  different  form  in  Parseeism,  which 
holds  that  the  universe  was  created  by  two 
rival  powers,  Ormuzd  and  Ahriman,  or  Light 
and  Darkness,  the  latter  producing  some  evil 
thing  for  every  good  thing  made  by  the  former. 
[Dualism;  Vbitra.] 

Bylobtns  (Gr.  0Xn,  and  plos,  life).  A 
genus  of  Tetramerous  Coleoptera,  belonging  to 
the  Curculionida,  or  family  of  weevils,  and 
noted  for  the  ravages  committed  by  one  species, 
Hylobius  ahuHs  (Curculto  abiitis  and  Curcidio 
pint  of  Linnseus),  upon  firs  and  larches,  espe- 
cially in  young  plantations.  This  insect  varies 
from  five  lo  nine  lines  in  length,  is  of  a  pitchy 
black  colour,  with  numerous  yellow  spots  on 
the  elytra.  It  has  been  found  in  the  pine  woods 
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nf  Shiopflhire,  the  north  of  England,  and 
ScutLind. 

Vjtoaoavs  (Or.  ^ov6fios,  limrlg  in  the 
r  ^dt).  A  ^aaJSB  of  probably  (janocephalons 
KepCilia,  which  has  b«en  diacoTered  by  Dr. 
Davwn  in  the  carboniferous  strata  of  the 
South  Joggins  coalfield,  in  Nova  Scotia.  The 
rrmams  vers  found  with  those  of  a  land-snail, 
a  mjriapodoufl  annelide,  a  small  ganocephalous 
rppUle,  the  Dendrmeton  acadianum,  with 
rihtt  ibnils  in  the  hoUow  trunk  of  one  of  the 
f  "^^  ti«es  or  SigillaritB  of  the  coal  deposits. 
TLe  remains  of  HylonomuSf  of  which  the 
jtvs,  dermal  covering,  and  phalangeal  bones 
faaTe  been  satisfactoruy  identified,  indicate  the 
exiat^nioe  of  a  reptile  during  the  carboniferous 
tg*'  allied  in  its  general  affinities  to  Arehrgo- 
taunu  and  the  Ganocrphala. 

■yloa«l«a  (6r.  t\%  tpood,  used  by  ancient 
philosopherB  to  signify  the  abstract  idea  of 
matter,  and  («nj,  ^i/e).  In  Philosophy,  strictly 
the  doctrine  that  matter  liTes.  Some  writers 
bare  eonfined  this  name  to  the  tenet  of  the 
asiaM  muttdi,  or  soul  of  the  world ;  others  to 
the  theoiy  of  a  peculiar  life  residing  in  the 
whole  of  nature,  approaching,  therefore,  in  this 
lense  to  pantheism.  This  me  is  either  merely 
ciq^ie  or  actually  sentient:  the  latter  notion 
his  heen  also  called  hulopatMsm.  (See  the 
r^naiks  on  Cudworth*s  Intellectual  System  in 
H&lUm's  Literature  of  Europe,  iv.  188;  and 
Ench  and  Cbuber's  Encydopadia.) 

VymMrUt;  Gr.  'T/cV).  In  Greek  Mytho- 
logy, the  god  of  marriage :  represented  in  the 
etriier  traditions  as  onginally  a  mortal.  The 
RuoDS  for  his  invocation  are  very  variously 
giren ;  some  saying  that  it  arose  from  the  happi- 
BeM  of  his  marriage,  others  attributing  it  to  a 
drnrp  of  avoiding  Uie  eril  omen  of  his  death  on 
th^  day  of  his  marriage.  Hymeneal  is  used  to 
signify  a  song  or  ode  composed  in  celebration 
of  a  marriage.    (Cat.  Cartn,  61,  62.) 

BTBansBa  (Lat.  from  Hymen).  The  West 
Ifldian  Locust-tree,  or  Algaroba,  belongs  to  this 
gaos  of  Leguminosa.  It  is  called  H.  Courbaril, 
aod  fbnns  an  enormous  tree,  remarkable  for 
the  buttreasra  naturally  formed  at  the  base  of 
Us  stem.  The  timber  is  hard  and  dose- 
gtained;  and  the  bark,  which  is  thick  but  lights 
i^  used  by  the  Indians  for  making  canoes ; 
vhile  a  valuable  resin,  resembling  Anime, 
ondes  from  the  trunk. 

BymflBtam.  In  Botany,  a  term  used, 
ia  describing  fung;!,  to  denote  that  pert  in 
vhiefa  the  spOTuks  immediately  lie.  It  is 
enoDonly  called  the  ^U  in  the  genus  Agar 
rinw ;  but  in  Boletus  it  is  a  coricv  or  spongy 
rahstaaee  pierced  full  of  holes,  and  in  other  ge- 
BTa  presents  a  variety  of  peculiar  appearances. 

VyBMaoptanuMv  Bjmenoptera  (Gr. 
M',  a  membranty  and  vripor,  a  wina).  An 
order  of  mandibiUate  insects,  comprehending 
thnee  which  have  four  membranous  wings 
vith  few  nervurea.  Latreille  dirides  this  order 
iato  the  following  sections  and  tribes  :^ 

1.  TnoEBBASTiA:    Abdomen  of  the  females 
Ininiabed  with  a  saw  or  borer. 
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a.  Securifbba  :  Abdomen  sessile,  furnished 
with  a  saw ;  larvse  with  feet. 

b.  Pufivora:  Abdomen  pedunculated,  fiir- 
nished  with  a  borer ;  huvse  fbotless. 

2.  AcvLBATA :  Abdomen  of  the  females  armed 
with  a  sting. 

a.  Hbterooyna  :  Females  wingless. 

b.  FossoBBs:  Females  winged,  wings  not 
folded ;  basal  joint  of  posterior  tarsi 
simple. 

e.  Diploftbsa:  females  winged,  wings 
folded. 

d.  Mellifbba  :  Females  winged,  wings  not 
folded  ;  posterior  tarsi  enlarged,  and  con- 
verted into  a  poUinigerous  organ. 

(See  the  above  terms ;  and  Apis  and  Fobmica.) 

Bynm  (Gr.  K/a^of ).  An  ode  in  praise  of  the 
Deity,  or  some  divine  personage.  The  earliest 
Greek  hymns  are  tlidse  which  are  commonly 
known  as  the  Homeric  hymns.  They  are, 
with  one  exception,  in  heroic  verse,  and 
their  contents,  for  the  most  part^  are  narra- 
tions of  the  events  in  the  mythological  history 
of  the  respective  gods  and  goddesses  to  whom 
thejr  are  dedicated,  related  in  an  encomiastic 
strain.  In  modem  literature,  hymns  are 
pieces  of  sacred  poetry  intended  to  be  sung  in 
churches ;  of  which  the  Psalms  of  David,  the 
most  ancient  pieces  of  poetry,  propf^rly  so  called, 
on  record  (except  the  book  of  Job),  nimish  the 
chief  example  and  model.  St  Hilary,  bishop 
of  Poitiers  in  the  fourth  century,  is  said  to 
have  been  the  first  who  composed  hymns  to  be 
sung  in  churches.  The  Latin  hymns  of  the 
Roman  Catholic  church  are  well  known,  from 
the  exquisite  music  to  which  they  have  been 
united.  (As  to  the  classical  hymns  and  hymno- 
graphers,  see  the  Mim.  de  fAcad.  dee  Inter, 
vols.  xii.  and  zvi.) 

Byotdes  (from  the  Greek  letter  v,  and  cTSoy, 
likeJHSs),  A  bone  situated  between  the  root  of 
the  tongue  and  the  laiynx  is  called  the  o» 
hyoideSf  or  hyoid  bone,  from  its  supposed  re- 
semblance in  shape  to  the  letter  v  or  upsilon. 

Byoacyamla.  The  active  principle  or 
alkaloid  of  the  common  henbane  (Hyoscyamus 
niger), 

Bjroaoyamns  (Gr.  6o<ne6afwSf  literally  ho^- 
bean).  The  genus  of  the  Henbane,  which  is 
H.  niger.    It  belongs  to  the  Solanacea.     [Hbn- 

BAXB.] 

BypeBtliral  (Gr.  bjralepios,  from  M,  and 
aiOi^Pt  ether).  In  Architecture,  a  building  or 
temple  uncovered  by  a  roof,  The  temples  of 
this  dass  are  arranged  by  Vitruvius  under  the 
seventh  order,  having  six  columns  in  the  front 
and  rear,  and  being  surrounded  with  a  dipteral, 
or  a  double  portico.  The  famous  temple  of 
Neptune  at  Psestum,  still  remaining;  is  an  ex- 
ample of  this  species  of  building. 

Bypallage(Gr.  droAAcr)^,  from  Mi?iXaarffw, 
1  change).  In  Grammar  and  Khetoric,  a  species 
of  inversion,  in  which  not  only  the  natural  or 
customary  succession  of  words  is  changed,  but 
the  sense  presents  a  species  of  transposition, 
in  which  predicates  are  transferred  from  their 
proper  subject  to  another.    Such  examples  as 
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*eladium  vagina  yacuum,'  the  8word  empty  of 
£e  scabbardy  *  in  nova  fert  animus  mutatas  di- 
eere  formas  corpora,'  wliere  the  adjective  '  new ' 
is  transferred  from  'form'  to  *body,'  present 
striking  instances  of  this  figore ;  but  although 
such  deviations  from  the  natural  sense  could 
not  be  admitted  in  modem  language,  similar 
locutions  are  not  wholly  wanting  among  our- 
selves. 

Bsrpantblaxii  or  Bsrpaatliodiiini  (Or. 
^6,  and  iyBos^  a  flower).  In  Botany,  a  fleshy 
receptacle  not  enclosed  in  an  involucre. 

BsnmpoptaysU  (Gr.  6r^,  and  iiw6^v<rts,  a 
process).  In  Anatomy,  the  usually  exogenous 
process  which  descends  from  the  lower  part  of 
the  centrum  or  vertebral  body :  it  is  sometimes 
single,  as  in  the  cervical  vertebrse  of  the  lizard ; 
sometimes  perforated,  as  in  certain  cervical  ver- 
tebrsB  of  birds ;  sometimes  double  in  a  trans- 
verse pair,  as  in  the  caudal  vertebrae  of  certain 
mammals,  where  they  support  the  hsemal  arcL 

Bjper  (Ghr.  6r^p,  over,  above).  In  Chemical 
nomenclature,  this  prefix  is  sometimes  used  to 
denote  acids  containing  more  oxygen  than  those 
to  which  the  term  per  is  prefixed. 

Byper  Bpaoe.  In  Geometry,  imaginary 
space  of  more  than  three  dimensions. 

Bjperamla  (Gr.  ^cp^  and  olfia,  blood). 
Congestion  of  blood  in  any  part 

Bjperbola  (Gr.  ^cp^oAif).  In  Geometry, 
one  of  the  conic  sections,  formed  by  cutting  a 
cone  by  a  plane  which  is  so  inclined  to  the  axis 
that  when  produced  it  cuts  also  the  opposite 
cone,  or  the  cone  which  is  the  continuation  of 
the  former  on  the  opposite  side  of  the  vertex. 
[Cojnc  Sections.] 

The  hyperbola  is  also  a  curve  of  the  second 
order,  characterised  by  having  two  real  and 
'  distinct  as3rmptotes.  [Quadiuc]  The  ordinary 
definition  of  the  hyperbola  is  as  follows : — 

If  two  points  F  and  /  be  given  in  a  plane, 
and  a  point  D  be  conceived  to  move  around 
them  in  such  a  manner  that  the  difference  be- 
tween the  two^distances  DF  and  D/is  always 
constant,  the  point  D  will  describe  on  the  plane 
an  hyperbola  DAM.    The  two  symmetrical 
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branches  of  which  the  curve  consists  are  ob- 
tained by  assuming  first  one  of  the  given  points 
F,  and  then  the  otifier  /,  as  that  to  whicn  the 
moving  point  is  nearest.  The  points  F  and/ 
are  the  foot  of  the  hyperbola ;  and  C,  which 
bisects  the  distance  between  the  foci,  is  its  cen- 
tre. The  line  A  A'  is  the  nup'or  or  transverse 
axiSf  its  extremities  A  and  A  the  vertices^  and 
a  straight  line  BB',  passing  through  the  centre, 
perpendicular  to  A  A ,  and  of  such  a  lengtli  that 
the  square  of  its  half  CB  or  CB'  is  equal  to 
the  difference  between  the  squares  of  C  F  and 
C  A,  is  the  minor  or  corrugate  aids.  The  curve 
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may  be  described  mechanically  as  follows: 
Let  one  end  of  a  string  be  fastened  to  F,  and 
the  other  to  K,  the  extremity  of  a  ruler  /  D  K ; 
and  let  the  difference  between  the  length  of 
the  ruler  and  of  the  string  be  equal  to  A  A'. 
Let  the  other  end  of  the  ruler  be  fixed  to  the 
point  /,  and  let  the  ruler  be  made  to  revolve 
about /as  a  centre  in  the  plane  in  which  the 
axes  are  situated,  while  the  string  \a  stretched 
by  means  of  a  pin  D,  so  that  the  part  of  it  be- 
tween £  and  D  is  applied  close  to  the  edge  of 
the  ruler:  the  point  of  the  pin  will,  by  its  mo- 
tion, trace  a  branch  DAM  of  the  hyperbola 
required ;  and  if  the  ruler  be  made  to  revolve 
about  the  other  focva  F,  while  the  end  of  the 
string  is  fastened  to  /  the  opposite  branch  of 
the  hyperbola  will  be  described  by  the  pin  I^. 
All  algebraic  expressions  which  nave  re- 
ference to  the  ellipse  become  applicable  to  the 
hyperbola  by  changing  6*  into  —6*.  Thus,  re- 
ferred to  the  centre  as  origin,  the  equation  of 
the  hyperbola  is 

where  2a  is  the  major,  and  2b  the  conjugate 
axis ;  the  equations  of  the  asymptotes  are 

*-:^=0    and   £  +  ?-.0. 
a      b  a      b 

Beferred  to  a  vertex  A,  the  equation  of  the  cum 
assumes  the  form 

where  p  is  the  parameter  {lattes  rectum)  or 
double  ordinate  rF  through  a  focus  F.  Tho 
hyperbola  derives  its  name  from  the  property, 
expressed  by  this  equation,  that  the  square  on 
any  ordinate  HD  exceeds,  or  differs  in  excrss 
from,  the  rectangle  under  the  corresponding 
abscissa  AH  and  parameter  PP*.  The  equa- 
tion of  the  hyperbola  referred  to  its  asymptot*^ 
assumes  the  simple  form  4  ar  y=a*  +  6*,  whence 
we  learn  that  the  area  of  the  parallelognuxi 
formed  by  the  coordinates  is  constant,  when 
the  asymptotes  are  perpendicular  to  each  other, 
the  hyperbola  is  said  to  be  eqtdlateral,  its  two 
axes  being  also  equaL  Curves  represented  by 
equations  of  the  form 

«■  y"««a  eonstant 

are  sometimes  termed  hyperbolas  of  higher 
order ;  they  possess  many  curious  properties. 

Bjperbole  (Ghr.  6rcpi3o\i{,  f jr^m).  In  Rhe- 
toric, a  figure  by  which  expressions  are  used 
signifying  more  than  it  is  intended  to  represent 
to  the  hearer  or  reader ;  as  when  thoughts  snd 
sentiments  are  clothed  in  t.imid  language,  or 
ideas  are  brought  forward  which  in  themselves 
are  incredible,  in  order  to  induce  a  belief  ot 
something  less  than  that  which  is  offered.  Ex- 
aggeration is  hyperbole  applied  to  narrative, 
when  fiilse  assertions  are  added  to  true  in  order 
to  increase  the  impression  made  by  them. 

ByperboUo  Cylinder.  A  surface  gene- 
rated by  the  motion  of  a  line  which  constantly 
remains  parallel  to  itself  and  has  a  hyperbola 
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{w  itB  dix«ctor.  All  its  plane  sectiona  are 
bfperbola& 

STperboUe  Xoirutttuns.  A  syiitein  of 
logaritiuDfl;  §o  called  because  the  ninnbers 
express  the  areas  between  the  asymptote  and 
corre  of  the  hyperbola,  those  areas  being 
limited  by  ordinates  parallel  to  the^  other 
asTmptote,  and  the  ordinates  decreasing  in 
geometrical  progression.  But  as  such  areas 
may  be  maae  to  denote  any  system  of  lo- 
garithins  whaterer,  the  denomination  is  not 
wrwct  In  place  of  hj^rbolic  logarithm, 
tin  t«tm  Napierian  logarithm  (from  the  in- 
Tentor  of  the  logarithms,  Baron  Napier)  is 
more  frequently  used  by  Continental  writers, 
and  natural    logarithm   by   English    ones, 

[LOGABITHX.] 

HSrperboUe  Varabolold«  A  ruled  sur- 
face of  the  second  order,  whose  plane  sections 
are  either  hyperbolas  or  parabolas.  For  the 
miHhod  of  generating  such  a  surfiice,  see 
QcAOBic.    The  equation  of  the  surface  may 

be  ndoeed  to  the  form  e^ — Vt  vnence  it 
a     b 

u  obnoiis  that  the  plane  of  the  axes  x  and  y 

meeta  the  iur&ce  in  the  two  lines 

x^/b±yVa^O; 

an  sections  parallel  to  this  plane  are  hyper- 
bolas, the  transverse  axes  of  which  are  paral- 
lel to  the  f  or  y  axis,  according  as  the  section 
is  made  above  or  below  the  pUne  (jp  p).  All 
sections  through  the  ^  axis  are  parabolas,  the 
wBTexitiea  of  which  are  turned  upwards  or 
downwards,  according  as  the  plane  cuts  through 
ooe  or  the  other  of  the  adjacent  angles  con- 
tained by  the  planes  r  V6 + y  Va  =  0.  A  rough 
illustration  is  presented  by  the  surface  of  a 
saddle.  When  a  =  b  the  paraboloid  is  said 
to  be  ^vSaieral ;  its  equation,  to  other  rec- 
tangular axet^  may  be  written  in  the  form 
J7»ar.  The  axes  of  x  and  y  are  now  lines  on 
the  Burfece,  and  the  coordinate  planes,  perpen- 
dicular to  Uiem,  meet  the  surface  again  in  two 
infinitely  distant  lines;  in  other  words,  they 
are  the  asymptotic  planes.  The  equilateral 
paraboloid  may  obviously  be  generated  by  a 
^n*"  sliding  along  and  turning  around  a  direc- 
trix to  which  it  always  remains  perpendicular ; 
it  is  therefore  a  concidal  surface.     [Conoid.] 

BypflvboUe  Point.  A  point  on  a  surface, 
at  which  the  indicatrix  is  a  hyperbola.  Such 
a  point  is  a  double  point  on  the  section  of  the 
sokace  made  by  the  tangent  plane.  The  two 
real  tangents  to  the  section  at  this  double  point 
are  the  inflexional  tangents  at  the  hyperbolic 
point    [biDiCATBix.] 

Rypertiolio  or  Sedproeal  Spiral. 
The  ioTerse  of  the  spiral  of  Archimedes.    Its 

equation  is  r  «  ?,  and  consequently  it  belongs 

0 
to  the  fiamily  represented  by  the  general  equa- 
tion rsa^.  [Spiiux  OF  Abchimbdbs.]  The 
Hn^'^lic  spiral  was  first  proposed  by  James 
K-moQlli ;  it  has  a  rectilinear  asymptote  A  B 
froni  the  infinitely  distant  point  of  which  it 
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may  be  said  to  start,  and  to  arrive  at  the  pole 
after  an  infinite  number  of  convolutions.  The 
polar  subtangent  of  this 
spiral  is  constant. 

The  hyperbolic  spiral  is 
also  the  reciprocal  of  the 
Involutb  of  thb  CmcLB. 
The  properties  of  this  and 
of  allied  spirals  are  given 
in  most  works  on  Algebraic  Geometry. 

Byperbolold.  A  surface  of  the  second 
order,  which  is  cut  by  certain  planes  in 
hyperbolas.  [QuADBia]  Two  kinds  of  hy- 
perboloids  are  distinguished.  The  one,  whose 
equation  ifl 

is  called  the  hpperboloid  of  one  sheet ;  the  other, 
represented  by  the  equation 

beara  the  name  of  hyperboUid  of  tioo  sheets, 
from  the  &ct  that  certain  planes  in  space  do 
not  intersect  the  surface.  In  the  first  the 
plane  sections  parallel  to  the  axes  a,  c,  as  well 
as  those  parallel  to  6,  c,  are  hyperbolas; 
whilst  those  parallel  to  a  6  are  eUipses.  In 
the  hyperboloid  of  two  sheets,  planes  parallel 
to  a  6  and  a  c  give  hyperbolic  sections,  whilst 
those  parallel  to  ^  c  are  either  real  or  imaffinary 
ellipses.  The  hyperboloid  of  one  sheet  is  a 
ruled  surface,  that  is  to  say,  at  every  point  of 
it  a  straight-edge  may  be  applied  to  the  sur- 
face in  two  distinct  directions  [Qvadhic]  ;  the 
hyperboloid  of  two  sheets  possesses  no  such 
property.  Replacing  1  by  0  on  the  left  of 
the  above  equations,  they  represent  the  asym- 
ptotic cones  of  the  respective  hyperboloids. 
The  distinction  between  the  two  hyperboloids  is 
clearest  in  the  case  of  hyperboloids  of  revolu' 
turn ;  when  a— ^  in  the  firsts  or  when  b^c  in 
the  second  equation. 

Byperboloid  of  Bcwoliitioii.  A  surface 
generated  by  the  rotation  of  a  hvperbola  about 
one  of  its  axes.  If  the  axes  of  rotation  coin- 
cide with  the  conjugate  axis  of  the  hyperbola, 
the  generated  surface  is  a  hyperboloid  of  one 
sheet,  whilst  a  hyperboloid  of  two  sheets  is 
generated  by  the  rotation  of  a  hyperbola 
about  its  transverse  axis,  [Htfbbboloid.I 
All  hyperboloids  of  one  sheet  being  ruled 
sur&ces  [Qttadbic],  those  of  revolution  may 
be  generated  by  the  rotation  of  8  line  about 
any  axis  not  in  the  same  plaiie  with  itsel£ 
A  rough  illustration  of  such  a  suzface  is  ob- 
tained by  applying  torsion  to  a  bundle  of 
needles  held  -  togeSier,  in  the  centre,  by  a 
string. 

Hyperboreans  (Gr.  at  *Tirtp$6p€ioi).  Lite- 
raUy,  people  living  beyond  Boreas  or  the  north 
wind,  i.e.  in  the  extreme  north.  In  the  mind 
of  Herodotus  (iv.  32)  a  vague  feeling  survived 
that  this  people,  leading  a  life  of  unbroken 
happiness,  in  regions  bejond  the  frost  and 
snow,  was  an  actual  nation,  of  whose  exist- 
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<ence  he  needed  only  better  evidence  than  that 
whidh-'*^  possessed.  In  the  mythology  of 
Pindar  {Pyth.  x.  66)^  they  are  a  happy  race, 
into  whose  home  strife  and  sorrow,  war  and 
sickness,  cannot  enter,  where  Apollo  and  the 
Mnses  wake  undying  harmonies,  and  where 
the  heads  of  all  glisten  with  wreaths  of  golden 
laisrd.  The  myth  is  connected  with  that  of 
Persens,  the  destroyer,  who  comes  to  their 
glorious  garden  after  haying  slain  Medusa,  and 
flying  from  her  Goigon  sisters,  who  only  just 
fail  to  seize  him,  as  he  eludes  their  grasp. 
This  chase,  in  mythical  speech,  denoted  the 

Sursuit  of  the  sun  b^  the  dark  shadows  of  the 
eathlike  nighty  which  he  has  slain ;  while  his 
escape  signifies  the  rising  of  the  sun  into 
the  upper  regions  of  the  sky,  where  the  morn- 
ing weaves  her  fairy  network  of  delicate  cirrhi 
clouds.  Thus  the  Hyperborean  gardens  resolve 
themselves  into  the  mysterious  web  of  Pene- 
lope (the  weaver),  undone  each  day,  and  re- 
produced on  the  rising  or  setting  of  the  sun. 
Hence,  with  singular  fidelity  to  the  original 
mythical  phrase,  Penelope,  in  the  Odyssey y  says 
that  she  will  know  whether  Odysseus  is  her 
husband,  by  his  recognition  of  the  woven-work 
which  he  wrought  for  her  in  the  days  of  their 
early  love  (i.  e.  in  the  morning).  It  may  be 
noticed  that  the  Hyperboreans  of  Pindar  wear 
wreaths  of  Daphn&  (laurel);  and  thus  the 
myth  is  connected  with  the  beautiful  legend  of 
Daphnd,  or  Dahan4,theDawn,  who  vanishes  away 
when  pursued  by  her  lover,  Phoebus,  the  Sun. 

For  later  speculations  and  dreams  arising  out 
of  the  myth  of  the  Hyperboreans,  see  ^  0. 
0.  Lewis,  Astronotny  of  the  Ancients,  p.  490  &c. 

Byperoataleetto  (Ghr.  Mp,  aoave,  and 
ic<rraAf}icTtic^s,  de/ident).  In  Gbeek  and  Latin 
poetiy,  a  verse  exceeding  its  proper  length  by 
one  syllable. 

Bjperoatliarsts  (Ghr.  dWp,  and  xdBapctSf 
cUansiny),    Excessive  purging. 

Barpererltioinn  (Or.  Mp,  and  Kpiruc6sf 
critical).  Consists  in  viewing  the  works  of  an 
author  in  an  ungenerous  spirit,  exaggerating 
minor  defects,  and  overlooking  or  undervaluing 
such  merits  or  beauties  as  might  fairly  be  con- 
sidered to  outweigh  the  former. 

Byperaetermlnanto.      The    name  first 

E,  by  their  discoverer,  Prol  Cayley  (Cam- 
e  and  Dublin  Math,  Journal,  vol.  i.,  and 
b's  Journal,  VoL  zxx.),  to  the  derivative 
functions,  now  always  referred  to  as  inwiriants, 
[Invasiants.]  The  terms  hyperdetermnant 
calculus  and  hyperdeterminant  notation,  how- 
ever, are  still  in  use.  The  latter  consists  of 
such  spibols  as  12,  123  &c  .  .  which  are 
respectively  abbreviations  of  the  operative 
symbols 

J^      d       d_ 
dx^   ly^   dz^ 
d^      d 
dy^   STj, 


d     d 

dx;     dy^ 

» 

d     d 

dx;   dy^ 

dx; 
d_ 

dx^ 
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The  calculus  in  question  consists  in  op(>ratin^ 
witli  such  symbols  upon  the  product  U  V  W  &<•. 
of  given  quantics  U,  V,  W,  &c.,  respectiTdy 
functions  of  the  cogredient  variables  dr„  y^  &c. ; 
's*  y%  &c. ;  x^y^  &c ;  and  the  results  of  sudi 
operations  are  always  either  coTariants  or  in- 
variants of  the  system.  Thus,  if  we  operate 
upon  the  product  UV,  where 

U=ajri«  +  254P,yi  +  <yi«, 
with  the  symbol  12*»  or  written  in  full. 


dx^ '  dy^ ' 


d* 


dx^dy^    dx^dy^    dx^    dy/ 

we  obtain  the  inrariant  ac'  —  2bl/  +  eaf.  Or 
more  generally,  if  we  operate  with  this  sym- 
bol upon  the  product  of  any  two  quantics, 
U  and  V,  whatever,  we  shall  have  a  oovariant 
in  two  sets  of  variables,  or  simply  a  corariant 
of  the  quantics  U  and  V,  if;  after  differentia- 
tion, aU  sufiBxes  are  suppressed.    Thus 

d*U    ^^2^-2     <P^ +^    ^ 
dx'  '  dy"*         dxdy  '  dxdy     dy*  '  da* 

is  always  either  a  covariant  or  invariant  of  the 
system  U,  V,  and  hence  also  when  U  and  V 
are  identical 

ePU    d^     /  d^Y 
d^'  ^'^\d^) 

is  a  covariant  (the  Hessian)  of  the  quantic  U. 
Further  details,  and  useful  exercises  -  in  the 
hyperdoterminant  calculus,  are  given  in  Sal- 
mon's Higher  Algebr€U 

BypereUlptlo  XntemO.  The  integral  of 
an  expression,  which  involves  the  squan  root 
of  a  rational  and  integral  algebraical  function 
of  an  order  higher  than  the  fourUL  [EixiFnc 
Intbobal.]  Such  integrals  are  also  called 
vltra-dliftic. 

Byporveometrio  Series.  A  series  which 
transcends  a  geometric  one.  The  ordinaiy 
form  of  such  a  series  is 

1.7         1.2.7(7+1) 
for  which  Gauss  uses  the  symbol  F(a,  /3,7,  j), 
and  Cayley  has  proposed  the  modification 


It?' ') 


in  order  to  extend  the  same  notation  to  ultra- 
hypei^geometric  series,  such  as 

If  we  put 


')■ 


y=y»t^-i(l-tt)y-^-i(l««f)-.fl 
it  will  be  found  that 


'ft!'  •)■ 


y      . 

B(iB,7-«' 
where  B  denot«8  a  Eukrian  inteyrai,  whilst  y 
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MtafiM  tihe  linear  partial  differential  equation 
(iUvsreoDdordec 

»(!-»)§+  [y-(«+ 3  +  1)']  ^-afi7'0. 

(Eola's  hutitutiones  Oal.  Integ.  vol.  ii.)  In- 
veatiptioiia  on  Hjpergeometric  Series  will  be 
&UU  in  Gauss'  and  Jaoobi's  collected  works ; 
ft  Tilnable  momoir  on  the  subject  by  Kummer 
w  pttblished  in  Crelle's  Journa/,  toL  zt.  1836. 

IffCiiwi— B  (Hypericnm,  one  of  the  ge- 
ta%\  A  natoral  order  of  Exogenous  plants 
bdoogbff  to  the  Chittifeial  alliance.  They 
vful^  hare  ^fellow  flowen  with  the  petals 
vider  on  one  side  than  the  other,  and  marked 
Tfth  blade  dots ;  while  the  leares  are  in  many 
mm  maiked  with  transparent  dots.  They  are 
ttuHy  strong-scented  and  astringent  Some 
of  them  hsTe  ecrppery  red  flowers,  and  yield  a 
RnaoQs  substance  resembling  gamboge. 

Mjpwlimmjrni  im4p€uc»f  or  tvipucov,  from 
^pc(i%  ^^M^^  The  Hyferieum  perforaivmj  or 
Sl  JoIm*s  Woit»  was  much  esteemed  by  the 
ueknts  as  an  anodyne. 

Vjyartoii  (Or.  irircp(«r).  In  the  Theogony 
of  Hflsiod,  ^perion,  or  the  loj^  one,  is  a  son 
of  Unms  (Heaven)  and  Gbea  (Sirth),  and  the 
fMiha,  by  his  sister  Theia,  of  Helios  (the  Sun), 
SdM  (the  Moon)  and  Eos  (the  Morning). 
Bet  in  tiie  Homeric  poems  the  word  is  a  mere 
Muuujm  for  Helios,  and  the  two  names  more 
(vmrnoDly  oeror  together.  From  the  length 
of  the  pennltimate  syllable,  the  word  is  gene- 
rally regarded  as  a  contraction  of  Hyperionion, 
ftad  eqniTalent  to  the  patronymic  form  Hy- 
pnidoides.    [Tttaic.] 

HmBiosr.  In  Astronomy,  one  of  the 
Br«IHtea  of  Saturn. 

yjyamajmipit— ■  •  Combinations  of 
diiurie  add  were  formerly  so  called:  thus, 
ehlonte  of  potash  was  called  hyperozymuriate 
of  potash. 

gfysiitlB<Me  (6r.  Mp^  and  of ^9, 
ttrmgtk),  Labrador  Hornblende.  It  is  a 
frmwilieate  of  magnesia,  with  traces  of  alu- 
Bina  and  of  lime.  It  occurs  crystalline  and 
Baflsire ;  it  is  resplendent^  and  of  a  grey-green 
«<-  rnldiah  hue. 

Hjyll^jrmn  (Or.  ^ip^vpovy  from  B6pa^  a 
^'-  r).    In  Architecture,  the  Hntel  of  a  doorway. 

HjpiUtfpliy  (Or.  hwip,  and  rpo^,  food). 
A  t^rm  firpq[nently  applied  to  the  morbid  en- 
Urcf'ineut  of  any  part  of  the  body  This  term 
vzAt  to  be  restricted  to  cases  in  which  a  part, 
tb-wicfa  increased  in  bulk,  retams  its  natural 
omatntion  and  structure. 

Bypbm.  In  describing  Alaa^  denotes  the 
fiUm  Atons,  fleshy,  watexr  thailus  of  Bussacea. 

■yi^baBne  (Or.  d^yw,  to  weave).  The 
I*  2*a  Fsfan  of  Egypt,  one  of  the  few  plants 
1:1  tL»  noble  fiunily  which  produce  branchine 
'-.r.ka,  belongs  to  this  genus.  It  is  called 
M  fhfhaien,  and  sometimes  the  Gin^erbread- 
rr^,  th«  fibrous  mealy  husk  of  the  firuit,  which 
•  «*./*'n  br  the  por>rer  classes,  tasting  like 
fT  LZt'tkrnaa.  Thin  or  some  allied  speaes  is 
Ti  irly  dispersed  over  tropical  AMca. 
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Byphen  (Gr.  t<p4y,  strictly  6<f,'  ly,  in  one). 
In  Printing  and  Writing,  a  mark  or  character 
thu8(-),  impljring  that  two  or  more  words 
are  connected,  as  mother-in-law,  self-loye.  In 
printed  books,  when  a  word  is  divided,  the 
hyphen  goes  with  the  part  of  the  word  at  the 
end  of  the  first  line,  never  at  tlie  beginning  of 
the  second. 

Bjpnotlos  (Gr.  dinrwrix^s,  drowsy).  Me- 
dicines which  induce  sleep. 

Bjrpo  (Gr.  6w<J,  under).  In  Chemical  no- 
mendature,  this  prefix  indicates  the  presence  of 
a  smaller  quantity  of  oxygen  than  that  con- 
tained in  the  acid  or  compoimd  to  which  it  is 
prefixed ;  thus  the  hyposulphurow  acid  contains 
less  oxygen  than  the  sulphurous,  and  the  hypo- 
sfdDhvrie  add  less  oxy^n  than  the  sulphuric ; 
ana  the  hyponiiroiu  add  less  oxygen  tnan  the 
nitrous,  &c. 

Bypoarla  (M,  under).  Oval  ganglionic 
structures  into  which  the  fibres  of  the  pre- 
pyramidal  tracts  of  the  brain  in  fishes  swell 
out  beneath  the  optic  lobes.  Their  bulk  is 
increased  by  added  grey  matter,  variegating 
their  outer  surfSace.  £1  the  cod  and  in  some 
other  fishes,  they  contain  a  cavity  called  hyjHh 
arian  ventricle, 

B jpooaustmn  (Gr.  ^SKawrrov,  from  ^6, 
and  KoiVf  I  bum).  In  Andent  Architecture,  a 
vaulted  apartment  from  which  heat  was  dis- 
tributed to  the  rooms  above  by  means  of 
earthen  tubes. 

Bypooblorio  Aeld  or  Peroziae  of 
cnilorlne.  A  green  gas  evolved  when  chlorate 
of  potash  is  acted  on  by  sulphuric  add.  It 
contains  one  equivalent  of  chlorine  and  four  of 
oxygen,  and  explodes  when  heated  to  212°. 

Hypooblorons  Aeld.  A  yellow  unstable 
gas  containing  one  equivalent  of  chlorine  and 
one  of  ox^een.  Formed  when  chlorine  is 
agitated  wim  moist  mercuric  oxide.  It  is 
supposed  to  be  the  bleaching  agent  in  the  so- 
called  chloride  of  lime. 

4ypoo1iond]insls  (Gr.  ^6,  under^  and 
x6y9poSf  cartUage\  Uneasiness  about  the  re- 
gion of  the  stomach  and  liver,  or  of  the  hypo- 
chondriaa  region^  is  one  of  the  symptoms  of 
this  disease.  Particular  circumstances  may 
induce  this  disorder  in  any  individual ;  but  it 
is  most  commonly  met  with  in  persons  of 
sallow  or  pale  complexions,  spare  habit  of 
body,  and  dark  hair  and  eyes.  Its  mental 
symptoms  are  low  spirits,  a  groundless  appre- 
hension of  evil,  imaginary  local  sensations,  and 
erroneous  impressions  respecting  the  opinions 
and  sentiments  of  others,  with  a  tendency  to 
misconstrue  their  actions ;  aversion  to  sodety ; 
want  of  mentid  and  bodily  energy ;  seeing  per- 
sons and  things  and  heanng  conversations  and 
noises  which  are  purdy  imaginary.  The  bodily 
symptoms  are  flatulency  and  all  the  other 
concomitants  of  indigestion— oostiveness,  dim- 
ness of  sights  noises  in  the  ears,  want  of  appe* 
tite  and  sleep  in  most  cases,  in  few  voracity 
and  drowsiness.  As  this  disease  is  usually 
connected  with  imperfect  action  of  the  liver, 
mild  aperients,  small  doses  of  calomel  or  blue 
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pill,  and  tonics  are  to  be  prescribed ;  but  occa- 
sionallj  more  powerful  pui^tives  must  be 
resorted  to ;  and  where  there  is  much  headache, 
a  blister  to  the  neck,  or  the  loss  of  a  little 
blood  by  cupping,  or  from  the  arm,  may  be  of 
service.  The  regularity  of  the  circulation  is 
often  much  disturbed,  and  it  is  generally  ne- 
cessary to  keep  the  feet  warm. 

Change  of  scene  and  of  occupation,  cheerfVil 
society,  moderate  exercise  of  all  kinds,  and 
great  londness  and  attention  on  the  part  of  the 
medical  adviser,  are  generally  among  the  essen- 
tials in  the  treatment  of  this  diseased  state. 
But  every  amusement  and  relaxation  must  be 
carefully  proposed  and  pursued;  and  though  it 
is  generally  necessary  firmly  but  gently  to  re- 
monstrate against  the  whims  and  caprices  of 
hypochondriacs,  yet  sometimes  they  nuist  be 
conceded  to.  V/hen  persons  are  full  of  evil 
forebodings  and  false  alarms,  it  is  sometimes 
well  to  induce  them  to  keep  a  diaiy  of  their 
feelings,  the  perusal  of  whica  as  they  recover, 
or  in  their  happier  moments,  is  often  comfort- 
ing proof  to  them  of  the  utter  want  of  founda- 
tion of  some  of  their  most  inveterate  notions. 
Persons  who  are  very  irritable  and  over- 
anxious, or  who,  after  having  been  actively 
engaged  in  business,  retire  to  a  life  of  ease  and 
idleness,  who  take  no  interest  in  study,  amuse- 
ment, or  exercise ;  and  those,  again,  who  have 
kept  bad  hours,  or  who  have  led  debauched 
lives,  or  who  have  studied  intensely — are  those 
in  whom  some  of  the  worst  forms  of  hypochon- 
driasis occur.  It  is  seldom  in  the  most  aggra- 
vated cases  of  this  disorder  that  well-grounded 
hopes  of  recovery  may  not  be  held  out^  and 
that  its  recurrence  may  not  be  prevented  by 
timely  and  firm  treatment ;  but  if  it  be  allowed 
to  run  its  course,  it  often  ends  in  melancholy. 

Bypocraterlform  ^Ghr.  ^irS,  and  KpceHip,  a 
eup).  In  Botany,  that  form  of  a  corolla  which 
consists  in  a  cyUndrical  tube  which  is  longer 
than  the  flat-spreading  limb,  as  in  the  flowers 
of  the  genus  Phlox.  It  is  called  in  English 
salveT'SMped. 

Bypoojolotd  (Gr.  HS^  and  miicAociSifs, 
oircular).  The  curve  traced  by  a  point  in  the 
circumference  of  a  circle  which  rolls  on  tlie 
concave  side  of  a  flxed  circle.  When  the  radius 
of  the  rolling  circle  exceeds  that  of  the  fixed 
circle,  thehypocycloid  may  always  be  generated 
as  an  epicycloid.  [Ehctcloid.]  This  property 
was  discovered  by  Euler  (Acta  Retrop.  1784). 
When  the  radius  a  of  the  fixed  circle  is  double 
that  of  the  rolling  one,  the  hypocydoid  coin- 
cides with  the  diameter  of  the  fixed  circle. 
When  the  radius  a  of  the  fixed  circle  is  four 
times  that  of  the  rolling  circle,  the  hypocydoid 
is  also  algebraic,  and  has  for  its  equation  ' 

**  +  y*  =  a  . 
Bypoesrst.    A  Pharmaceutical  name  of  the 
inspissated  juice  of  the   C^tisus  hypocistis,  a 
parasitical  plant  on  the  roots  of  several  spedes 
of  eystus  in  the  South  of  Europe. 

BypoireBoiis  (Gr.  tif6,  and  7^,  the  earth). 
Literally,  svhterranean .    In  Botany,  it  denotes 
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all  parts  in  plants  which  grow  beneath  the 
sur&ce  of  the  earth. 

Bypoffafttrlmn  (Gr.  dir^,  and  yaar^p,  the 
stamach).  The  middle  part  of  the  lower  region 
of  the  belly. 

Byporene  (Gr.  ^6^  and  yivoiuu),  A  name 
given  by  Sir  Charles  Lyell  to  a  group  of  rocks 
formed  within  the  earth,  modified  probably  from 
regular  stratified  aqueous  rocks,  but  having  lost 
all  their  original  characteristics  before  they  are 
presented  to  us  for  examination.  Granite,  por- 
phyries, metamorphic  limestone  and  qnartzite, 
are  all  of  them  generally  to  be  regarded  as 
hypogene  rocks.  They  are  especially  abundant 
in  mountain  districts,  formine  either  the  highest 
and  geographical  axis  or  uie  real  geological 
axis  of  every  principal  chain. 

Bypofflossal  Berwes  (Ghr.  ^J,  and 
7X160*0-0,  the  tongue).    The  lingual  nerves. 

Bypor  jnons  (Gr.  ^^,  and  7vr4,  afemalt). 
In  Botany,  a  term  denoting  anything  growing 
firom  bdow  the  base  of  the  ovaiy. 

Bypomooliltoii  (Gr.  ifwoiUx^iov,  from 
juoxA.<ir,  a  IctHT).  In  Mechanics,  the  fulcmm 
or  support  of  a  lever,  or  the  point  against  which 
the  pressure  is  exerted.  This  term  is  met  with 
only  in  the  old  treatises  on  mechanics ;  the  equi- 
valent term  fulcrum  being  now  generally  u^ 

Byponltrio  Add.  A  compound  of  onn 
atom  of  nitrogen  with  four  of  oxygen.  It  has 
really  no  add  properties,  and  hence  is  now 
generally  termed  peroxide  of  nitrogen.  It  is 
formed  on  mixing  binoxide  of  nitrogen  with 
half  its  volume  of  oxygen,  or  by  heating  nitrate 
of  lead.  It  may  be  liquefied,  and  even  solidified, 
by  cooling. 

Bypenltrons  AolO.  An  add  intefmediate 
between  nitric  oxide  and  nitrous  add,  com- 
posed of  1  equivalent  of  nitroffenali,  and  3  of 
oxygen  «  24,  the  equivalent  of  the  hyponitrous 
acid,  upon  the  hydrogen  scale,  being « 38. 

Bypopbo«plioroiis  Add.  An  add  com- 
posed of  1  atom  of  phosphoruB  and  1  of 
oxygen,  or  32  phosphorus  +  8  oxygen. 

BypopliylUiiiii  (Gr.  ^^,  and  ^6\Xoy,  a 
leaf).  In  Botanv,  a  term  invented  to  denote  a 
petiole  that  has  the  form  of  a  small  sheath,  is 
destitute  of  himina,  and  surrounds  the  base  of 
certain  small  branches,  having  the  appearance 
of  leaves ;  as  in  asparagus.  It  is  nothing  but 
a  rudimentary  lea£ 

BjTpopliylloiis.  In  Botany,  applied  to 
bodies  which  grow  on  the  underside  of  a  leaf. 

Bypoptaxn  (a  term  coined  from  Gr.  inr6, 
and  iruoi',  pus).  A  disease  of  the  eye,  in  which 
there  is  an  apparent  collection  of  pus  under  the 
transparent  cornea ;  that  is,  in  the  chamber  of 
the  aqueous  humour. 

Byposoenlom  (Gr.  ^wrie^viov,  from  vrJ, 
and  fffnitrti,  a  scene).  In  ancient  Architecture^ 
the  front  wall  of  a  theatre,  fiEidng  the  orchestra, 
from  the  stage. 

BypoBtaals  (Gr.  thr^orcurif,  answering  to 
the  Latin  substantia).  A  term  used  by 
the  Greek  fathers  to  express  the  distinct  per- 
sonality  of  the  Father,  Son,  and  Holy  Ghost. 
This  term  is  retained  by  the  Latin  fathers. 
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▼ho.  b'ke  oniselTPs,  had  no  ▼oid  which  could 
ex:ietlj  represent  hypostasis,  which  differs  from 
ovffiot  tubsianee,  inasmnch  as  the  latter  is  used 
for  the  divine  substance,  essence,  or  being — 
tbnt  which  is  common  to  each  of  the  hypo- 
btusea,  persons,  or  individual  substances  which 
compose  the  one  Godhead. 

■ypostatle  mKUnu  A  term  used  to  signify 
the  union  of  Christ's  human  nature  with  the 
dlTise,  oonstitating  two  natures  in  one  person. 
mfpomoMphwrifO  A0ld.  An  acid  inter- 
mediate between  the  sulphurous  and  sulphuric 
acids.  It  may  be  regarded  as  containing  2 
atoms  of  sulphur  (16  x  2  «  82),  and  6  of  oxygen 
(8x5=40);  or  as  constituted  of  1  atom  of 
nlphuous  acid  «>  82,  and  1  of  sulphuric  acid 
==40.    In  either  case  its  equivalent  is  72. 

Byyoralplnnroiu  Add.  An  acid  con- 
Etitated  of  2  atoms  of  sulphur  (16  x  2  a  32) 
and  2  of  oxygen  (8  x  2  «16).  It  is  necessaiy 
to  take  this  view  of  composition,  its  equivalent 
nambfT  being  48. 

Msrpotliecatloii  (Or.  feo^i^,  a  pledge). 
b  the  Civil  Law,  an  engagement  by  which  the 
debtor  assigns  his  goods  in  pledge  to  a  creditor 
as  a  seenrity  for  his  debt,  without  parting  with 
th^"  immediate  possession ;  differing,  in  this  last 
particular,  from  the  simple  pledge.  The  term 
hypotkecation  is  usually  applied  to  tlungs  im- 
mo^ble  only  (i.  a  according  to  the  division  of 
the  English  law,  to  things  kbI,  thin^  personal 
^iTonring  of  the  realty,  and  thoses  in  action), 
and  not  to  things  movable  (L  e.  things  per- 
sonal in  possession).  It  answers  in  general  to 
the  English  mortgage.     rMoBTGAOx.] 

Bypathenose  (Gr.  i^  dirorc/yovera  ^paf^nf, 
ihftubtendinff  line).  In  Getometiy,  the  side  oppo- 
site the  right  angle  of  a  rightrangled  triangle. 
ByyoChesIs  (6r.  6a^9c(ris).  In  a  mathema- 
tical proposition,  this  term  denotes  that  which  is 
asumed  or  granted,  and  from  which  the  asser- 
tion or  predicate  follows  as  a  consequence.  The 
conreree  of  a  proposition  is  formed  by  making 
the  predicate  hypothesis  and  the  hypothesis  pre- 
dicate. Ab  an  example,  we  have  the  47th  and 
48th  propositions  of  the  first  book  of  Euclid. 
According  to  the  first,  if  a  triangle  is  right- 
angl«rd,  the  square  on  one  side  is  equal  to  the 
Fom  of  the  squares  on  the  other  two ;  according 
to  the  second,  if  the  sum  of  the  squares  on  two 
Fides  of  a  triangle  is  equal  to  the  square  on  the 
third  tide,  the  triangle  is  right-angled. 

Htpothbsis.  In  Physics  and  Natural  Science, 
this  term  denotes  a  gratuitous  supposition  to 
scecnmt  for  some  phenomenon  or  appearance 
of  the  natural  world.  If  the  hypothesis  serves 
to  explain  a  great  number  of  the  circumstances 
awompanying  a  phenomenon,  it  acquires  a 
c^am  degree  of  probability;  and  if  all  the 
koom  circumstances  can  be  deduced  from  it, 
the  probability  becomes  very  great  (it  then 
^sQai[j  acquires  the  name  of  a  theory\  and  in 
the  laoee  of  time  may  amount  to  certainty. 
Thus  the  hypothesis  of  the  diurnal  rotation  of 
the  farth  and  its  translation  in  the  ecliptic,  : 
ima^DedbyCopemicus  to  explain  the  planetary  | 
phenomena,  has  acquired  all  the  characters  (^ 
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certainty  from  continual  astronomical  obser- 
vation. In  like  manner,  Kepler's  hypothesis, 
that  the  planets  move  in  elliptic  orbits,  has 
been  so  fully  confirmed  by  subsequent  dis- 
coveries and  computations,  that,  however  doubt- 
M  it  might  be  at  first,  no  one  who  is  capable 
of  understanding  the  evidence  can  hesitate 
to  receive  it  as  an  established  law  of  nature. 
*A  well-imagined  hypothesis,*  says  Sir  John 
Herschel,  *  if  it  have  been  suggest-ed  by  a  fiiir 
inductive  consideration  of  general  laws,  can 
hardly  fail  at  least  of  enabling  us  to  generalise 
a  step  further  and  group  together  several  such 
laws  under  a  more  universal  expression.  But 
this  is  taking  a  very  limited  view  of  the  value 
and  importance  of  hypotheses.  It  mav  happen 
(and  it  has  happened  in  the  case  of  the  undu- 
latoiy  theorv  of  light)  that  such  a  weight  of 
analogy  and  probability  may  be  accumulated 
on  the  side  of  an  hypothesis,  that  we  are  com- 
pelled to  admit  one  of  two  things — either  that 
it  is  an  actual  statement  of  what  really  passes 
in  nature ;  or  that  the  reality,  whatever  it  be, 
must  run  so  close  a  parallel  with  it  as  to  admit 
some  mode  of  expression  common  to  both,  at 
least  in  so  for  as  the  phenomena  actually  known 
are  concerned.  Now,  this  is  a  veiy  great  step, 
not  only  for  its  own  sake,  as  leading  us  to  a 
high  point  in  mathematical  speculation,  but  for 
its  applications,  because  whatever  conclusions 
we  deduce  from  an  hypothesis  so  support^nl 
must  have  at  least  a  strong  presumption  in 
their  favour;  and  we  may  be  thus  led  to  the 
trial  of  many  curious  experiments,  and  to  the 
imagining  of  many  usenil  and  important  con- 
trivances, which  we  would  never  otherwise  have 
thought  of,  and  which,  at  all  events,  if  verified 
in  practice,  are  real  additions  to  our  stock  of 
knowledge  and  to  the  arts  of  life.*  (Discourse 
on  the  Study  of  Natural  Pldlosophy.j 

HjpcirftehaUiun  (Or.  t^orpaxihioPf  from 
rpdxn^oSf  the  neck).  In  Architecture,  the 
slenderest  part  of  the  shaft  of  a  column,  being 
that  immediately  below  the  neck  of  the  capital. 

Bypotrooboid  (Gr.  ihrit,  and  rpoxoctS'^',  like 
a  wheel).  The  curve  traced  by  a  point  which  is 
fixed  relative  to  a  circle  rolling  on  the  concave 
side  of  a  fixed  circle.  Hypotrochoids  bear  the 
same  relation  to  hvpocycloids  as  epitrochoids  do 
to  epicycloids.  AjI  belong  to  the  fomily  of  rou- 
lettes, and  the  hypotrochoid  becomes  a  hypo- 
cycloid  when  the  generating  point  is  on  the  cir- 
cumference of  the  rolling  circle.  The  hypotro- 
choid is  an  algebraical  curve  when  the  circum- 
ferences of  the  two  circles  arc  commensurable ; 
in  other  cases  it  is  transcendental  The  most 
interesting  case  is  when  the  radius  of  the  fixed 
circle  is  double  that  of  the  rolling  one;  the 
hypotrochoid  is  then  an  ellipse,  a  fact  of  which 
advantage  is  taken  in  the  construction  of  so- 
called  eUiptic  compasses.     [Elltpsb.] 

Bsrpotjrpoals  (Gr.  {ntorinrwais,  from  r^os, 
a  type).  In  Rhetx)ric,  an  animated  representa- 
tion of  a  scene  or  event  in  descriptive  language 
highly  enriched  with  rhetorical  figures. 

BTpozidftoeae  (Hypoxis,  one  of  the  genera), 
A  natural  order  of  epigynous  monocotyledons 
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belonging  to  the  Narcissal  Alliance.  They  are 
known  by  their  hexapetaloid  flowers,  by  their 
six  stamens  with  introrse  anthers,  and  by 
having  the  radicle  remote  from  the  hilum  in 
their  seed.     They  are  not  of  much  importance. 

Bypsiprymiiiis  (Or.  tf^trpufufos,  with  high 
stem),  A  genus  of  Poephagous  marsupials,  of 
which  the  Kangaroo  Kat  {iSfpsiprymnus  muri- 
nus)  is  found  in  New  South  Wales.  The 
upper  middle  incisors  are  long  and  produced 
beyond  the  small  lateral  ones.  The  posterior 
far  surpass  the  anterior  extremities  in  length. 
The  tail  is  shorter  than  the  body,  and  slender. 

Bjpsometrj  (Cxr.  0^o5,  height,  and  fiirpoy, 
measure).  The  art  of  measuring  height,  either 
relative  or  absolute,  by  trigonometiy  or  the 
barometer. 

Bjradiiiii.  An  article  imported,  as  a  sub- 
stitute for  castor,  from  the  Cape  of  Good  Hope, 
and  derived  from  one  of  the  species  of  Hyrax, 

Bsrracotberiam  ([Gr.  lfpa(,  and  9nplov, 
beast).  A  genus  of  diminutive  Perissodact^le 
niammalia,  which  flourished  in  England  dunng 
the  middle  oocene  period.  It  exhibited  the 
typical  dentition  (44  teeth).  Its  nearest  affini- 
ties were  with  Pliolophus  and  Stereognathus. 

Byraz  (Gr.  0^,  a  shrew-mouse).  This  term 
is  now  applied  to  a  genus  of  small  Mammalia 
which  nink  next  the  rhinoceros  in  the  order  of 
their  affinities,  and  are  the  most  diminutive 
representatives  of  tlifi  Pachydermatous  order. 
The  two  known  species  are  found  in  hiUy 
districts  at  tlie  Cape  ( Hyrax  capensis\  and  in 
Syria  {Hf/rax  sgriacus) :  the  latter  species  is 
the  coTug  of  Scripture, 

Hjraon.  A  commercial  name  of  one  of  the 
varieties  of  green  tea.    [Tea.] 

Bysaopaa  (Lat. ;  Gr.  Scvco^wos ;  Heb.  6z6b). 
A  genus  of  Labiata.  H.  officinalis^  the  Common 
Hyssop,  is  one  of  the  bitter  aromatic  herbs 
which  were  formerly  ifted  as  a  stimulating 
stomachic,  but  it  is  now  seldom  employed. 

Bysterantblns  (Gr.  fforcpos,  after,  and 
&v0oSf  a  flower).  In  Botany,  a  term  denoting  the 
appearance  of  the  leaves  after  the  flowers ;  as 
in  the  almond. 

Byateria  (Gr.  beripa,  the  toambf  with  which 
the  disease  was  supposed  to  be  generally  con- 


nected). Hysteria  generally  attacks  nnmarried 
females  between  the  ages  of  fifteen  and  thirty- 
five,  coming  on  with  low  spirits  and  anxiety, 
sickness^  short  breath,  and  palpitation,  sobbing, 
and  a  sense  of  distension  of  tne  bowels^  whidi 
afterwards  seems  to  concentrate  itself  in 
the  stomach,  and  then  rise  like  a  ball  into 
the  throat  (globus  hystericus),  where  it  jpro- 
duoes  gasping,  stupor,  convulsive  motioD8» 
crying;  laughing,  hiccough,  flow  of  saliva  from 
the  mouth,  and  delirium:  at  length  the  spasms 
abate,  and  the  person  graduiUy  reeovexs, 
generally  with  the  expulsion  of  wind  from 
Qie  stomach.  Some  of  these  B3rmptoms  ars 
often  much  more  prevalent  thim  others,  so 
that  the  disorder  assumes  many  forma:  it  is 
also  veiy  variable  in  its  duration,  lasting  from 
an  hour  or  two  to  one  or  two  days.  The  treat- 
ment varies  extremely  with  the  apparent  causes 
of  the  disorder ;  sometimes  bleeding  and  de- 
pletives, at  others  stimulants  and  tonics  are 
required ;  in  mild  cases  sprinkling  with  water 
and  a{>plying  nasal  stimulants  give  relief.  Great 
attention  to  the  exciting  cause,  exercise^  mode- 
rate and  judicious  amusements  and  occupatioDs, 
regular  hours,  and  change  of  air  and  scene,  an 
among  the  best  preventives  of  its  recurrence. 

Bysteritts.  Inflammation  of  the  womb. 
This  dangerous  disease  generally  occurs  the 
second  or  third  day  after  delivery ;  it  is  attended 
by  fever  and  pain  of  the  part,  and  requires 
active  antiphlogisric  treatment 

Bysterolo^y  or  Bysteron  Protereo 
(Gr.  0<rrcpos,  the  latter  of  two,  and  X^yof). 
In  Ehetoric,  a  fl^^ure  by  which  the  oidinaiy 
course  of  thought  is  inverted  in  expression,  and 
the  last  put  fi^ ;  as,  where  objects  subsequeot 
in  order  of  time  are  presented  before  their 
antecedents,  cause  before  effect,  &c.  Some 
comprehend  the  flgure  usually  called  aniidmax 
[CuMAx]  under  the  name  Hyeteroloey. 

Bysterotomy  (Gr.  ^ripa,  the  womb; 
r4fjLy€iy,  to  cut).  The  extraction  of  the  foBtns 
from  the  uterus.     The  Cesarean  operation. 

Bystrlottfee  ((Jr.  fiorptl^  aporcupine).  The 
name  of  the  family  of  Rodent  Quadrupeds,  of 
which  the  porcupine  {Hystrix  oristata)  is  the 
type. 


Z.  The  ninth  letter  of  the  English  and 
most  European  alphabets,  represents  two  very 
different  sounds  in  different  languages.  In  the 
Greek  language,  the  letter  i  is  the  simplest  of 
the  alphabetical  characters,  being  represented 
by  a  single  stroke,  thus,  i.  It  is  also  suscepti- 
ble of  various  interchanges,  more  particularly 
in  the  Latin,  Greek,  and  French  languages. 
When  two  t's  followed  in  succession,  the  Romans 
ufced  to  contract  them  into  a  sin^e  long  t,  as 
Di  for  Dii,  tibicen  for  tibiicen ;  or  made  the 
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letter  larger  than  usual,  as  Chlus,  Shakspearo 
sometimes  substitutes  I  for  ay  or  yes. 

Did  your  lettexs  pierce  the  queen  ? 

/,  sir ;  she  took  'em  and  read  'em  in  my  preBence. 

According  to  Gebelin,  the  letter  t  in  hierogly- 
phic writing  represents  the  human  hand.  As 
a  Roman  numeral  it  denotes  1 ;  and  if  plaoed 
before  V  or  X,  it  diminishes  by  a  umt  the 
number  expressed  by  these  two  letters.  The 
form  of  J  was  originally  identical  with  that  of 
I;  and  it  is  only  within  the  last  centuzy  that 
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tBrd'atinctioD  was  made  between  them.  In  the 
English  and  French  Lingnages  J  has  a  sibilant 
fptud,  bat  the  Germans  prononnee  it  exactly 
«  tiie  Engiish  y  before  a  vowel  In  the 
Sptmish  hngoage  J  represents  a  guttural,  and 
v(  frequently  snbfltitated  for  X,  which  has  the 
umesooid. 

liS. ■•    This  abbreriation  is  generally  snp- 
poHd  to  represent  the  initial  letters  of  the 
wnds  /out  Homimtm  Salvator.    More  pro- 
\nUj  they  are  the  first  three  letters  of  the 
Grtfk  name  IHSOTa,  Jesut, 
laaafc— ,    [Baochvs;  Diohtsus.] 
lmMOT(Gr.  XoyciSef).    A  species  of  Terse 
wd  by  the  Greek  and  Latin  poets,  and  espe- 
eiaHj  ij  the  Qnek  tragic  poets.    The  deriva- 
tioB  of  the  word  has  not  been  ascertained.  I 
Thr  tanbies  of  the  Greek  trap^ic  poets  consisted 
of  tbtce  entire  metres  or  six  feet,  and  were  j 
timee  st]M  the  tragic  trimeter  aeatdUctie,  > 
IVy  were  composed  originally/  as  their  name 
m^a»,  of  a  snooession  of  iambi  (v)  [Foot, 
in  PhMody] ;  bnt  at  a  later  period,  Tarions  other 
f«Tt  voe  admitted,  of  which  the  subjoined 
table  will  eonvey  an  idea : — 

1.        2.         3.         4.         5.        6. 


Vi^nen  it  win  be  soen  that  a  tribrach  may  be 
nitrodneed  into  all  the  places  except  the  last ; 
a  spondee  in  the  firsts  third,  and  fiftii  places ;  a 
•Uitjl  in  the  first  and  third  places ;  and  an 
aaapost  in  the  first  This  foot  may  also  be 
«»ed  ia  all  other  places  of  the  verse  except  the 
1^;  with  the  genenl  restriction,  that  in  the 
tiiird  and  fifth  phices  it  should  be  contained  in 
a  proper  name,  as  Antigone,  or  in  a  preposition 
xi\  tie  word  which  it  governs ;  but  two  feet 
^■ctaizliDg  three  syllables  may  not  follow  each 
^'W.  "Die  comic  writers  used  much  ^eater 
■'•yxm  in  the  iambic  trimeter,  admitting  an 

■  ripsst,  even  in  common  words,  into  every 
\^3tt  bnt  the  last  For  a  full  exposition  of 
!t0  snd  the  other  iambic  metres  employed  by 
''  **  Ore<-k  and  Latin  poets,  the  reader  may 

■  li^t  Hermann's  IStemmia  Doctrina  Metrica ; 
i'  •>:)n*8  editions  of  the  TragidUs  of  Euripides ; 
-'-'i  the  aitide  *  Iambic  Verse*  in  Kees*s  Ct/clo- 
}^'iia.  In  most  modem  European  languages, 
'-^  rene  of  five  iambic  feet  is  a  favourite 
•Mr".    In  Fppnch  it  is  used  almost  entirely 

'  '-irhtep  poetry,  as  by  La  Fontaine  and  si- 
M.lirvritera,  the  heroic  verse  being  the  sixth 

*  :\.  or  alexandrine ;  but  in  English,  German, 
•^i  Italian,  the  former  is  the  verse  of  or- 

■  MiTue  in  serious  composition.  The  Ita- 
■*T»  divide  it  into— 1.  Ine  verso  cadente^  in 

*  ^4k  the  line  is  decasyllabic^  consisting  of  five 
-ciU:  e.g. 

I  eoBM  alboo  in  nave  si  l0?6.—DanteL 
Tiii  Tsriety  is  very  rarely  admitted  in  serious 
^  ^pwitvm,  and  is  ill  suited  to  the  character  of 
-  Uniniage.  Poets  have,  however^  sometimes 
N'-^irely  attempted  whole  series  of  versi  ca- 
'>nU;  as  in  the  set  of  sonnets  of  Casti,  called 
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/  tre  Gfndi.  2.  The  verso  eroico,  or  hendeca- 
syllabic,  which  is  the  ordinary  one,  ending  in  a 
short  syllable : 

Canto  I'armi  pietoae,  e'l  capitAaS. 
3.  The  verso  sdrucciolo,  which  ends  with  two 
short  syllables  after  the  fifth  iamb : 

FaoBi  oiloaa,  e  di  tna  i^oirla  immemflrt. 
This  also  is  rarely  used  in  serious  writing ;  but 
its  occasional  employment  adds  a  peculiar  grace 
to  lighter  poetry.  In  English,  according  to  the 
genius  of  the  lanfifuage,  the  decasyllabic  line  is 
most  common ;  the  hendecasyllabic  occasional, 
and  more  frequent  in  blank  verse  than  in 
rhymes,  in  consequence  of  the  comparative 
rarity  of  trochaic  rhymes.  The  G^erman  lan- 
guage is  rich  both  in  iambic  and  trochaic  ter- 
minations: consequently  the  de<»syllabic  and 
hendecasyllabic  are  more  indiscriminately  em- 
ployed than  in  either  English  or  Italian ;  and 
it  is  not  uncommon  to  use  the  elegant  variety 
of  alternate  iambic  and  trochaic  niymes,  like 
the  French  masculine  and  feminine. 

Zap^tua  (Gr.  *law€r6s).  In  Astronomy,  one 
of  the  satellites  of  Satuhn  [which  see]. 

Iafbtus.  In  Greek  Jdythology,  a  Titan, 
brother  of  Cronos  and  Hyperion,  and  fiither  of 
Pbombthbits. 

Zatralelptes  (Gr.  Icerpaktlwriis,  from  UerpSs, 
a  physicianf  and  iXc(^,  1  anoint).  A  phy- 
sician who  cured  diseases  by  external  remedies 
only,  as  by  friction,  inunction,  &a  There  was 
among  the  Greeks  a  sect  of  latraleiptse  founded 
by  Prodicus. 

Zatromatbemattel  (Gr.  laTpofiaOiffueraeof), 
Phvsicians  who  explain  the  functions  of  the 
body,  and  the  action  of  remedies,  on  mechanical 
principles.  These  doctrines  seem  to  have  ori- 
ginated with  Asclepiades,  and  in  modem  times 
were  promulgated  by  Borelli  as  fotmded  on  the 
atomic  philosophy  of  Descartes. 

Zbez  (Lat.).  This  name  is  restricted  to  a 
species  of  goat ;  the  Capra  Ibex  of  Linnaeus, 
Bottquetin  of  Bofibn  and  the  French  natu- 
ralists. It  is  characterised  by  having  large 
horns,  with  a  flattened  anterior  surface,  and 
marked  with  prominent  transverse  rid^  or 
knots.  It  inhabits  the  summits  of  the  highest 
mountain  chains  in  the  continents  of  Europe, 
Africa,  and  Asia,  but  does  not  exist  in  the 
New  World. 

Zbts.  A  species  of  birds,  belonging  chiefly 
to  the  old  genera  Scohpax  and  Tringa  of 
Linnaeus.  The  green  ibis,  /.  faUindus,  is 
found  in  the  warmer  zones  of  all  quarters  of 
the  world.  In  the  E^Tptian  ibis,  the  prevailing 
colour  is  white,  with  Jong  plumes  of  a  puiplisn 
hue  proceeding  from  the  tertiary  wing-featners. 
It  was  one  of  the  sacred  animals  of  the  ancient 
Egyptians,  the  penalty  for  slaying  which  waa 
death.    (Herod,  ii.  66.^ 

Zoaoinaoeee  (Icacma,  one  of  the  genera). 
A  natural  order  of  hypogynous  Exogens,  re- 
ferred by  lindley  to  the  Berberal  alliance. 
They  are  related  to  Olacacea,  and  differ  from 
that  order  in  the  calyx  not  enlarging  with  the 
fruit ;  in  the  stamens  being  alternate  with  the 
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petals;  in  the  ovary  being  normally  many-celled 
with  axile  placentation,  and  one-celled  only  by 
abortion ;  and  in  the  ovulee  being  suspended  i 
below  the  summit  of  the  cell.    They  are  not 
known  to  be  of  any  special  use. 

loams.    In  Mythology.    [Dmdalvr.] 

Xoe  (Ger.  eia).  Frozen  water.  At  the  tem- 
perature of  32°,  water,  in  its  ordinary  condi- 
tion, crystallises  into  ice,  which  if  slowly  pro- 
duced forms  prisms  crossing  each  other  At 
angles  of  60°  and  120° ;  the  primitive  figure 
has  not  been  ascertained,  though  it  is  probably 
rhomboidaL  The  arrangement  of  the  acicular 
prisms  in  flakes  of  snow  is  very  various,  but 
in  the  same  snow  storm  the  same  forms  of 
arrangement  generally  prevail  The  specific 
gravity  of  ice  in  its  densest  form  is  about  '950. 
It  is  a  non-conductor  of  electricity,  and  becomes 
electric  by  friction.  The  expansion  of  water 
in  the  act  of  freezing  takes  place  with  irre- 
sistible force,  and  the  frequent  rupture  of  thick 
iron  and  leaden  pipes  from  this  cause  is  a  feimi- 
liar  instance  of  this.  Exposed  to  air,  ice  loses 
considerably  by  evaporation.  In  the  act  of 
freezing,  water  parts  with  all  soluble  matter, 
BO  that  coloured  water  becomes  colourless  ice ; 
saline  solutions  become  pure  water;  and  spiri- 
tuous liquors  part  with  their  alcohoL  To  effect 
this  purification  perfectly,  the  ice  must  be 
formed  under  circumstances  which  prevent  the 
accumulation  of  blebs  and  air-bubbles,  and 
the  entanglement  in  the  ice  of  any  of  the  un- 
frozen or  ejected  liquor,  for  the  foreign  matters 
held  previously  in  solution  in  the  water  are, 
in  the  act  of  freezing,  transferred  to  the  por- 
tion which  remains  unfrx>zen.  If  the  whole 
of  the  water  becomes  a  mass  of  porous  ice,  the 
impurities  are  retained  in  the  pores ;  but  if  the 
freezing  takes  place  slowly  and  regularly,  time 
is  given  for  the  escape  of  the  impurities,  and 
thus  the  brilliant  and  perfectly  transparent 
and  dense  masses  of  ice  which  we  find  in  the 
Norway  ice^  as  imported  into  this  country,  yield, 
when  thawed,  water  almost  equal  in  purity  to 
that  which  has  been  distilled,  and  nearly  free 
from  air. 

A  remarkable  property  possessed  by  ice  is 
that  of  revelation,  first  noticed  by  I^fesaor 
Faraday.  If  two  pieces  of  melting  ice  be 
placed  together  in  a  warm  room,  the  film  of 
water  between  them  soon  freezes  and  cements 
the  two  masses  together,  and  this  effect  also 
takes  place  beneath  the  surface  of  warm 
water.  It  is  thus  that  the  broken  masses  of 
ice  forming  the  ice  cascade  of  a  glacier,  become 
again  a  solid  and  unbroken  mass  sifter  the 
cascade  is  passed.     [Gt.acieb.] 

Xoe  Oaves.    [Glaci^bes.] 

Xee  Islands.    ricEBERG.] 

Tee  Plant.  The  garden  name  of  Mesem- 
bryanthemnm  crystaUinum,  whose  leaves  are 
covered  with  crystalline  warts  which  look  like 
fragments  of  ice. 

Ice  Spar.     A  mineralogical  synonym  for 

the  Glassy  Felspar  which  is  found  m  Vesuvian 

lavas.    The  name^  which  has  reference  to  the 

resemblance  of   the  mineral  to  ice,   is  also 
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applied  to  pellucid  varieties  of  other  kinds  of 
Felspar. 

Xoe  Trade.  The  progpress  of  civilisatioo 
has  rendered  the  means  of  procuring  coolness 
in  summer  almost  as  indispensable  as  the 
generation  of  warmth  in  winter,  and  ice  is  now 
largely  used  for  keeping  small  chambers  called 
ice-safes  at  a  low  temperature,  favourable  tor 
the  preservation  of  provisions,  whilst  no  incon- 
siderable quantity  is  directly  applied  to  the 
cooling  of  wines  and  other  beverages. 

Prior  to  1844,  the  consumption  and  use  of 
foreign  ioe  in  England  were  very  insignificant, 
but  in  that  year  the  Wenham  Lake  Ice  Company 
established  their  business  in  London,  for  th<^ 
supply  of  pure  ice  only.  This  they  procured 
from  the  Wenham  Lake,  about  eighteen  miles 
from  Boston ;  but  in  consequence  of  the  high 
freight,  and  the  great  waste  attending  its  im- 
portation and  storage^  the  speculation  proved 
a  £ulure.  The  company  then  turned  their 
attention  to  Norway,  from  which  ice  of  equal 
thickness  and  compactness  could  be  obtained 
at  less  cost ;  the  onlv  difficulty  being  that  of 
obtaining  it  of  equal  purity.  The  fjords  of 
Norway  yield  ioe  of  considerable  thickness,  in 
xmlimited  quantities,  and  of  easy  access  for 
shipment;  but  such  ice  was  found  to  be  too 
impure  for  table  use.  The  ice  of  many  of  the 
Scandinavian  lakes,  although  veiy  transparent, 
also  proved,  when  analysed,  veiy  unsuitable, 
owing  to  the  presence  of  much  organic  matter, 
which  render^  it  liable  to  putrdfaction  after 
melting.  The  lake  ultimately  selected  by  the 
company  is  remarkable  for  the  purity  of  its 
water,  which  is  attributable  to  the  fact  of  its 
being  supplied  by  springs  only,  and  not  by 
mountain  torrents  bringing  down  with  them 
decomposing  vegetable  matter  in  large  quantity. 
This  lake,  from  which  the  company  have  pro- 
cured their  celebrated  ice  for  many  years  past, 
lies  a  few  miles  from  Drobak  in  the  ChristisDia 
Fjord,  and  being  their  property  has  been  named 
and  registered  the  Wenham  Lake, 

As  soon  as  it  became  known  that  ice  of  great 
thickness  conld  be  obtained  cheaply  from  the 
fjords  and  lakes  adjoining  the  coast  of  Nor- 
way, fishermen  began  to  use  it  in  preference 
to  English  ice  for  packing  and  preserving  their 
fish,  thus  creating  an  extensive  demand  for  the 
inferior  kind  of  block  ice,  the  importation  of 
which  during  the  year  1864  exce«ied  30,000 
tons,  brought  chiefly  to  London,  Hull,  Grimsby, 
and  Liverpool. 

Xoebergr  (Ger.  eis,  and  beig;  a  mountain), 
A  portion  of  a  glacier  broken  away  from  some 
tract  of  l^ind  and  floating  in  the  sea.  An  ice- 
berg is  a  true  floating  island,  containing  often 
an  enormous  quantity  of  stones,  gravel,  and  mud, 
slowly  accumulated,  as  the  glacier  is  gradually 
pushed  into  the  sea^  until  the  smaller  specific 
^vity  of  ice  than  water  has  made  the  mass 
m  the  sea  so  much  lighter  than  the  same  volume 
of  sea-water  as  to  overcome  the  cohesion  of 
the  whole  and  cause  a  fracture.  Masses  of  k^ 
thus  broken  and  floated  off  vary  very  much  in 
dimensions,  amounting  sometimes  to  islands 
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iw^sariog  serenl  miles  in  circamference,  very 
b^  and  of  enormous  depth. 

Icebeigp  floating  away  from  the  land  near  the 
Arctic  anid  Antarctic  circles  are  conveyed  by 
minne  cmrentB  towards  the  equator,  and  often 
f«aB  fiv  into  the  temperate  zone  in  both  the 
Dorthem  and  soathem  hemispheres.  They  have 
eren  been  knofwn  to  ckms  the  Chilf  Stream  to  the 
Azores,  their  depth  being  so  much  greater  than 
tlttt  of  the  warm  water  crossing  the  Atkntic  as 
in  rnach  coontar-currents,  carrying  them  at 
li^fat  ang^  to  that  stream.  From  the  south 
pje  thej  hare  reached  the  Cape  of  Good  Hope. 

So  great  is  the  mnltitade  of  icebergs,  that 
I>r.  Sooresby,  when  navigating  the  polar  seas 
ia  search  of  whales,  ooonted  500  drifting 
iloQg  in  latitudes  69^  and  70^  N.  Some  of 
titptn  rose  above  the  snrfi&ce  to  the  height  of 
luo  to  200  feet^  and  measured  from  a  few  yards 
U>  a  mile  in  drcumferenoe.  (  Voyage  in  1822, 
(iL  233.)  Many  were  loaded  with  beds  of  earth 
aad  rodo^  of  such  thickness  that  the  weight  was 
cuojeetmed  to  be  fiom  50,000  to  100,000  tons ; 
and  on  closer  examination  the  mass  was  found 
to  be  composed,  amon^  other  substances,  of 
jsranite,  gneiss^  mica-schist^  day-slate,  granular 
f<rlspar,  and  greenstone.  Some  idea  may  be 
farmed  of  the  immense  depth  to  which  icebergs 
doeend,  from  the  fiict  that  the  mass  of  ice  be- 
W  the  level  of  the  water  is  about  eight  times 
pf«Ur  than  that  above.  Icebergs  differ  &om  ice 
a^ytA,  The  former  are  made  up  of  ice  collected 
iQ  laige  masses  on  land  and  pushed  into  the  sea 
tm  their  hoik  is  very  considerable.  Ice  floes  are 
Biasses  made  up  of  flat  ice,  packed  and  heaped 
b?  driving  winds  and  storms  and  opposing  cur- 
rents, and  firooen  together:  in  this  way  very 
Urge  islands  of  ice  accumulate;  but  they  are  not 
dfr^  and  cannot  therefore  be  floated  so  tax,  nor 
are  they  loaded  with  mud  and  stones. 

letfUad  Moai.  The  Ceiraria  islandica, 
a  cummon  lichen  in  the  mountainous  districts 
of  Europe.  It  contains  a  bitter  principle,  and 
a  fijosidenble  quantity  of  starchy  matter ;  it 
i*  tonic  and  nutritive,  and  is  often  prescribed 
ia  disorJecB  of  debility,  and  in  pulmonary  con- 
Mmption. 

Ii>tilMi<  Bp«r.  A  transparent  rhomboidal 
rMtirij  of  Calcspar,  or  carbonate  of  lime,  found 
is  Ic&uA.  This  form  of  crystallised  carbonate 
*  i  hme  is  particularly  valuable  for  experiments 
«i  the  double  refraction  and  polarisation  of 

1:^     [CALCAAnOUS  SpAB.] 

ttli  IMMi  (Of«r.  /  teroe).  The  motto  of 
t!.«  pcince  of  Wales,  adopted  originally  bj 
Llvud  the  Black  Prince  in  proof  of  his 
•«bj«ctton  to  his  father  Edward  III.;  it  has 
b^'ea  eontinued  without  interruption  down  to 
Ljc  paasent  time. 

TnlininiiiiiiH  (Gr.  Ixy^f^,  literally  the 
traritr),  A  name  applied  in  Zoology,  in  a 
doable  sense,  to  aViverrine  genus  of  quadrupeds, 
ud  to  a  family  of  Pupivorous  Hymenoptera. 
Aj  rporda  the  Mammalia,  the  name  is  changed 
by  Hbger  for  Hikfsstbs  [which  see],  and  this 
t^rm  1^  Ven  generally  adopted  by  English 
sBologistSb  The  ichneumon  of  the  Nile  (Her- 
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peaUa  PharaonU)  was  one  of  the  sacred  animals 
of  the  ancient  £^;yptians ;  and  although  many 
fabulous  feats  were  narrated  of  it  as  the  enemy 
of  the  crocodile,  there  is  no  doubt  but  that  the 
instinct  which  impels  it  to  search  for  the  eggs 
of  the  crocodile  as  an  article  of  food  tends 
materially  to  diminish  the  number  of  that 
destructive  reptile.  The  ichneumon  preys, 
however,  on  the  eggs  and  young  of  various 
species  of  animals.  Mr.  Bennett  relates  that 
on  one  occasion  a  grey  ichneumon  (Herpeska 
ffriseu8)  killed  no  fewer  than  twelve  full-grown 
rats,  which  were  let  loose  to  it  in  a  room  six- 
teen feet  square,  in  less  than  a  minute  and  a 
half     [PuprvoBA.] 

Xolmograplij  (Gr.  Ixyoypai^la^  from  txyof, 
a  mark  or  trace).    In  Architecture,  the  re- 

fresentation  of  the  ground  plot  of  a  building, 
n  Perspective,  it  is  the  representation  of  the 
buildings  intersected  by  a  horizontal  plane  at 
its  base  or  ground  floor. 

letkor  (Gr.  2x^p).  A  thin  watery  discharge. 
By  the  Greeks  this  name  was  applied  to  the 
divine  fluid  that  issued  from  the  wounds  of  the 
gods. 

Xcborology  (Ix^j  and  X^os).  The  ana- 
tomy of  the  lymphatic  and  secreting  systems. 

Xcbtlftidiii.  An  albuminoid  substance  con- 
tained in  the  roe  of  certain  fishes. 

Xehtlftjooolla  (Gr.  Ix^vs,  a  fish,  and 
K^AAo,  glue),    [Isinglass.] 

Xobtlijodanilites  (Gr.  1x96s,  fish;  96pu, 
spear ;  and  M6os,  stone).  The  petrified  spines 
of  placoid  fishes,  of  which  they  are  often  the 
sole  evidences,  especially  in  the  Upper  Silurian 
and  Devonian  strata. 

Xcbtliyoltte  (Gr.  ixO^s,  and  x/0os).  A 
name  sometimes  given  to  the  fossil  remains 
of  fishes,  without  regard  to  their  geological 
position.  Ichthyolites  have  been  found  in 
rocks  of  all  ages  from  the  Silurian  to  the 
newest  tertiary. 

ZoblUjology  (Gr.  Ix'^h  and  Kiyos).  The 
science  which  treats  of  the  nature^  uses,  and 
classification  of  fishes. 

Fishes  are  those  oviparous  vertebrate  animals 
which  have  a  heart  consisting  of  one  auricle 
and  one  ventricle,  which  breathe  water,  and 
have  the  nasal  cavity  communicating  with  the 
external  surface  only.  In  a  few  species  an  air- 
bladder  is  present.,  and  so  organised  as  to  act 
the  part  of  a  lung ;  but  the  principal,  if  not  ex- 
clusive, organ  of  respiration  consists,  throughout 
the  whole  class,  of  branchiae  or  gills.  The  gills 
are  commonly  composed  of  rows  of  slender  flat- 
tened processes  suspended  by  arches,  attached  in 
general  to  the  hyoid  bone,  and  covered  with  a 
membrane  or  tissue  of  innumerable  minute  and 
close-set  blood-vessels.  The  water  which  the 
fish  takes  in  by  the  mouth,  instead  of  being 
swallowed,  passes  through  the  interspaces  of 
the  giUs,  and  escapes  by  the  fissures  on  each 
side  of  the  head,  called  gill-apertures.  The 
air  contained  in  the  water  acts  upon  the  blood, 
which  is  minutely  subdivided  in  the  branchial 
vessels ;  aind  the  bilocular  heart  senses  exclu- 
sively to  propel  the  whole  of  the  venous  blood 
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to  the  branchial  arteries,  and  is  thus  analogous 
in  f\inction  to  the  pulmonaty  auricle  and  yen- 
tricle  of  the  warm-blooded  classes.  The  blood, 
haying  been  decarbonised  in  the  gills,  is  col- 
lectiKi  into  the  dorsal  arterial  trunk  or  aorta, 
and  is  propelled,  without  the  influence  of  a 
systemic  heart,  to  all  parts  of  the  body ;  whence 
it  is  again  returned  by  the  yeins  to  the  branchial 
auricle  and  yentride. 

The  whole  structure  of  a  fish  is  as  eyidently 
adapted  for  swimming  as  that  of  a  bird  for 
flight  Being  suspend^  in  a  fluid  of  nearly  the 
same  specific  mmty  as  itself  it  has  no  need  of 
widely-expanded  wings  for  its  support.  Many 
species,  moreover,  have  the  air-bladder  so  or- 
ganised and  developed  as,  by  its  contractions 
and  dilatations,  to  vary  the  specific  gravity  of 
the  fish,  and  aid  in  its  ascent  to  the  surfiace,  or 
descent  into  the  depths  of  the  water.  Ordinary 
progression  is  effected  by  the  motions  of  the 
tail,  which,  by  the  action  of  powerful  muscles, 
displaces  the  water  alternately  to  the  right  and 
left;  the  gills,  also,  in  expelling  the  water 
backwards,  may  contribute,  by  the  reaction  of 
the  current,  to  propel  the  fish  forward.  The 
ordinary  extremities,  therefore,  being  of  little 
use,  are  reduced  to  a  low  or  rudimental  condi- 
tion ;  they  are  chiefly  remarkable  for  the  number 
of  parts  corresponding  to  the  digital  phalanges 
of  the  higher  classes,  and  which,  from  their 
disposition,  are  called  rays.  The  pieces  ana- 
logous to  the  bones  of  the  arms  and  legs  are 
extremely  shortened,  and  often  quite  concealed ; 
the  membrane  supported  by  the  divei^ng  rays 
rudely  represents  the  hands  and  fi>et.  The 
members  thus  constructed  are  cailedfins;  those 
which  answer  to  the  anterior  extremities  are 
called  the  pectoral  fins ;  those  which  answer  to 
the  posterior  extremities  are  the  ventral  fins. 
Other  rays  attached  to  peculiar  bones  above  or 
between  the  extremities  of  the  spinous  processes 
support  the  vertical  fins,  which  are  mesial  and 
single,  cither  above  the  back,  beneath  the  tail, 
or  at  the  extremity  of  the  tail.  The  upper 
vertical  fin  or  fins  are  called  the  dorsal^  the 
lower  ones  the  anal,  and  the  terminal  one  the 
caudal  fin.  The  fin-rays  are  of  two  kinds. 
Some  consist  of  a  single  bony  piece,  usually 
hard  and  pointed,  sometimes  flexible  and  elastic, 
and  divided  longitudinally ;  they  are  called  bony 
or  spinous  rays :  the  others  are  composed  of  a 
vast  number  of  little  joints,  generally  branched 
at  the  extremity ;  they  ore.called  *o/3?,  jointed, 
or  branched  rays.  In  general  the  fins,  which 
are  placed  in  pairs,  and  correspond  to  the  ordi- 
nary extremities,  are  four  in  number;  but 
sometimes  there  are  but  two,  and  sometimes 
they  are  enUrely  wanting.  When  both  pectoral 
and  ventral  fins  are  present,  they  may  have  the 
ordinary  relative  position;  i.e.  the  pectoral 
fins  may  be  considerably  in  advance  of  the 
ventralfr-HTOch  fishes  are  said  to  be  abdominal; 
or  the  ventrals  may  be  placed  below,  or  on  the 
same  or  nearly  the  same  transverse  line  as  the 
pectorals — such  fishes  are  tenned  thoracic ;  or 
the  ventrals  may  be  situated  in  advance  of  the 
pectorals,  under  the  throat  of  the  fish — ^when 
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the  species  are  called  juffular  fishes.  The 
vertebrae  of  fishes,  when  completely  ossified, 
are  united,  with  very  few  exceptions,  by  opposite 
concave  surfiices.  Most  fishes  have  the  body 
covered  withscales.  They  are  destitute  of  oigans 
of  prehension,  except  the  teeth.  The  imp«fec- 
tion  of  the  organ  of  touch  is  remedied  in  some 
by  the  developement  of  soft  tentacles  or  feelers. 

The  teeth  are  very  various  as  to  their 
number,  form,  and  relative  size.  They  are 
either  anchylosed  to  the  jaw-bones,  attached  to 
ligaments,  or  implanted  in  sockets ;  when  the 
latter,  the  tooth  has  always  a  single  and  simple 
fang.  The  teeth  may  be  placed  on  the  maxil- 
lary, prenuudllary,  or  lower  jaw-bones :  upon 
the  vomer  or  sphenoid  bones ;  npon  the  palatine 
or  pterygoid  bones,  the  tonsue,  the  branchial 
arches,  or  the  phai3mgeal  putes ;  or  they  may 
be  entirely  wanting. 

Besides  the  branchial  arches,  the  hyoid  bone 
supports  on  each  side  a  number  of  rays,  which 
support  the  branchial  or  opercular  membrane. 
This  membrane  is  also  generally  fbrther 
strengthened  by  three  osseous  plates  called 
the  opercular,  subopercuUir,  and  interopercutar 
bones :  the  kind  of  door  thus  formed  is  joined 
by  the  preopercular  to  the  tympanic  bone,  and 
plays  upon  the  scapular  arch. 

With  respect  to  the  subdivision  of  the  class 
of  fishes  into  orders,  Guvier,  admitting  the 
great  difiScultv  which  exists  in  defining  tbem  by 
fixed  and  easily  appreciable  characters,  adopted 
after  many  attempts  the  following  classification. 

He  first  divided  the  class  into  two  sub-classes : 

Sub-class  L  Pisces  ossd,  or  fishes  properly  so 
called. 
II.  Pisces  cartilaginei,  or   Chondro- 
pterygianSf  cartilaginous  fishes. 

The  first  sub-class  are  arranged  according  to 
the  modifications  of  their  oi^gans  of  locomotion. 
All  the  osseous  fishes  which  have  the  anterior 
part  of  the  dorsal  fin,  or  the  first  dorsal  where 
there  are  two,  supported  by  bony  rays,  with  some 
bony  rays  in  the  anal  fin,  and  at  least  one  bony 
ray  in  each  of  the  ventrals,  are  collected  into 
an  order,  called  Acanthopteryyians. 

All  those  osseous  fishes  in  which,  with  the 
exception  of  the  anterior  dorsal  and  pectoral 
rays,  all  the  rays  are  soft,  constitute  the  order 
Ma/acopteryyians. 

The  Malacoptery^  are  subdivided,  according 
to  the  relative  position  or  absence  of  the  ventru 
fins,  into  abdominal,  jugular,  or  sub^aehiai, 
and  apodal  fishes. 

Those  fishes  whi<^  have  the  bnmdiiflB  in  the 
form  of  tufts  constitute  the  order  of  Lopho- 
branchit. 

Those  fishes  in  which  the  maxillarj  and 
palatine  arclies  are  firmly  united,  or  as  it  were 
soldered  to  the  cranium,  are  called  the  Pleeto- 
gnathi. 

The  Chondropterygian  fishes  are  di^ded 
into  the  three  orders  of: —  | 

SruBiomANs, 
SuAciAKB,  and 
Ctclobtokbs  [which  see] 
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The  chief  modificatioii  in  the  airadgnnent  of 
the  cksB  of  fishes  has  been  the  oonoeqiience  of 
a  stody  of  the  nature  and  affinitiee  of  the 
nnmeroiu  extinct  foims,  and  a  oompazifion  of 
these  with  existing  species. 

M.  Agaasiz  has  proved  that  certain  species, 
which  stand  out  as  exceptions  to  the  ozoinary 
form  and  stnictnie  of  the  dass  among  recent 
fishfs,  are  the  types  of  extensive  oidezs  which 
peopled  the  seas  of  the  ancient  world,  and  now 
characterise  particular  strata.  This  naturalist 
has  likewise  obaerred  more  closely  than  his 
pi^ecessors  the  relations  which  subsist  between 
the  external  scales  and  the  internal  structure ; 
and'  he  accordingly  proposes  to  arrange  the 
elasB  of  fishes  according  to  the  modifications 
of  the  scaly  corering,  and  divides  them  into 
foar  orders,  each  of  which  contains  fishes 
having  a  cartilaginous  skeleton:  and  in  each 
there  tie  both  Acsnthopteiygian  and  Mala- 
copteiygian,  Abdominal  and  Apodal  genera. 
These  (nders  are  named  Placoidbs,  Ctakoidbs, 
OrsKomBs,  and  Ctcloidbs  [which  see]. 

The  disooveiy  of  intermediate  f[>ims,  between 
the  true  fishes  and  the  lower  reptilia,  e.  g. 
hyidosirtn  and  Arehegosaunta,  has  induct 
Prof.  Owen  to  regard  the  groups  Pisces  and 
Reptilia  no  longer  as  separate  classes,  oo- 
<^ual  with  the  birds  and  mammalia,  but  to 
subordinate  them  as  subclasses  of  the  great 
group  HjEiCATocRTA  or  cold-blooded  verte- 
Irate  animals  [which  see].  In  that  article 
»  a  Hst  of  the  orders  of  fishes,  with  those  of 
K^tilia. 

Xehtbjopliaglst  (Gr.  Ix^voi^dryos),  A  fish- 
eater.  Some  savage  tribes  who  live  almost 
entirely  on  fish  were  called  by  the  ancients 

XeHtbyoplitlialiatte  (Gr.  1x9^,  and  5^- 
da^T,  the  eye),  A  species  of  zeolite  with  a 
F^^tdiar  pearly  lustre^  resembling  that  of  the 
('^e  of  a  fish. 

I^dithyopterjigia  (Gr.  I'xd^,  and  «Tcpv(, 
a  fin).  An  order  of  fossil  reptiles  in  which  the 
yertpbral  centra  are  ossified  and  biconcave; 
joined  by  syndesmosis,  not  by  suture,  to  their 
i^Qial  arch.  Fleurapophyses  of  the  trunk  long 
and  bent,  the  anterior  ones  with  bifurcate 
heads.  Teeth  with  converging  folds  of  cement 
It  ^eir  base,  implanted  in  a  common  alveolar 
eroove,  snd  confined  to  the  maxillary,  pre- 
iDaiiUai^,  and  premandibular  bones.  Pre- 
ffiaxillanes  much  exceeding  the  maxillaries  in 
^ ;  orbit  very  large,  a  circle  of  sclerotic  plates ; 
vMrils  near  the  orbits ;  limbs  natatory,  with 
more  than  five  multi-articulate  digits;  an 
^T^atenmn  and  clavicles;  no  sacrum.  The 
^es  of  the  head,  as  in  Ganocephala,  include 
the  supplementary  postorbitals  and  supra- 
tempQf^  and  there  is  a  foramen  parietale, 
^  there  are  small  temporal  and  other  vacui- 
ties between  the  cranial  bones,  a  single  con- 
^^  occipital  condyle,  and  one  vomer  which  is 
•dentnloas.  The  order,  which  ranged  from 
the  lias  to  the  chalk  (excepting  in  the 
Wealden)  inclusive,  Includes  the  genus  Zchihyo- 
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I^tiqriMaiunts  (Gr.  Ix^i^,  and  <raSpoff, 
a  Heard),  A  genus  of  extinct  marine  animals, 
which  combined  the  characters  of  saurian 
reptiles  and  of  fishes  with  some  of  the  pe- 
culiarities of  the  Cetaceous  Mammalia.  TbB 
vertebrae  of  the  backbone  of  the  Icht^osauri 
resemble  those  of  filshes  in  haying  their  bodies 
joined  by  opposite  concave  surfaces;  but  the 
supericET  arches  remain  permanently  detached, 
as  in  reptiles.  The  cranium  resembles  in 
stroctore  that  of  the  crocodiles,  but  is  charac- 
terised by  a  peculiarly  large  orbit,  in  which  a 
circular  series  of  osseous  Xerotic  plates,  ana- 
logous to  those  of  the  crocodile  ana  birds,  but 
relatively  much  larger,  has  been  so  frequently 
found  as  to  prove  it  to  be  a  generic  structure. 
The  nostrils  are  situated,  not,  as  in  the  crocodile, 
near  the  point  of  the  snout,  but  dose  to  the 
anterior  part  of  the  orbit. 

The  teeth  resemble  in  structure  those  of  the 
crocodiles ;  but  are  lodged,  as  in  some  of  the 
Lacertine  Sauria,  in  a  groove,  and  not  in 
distinct  sockets.  The  locomotive  extremities 
are  similar  in  construction  to  the  paddles  of 
the  whale ;  but  they  are  four  instead  of  two  in 
number,  and  the  anterior  paddles  are  connected 
by  a  broad  ooracoid,  a  complete  davide,  and  a 
supplementaiy  coraooid  bone  to  a  strong  ster- 
num; the  flattened  phalangeal  bones  supportiDg 
the  fiin  are  polygonal,  and  are  rdativdy  shorter 
and  more  numerous  than  in  the  whale  tribe. 
The  hind  paddles  are  smaller  than  the  fore, 
and  are  attached  to  a  pelvis  similar  to  that 
of  the  crocodile.  Small  supplemental  bones 
are  wedged  into  the  lower  part  of  the  joint  of 
the  atlas  and  occiput,  and  a  few  of  the  suc- 
ceeding vertebral  joints;  and  the  tail  often 
presents  a  fracture  at  a  pajrticular  point,  whence 
the  existence  of  a  caudal  fin  has  been  inferred. 
From  the  form  and  position  of  masses  of  crushed 
and  apparently  half-digested  fish  bones  and 
scales  in  the  abdominal  cavity  of  the  ichthyo- 
saurus, it  is  conduded  that  they  preyed  chiefly 
on  fish;  that  they  had  a  simple  and  capacious 
stomach,  and  an  intestine  provided  with  a 
spiral  valve.  The  geological  range  of  the  ich- 
thyosaurus, according  to  Dr.  Buckland,  began 
with  the  muschelkalk  and  extended  through 
the  whole  of  the  oolitic  period  into  the  creta- 
ceous formation.  The  most  recent  stratum 
in  which  any  remains  of  this  genus  have  yet 
been  found  is  the  chalk  marl  at  Dover.  The 
chief  British  depository  of  the  bones  of  the 
Ickikyo9auri  occurs  in  the  lias  at  Lyme  Begis 
in  Dorsetshire. 

Xelataayoato  (Gr.  ix^^)'  A  roughness  and 
thickening  of  the  skin,  portions  of  wmch  become 
hard  and  scaly,  and  occasionally  corneous,  with 
a  tendency  to  excrescences.  Friction,  warm 
baths,  and  occasionally  stimulating  ointments, 
have  been  of  service  in  mitigating  the  progress 
of  this  disease ;  but  it  sddom  yiddls  permanently 
to  any  plan  of  treatment. 

lelatligra  (Gr.  ix^i/s,  a  fish).  A  word  found 
on  many  seals,  rings,  urns,  tombstones,  &c., 
belonging  to  the  early  times  of  Christianity,  and 
supposed  to  have  a  mystical  meanings  from  each 


Digitized 


byG00gl( 


ICICA 

character  forming  an  initial  letter  of  the  words 
*Ii|<roD9  Xpiffr69f  0eov  tUSf  luarfip;  i.e.  Je0li8 
Christ,  the  Son  of  Q-od,  the  Savionr. 

Zoioa  (the  name  in  Guiana).  A  tropical 
genus  of  AmyHdaceat  consisting  of  large  trees 
aVx)unding  in  balsamic  or  resinous  joice.  The 
balsam  obtained  from  many  of  the  species  is 
ocloriferous,  and  is  used  as  a  perfume  in  South 
America.  These  balsams  remain  fluid  for  a 
considerable  time,  but  ultimately  harden,  when 
they  are  used  as  incense.  /.  heterophyUa  yields 
Balsam  of  Acouchi,  employed  as  a  Tulneraiy; 
while  that  of  /.  hfptaphylla  is  used  as  a  remedy 
for  dysentery,  &c.  The  wood  of  /.  aliisaima  is 
preferred  by  the  Indians  for  making  canoes, 
and  is  called  Cedarwood  from  its  fragrance.  It 
grows  in  the  forests  of  Guiana  to  the  height 
of  one  hundred  feet  or  more. 

Zconoelsstfl  (Gr.  c/icciy,  an  image,  and 
K\d»,  I  break).  Literally,  breakers  of  images ; 
a  title  applied  to  two  of  the  Byzantine  empe- 
rors, Leo  the  Isaurian  and  his  son  Constantine 
Capronymus,  who  during  their  reigns,  which 
extended  from  726  to  796,  persevered  in  over- 
throwing the  images  in  the  Christian  churches, 
and  in  extirpating  their  worship.  The  338 
bishops,  also,  who  attended  a  council  at  Con- 
stantinople in  the  reign  of  the  latter  prince, 
and  declared  themselves  in  favour  of  his  views, 
were  stigmatised  by  the  orthodox  party  under 
the  same  name.  In  the  year  787,  however,  a 
general  council  was  assembled  at  Nicea  by  the 
empress  Irene,  who  inclined  towards  the  old 
superstition,  and  the  images  were  on  this 
occasion  restored  to  their  former  honours. 
This  council,  the  second  of  Nice,  is  the  last 
respecting  which  the  Greek  and  Latin  churches 
coincide;  the  practice,  however,  of  the  Greek 
church  makes  a  distinction  between  the  use  of 
pictures,  which  it  allows,  and  graven  images, 
which  it  studiously  rejects.  (Mosheim,  Eccl. 
Hist. ;  Schlosser's  History  of  the  leonoclast 
Emperors,  YnukfoH  1812;  Stanley* b  Lectures 
on  the  Eastern  Church ;  Milman,  Latin  Chris- 
tianity, book  iv.  chap,  vii.) 

Xoonograplij  (Gr.  tlKoyoypa4>ia).  A  term 
invented  to  designate  literary  works  devoted  to 
the  description  of  monuments  of  art ;  and,  in  a 
more  restricted  meaning,  of  portraits.  Among 
works  on  this  subject,  Didron's  Iconographie 
Chr&tienne  may  be  specially  mentioned.  Icono- 
logy  is  the  explanation  of  emblematic  and  alle- 
gorical representations. 

looMUiedroii  (Gr.  c2fco<r«U9pot).  A  solid 
figure  bounded  by  twenty  pbines.  One  of  the 
five  Platonic  bodies  or  regular  polyhedra  is  an 
icosahedron.  It  has  twenty  equal  faces,  each  of 
which  is  an  equilateral  triangle ;  it  has  thirty 
edges,  and  twelve  solid  angles,  each  formed  by 
the  meeting  of  five  plane  angles.  The  total 
surface  of  a  regular  icosahedron  is  8*6602540 
times  the  squarson  one  of  its  edges,  and  its 
volume  is  2*1816951  times  that  of  the  cube  on 
one  of  its  edges. 

ZooBfluidroiis    (Gr.    ctjcoo'i,     twenty,    and 
M\p).    Literally,  any  flower  having  twenty 
stamens  or  thereabouts ;  but  it  is  usually  con- 
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fined  to  those  flowers  in  which  these  stamens 
are  inserted  into  the  calyx. 

Zctems  (Gr.  ticrcpos).  The  jaundice :  so 
called  from  its  resemblance  to  a  bird  of  yellow 
colour,  so  named,  but  now  unknown. 

Zotldes  (Gr.  iuru,  a  weasel).  A  genus  of 
nocturnal  carnivorous  Mammals^  intermediate 
between  the  Plantigrade  and  Viverrine  Digiti- 
grade  tribes,  having  the  plantigrade  walk  of 
the  racoons  and  coatis,  ana  the  slender  conical 
I  snout  of  the  civets  and  other  Viwrrida.  The 
dental  formula  of  the  genus  is — 

.  6.  ^  1—1.  ^  3-3.^  3—3     ^ 
*-6''-iIII'^-2=2'~-8=:3"^-. 

The  teeth  resemble  those  of  the  Paradoxtatu, 
but  are  thicker  and  more  tuberculous;  and 
thus  contribute,  with  the  plantigrade  structure 
of  the  foot^  to  indicate  the  affinity  otthelctidts 
to  the  plantigrade  Fera,  Three  species  are 
recorded;  they  are  all  natiyes  of  Southern 
Asia,  and  are  called  Benturongs.  The  oommoD 
Indian  species  (/.  allnfrons)  is  of  the  size  of 
a  domestic  cat;  but  its  body  is  longer  and 
heavier,  its  legs  shorter,  and  its  gait  lower  and 
more  crouching.  The  tail  is  extremely  thick 
at  its  commencement,  and  gradually  tapers  to 
the  extremity,  where  it  curves  upwards.  The 
pupil  of  the  eye  contracts  during  daylight  into 
a  vertical  fissure.  A  Benturong,  which  wm 
kept  in  captivity  many  years,  was  fed  on  a 
mixed  diet  of  animal  and  regetable  substances; 
and  they  most  probably  subsist  on  similar  food 
in  a  state  of  nature. 

Idea  (Gr.   i94a).    Literally,  the  image  or 
resemblance  of    any  object  conceived  by  the 
mind.     There  is  no  word  in  any  language  the 
definition  of  which,  from  the  obscurity  of  meta- 
physical writers,  is  attended  with  such  difficulty       , 
as  the  term  idea ;  and  the  difficulty  is  enhanced 
when  we  consider  the  vagueness  with  which  its       I 
equivalents  are  expressed  in  different  languagt^s.       i 
Like  many  other  terms  of  mental  philosophy,       ' 
the  word  idea  is  derived  from  the  sense  of  sights       j 
and  in  its  most  extended  acceptation  is  em- 
ployed to  indicate  '  every  representation  of  out- 
ward objects  through  the  senses,  and  whatever 
is  the  object  of  thought.*    (Dugald  Stewart's 
Phil.  Essays,  Appendix  ii. ;  Kant's   Critik  drr 
reinen  Vemunft ;  Kilter's  Geschichie  der  Phi- 
losophie;  Reid  On  the  Human  Mind;  J.  S. 
Mill,  Examination  of  Sir  W.  HamilUnCs  Phi- 
losophy.) 

Zdoal  (Gr.  iUa).  In  Painting  and  Sculpture, 
the  ideal  is  an  image  formed  in  the  mind,  as  the 
result  of  knowledge  and  experience,  and  based 
on  the  material  or  natural  image.  The  btau 
ideal  is  an  ideal  beauty  composed  of  a  selection 
of  beautiful  parts,  and  put  mto  harmony  with 
each  other  by  the  skill  of  the  artiste  There  can 
be  no  definite  canon  as  to  what  constitutes  the 
beau  ideal,  as  each  artist,  according  to  his  taste, 
skill,  or  experience^  will  imagine  a  diflferent 
standard;  thus  the  ideal  of  one  school  difffre 
from  the  ideal  of  another,  as  much  as  complexion 
and  temperuraent  differ  in  the  yarious  races. 
Most  great  painters  and  sculptors  have  csta- 
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bMed  their  own  ideal,  and  this  has  been  de- 
lightfol  to  othen  in  proportion  to  the  extent 
of  the  powers  of  the  artist  Gnido  painted 
Mftionnis  and  Magdalens  from  the  head  of  his 
cDloar-grinder,  his  model  oonstitnting  merely 
the  baas  of  his  ideaL  Baphael,  in  a  letter  to 
Connt  GsstigUone,  yenr  clearly  states  his  re- 
coane  to  an  ideal  stanoaid  in  painting  his  Ma- 
donius;  he  says,  '  To  paint  a  beautiful  woman,  I 
mast  see  several ;  bnt  as  there  are  few  beautiM 
vomen,  I  hare  reoourse  to  a  certain  ideal  in 
my  mind.  Whether  this  be  beneficial  to  art,  I 
knov  not;  bat  I  striye  to  form  snch  an  ideal 
in  my  mind.' 

Zeoxis  adopted  the  same  principle,  when 
employed  by  ike  citieens  of  Croton  to  paint  a 
figore  of  Hden :  he  obtained  five  of  the  most 
leaatiful  yiigins  of  the  city  as  his  models,-  and 
from  each  adopted  what  according  to  his  ideal 
was  most  beautiful,  and  thus  produced  his 
fimons  picture.  (Womum,  Epoeka  of  Painting, 
1864,  pp.  37-829.) 

UeaUsm.  A  t«rm  applied  to  several 
metaphysical  systems,  varying  in  its  si^ifica- 
tion  according  to  the  meaning  attached  in  each 
particolar  scheme  to  the  word  idea ;  from  which 
it  is  derived.  In  England  the  best  known 
sTst4«m  of  idealism  is  that  of  Berkeley.  In 
reference  to  this  philosopher's  doctrines,  the 
vord  is  nsed  in  its  empiiicaisense  for  the  object  of 
consdonsnesB  in  sensation.  [Pbbcbption.]  In 
its  Phtonie  or  transcendental  sense,  the  term 
idioUgm,  has  been  applied  to  the  doctrines  of 
Kant  and  Schelliog;  neither  of  whom  is  an 
idealist  in  the  way  in  which  Berkeley  may  be 
80  called.  The  system  of  Berkeley  may  be 
thna  expressed:  The  qualities  of  supposed 
<^jecti  cannot  be  perceived  distinct  firom  the 
mukd  that  percetres  them ;  and  these  qualities, 
ii  vill  be  allowed,  are  aU  that  we  can  know  of 
nuh  objects.  I^  therefore,  there  were  external 
bodies,  it  is  impossible  we  should  ever  know  it  ; 
and  If  there  were  not,  we  should  have  exactly 
the  same  reason  for  believing  there  were  as  we 
liave  now.  All,  therefore,  which  really  exists 
is  spirit,  or  the  thinking  principle — ourselves, 
oar  fellow  men,  and  God.  What  we  call  ideas 
are  presented  to  us  by  Gbd  in  a  certain  order  of 
SQooession,  which  order  of  successive  presen- 
tation is  what  we  mean  by  the  laws  of  nature. 

>deiitlfi«plij>  (a  word  made  up  from  Lat 
idem,  ike  same,  and  Gr.  ypi^^  I  write).  A 
name  given  b^  the  Dutch  periodicals  in  1826 
to  an  application  of  the  art  of  lithography,  by 
▼hich  a  reprint  of  common  letterpress  printing 
is  obtained  in  a  short  time,  according  to  the 
iaventor  in  two  hours  after  the  arrival  of  the 
Bail    [ANASTATIC  PmirnHoJ 

Ueotltjr,  PeMonal.  GHtie  sameness  of 
the  oonacioDs  subject,  /,  throughout  all  the 
TBrions  states  of  which  it  is  the  subject.  The 
question,  Wherein  consists  our  identity,  and 
what  is  its  evidence  ?  has  been  a  eourci^  of  mani- 
&Id  oontzoverBy  to  modem  metaphvsicians.  By 
philosophers  of  the  materialist  school  the  doc- 
trine has  been  ejected,  as  incompatible  with 
^y  and  obvious  experience.  But  indepen- 
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dently  of  any  hypothesis  respecting  the  nature 
of  the  soul  in  itself^  it  has  been  argued,  that  as 
all  our  knowledge  of  a  substance  is  derived  from 
the  qualities  or  phenomena  which  it  presents 
to  our  senses,  and  that  all  we  can  mean  by  a 
substance  being  the  same  with  itself  is  that  it 
possesses  the  same  qualities  which  it  previously 
did  (for  if  not,  the  substance  is  changed),  so 
all  we  can  Imow  of  the  substance  mind  in 
particular  is  derived  from  observation  of  the 
changes  which  it  undergoes.  But  we  find  that 
what  we  conceiye  to  be  the  same  individual 
does,  at  different  periods,  assume  under  the 
same  circumstances  widely  varying  appearances. 
A  man  will  laugh  at  what  when  he  was  a 
child  would  have  excited  his  anger  or  jealousy. 
This  reasoning  contains  an  evident  fallacy. 
It  does,  in  fact,  like  all  other  reasoning  of  the 
same  kind,  imply  that  yeiy  doctrine  which  it 
means  to  refute.  Consciousness,  it  is  asserted, 
is  the  joint  effect  of  two  substances  acting  one 
on  the  other.  How,  then,  can  we  affirm  that 
one  of  these  substances  is  changed,  unless  by 
assuming  that  the  other  remains  the  same? 
How  can  we  show  that  the  phenomenon  laugh- 
ter in  the  man  is  different  from  the  phenomenon 
jealousy  or  anger  in  the  boy,  unless  we  ^drnit 
that  we  who  wtserve  these  phenomena — i.  e.  by 
the  premisses,  on  whom  these  phenomena  pro- 
duce a  given  effect — ^remain  the  same  as  we 
were  when  we  were  affected  previously  in  a 
different  manner.  A  lump  of  sugar,  as  we 
take  it  to  be,  no  longer  melts  in  what  we  take 
to  be  water.  Assuming  that  the  water  remains 
water,  we  may  fairly  infer  that  the  lump  in 
question  is  not  sugar,  or  vice  versA ;  not  so  if 
we  profess  ourselves  equally  ignorant  of  the 
identity  of  both  substances.  This  argument, 
it  wiU  be  seen,'  applies  equally  to  the  materialist 
and  non-materialist  Such  may  be  said  to  be 
the  negative  evidence  of  our  identity.  Its  posi- 
tive evidence  rests  on  the  necessity  and  uni- 
yersality  of  its  belief,  as  implied  in  every  act 
of  memory.  To  remember  is  to  refer  a  ^t 
state  of  consciousness  to  the  same  subject 
which  now  at  the  present  moment  recalls  it. 
(Bishop Butler^s  Treatiee  on  Pereonalldentity ; 
Brown's  Phil,  of  Human  Mind,  Lect  12,  13, 
14,  &c  &c) 

Xdenti^p  Sjatem  oft  In  Philosophy 
(otherwise  called  Identism),  a  name  which  has 
been  given  to  the  metaphysical  theory  of  the 
German  writer  Schelling.  It  rests  on  the 
principle  that  the  two  elements  of  thought^ 
the  objects  respectively  of  understanding  and 
reason,  called  by  the  various  terms  of  matter 
and  spirit,  objective  and  subjective,  real  and 
ideal,  &c,  are  only  relatively  'opposed  to  one 
another  as  different  forms  of  the  one  absolute 
or  infinite',  hence  sometimes  called  the  two 
pdes  of  the  absolute.      [Schxllino,  Philo- 

SOFHT  OF.] 

Zdeograpbic  Oluuraeters  (Gr.  lUa,  and 
yftA^),  In  Philology,  characters  used  in 
writing  which  express  figures  or  notions,  in- 
stead of  the  arbitrary  signs  of  the  alphabet. 
The  Chinese  characters  are  ideographic,    al- 
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tboQgh  the  symbols,  at  fint  intended  to  repre- 
sent distinct  objects,  hare  become  by  use 
merely  conTentionaL  The  hieroglyphiciu  cha- 
racters of  the  ancient  Egyptians  were  of  the 
same  description.  Ideographical  writing  is 
opposed  to  phonetic.     [Phonbtio;  Alphabet.] 

zaedogy  (Or.  tUa,  and  \6yos).  Literally, 
the  science  of  nund.  The  term  applied  by  the 
later  disciples  of  CondilUc  to  the  history  and 
evolutions  of  human  ideas,  considered  as  so 
many  snccessiTe. modes  of  certain  original  or 
'transformed  sensations.  The  writings  of  this 
school  are  characterised  by  an  unriyalled 
simplicity,  boldness,  and  subtlety;  and  the 
different  phases  of  its  doctrines  are  admirably 
exhibited  in  the  physiological  researches  of 
Gabanis,  the  moral  dissertations  of  Garat  and 
Volney,  and  the  metaphysical  disquisitions  of 
Destutt  de  Tracy.  (Damiron,  Hist  de  Phil,  m 
France^  &c.  &c) 

IdMi  (Lat  idusV  One  of  the  three  epochs 
cr  divisions  of  tne  ancient  Roman  month. 
The  calends  were  the  first  days  of  the  difierent 
months ;  the  ideSf  days  near  the  middle  of  the 
months ;  and  tJie  mmeSt  the  ninth  day  before 
the  ides.  In  the  months  of  March,  May, 
July,  and  October,  the  ides  fell  on  the  16th ; 
in  the  other  months  on  the  13th.  The  Bomans 
used  a  very  peculiar  method  of  reckoning  the 
days  of  the  month.  Instead  of  employing  the 
ordinal  numbos  first,  second,  third,  sc,  they 
distinguished  them  by  the  number  of  days 
interrening  between  any  given  day  and  the 
next  following  of  the  three  fixed  divisions. 
For  example,  as  there  were  alwajrs  eiffht  days 
between  the  nones  and  the  ides,  the  day  after 
the  nones  was  called  the  eighth  before  the 
ides,  the  next  the  seventh  bejore  the  ides,  the 
next  the  sixth  brfore  the  ides,  and  so  on.  In 
leap  years,  when  February  had  twenty-nine 
days,  the  extra  day  was  accounted  for  by  calling 
both  the  twenty-fourth  and  twenty-fifth  days 
of  that  month  the  sixth  day  before  the  calends 
of  March ;  whence  the  leap  year  received  the 
name  Bissbxtilb  [which  see]. 

Idlmn  (Gr.  Ulvfuif  from  VitoSf  peculiar). 
In  Philology,  a  mode  of  speaking  or  writing 
foreign  from  the  usages  of  universal  grammar 
or  the  general  laws  of  language,  and  restricted 
to  the  genius  of  some  individual  tongue.  Thus, 
a  sentence  or  phrase  consisting  of  words  ar- 
ranged in  a  particular  manner  may  be  a  Latin 
idiom;  the  same,  arranged  in  a  different 
manner,  an  Englisdi  idiom,  &c.  The  use  of  a 
particular  inflexion  of  a  word  may  also  be  an 
idiom.  We  also  use  the  term  idiom  in  a 
wider  sense,  to  express  the  general  character 
of  a  language.  We  have  a  number  of  subordi- 
nate words  to  express  the  idioms  of  particular 
tongues:  thus,  a  Latin  idiom  is  a  Latinism, 
a  French  idiom  a  Gallicism,  &c.  The  word 
idiom  is  also  not  imcommonlv,  but  incorrectly, 
used  in  the  same  sense  with  the  French  idiome, 
a  dialect  or  variety  of  language.  IdioUsme  is 
the  French  term  expressing  the  correct  signifi- 
cation of  the  English  idiom. 

ZOioiMittilo  (Gr.  X9(ot,  and  irvttfof,  an  affec- 
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tion\  A  disease  which  does  not  depend  upon 
any  other  disease,  and  which  is  thus  opposed  to 
those  diseases  which  are  symptomatic. 

ZdlmiyiMvafly  (Gr.  Itiov;  ir^,  witk\  and 
KfArts,  a  temperament).  A  state  of  oonstitntion 
peculiarly  susceptible  of  certain  agents  whieh 
m  general  produce  no  eSeett  or  one  perfectly 
dii&rent.  Thus  honey  and  cofiee  act  with  some 
few  persons  as  violently  aperient ;  very  minute 
doses  of  antimony  are  occasionally  followed  by 
powerful  emetic  effects,  and  small  quantities  cf 
mercury  by  salivation,  &c. 

Idiot  (Qt,  HiArns,  originally  a  private indi- 
viduaX),  In  contemplation  of  Law,  one  who  has 
been  bom  totally  deficient  in  understanding,  or 
has  lost  it  by  nckness,  so  as  to  have  no  lucid 
intervals :  lunatic,  properly  speaking,  one  who 
has  lucid  intervals.  The  care  of  idiots  and 
lunatics  is  a  branch  of  the  prerogative  of  the 
crown,  and  exercised  oidinaiily  by  the  chan- 
cellor.    [LUKATTC] 

ZdoenuM  (Gr.  cTSor,  appearance^  and  Kpcurir, 
Tnixtwre,  indicating  that  its  forms  are  a  mix- 
ture of  those  of  certain  other  minerals).  Yolcanic 
Garnet.  It  is  of  various  colours,  and  is  some- 
times called  Volcanic  Chrysolite  or  Hyacinth. 
It  occurs  in  the  qected  masses  of  Vesuvius, 
and  elsewhere.  It  is  an  alumino-silicate  of 
lime,  with  about  6  per  cent  of  oxide  of  iron. 

Idol*  Idolatry  (Gr.  cl$aiXoAcrrpc(a,  from 
cf^Xoir,  an  imaffff  and  Xorpeto,  service),  The 
figures  of  metal,  stone,  or  wood,  by  which  pagans 
for  the  most  part  represent  their  divinities  are 
termed  idolSf  and  the  worship  paid  to  them 
idolatry.  Although  Grecian  idolatry  was  dig- 
nified by  all  the  (marms  which  art  could  throw 
around  it,  it  appears  that  the  most  popular 
idols  were  rude  and  almost  formless  images ; 
traditionary  representations  of  the  divinities, 
to  many  of  which  the  vulgar  notion  attributed 
a  divine  origin,  believing  them  to  have  fallen 
from  heaven.  Such  were  the  Hermse  of  Athens ; 
the  image  of  Artemis  or  Diana  at  Ephesus, 
mentioned  in  the  Acts  of  the  Apostles;  the 
sacred  aneile^  or  shield  of  the  Bomans :  which 
seems  to  have  commanded  more  of  the  vene- 
ration of  the  common  people  than  the  Pallas  of 
the  Parthenon  or  the  Jupiter  Olympius  of  £lis. 
(Vossius,  De  Origine  laololairia;  Graves  On 
the  Pentateuch ;  Creuser,  Symbolik  der  alien 
Voelker;  Spence's  Polymetis;  Mhn.  defAcad. 
dts  Inscr.  vol.  xxxviii.  Thirlwall,  History  of 
Greece,  vol.  i.  ch.  vi.) 

Idriallwo.  A  fusible  inflammable  substance, 
found  by  Dumas  in  a  mineral  from  the  quick- 
silver mines  of  Idria  in  Camiola. 

IdryL  A  frisible  volatile  hydrocarbon  de- 
rived from  Idrid  coal  by  distillation. 

Idjll  (Gr.  ciSi^AAioy,  the  diminutive  of  cTSos, 
forrn).  A  short  pastoral  poem  of  which  the 
object,  or  at  least  tiie  necessary  accompaniment, 
has  been  said  to  be  a  vivid  and  simple  repre- 
sentation of  ordinary  objects  in  pastoral  nature. 
B«L*  in  common  usage  the  signification  of  this 
woixi  is  hardly  different  from  that  of  edogue. 
The  pastoral  poems  of  Theocritus  are  termed 
Idylist  those  of  Vugil  Eclogues ;  but  it  would 


Digitized 


by  Google 


IGASURIC  ACID 

be  diflScoIt  to  aasign  any  dutinction  between  the 
tiro,  exeept  that  which  arises  from  the  greater 
simplidt^  of  huguage  and  thought  which 
ehancterises  the  former.  Man^  critics,  how- 
eTer,  arer  that  the  edogne  requires  something 
of  epic  or  dramatic  action :  the  idyll  only 
pietnreaqne  representation,  sentiment  or  narza- 
tire.  [EcLoeua;  Bucolic.]  In  English  poetiy, 
among  this  dass  may  be  ranked,  Shenstone's 
Sckoohmstresa,  Bums'  Coitagtn't  Saturday 
Ifigk,  Goldsniith's  Deserted  VUlage,  &c  &a 
Mt.  Tennyson^s  celebrated  volume,  I%e  IdyUa 
of  the  King,  is  in  truth  misnamed. 

Igttsitrlo  Aeid.  A  name  given  by  Pclletier 
and  Csrentou  to  an  acid  which  is  found  cam" 
bined  with  stiychnia  in  the  Ntue  vomica  and 
St.  Ignatius's  bean. 

iBltta  or  ^lolta.  A  variety  of  Aragonite 
&Qnd  at  Ig^o  in  Hungary. 

Zsnattm's  Bean.  The  seeds  of  a  plant 
ioppaeed  to  be  the  Stryehnos  multiflora,  used 
in  the  Philippine  Islands  aa  a  cathartic  and 
emetic.    [STBTcmfiA.] 

ZCmotu  Bocks  (Lat  ignens,  fiery).  The 
materials  poured  out  in  a  molten  state  from 
Tolcaaocs  [YoLOAif o],  or  tJhrown  out  as  ashes, 
lapillae^  or  sooriiB^  are  beyond  a  doubt  igneous 
ToASf  and  the  large  quantity  of  such  materials 
that  most  exists  but  is  not  poured  forth,  in  the 
neighbourhood  of  volcanoes,  is  also  of  the 
same  nature.  Ancient  lava  exists,  and  is 
ealled  basalt.  But  besides  lava  and  basalt 
diem  are  many  varieties  of  igneous  rock,  which 
may,  in  many  cases,  be  results  of  submarine 
miption,  the  lifter  matter,  if  any,  erupted  at 
the  same  time  having  been  earned  away  and 
krdled  by  the  action  of  water,  and  the  point 
of  emption  not  being  developed  into  a  volcano. 
Many  of  the  largest  eruptions  of  lava  have 
taken  place  at  the  sides  of  the  cones,  at  a  dis- 
tance from  the  hill,  whence  smoke  and  gaseous 
products  issue. 

I^ieous  rocks  are  of  all  geological  periods, 
but  in  proportion  as  they  are  more  ancient  they 
are  the  more  likely  to  be  obscure.  Thus  in  the 
older  rocks  lava  is  no  longer  recognisable. 
Basdt  there  becomes  greenstone,  and  is  often 
BO  &r  metamorphosed  as  to  simulate  true 
porphjiy.  Yoloinic  ashes  become  regularly 
stratified,  and  difficult  to  distinguish  from 
other  wiAolfuni^]  rocks  of  similar  mineral 
oomposition. 

Igneous  rocks  are  not  to  be  oonfounded  with 
hypogene  or  plutonic  zocks,  whidh  have  been 
aboapparently  formed  with  much  heat  andunder^ 
cnoBBOus  pressure,  but  which  have  not,  so  fax 
u  ve  can  tell,  been  directly  melted  by  heat, 
ud  were  not  erupted.  The  difference  is  veiy 
naiked,  and  can  generally  be  determined  by 
microaeopic  examination  m  thin  sections.  The 
blebe  or  vesieles  in  the  one  are  occupied  by  air 
or  filled  by  crystalline  minerals;  those  in  the 
other  axe  filled  by  water.  The  amount  of 
pRSBore  under  which  the  rocks  have  been  ela- 
bwated,  induces  differences  so  important  that 
it  is  often  difilcuH  to  identify  similar  minerals ; 
bat  in  fact  the  nature  of  the  minerals  fonned 
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out  of  a  given  proportion  of  certain  elements 
varies  very  greatly,  and  according  to  laws  with 
which  we  are  only  now  beginning  to  become 
acquainted. 

Strictly  and  pzoperlv  speaking,  then,  none 
are  igneous  rocks  but  tnose  which  we  know  to 
have  existed  in  their  last  state  in  a  molten 
form,  so  that  lava,  scoris,  or  the  stony  froth 
of  lava,  and  ashes,  or  the  fine  dust  of  the  scoriae, 
can  alone  be  named  among  modem  rocks,  and 
basalt  and  greenstone  among  the  older.  The 
greenstones,  however,  although  sometimes  cer- 
tainly basaltic,  are  sometimes  of  doubtfol 
origin.  Porphyries  of  the  more  familiar  kind, 
suoL  as  |;ranito  and  syenite,  are  certainly  not 
igneous  m  the  proper  sense,  nor  are  the  con- 
tents of  veins  m  these  rocks.  All  these  are 
more  properiy  IdEBTAHOBFHic  [which  see]. 

Zgnls  FaAoiUi  (Lat  vain  or  foolish  fire ; 
a  translation  of  the  Fr.  feu  foUet).  A  kind  of 
luminous  meteor,  which  is  said  to  flit  about 
in  the  air  a  little  above  the  surface  of  the 
earth,  and  to  appear  chiefly  in  marshy 
places,  or  near  stagnant  waters,  or  in  church- 
wards, during  the  nights  of  summer.  Many 
instances  are  related  of  travellers  having  been 
decoyed  by  these  liffhte  into  marshy  places, 
where  they  perished ;  and  hence  the  names 
Jack-^th-aJantem,  WiU-witlha-wispi  the  peo- 
ple ascribing  the  appearance  to  the  sgency  of 
evil  s|>irits,  who  take  this  mode  of  alluring  men 
to  their  destruction. 

This  somewhat  dubious  phenomenon  has  not 
yet  received  a  satisfactory  explanation.  It 
cannot  be  referred  to  natural  issues  of  spon- 
taneously inflammable  gas,  since  no  natural 
production  of  such  gas  has  ever  been  observed-; 
neither  can  it  be  due  to  j^hosphorescence, 
for  this  kind  of  luminosity  is  too  feeble  to 
be  seen  at  a  distanee.  Divested  of  its  imagi- 
nary attributes,  the  phenomenon  may  probably 
be  referred  to  the  issue  of  marsh-gas  (light 
carburetted  hydfogen)  from  the  earth.  ^  This 
gas  being  ignited,  either  accidentally  or  inten- 
tionally, continues  to  bum  with  a  flame  in- 
visible at  a  short  distance  in  dayligh^  but 
sufficiently  luminous  to  be  well  seen  at  night. 

Ignltton  (Lat  ignis,  fire).  The  act  of  set- 
ting fire  to^  or  of  taking  fire ;  as  opposed  to 
combustion  or  burning;  which  is  a  consequence 
of  ignition.  The  term  spontaneous  ignition  is 
applied  to  cases  in  which  substances  take  fire 
without  previous  application  of  heat :  thtis 
spongy  platinum  is  said  to  become  spontene- 
craaly  ignited  when  introduced  into  a  mixture 
of  oxygen  and  hydrogen  gases,  and  to  cause 
their  combustion.  The  particles  of  steel  strack 
off  by  collision  with  flint  become  ignited  on 
passing  through  the  air,  and  falling  upon  gun- 
powder ignite  it^  and  combustion  ensues.  Iron 
wire,  when  red  hot,  is  also  often  said  to  be 
ianitedf  or  in  a  state  of  ignition ;  and  when  in 
&at  state  it  is  plunged  into  oxygen  gas,  or  into 
chlorine,  it  undergoes  combustion,  and  burns  in 
those  gases  with  3ie  further  extrication  of  heat 
and  light 

The  term  spontaneous  ignition  is  also  ap- 
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plied  to  cases  of  the  accnmnlation  of  heat  as  a 
result  of  the  oxidation  or  eremacansiB  of  cer- 
tain kinds  of  vegetable  matter,  so  as  to  occasion 
them  to  burst  into  flame.  [EanfAC^usis.] 
Cotton,  flax,  tow,  jute,  and  other  such  sub- 
stances in  a  damp  or  in  a  greasy  state  are 
subject  to  this  form  of  spontaneous  ignition. 
The  heaps  of  greasy  cotton-vaste  used  in 
wiping  and  cleaning  machinery  have  in  this 
way  become  the  source  of  calamitous  fires. 

ligmonanuM  (Lat.  tee  are  ignorant).  In 
Ijaw,  the  endorsement  of  a  grand  jury  on  a  bill 
of  indictment,  equivalent  to  not  found.  The 
jury  are  said  to  ignore  a  bill  when  they  do  not 
find  the  evidence  such  as  to  make  good  the  pre- 
sentments   The  Latin  form  is  now  disused. 

Xffiiana  (Cuvier  states,  with  reference  to  the 
derivation  of  this  term,  that  it  was  originally 
a  St  Domingo  word,  where  it  was  pronounced 
by  the  natives  Muana  or  igoana,  and  quotes 
Hernandez  and  Scaliger  as  his  authorities. 
He  then  proceeds  to  sav  that  Bontius  regards 
it  as  derived  from  the  Japanese  word  leguan. 
In  this  case  the  Portuguese  or  Spaniards  must 
have  transported  it  to  America,  where  they 
transformed  it  into  igttana.  They  apply  this 
term  to  the  monitor  as  well  as  to  iheiguanti. 
The  Irguan  of  Boutins  is  a  monitor.  The  best 
authorities  in  herpetology  have  adopted  the 
Latinised  iguana  as  the  generic  name  of  the 
reptiles  under  consideration).  A  genus  including 
certain  large  and  beautiful  lizards  common  in 
the  tropical  parts  of  America,  some  of  which 
feed  on  vegetable  substances,  and  are  esteemed 
delicious  food.  The  common  iguana  {Iguana 
tubercuiaia,  Laur.)  has  accordingly  received 
the  specific  names  delicatieaima  fmd  sapidis- 
mma.  The  generic  name  iguana  \e  now  re- 
stricted to  those  species  which  present  the  fol- 
lowing characters :  A  large  thin  fold  of  skin 
or  dewlap  under  the  chin;  cephalic  cuticular 
plates,  polygonal,  unequal  in  (Oameter,  flat  or 
carinated ;  a  double  row  of  small  palatal  teeth ; 
maxillary  teeth,  with  their  edges  finely  denti- 
lated ;  a  crest  on  the  back  and  tail ;  toes  long 
and  unequal ;  a  single  row  of  femoral  pores ; 
tail  veiy  long,  slender,  compressed,  covered 
with  small,  equal,  imbricated  carinated  scales. 

ZffnanidaB  (from  Igttana),  The  family  of 
lizards,  of  which  the  genus  Iguana  is  the  type, 
and  which  is  divided,  according  to  minor  mo- 
difications of  the  leading  characters  of  the 
Iguanas,  into  the  subgenera  Iguana  proper, 
Corythophonee,  Basilisctta^  Aloponotta,  Amolg' 
rt/nchuSf  Metopooeros,  Cydura^  Brachylophus, 
EnyaluSf  and  Opkryoeua, 

ZfiuuilnaB  (firom  Iguana).  The  Lizards 
iguanifns  of  French  herpetologists.  This  ex- 
tensive tribe  of  Lacertine  Sauna  is  divided  by 
MM.  Dum^ril  and  Bibron  into  two  groups, 
PUurodontee  and  Acrodontee. 

The  Heurodontes  include  the  families  laua- 
nid^f  Polychrida,  ATiohida,  TropidolepiaidtB^ 
and  Opiurida. 

The  Acrodontes  embrace  the  families  Galeo- 
iida,  Agamida,  Phrynocephalida,  and  Stellio- 
nid<e. 
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A  short  and  thick  tongue,  with  base  not  re- 
tractable in  a  sheath,  and  with  the  extremity 
free,  mobile,,  and  very  slightly  deft,  is  the 
general  character  of  this  extensive  tribe. 

Zfuanodon  (from  Iguana ;  and  Gr.  i^oM, 
a  tooth).  An  extinct  genus  of  gigantic  herbi- 
vorous reptiles,  discovered  by  Dr.  Mantell  in 
the  Wealden  fresh-water  formation  of  the  South 
of  England,  in  the  localities  of  Tilgate  Forest, 
Isle  of  Wight,  and  Purbeck.  The  chief  dis- 
tinctive character  of  this  genus  is  the  form  of 
the  teeth,  which  are  dentilated  along  the  maigin 
of  the  crown,  as  in  the  iguana ;  but  thicker,  so 
as  to  present,  when  worn  down,  a  broader 
grinding  surface.  The  structure  by  which  these 
teeth  were  adapted  to  the  cropping  of  coarse 
and  tough  vegetable  food,  such  as  the  Ciaik' 
raruB  and  similar  fossil  plants  of  the  Wealden 
strata  may  be  supposed  to  have  afibrded  to  the 
iguanodon,  is  thus  described  by  Dr.  Buckland: 
*  The  teeth  exhibit  two  kinds  of  provisions  to 
maintain  sharp  edges  along  the  cutting  surface, 
from  their  first  protrusion  until  they  were  worn 
down  to  the  very  stump.  The  first  of  these  is 
a  sharp  and  sesrated  edge,  extending  on  each 
side  downwards  from  the  point  to  the  broadest 
portion  of  the  body  of  the  tooth.  The  second 
provision  is  one  of  compensation  for  the  gradoal 
destruction  of  this  serrated  edge,  by  substituting 
a  plate  of  thin  enamel  to  maintain  a  cutting 
power  in  the  anterior  portion  of  the  tooth  untU 
its  entire  substance  was  consumed  in  the  service. 
Whilst  the  crown  of  the  tooth  was  thus  gra- 
dually diminishing  above,  a  simultaneous  ab- 
sorption of  the  root  went  on  below,  caused  by 
the  pressure  of  a  new  tooth  rising  to  replace 
the  old  one,  until  by  this  continual  consumption 
at  both  extremities  the  middle  portion  of  the 
older  tooth  was  reduced  to  a  hollow  stump, 
which  fell  from  the  jaw  to  make  room  for  a 
more  efiScient  suooeesor.'  The  anterior  sur- 
face of  the  crown  of  the  tooth  also,  instead  of 
being  fiat  and  even,  was  traversed  by  alternate 
longitudinal  ridges  and  furrows,  the  latter 
serving  'as  ribs  or  buttresses  to  strengthen 
and  prevent  the  enamel  fit>m  scaling  ofi^  and 
forming,  together  with  the  furrows,  an  edge 
slightly  wavy,  and  disposed  in  a  series  of  mi- 
nute gouges  or  fluted  chisels ;  hence  the  tooth 
became  an  instrument  of  greater  power  to 
cut  tough  vegetables  under .  the  action  of 
the  jaw,  than  if  the  enamel  had  been  a  con- 
tinuous straight  line.  By  these  contrivances 
also  it  continued  effective  during  eveiy  stage 
through  which  it  passed,  from  the  serrated 
lancet  point  of  the  new  tooth  to  its  final  con- 
sumption. 

From  the  proportions  which  the  bones  of  the 
iguanodon  bear  to  those  of  the  iguana^  this 
extinct  monster  of  a  former  world  was  thought 
to  have  been  70  feet  in  length  from  the  snout 
to  the  end  of  the  tail ;  the  length  of  the  tail 
alone  being  estimated  at  50  feet ;  but  recent 
discoveries  have  shown  that  the  proportions  of 
the  trunk  and  tail  were  so  modified  as  to  re- 
duce the  total  length  of  the  animal  to  between 
80  and  40  feet    The  thigh-bone  of  the  full- 
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AsA  igumodoR  is  twenty  times  the  size  of  that 
dithb  igwna, 

nmuB  (Lat  lie,  a  gut,  pL  ilia).  The  last 
portion  of  the  small  intestinee,  terminating  at 
the  tsIto  of  the  csecmn. 

Zlez  (Lat).  The  genus  of  the  Holly,  con- 
sisting of  erezgreen  trees  and  shrubs,  and  a 
member  of  the  order  Aqui/oliaeea.  The  Com- 
mon Holly,  /.  Jqmfolium,  is  well  known,  with 
ks  glony  spinous  leaves  and  coral  berries,  as 
one  of  our  principal  Christmas  decorations.  Of 
this  there  are  an  immense  number  of  varieties 
ia  cultivatioD,  differing  in  the  form,  size,  and 
colouring  of  the  leaves,  and  in  the  colour  of  the 
berries.  The  plant  has  also  a  medicinal  repu- 
tation, the  root  and  bark  being  expectorant  and 
diuretic;  the  leaves  febrifugal,  ana  the  berries 
pBigatiTe  and  emetic.  The  wood  is  used  for 
iolajing  sod  the  inner  bark -to  form  bird-lime. 
/.  faragmumtis  is  the  Mat6  o{  South  America. 

[MlTi] 

ZUa  (Lat).  The  flanks,  or  the  part  of  the 
aldomen  which  includes  the  small  intestines. 
The  OS  ilium  is  the  haunch-bone,  the  upper 
psit  of  the  09  ninamnatum,  which  supports 
the  intfstines. 

nteo  Vaosiaift  (Lat  ilia,  the  bowds).  A 
Tomitisg  of  bilious  and  faecal  matter  in  conse- 
qoence  of  obstruction  in  the  intestinal  canaL 

ZUad  (Gr.  'lAidb).  This  poem,  which  is 
generally  regarded  as  narrating  the  events  of  the 
war  of  the  Achaeans  against  Troy,  consists,  in  the 
£>nn  in  which  it  has  been  transmitted  to  us,  of 
twenty-four  books,  which  are  still  thought  by 
a  few  to  make  up  one  poem  composed  by  a 
single  poet  This  position  is  mamtained  by  Mr. 
Gladjitone  in  his  work  on  H&mer  and  the  Homeric 
Age.  Mr.  Qroto,  on  the  other  hand,  in  his 
reriew  of  the  Homeric  controversy,  allows  the 
possibility  of  its  composition  by  one  author, 
but  maintains  that  it  consists  of  at  least  two 
poems  pieced  together.  This  conclusion  is 
gnmnded  chiefly  on  the  £Eict  that  the  first  book 
professes  to  be  the  beginning  of  a  poem  which 
relates  the  wrath  of  Achilles  and  the  consequent 
helpl^snesB  of  the  Achseans.  But  this  book  is 
feilowed  by  several  others  which  exhibit  the 
Aefasean  chieftains  in  the  full  tide  of  success, 
and  as  being  wholly  forgetful  or  careless  of  the 
absence  of  Achilles.  So  again  the  poet,  who 
nhtes  in  the  closing  books  how,  by  restoring 
Briseis  and  confessing  his  faulty  Ag&memnon 
▼ip«  out  the  old  grudge,  has  forgotten  that  the 
fiiune  confession  has  been  made,  and  an  equal 
hpmiliation  undergone  long  before.  Mr.  Grote's 
dissection  of  the  several  parts  of  the  poem  may 
be  found  in  his  Hietory  of  Greece ,  part  i.  ch. 
XXL  But  it  must  further  be  remarked  that  the 
poem,  as  thus  pieced  together,  relates  only 
^  few  episodes  in  the  last  year  of  the  war. 
Hector,  indeed,  is  slain ;  but  Ilion  is  not  taken, 
M<1  it  is  reserved  for  the  Odyssey  to  relate 
ioddentally  how  Achilles  was  slain  at  the  west- 
ern gates  by  the  spear  of  Alexandros  or  Paris. 
The  whole  poem  would  thus  appear  to  be  part 
of  a  long  series  of  iRgends,  relating  to  the  same 
&abj<Hi    For  the  connection  of  these  legends 
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with  those  of  other  Aryan  nations,  see  Mttho- 
LOQT,  CoKPASATivs.  An  analysis  of  the  poems 
from  nearly  the  same  point  of  view  as  that  of 
Mr.  Gladstone  is  given  in  Mure*s  Critical  His- 
tory of  Greek  Literature,  voL  i. ;  and  in  its  solar 
aspect,  in  Cox's  Tales  of  Thebes  and  Argos,  pp. 
63-85.    [Epic;  Hokbric Fobxs.] 

Xllolo  (Lat  ilex).  A  neutral  crystalline  body, 
contained  in  holly-leaves  {Bex  aquifolium), 

Zllatlwe  CoBwerslon.  In  Logic,  that  con- 
yersion  in  which  the  truth  of  the  converse  follows 
from  the  truth  of  the  exposita,  or  proposition 
given.  Thus  the  proposition, '  No  virtuous  man 
is  a  rebel,'  becomes  by  illative  conversion,  *  No 
rebel  is  a  virtuous  man.'  *  Some  boasters  are 
cowards; '  therefore,  a  oonverso, ' Some  cowards 
are  boasters.' 

Xlleoeliraoe«B  (lUecebmm,  one  of  the  ge- 
nera). A  small  natural  order  of  hypogynous 
Exogens,  belonging  to  the  Silenal  alliance,  allied 
to  Portulacaoew,  Caryophyllacea,  and  Amaran- 
thacetSf  and  distinguished  by  having  both  calyx 
and  corolla  present  and  sjrmmetrical,  the  latter 
rudunentaiy,  and  by  its  scarious  stipules  and 
amphitropal  oToles.  They  are  plants  of  no 
importance. 

ZUlotmii  (Lat.  illicio,  to  allure).  To  this 
genus  of  Magnoliads  belongs  the  Star  Anise,  7. 
anisatUMj  the  fruit  of  whidi  forms  a  consider- 
able article  of  commerce  amongst  Asiatic  na- 
tions. This  plant  derives  its  popular  name  from 
the  stelhite  form  and  anise-like  odour  of  its 
fruits,  which  are  used  as  a  condiment,  and  also 
for  chewing  for  the  purpose  of  sweetening  the 
breath.  The  oil  obtained  from  them  is  substi- 
tuted for  oil  of  anise.  7.  religiosum  is  held  sa- 
cred by  the  Japanese,  who  decorate  the  tombs 
of  deceased  friends  with  it,  and  bum  the  fra- 
grant bark  as  incense.  The  leaves,  however,  sre 
said  to  be  poisonous ;  and  those  of  7.  fiorida- 
num  hare  the  same  reputation,  whence  the  lat- 
ter plant  has  acquired  the  name  of  Poison  Bay. 
They  are  all  evergreen  shrubs  or  low  trees,  with 
laurel-like  leaves. 

ZUnaerite.  A  mineralogical  synonym  of 
Epidote. 

nimnlBAtl  or  The  Bnllglitened.  A  se- 
cret society,  formed  in  1776,  chiefly  under  the 
direction  of  Adam  Weishaupt,  professor  of  law 
at  IngoUtadt  in  Bavaria.  Its  professed  object 
was  the  attainment  of  a  higher  degree  of  virtue 
and  morali^  than  that  reached  in  the  ordinary 
course  of  society.  It  numbered  at  one  time  2,000 
members.  It  was  suppressed  by  the  Bavarian 
government  in  1 7 84.  It  has  been  supposed  that 
this  and  some  other  secret  societies  were  actively 
engaged  in  preparing  the  way  for  the  French 
revolution ;  but  of  this  no  satisfactoTy  proof  has 
been  adduced.    (Ency.  von  Ersch  and  Gruber.) 

lUmninatliir  Power.    [Tele9Cofb.J 

nimnliiatloii,  Art  of.  The  practice  of 
illuminating  books  with  gold  and  colours  seems 
to  prevail  generally  in  countries  where  printing 
is  unknown,  but  where  a  written  literature 
exists.  With  the  introduction  of  printing  it 
has  invariably  declined,  if  it  has  not  altogether 
died  out.    In  Arabia,  Persia,  &Q.,  MSS.  ara 
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utill  so  ornamented ;  in  Enzope  it  may  now  be 
regarded  simply  as  an  amusement  for  persons 
with  ample  leisure  at  their  command.  But 
daring  the  early  and  middle  ages  of  the  Chris- 
tian era,  the  highest  specimens  of  art  are  to  be 
found  in  the  ^es  of  MSS.  The  monastic 
system,  by  cutting  off  large  numbers  from  all 
secular  business,  gave  great  impulse  to  the  art, 
especially  in  application  to  the  office  books  of 
the  church.  Many  of  these  books,  containing 
exquisite  miniatures  and  borderings  of  flowers 
or  other  designs,  are  preserved  in  libraries  and 
museums,  and  are  in-muable  as  throwing  light 
on  the  developemept  and  history  of  art.  The 
character  of  the  illustrations,  with  the  form  of 
the  letters,  suffices  to  determine  the  age  and 
country  where  the  MS.  was  written;  and  a 
comparison  of  MSS.  of  Eastern  and  Western 
Europe  brings  before  us  the  several  stages  which 
mark  the  growth  of  Christian  iconography. 
(Didron,  leonograpkie  Chritienne,)  The  illu- 
minated MSS.  of  historical  works,  as  those  of 
Froissart,  Monstrelet,  &c,are  not  less  important, 
as  illustrating  the  manners,  costumes,  and  habits 
of  life  prevalent  in  the  ages  of  which  they  treat 
The  devotion  of  the  monastic  illuminators  to 
their  work  cauied  naturally  a  strong  resistance 
to  the  introduction  of  printing,  in  which,  how- 
ever, books  were  for  a  long  time  prepared  so  as 
to  resemble  as  dosely  as  possible  illuminated 
manuscripts. 

Minute  directions  for  the  practice  of  this  art> 
in  which  bod^  colours  are  employed  and  the 
leaf-gold  on  size  prepared  in  various  ways,  may 
be  found  in  the  cunous  work  of  Cennino  da 
Colle,  De  Arte  Pingendi,  Imitations  of  illumi- 
nated works  are  now  produced  with  more  or  less 
success  by  the  process  of  printing ;  it  is  unne- 
cessary to  vwndtj  the  many  works  so  prepared 
by  Messrs.  Shaw,  Owen  Jones^  Noel  Humphreys, 
I*ugin,  &c. 

ZUumlnatloa  of  Wires.    [Micbokbter.] 

ntnstnitlOB  (Lat.  illustzatio).  In  Bhetoric, 
appears  to  diffi)r  from  comparison  or  aimile 
in  this  only,  that  the  latter  is  used  merely  to 
give  force  to  the  expression;  the  former  to 
throw  li||rht  upon  an  aif;ument.  The  term  iUits- 
tration  is,  however,  sometimes  used  in  a  wider 
sense,  in  which  it  seems  to  comprehend  exam- 
flCf  which  is  the  recital  of  a  particular  fact  or 
instance  evincing  the  truth  of  a  general  propo- 
sition laid  down  in  the  argument;  taidparaoie, 
which  is  a  species  of  symbolical  narrative,  in 
which  the  actors  and  events  are  intended  to 
represent  certain  other  actors  and  events  in  a 
typical  manner.     [Pabablb.] 

ZUnstimttOB*.  In  Frintiuff,  the  pictorial 
embeUishments  of  a  book,  whether  lithograph, 
oopper^plate,  or  woodcut.  The  cheapest  and, 
in  some  respects,  the  most  effective  are  those 
on  wood,  worked  in  with  the  letterpress  at  one 
impression. 

nmenlte.  A  variety  of  Titaniferous  Iron 
found  cr]rBtallised  and  massive  at  Lake  Ilmen, 
in  Siberia :  also  in  crystalline  lamellar  masses 
in  the  mica-schist  of  Glen  Finnart  in  Argyle- 
shire,  Norway,  && 
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A  metallic  base,  so  called  be- 
cause its  ore,  Yttro-ilmenite,  is  found  near  the 
Ilmen  mountains  in  Siberia.  Rose  believes  this 
metal  to  be  identical  with  niobium  or  eolum- 
bium, 

Ilwaite.  A  mineral  found  in  Klba,  in  black 
prismatic  crystals :  it  is  a  silicate  of  iron  and 
lime. 

Zlyanttftiu  (Gr.  Ia.^;,  mud,  and  &y6of,  a 
flower),  A  genus  of  non-adherent  Sea  Ane- 
mones, with  a  proportionally  larger  column 
than  in  most  true  Actinia. 

Xmaffe  (Lat  imago).  A  representation  of 
the  Deity  in  stone,  wood,  or  metaL  [Idol] 
For  the  principal  events  in  the  histoxy  of 
Christian  image  worship,  see  Iookoglasts. 

IicAOB.  In  Optics,  the  spectrum  or  appear- 
ance of  an  object^  made  by  reflection  or  refrac- 
tion ;  or  the  image  of  an  object  may  be  more 
correctly  defined  as  the  locus  of  all  the  pencils 
of  converging  or  diverging  rays  emanating  from 
every  point  of  the  object^  and  received  on  a  sur- 
face. It  is  by  means  of  optiod  images  that 
vision  is  effected.  The  eye  is  an  assemblage  of 
lenses  which  concentrate  the  rays  emanating 
from  each  point  of  the  object  on  a  tissue  of  very 
delicate  nerves  called  the  retina,  where  an  exact 
image  or  representation  of  the  object  is  formed ; 
and  it  is  this  image  which  is  perceived  arfilt 
by  the  retina. 

The  images  of  external  objects  are  painted  on 
the  retina  in  a  reversed  position,  and  from  the 
retina  the  impressions  are  transmitted  to  the 
sensorium  by  the  optical  nerves.  [En ;  Optics.] 

IicAGB.  In  Rhetoric,  a  term  somewhat  loosely 
used ;  it  appears  generally  to  denote  a  meta- 
phor dilated,  and  rendered  a  more  complete 
picture  by  the  assemblage  of  various  ideas 
through  which  the  same  metaphor  continues  to 
run,  yet  not  sufficiently  expanded  to  form  an 
allegory. 

XmaveiT*  May  be  defined  as  the  generic 
term  for  similes,  allegories,  and  metaphors,  or 
such  rhetorical  figures  as  denote  similitude  or 
comparison. 

Xmagliiary  (Lat.  imaginarius).  In  Algebra, 
a  quantity  is  said  to  be  imaginary  when  its 
symbolicd.  expression  involves  the  impossible 
operation  of  taking  the  square  root  of  a  negative 
quantity.  __The  general  form  of  such  a  quantity 
is  a  -f-  6  v' — 1,  where  a  and  h  denote  real  magni- 
tudes. By  operating  upon  such  quantities  in 
the  same  manner  as  we  do  upon  real  ones, 
algebra  gains,  as  it  were,  a  double  power.  For 
instance,  an  equation  of  the  form 

involves  the  equalities  a«c  and  b-^d.  We 
find,  too,  that  the  intelligible,  or  rather  the 
interpretable,  results  of  algebraical  operations 
are  never  vitiated  bv  this  mode  of  procedure, 
whilst  uniformity  in  the  enunciation  of  theorems 
and  many  other  advantages  are  thereby  secured. 
Thus,  when  we  say  that  an  equation  has  airpays 
a  root,  we  mean  that  an  expression  of  the  form 
a  +  ft  V—  1,  where  a  and  ft  are  real  (possibly  0). 
always  exists  which,  substituted  for  *  in  that 
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«qiutioii  and  treated  acooidingly,  will  satisfy 
it  identically.  The  imaginary  or  impossible 
cht»ct«r  of  symbolical  expressions  of  the  above 
kiodf  however,  proceeds  £rom  the  prescribed , 
meanings  attributed  to  the  several  symbols. ' 
The  results  of  al^bra,  regarded  as  the  science  | 
of  the  combination  of  symbols  according  to  ' 
prescribed  laws,  are  all  equally  reaL  If  in  j 
aceonknoe  with  these  laws  we  attach  a  meaning 
to  the  symbols,  the  resnlts  in  question  will  be 
troe  whenever  they  are  intelligible,  but  they  will 
not  necessarily  be  always  intelligible.  Thus 
ii|  as  in  ordinary  arithmetic,  +  and  —  denote 
simply  the  operations  of  addition  and  subtrac- 
tion, and  a  and  b  represent  numbers,  a^b  will 
be  imaginaiy  or  impossible  whenever  b  ex- 
ceeds a.  On  the  other  hand,  if  +  and  —  denote 
progzession  in  opposite  directions  on  a  straight 
line,  a~6  will  be  perfectly  intelligible  whatever 
nuj  be  the  relatiTe  magnitudes  of  the  distances 
a  sod  6.  By  reoogniaing  directly  opposite  direo- 
tions,  therefore,  we  escape  certain  anomalies, 
and  found  a  more  extended  single  algebra. 
In  this  system,  however,  V^l  would  still 
remain  vithout  significance.  Analogy  su^ests 
now  the  recognition  of  more  than  two  directly 
opposite  directions,  and  since  V— 1  denotes  an 
operation  which,  twice  repeated  upon  a  magni- 
tode  (line)6,  converts  it  into  —  6,  we  come  to 
regard  hV—l  as  a  line  of  the  length  ft,  turned 
frvan  Ut  initial  position  through  a  right  angle, 
and  by  an  obvious  extension  a  +  b^^i  then 
denotes  the  hypothenuse  of  a  right-angled 
trian^  one  of  whose  sides  a  has  the  initial 
direction,  whilst  the  other,  b,  has  a  direction 
at  right  angles  to  the  first  Thus  arises  a 
double  alg^ra  of  a  still  more  general  character, 
and  still  more  free  from  imaginaiy  or  impossible 
symbolical  results.  On  this  subject  the  reader 
msT  consult  with  advantage  Peacock's  *  Report 
on  Certain  Branches  of  Aiudysis,'  in  the  Trans- 
scUans  of  the  British  Association^  1834;  Pe 
Horean's  JVigonometry  and  Double  Algebra, 
London  1849;  or  the  article  'Negative  and 
Impossible  Quantities,'  in  the  Penn^  CgcUh 
ptdia. 

The  application  of  algebra  to  geometry 
natnrally  fed  to  the  application  of  the  term 
imaginary  to  points,  lines,  &c,  which  cease  to 
oist,  actually,  when  the  magnitudes  or  positions 
of  certain  elements  of  a  figure  are  varieo.  Thus 
we  ^eak  of  the  imaginary  points  conunon  to  a 
line  and  a  drde  which  do  not  intersect  one 
another,  meaning  thereby  the  points  whose 
(nadmates  would  have  the  form  a-vbV^l, 
bat  wonld  nevertheless  satisfy,  simultaneously, 
the  equations  of  the  circle  and  of  the  line. 
[CncuLAB  Points  at  iKFonrr.] 

Imayiaary  Xoots  of  aa  Ibvoatloii.  Ex- 
pRsrions  of  tiie  form  a  +  b^^\,  where  a  and 
I  denote  real  numbers,  which,  when  substi- 
toted  for  the  unbaown  quantity  x,  and  treated 
according  to  the  ordinary  laws  of  algebra, 
reduce  the  equation  to  an  identity.  [Equation.] 
Ifa  +  ft-Z-lisa  root  of  an  algebraical  equation 
F(x)»o  whose  ooefiScients  are  all  real,  then  the 
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eonuigate  expression  a— 6v^^  is  also  a  root, 
and 

(*-a-6V~l)  (jr-a  +  ftV~)«(jr-a)«  +  ^, 

which  is  necessarily  positive  for  all  values  of 
X,  is  a  factor  of  F(dr).  Besides  the  ordinary 
arithmetical  root,  eveiy  number  a  has  also  ima- 
ginary roots  which  are  found  by  multiplying 
tiie  former  by  the  imaginary  Boots  of  UNmr. 

Zmagliuitloa  (Lat  imaginatio).  In  Meta- 
physics, may  be  said,  in  its  widest  sense,  to 
be  synonymous  with  invention,  denoting  that 
faculty  of  the  mind  by  which  it  either  *  bodies 
forth  the  forms  of  things  unknown,'  or  produces 
original  thoughts  or  new  combinations  of  ideas 
from  materials  stored  up  in  the  memory* 
While  some  (and  among  these  Reid  and  Ad<U- 
son)  limit  the  domain  of  this  faculty  so  far  as 
to  teach  that  it  is  nothing  more  than  a  lively 
conception  of  the  objects  of  sight,  differing  from 
conception  only  as  a  part  from  the  whole; 
others,  like  Bugald  Stewart,  place  it  in  the 
foremost  rank  of  the  meptal  faculties,  attributing 
to  its  operation  the  origination  and  developement 
of  the  sublimest  and  boldest  thoughts  in  all  the 
departments  of  human  knowledge.  Dr.  Beid's 
chapter  On  the  TVain  of  Thought  in  the  Mind 
gives  a  vivid  though  simple  picture  of  the  power 
of  the  imagination ;  while,  at  the  same  time,  it 
illustrates  the  difficulty  of  treating  this  subject, 
owing  to  a  want  of  precision  in  the  defimtion 
of  the  teruL  In  many  philosophical  disquibi- 
tions  imagination  is  used  as  nearly  synonymous 
with  fancy.  But  it  would  seem  that  this  is 
an  erroneous  application  of  the  term ;  for,  as 
Dugald  Stewart  observes,  the  latter  should 
rather  be  considered  as  that  peculiar  habit  of 
association  which  presents  to  our  choice  all  the 
different  materials  that  are  subservient  to  the 
efforts  of  the  former,  and  which  may  therefore 
be  considered  as  forming  ita  groundwork. 
[Association;  Pobtbt.I 

Zma^  (Lat.).  In  JSntomology,  the  term 
applied  to  the  state  of  the  butterfly  after  it  has 
emerged  from  the  pppa, 

Zmamn  or  loULn*  An  inferior  order  of 
ministers  of  religion  in  the  Turkish  empire.  The 
chief  imaum  of  each  mosque  (Imam'ul-Haikh) 
performs  the  ordinary  civil  functions  which  in 
Europe  have  been  in  most  countries  assigned  to 
parish  priests,  assisting  at  the  circumcision, 
maniagea,  burials,  &c.  of  his  parishioners.  He 
presides  over  the  assembly  of  the  faithful  at 
the  ordinary  prayers;  but  the  solemn  noon 
prayer  on  Friday  is  under  the  superintendence 
of  the  Khatib,  a  higher  minister  (who  is  also 
called  ^m  that  circumstance  tiie  Imam*ul 
LjumA,  or  Friday  Im&n).  The  legitimate 
successor  of  Mahomet,  who^  in  theory,  is  pri- 
marily an  ecclesiastical  chief,  is  termed  Imdm 
by  way  of  pre-eminence ;  but  the  Mussulmans 
are  not  agreed  among  themselves  as  to  the 
character  of  this  dignity,  or  as  to  those  who 
have  rightfully  borne  it.  The  Persians  redcon 
twelve  kgitimate  Imaums,  of  whom  they  believe 
the  last  (Mahadi)  to  be  still  living.  (Taylor's 
History  of  Mohammedanism,  ch.  viii.) 
o  2 
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Xmbevlll^  (Lat  imbedllitas,  taeahusa). 
In  Law,  the  state  of  a  person  who,  although 
not  positively  non  compos,  or  insane,  is 
yet  of  such  great  weakness  of  mind  as  to  be 
unable  to  guard  himself  against  imposition, 
or  to  resist  importunity  or  imdue  influence. 
(Story's  Equity  Jurisprudence.)  Equity  will 
not  set  a  contract  aside  on  the  mere  ground  of 
imbecility ;  but  its  existence  affords  a  material 
ingredient  in  examining  whether  it  has  been 
obtained  fraudulently  or  by  undue  influence. 
The  same  principle  preyails  in  the  Civil  Law, 
and  in  the  Scottish  and  other  systems  founded 
on  it.     [Lunacy.] 

Zmblbltloii  (Lat  imbibo,  I  drink  in).  The 
absorption  of  a  liquid  into  the  pores  of  a  solid. 
Much  importance  has  been  attributed  to  this 
property  as  belonging  to  the  organic  tissues 
and  as  affecting  their  functions. 

Zmlnioated  (Lat  imbricatus,  from  imbrex, 
a  tile).  In  Botany,  a  term  used  in  speaking  of 
the  arrangement  of  bodies,  to  denote  that  their 
parts  lie  over  each  other  in  regular  order  like 
the  tiles  upon  the  roof  of  a  house,  as,  for  ex- 
ample, the  scales  upon  the  cup  of  some  acoms : 
also  applied  in  speaking  of  the  eestivation  of  pe- 
talB  or  leaves,  to  denote  that  they  overlap  each 
other  at  the  margin  without  any  involution. 

Zxnbrorlio  (a  word  borrowed  from  the 
Italian  brogliare,  to  confound  or  mix  together  \ 
whence  the  French  brouiller  and  English 
embroil).  In  Literary  language,  the  plot  of  a 
romance  or  a  drama,  when  much  perplexed  and 
complicated,  is  said  to  be  an  imbroglio.  The 
small  barlesque  theatrical  pieces  so  termed  by 
the  Italians  derive  their  ludicrous  character 
from  a  similar  species  of  absurdity. 

Zmldes.  Chemical  compounds  derived  from 
ammonia  by  the  replacement  of  two  atoms  of 
hydrogen  by  two  of  an  organic  radical  The 
basic  imides  being  now  generally  termed  secon' 
darv  amines,  the  word  is  restricted  to  neutral 
denvatires. 

Zmltatloii  (Lat.  imitatio).  In  Music,  a 
species  of  composition  in  which  each  part  is 
made  to  imitate  the  others.  Sometimes  the 
motion  or  figure  of  the  notes  only  is  imitated, 
and  frequently  by  a  contrary  motion,  making 
what  is  called  a  retrograde  imitation,  or  imi- 
taeions  canchertgante.  Imitation  is  subject  to 
less  strict  form  and  rule  than  fugue. 

Zmmaonlate  Oonceptton  of  tlie 
Blessed  ▼IrvlD-  In  Theology,  an  opinion 
in  the  church  of  Rome,  erected  by  the  present 
Pope,  Pius  IX.,  into  an  article  of  faith.  The 
festival  of  the  Conception  of  Maiy  is  of  great 
antiquity  in  the  Western  Church :  certainly  as 
old  as  the  eighth  century.  But  the  question, 
whether  the  mother  of  our  Saviour  was  free  from 
the  taint  of  original  sin,  can  hardly  be  traced  as 
the  subject  of  discussion  before  the  affirmative 
WAS  strongly  maintained,  in  1301,  by  the  Fran- 
ciscan Duns  Scotus.  Eighty  years  later,  certain 
persons  of  the  Dominican  order  maintained 
the  contrary  proposition  ;  and  thus  a  question, 
hitherto  left  in  respectful  mystery,  became  the 
subject  of  stzong  controversy  between  the  two 
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most  powerful  orders  in  the  church.  The  com- 
batants were  popularly  designated  as  Scotists 
and  Thomists.  In  1483,  Sixtus  IV.  took  upon 
himself  to  declare  the  doctrine  of  the  Francis- 
cans not  heretical;  and  in  1494  the  university 
of  Paris,  which  had  always  adhered  to  the 
doctrine  of  Sootus,  compelled  a  preacher  who 
defended  the  Thomist  side  to  retract  The 
council  of  Trent,  when  affirming  the  doctrine 
of  original  sin,  declared  that  it  did  not  intend 
to  comprehend  therein  the  instance  of  the 
Blessed  Virgin.  Still  the  question  was  not 
formally  decided ;  and  several  successive  pon- 
tiffs in  the  seventeenth  century  thought  fit  to 
renew  their  prohibitions  against  eidier  side, 
treating  the  supporters  of  the  opposite  doctrine 
as  heretical.  Thus  Clement  XI.,  having  made 
a  constitution  for  the  observance  of  the  feast 
'  Conceptionis  B.M.  Immaculatse,'  was  highly 
displeased  that  the  words  of  his  bull  were 
printed  in  an  Italian  city,  in  1709,  in  tl.e 
form  '  Festum  Lnmaculatse  Conceptionis  B.\\' 
thereby  perverting  it  into  a  testimony  in 
favour  of  the  Franciscan  tenet  But  with  the 
revival  of  ultramontane  views  and  high  doc- 
trines of  Boman  Catholic  theology  which  has 
marked  the  present  century,  arose  the  desire 
to  have  this  long-pending  controversy  termi- 
nated in  the  sense  esteemed  most  honourable 
to  the  exalted  personage  who  was  the  subject 
of  it 

Zmmemorlal  (Lat  in,  neg.,  and  memoria, 
Tnemtyry).  In  English  Law,  a  custom  or  prescrip- 
tion is  said  to  be  immemorial,  when  its  existence 
is  presumable  from  a  period  anterior  to  possible 
prool  This  in  English  law  was  long  ago  arbi- 
trarily fixed  at  A.D.  1189  (the  commencement 
of  the  reign  of  Richard  I.).  It  is  therefore 
deemed  that  a  custom  is  established  at  law 
when  reasonable  affirmative  evidence  of  its  an- 
tiquity is  shown,  and  no  instance  to  the  con- 
trary is  proved  to  have  taken  place  since  that 
year;  bat  customs  or  prescriptions  may  now  be 
established  in  some  cases  by  evidence  of  user 
for  a  much  shorter  period.     fPREscRipnox.] 

Zmmerslon  (Lat  immersio,  from  immergo, 
/  plunge  under).  In  Astronomy,  denotes  the 
disappearance  of  anv  celestial  object  behind 
anotner  or  in  its  shadow.  Thus  in  an  eclipse 
of  one  of  Jupiter's  satellites,  the  immersion 
takes  place  when  the  satellite  disappears 
behind  the  body  of  the  planet  or  enters  into 
the  planet's  shadow ;  and  in  an  occultation  of 
a  planet  or  fixed  star  by  the  moon,  the  immer- 
sion is  tiie  disappearance  of  the  star  or  planet 
behind  the  body  of  the  moon.  In  like  inanner, 
the  reappearance  of  the  body  is  called  its 
emersion.  The  immersions  and  emersions  of 
fixed  stars  occulted  by  the  moon,  are  phe- 
nomena of  great  importance  for  ooitecting  the 
lunar  tables. 

Immenlon,  BaptUm  b^.  Seems  to  have 
been  the  most  ancient  mode  adopted  in  the 
Christian  church.  The  trine  immersion,  in 
honour  of  the  three  Persons  of  the  Divinity,  is 
mentioned  by  Tertnllian,  and  prescribed  in  the 
Sacramentary  of  Ghvgory  the  Great ;  but  single 
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u  held  Talid  by  that  pope,  and  his 

dociskm  was  confirmed  by  the  fourth  council  of 
Toiedo,  A.D.  633.  j 

tmwtetian  (Lat  immolatio).  A  ceremony  , 
ib^  in  the  Boman  sacrifices,  which  consisted 
of  tltrowing  npon  the  head  of  the  victim  some 
sort  of  com  or  frankincense,  together  with  the 
&rt^/a,  or  salt  cake,  and  a  little  wine. 

Zttmartaltty-.    [Soul.] 

ZmmorteDea  (Fr.).  The  'Everlasting 
Howcw'  produced  by  various  Composite  plants,  ] 
of  rhich  Hdickryatan  may  be  taken  as  the 
tvpe.  They  indude  Antennaria^  Gnaphalium, 
Apkikxis,  PhtBHocomOf  Waitzia,  Hetipterum, 
hk-dantie,  &c  The  so-called  flowers  are  the  | 
fl  >  ver-heads  surrounded  bv  dry  scarious  ooloured 
UToloaal  scales,  to  which  their  beauty  is  due. 

ZimmBtty  (Lat  immunttas).  In  Jurispru- 
dfnci*,  freedom  from  any  legal  obligation.  Thus 
the  phrase  eecUaiastical  immunities  compre- 
h-c'isall  that  portion  of  the  rights  of  the  church, 
ia  differeDt  countries,  which  consists  in  the  finee- 
d-m  of  its  membos,  or  of  its  property,  from 
lonlens  thrown  by  law  on  other  classes. 

Xmpaet  (Lat.  impactus,  part  of  impingo, 
/  siriie  against).  In  Mechanics,  the  instan- 
taipoos  action  of  two  bodies,  one  or  both 
b-  Tcg  in  motion,  at  the  moment  of  their  col- 
Umcil  When  the  bodies  have  no  motion  of 
ptaion,  the  impact  is  said  to  be  direct  or 
c-^/  '^  according  as  the  common  normal  to  the 
rer^ces  of  the  bodies  at  their  point  of  impact 
d^9  or  does  not  coincide  with  tne  directions  of 
tLf  ir  previous  motions.  The  impact  of  spherical 
U^fiB,  elastic  and  non-elastic,  is  considered 
in  all  dementazy  treatises  on  Mechanics. 
[CoLLisiair.] 

Zaapsi^es  (Lat).  In  Architecture,  the 
border  or  framework  which  surrounds  the 
ptaei  of  a  door. 

iBpalemeat  (Lat.  palus,  a  stake),  A 
iperiet  of  punishment  still  (though  rarely)  in 
B?«  among  the  Turks,  and  known  to  some  bar- 
barous nations,  which  consisted  in  thrusting  a 
fUke  through  the  body,  and  thus  leaving  the 
netxia  to  a  lingering  death.  It  is  of  great 
tstiqaity,  being  referred  to  in  the  Eumenides  of 
iE»diylusL 

iMPALEKKirr.  In  Heraldry,  the  division  of 
t  ihield  palewiae,  when  the  shield  is  said  to  be 
ytrtyparpaU,  Impalement  per  baron  etfeme 
it  the  division  which  takes  place  on  marriage ; 
vhen  the  husbiind's  coat  is  borne  on  the  dexter 
side  of  the  pale,  and  the  wife's  on  the  sinister. 
Fomerly,  the  husband's  and  wife's  arms  were 
icipded  by  dimidiation\  that  is,  the  dexter 
Ulf  of  th<>  husband's  coat  was  impaled  with  the 
Eripter  half  of  the  wife's :  and  this  inconvenient 
nodf  of  maiBhalling  was  pursued  in  French 
l^ialifay  down  to  the  period  of  the  Hevolution. 

iHifiinaflon  (from  Lat  panis,  bread).  In 
T'eology,  the  sabstanttal  union  of  the  body  and 
VftA.  of  Christ  with  the  elements  of  the  eucha- 
f'st  without  a  change  in  their  nature.  The  word 
affeua  to  be  first  used  in  the  controversy  about 
^  real  presence  in  the  eleventh  centuty,  and  to 
^  applied,  by  the  tnpporten  of  transubstantia- 
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tion,  to  the  less  material  doctrine  of  Berengarius 
and  his  followers.  It  has  since  been  objected,  by 
Eoman  Catholics,  to  the  Lutheran  theoiy,  that 
it  revived  the  old  error  of  impanation.  The 
supporters  of  the  opinion  of  Berengarius  were 
sometimes  termed  AdessenarH ;  from  the  word 
adesse,  to  be  present. 

Zmpaiipliuiate  (Lat.  impar,  odd^  and 
pinnatus,  winged).  In  Botany,  a  term  applied 
to  pinnate  leaves  when  there  is  a  single  ter- 
minal or  odd  leaflet,  and  not  an  even  number 
of  pairs. 

XmparUuioe  (Fr.  parler,  to  speak),  A  mode 
of  delaying  proceedings  in  a  dvil  action  by 
ptition  to  the  court  for  further  time.  General 
imparlance  was  to  the  next  term ;  special  im* 
parlance  to  a  specified  day,  which  might  be  in 
the  same  term.  The  practice  of  imparlance  is 
now  abolished  (see  stat.  2  Wm.  IV.  c.  39,  and 
role  31  of  Trin.  Term  1853),  improved  methods 
of  procedure  having  been  substituted. 

Zmpastatton.  In  Sculpture,  the  mixture 
of  difierent  matters  bound  together  by  means 
of  cements  capable  of  resisting  the  action  of  fire 
or  air. 

Zmpasto  (ItaL).  In  Fainting,  a  term  applied 
to  the  substance  or  thickness  of  the  colours  as 
they  are  laid  on  the  canvas;  as  thin,  solid, 
heavy,  &c. 

Zxnpettleiui  (Lat).  A  very  extendve  genus  of 
Balsaminaeea,  whose  head-quarters  are  in  India. 
One  native  species,  /.  noli  me  tangere^  is  called 
Touchrme-notf  a  name  which  alludes  to  a 
property  possessed  by  the  capsules  of  all  the 
spedes,  that  of  splitting  up  with  elastidty  into 
their  component  valves,  if  toudied  after  they 
become  npe,  the  seeds  bdng  often  scattered 
with  violence :  hence  the  generic  name. 

Zmpeaetament  (from  the  Latin  impetere, 
to  prosecute).  A  species  of  process  against 
persons  accused  of  treason,  or  high  public 
crimes  and  misdemeanours  of  an  inferior  de- 
scription. The  first  regular  instances  of  this 
proceeding  appear,  according  to  Mr.  Hatsell, 
on  the  rolls  of  parliament  in  the  latter  end  of 
the  reign  of  Edward  III.  Before  that  time  the 
Lords  seem  to  have  exercised  a  high  but  irre- 
gular jurisdiction  over  state  ofifences,  at  the 
prayer  of  the  crown  or  of  private  persons.  But 
in  the  case  of  Richard  Lyon,  1376,  we  first  find 
the  Commons  appearing  in  their  public  capacity 
as  prosecutors:  and  several  dmilar  instances 
occur  in  the  course  of  the  following  century. 
From  the  reign  of  Henry  VI.  to  that  of  James 
I.  impeachments  seem  to  have  fallen  into 
disuse ;  bills  of  attainder,  and  prosecutions  in 
the  Star  Chamber,  baring  been  employed  in 
their  stead.  In  the  seventeenth  year  of  James 
I.  this  form  of  proceeding  was  revived  against 
Sir  Giles  Mompesson  for  baring  procured 
illegal  patents,  and  from  that  time  to  th4 
present  has  been  the  regular  constitutional 
form  of  accusation  for  state  offences.  The  fomi 
of  the  accusation  exhibited  by  the  Commons  is 
styled  the  articles  of  impeachment.  It  is  an 
undoubted  right  of  the  Commons  to  exhibit 
such  artides  against  a  peer  fur  treason,  or  any 
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other  high  crimes  and  misdemeanoTiFB ;  but  it 
has  been  doabted  whether  the  Lords  have  juris- 
diction in  capital  cases  orer  a  commoner  in 
this  proceeding.  In  one  instance  (in  1681)  they 
refused  to  act,  but  have  in  several  other  in- 
stances admitted  their  competency.  Managers 
are  appointed  bj  the  Commons  to  conduct  the 
prosecution  before  the  Lords.  In  case  of  an 
impeachment  of  a  peer  for  treason,  it  is  usual 
to  address  the  crown  to  appoint  a  lord  high 
steward;  but  the  appointment  of  such  an 
officer  does  not  seem  essential  to  the  conduct  of 
an  impeachment  By  12  and  13  Wm.  III.  c.  2 
it  is  enacted  that  a  pardon  under  the  great  seal 
shall  not  be  pleadable  to  an  impeachment 
This,  however,  does  not  deprive  the  king  of  his 
prerogative  of  pardoning  after  conviction.  It 
was  determined,  on  the  impeachment  of  Warren 
Hastings,  that  this  proceeding  in  the  Lords  is 
not  put  an  end  to  by  the  prorogation  or  disso- 
lution of  parliament ;  and  an  Act  was  passed  to 
prevent  prorogation  or  dissolution  from  having 
the  effect  of  putting  a  stop  to  ihe  previous 
proceedings  in  the  House  of  Commons.  Judg- 
ment on  impeachment  must  proceed  on  the 
same  evidence  which  would  be  required  in  the 
ordinary  courts  of  justice;  in  which  respect 
this  proceeding  difi^  from  that  by  bill  of 
attainder. 

Zmpenetrabillty  (Lat  impenetrabilis,  not 
to  be  penetrated).  In  Physics,  one  of  the 
essential  preperties  of  matter  or  body.  It  is  a 
property  inferred  from  invariable  experience, 
and  resting  on  this  incontrovertible  fact,  that 
no  two  bodies  can  occupy  the  same  portion  of 
space  in  the  same  instant  of  time.  Impene- 
trability, as  respects  solid  bodies,  requires  no 
proof;  it  is  obvious  to  the  touch.  With  regard 
to  liquids,  the  property  may  be  proved  by  very 
simple  experiments.  Let  a  vessel  be  filled  to 
the  brim  with  water,  and  a  solid  incapable  of 
solution  in  water  be  plunged  into  it ;  a  portion 
of  the  water  will  overflow  exactly  equal  in  bulk 
to  the  body  immersed.  If  a  cork  be  rammed 
hard  into  the  neck  of  a  phial  fall  of  water,  the 
phial  will  burst,  while  its  neck  remains  entire. 
The  disposition  of  air  to  resist  penetration  may 
be  illustrated  in  the  following  way :  Let  a  tail 
glass  vessel  be  nearlv  filled  with  water,  on  the 
surface  of  which  a  lighted  taper  is  set  to  float. 
If  over  this  glass  a  smaller  cylindrical  vessel, 
likewise  of  glass,  be  inverted  and  pressed 
downwards,  the  contained  air  maintaining  its 
place,  the  internal  body  of  the  water  will  de- 
scend, while  the  rest  will  rise  up  at  the  sides, 
and  the  taper  will  continue  to  bum  for  some 
seconds,  encompassed  by  the  whole  mass  of 
liquid.  (Leslie  s  Elements  of  l^atural  JPhilo- 
•ophy,) 

Zmpennatesy  Zmpennos  (Lat  in,  and 
penna,  awing).  Thenameofa  tribe  of  swimming 
birds,  having  short  wings  covered  with  feathers 
resembling  scales.  The  penguin  (Aptenodytes) 
and  the  great  Awk  {Alca  impcnnia)  are  ex- 
amples of  this  group,  which,  however,  is  not  a 
natural  one. 

Zmp^ratfye  Mood  (Lat  impero,  I  com- 
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mand).  That  form  of  the  verb  which  denotes 
command,  entreaty,  or,  in  general,  desires 
[Gbamhab.] 

Zmperator.    [Emfsbob.] 

Zmperatorln.  A  neutral  ciystalline  prin- 
ciple contained  in  the  root  of  ImpercUoria 
Ostruthirtm, 

Zmperfook  Cadenoe.    In   Music.     [Ca- 

DBNCB.] 

Xmporfeot  CoBOords.  In  Kusie,  sach  as 
are  liable  to  change  from  major  to  minor,  or 
the  contrary,  as  are  thirds  and  sixths;  still, 
however,  not  losing  their  oonsonancy. 

Zmporfoot  Vmnber.  A  number  whi<^  is 
not  equal  to  the  sum  of  its  divisors.  fPHRFBcr, 
Abundant,  and  Dbetcisnt  Nuxbbr.] 

Zmperfeot  Tense.  In  Grammar,  that 
modification  of  a  verb  which  expresses  that  the 
action  or  event  of  which  we  speak  was,  at  a 
certain  time  to  which  we  refer,  in  an  unfinished 
state.  This  in  English  is  designated  by  the 
auxiliaiy  'was,' joined  with  what  is  called  the 
present  partici^^  but  is  really  the  locative 
case  of  a  participial  noun.  In  Greek  it  is 
formed  by  prefixing  the  temporal  augment  €  to 
the  root  of  the  verb.  This  augment  is  supposed 
by  Bopp  to  be  the  same  as  the  negative  particle 
a,  which  is  here  simply  a  denial  of  present  time. 
In  Latin  this  tense  is  formed,  like  the  future, 
by  adding  an  affix  from  the  root  bhu,  or  bu 
(Gr.  <t>v),  to  be. 

Imperial  (Lat  imperialis).  In  Architec- 
ture, a  species  of  dome,  whose  profile  is  pointed 
towards  the  top,  and  widens  towards  the  base, 
thus  forming  a  curve  of  contrary  fiexure  ;  tho 
domes  executed  in  Persia  present  the  most 
striking  illustrations  of  this  system ;  in  them 
the  stability  is  owing  entirely  to  the  adhesion 
of  the  cement  employed  in  their  construction. 

luFBBiAi..  A  beverage  formed  by  dissolv- 
ing two  drachms  of  cream  of  tartar  in  a  pint 
of  boiling  water,  and  flavouring  it»  when  cold, 
with  lemon  peel  and  sugar. 

Zmperaonal  Verbs.  In  Gnunmar,  those 
used  only  in  the  third  person;  as  the  Greek 
l|c(m,  Latin  licet,  it  is  lawfuL  It  is  quite 
clear  that  every  verb,  whether  active  or  pas- 
sive, must  have  a  necessary  reference  to  some 
noun,  either  expressed  or  understood,  for  its 
nominative ;  and  hence  the  doctrine  of  imper- 
sonal verbs  has  been  justljr  rejected  by  tho 
best  grammarians,  both  ancient  and  modern. 
[Gbammab.] 

Zmpetl^o  (Lat).  An  eruption  of  small 
pustules,  sometimes  called  the  moist  tetter^ 
Something  of  this  kind  is  often  produced  by  par- 
ticular trades,  where  irritating  substances  are 
applied  to  the  skin.  Cleanliness,  cooling  oint> 
ments,  and  occasionally  the  nitrated  mercurial 
ointment  much  diluted,  are  usefoL  HaRx>> 
gate  water  and  baths  have  been  recommendcKi, 
and  mild  aperients.  The  eruption  is  not  con- 
tagious. 

Impetus  (Lat  foree).  In  Gunneiry,  the 
altitude  through  which  a  heavy  body  must  talX 
to  acquire  a  velocity  equal  to  that  with  which 
the  bsJl  is  discharged  from  the  piece. 
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iMFRrfl.  In  Mechanics,  the  same  with 
nwmntum  or  force. 

Tiiifllaation  (Lat  implicatio,  an  intan- 
^'fmmt).  In  Law,  an  inference  necessarily 
uifriDg  fiom  something  declared.  Thns  con- 
tncts  are  said  to  be  either  express  or  implied. 

I^COTTRICT.] 

iBpitelt  raaetton.  [Ezfuctt  Fcnc- 
no5.] 

Imfffaylmn  (Lat).  In  ancient  Arehitec- 
tiiTi>,  the  outer  part  of  the  court  of  a  house 
viiich  was  rxposed  to  the  weather.  In  the 
RUDBMT  time,  it  was  the  castom  of  the  Bomans 
to  etreteh  an  awning  oyer  this  part  of  their 


Heat,  light, 
(Icctzidtj,  and  ma^^etism  are  so  called,  by 
tiioMwho  refer  tlieir  phenomena  to  the  pre- 
•nee  of  TCiy  sabtile  forms  of  matter  of  in- 
tppndaUe  weight. 

TJMjsrti  (Lat  importo,  /  brinff  in).  The 
BUI  of  eommodities  purchased  from  foreign 
coQutiiet,  and  employed  either  for  mann&cture, 
vith  a  view  to  subsequent  exportation  and 
b'Tse  use,  or  for  immediate  consumption,  are 
called  the  imports  of  a  conntir. 

The  declared  Talne  of  each  among  thirty- 
tyu  heads  of  imports,  purchased  by  the  United 
Kingdom  in  the  year  1863,  exceeded  a  million 
st^rliog.  Of  these  quantities,  the  most  Taluable 
vn«  cotton,  reckoned  at  fiftr-six  millions; 
cnrn,  indading  rice,  at  nearly  twenty-nine 
miUioiM ;  wool  at  nearly  twelve  millions ;  sugar 
ix  tlevtn  millions  and  a  half ;  tea  at  ten  Inil- 
loDs  sad  a  half;  raw  and  thrown  silk  at  nine 
BolUoDS  and  a  half;  timber  at  five  millions 
and  a  half;  coffee,  wine,  butter,  and  flax,  each 
It  about  four  millions  and  a  hall 

la  ordinaiy  years  the  largest  amount  (in 
Taloe)  of  imports  has  been  derived  from  tiie 
raiud  States.  Since  1861,  however,  British 
icdia  has  headed  the  list  Still  the  United 
>*aUa  takit  the  second  pUce,  France  ranks 
L^r,  then  Egypt,  China,  Bussia,  the  West 
I»iia  lalanda,  tna  North  American  colonies, 
noUaod,  Australia,  the  Hanse  Towns,  Prussia, 
1'ukcy,  Belipum;  the  imports  from  each  of 
thne  coontnes  (stated  in  the  order  of  the 
qoaoHty  supplied  by  each)  exceeding  five 
BiliiciiM. 

The  following  is  the  value  of  imports  since 
b'>t.  the  y«ur  in  which  the  real  value  was 
Um  estioBated : — 

Tir            £  Tear              £ 

H54.  152,389,063.  1860.  210,630,873. 

I'^^o.  143,542,850.  1861.  217,486,024. 

Ib5«.  172,544,164.  1862.  226,716,976. 

1«7.  187,844,441.  1863.  248,980,942. 

l^^l  164,683.832.  1864.  267,376,333. 
1453.  179,182,355. 


If  (Ft.  imposer).  In  Printing,  the 
"nagment  of  the  pages  of  a  sheet,  or  form, 
epos  the  imposing  stone  in  their  proper  order, 
^  that  when  thej  are  printed  and  the  sheet 
^'Wfld  they  will  follow  each  other  consecutively. 
The  foniture  is  then  put  about  them,  with  the 
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chase ;  and  they  are  wedged  up  with  quoins^ 
so  as  to  be  ready  for  the  pressman. 

imposMoB  of  Sands.  This  eeremonv  is 
maintained  in  the  English  and  other  churches, 
as  being  conformable  to  the  apostolic  practice 
and  that  of  the  earliest  ages,  in  whidti  confirma- 
tion and  the  ordination  of  priests  and  deacons 
are  supposed  to  haye  been  accompanied  with 
the  performance  of  this  ceremony.  In  Acts  vl 
the  apostles  are  represented  as  laying  their 
hands  on  those  appointed  to  be  deacons;  in 
Acts  viiL  and  xix.  the  converts  who  had  been 
already  baptised  by  Philip  and  John  are  in 
the  same  manner  confirmed  by  Paul  and  the 
other  apostles. 

ZmpoMlble  QpmnUtym  In  Algebra,  the 
symbolical  result  of  an  impossible  oj>eration. 
The  term  is  usually  restricted  to  quantities  ex- 
pressible only  in  the  form  a  +  6  >/ — 1,  where  a  and 
0  denote  real  numbers.  If— were  the  symbol 
of  ordinary  subtraction,  however,  and  6  denoted 
a  greater  number  than  a,  the  term  impossible 
mighty  with  equal  propriety,  be  applied  to  the 
quantity  a—b.    [Imaohtabt.] 

Impost  (Lat.  impositus,  part,  of  impono,  I 
place  upon).  In  Architecture,  the  capital  of  a 
pier,  or  pilaster,  that  receives  the  thnist  of  an 
arch.  The  impost  varies  in  the  character  of  its 
mouldings  with  the  order  to  which  it  is  applied. 
Sometimes  the  whole  of  the  entablature  serves 
as  an  impost  to  an  arch.  The  term  is  applicable 
to  any  supporting,  or  springing,  piece. 

The  term  impost  is  also  fi«^uently  used  as 
synonymous  with  a  tax  or  public  burden. 

nnpreoatloB  (Lat.  imprecatio^.  In  Rhe- 
toric and  Poetry,  a  form  of  speech  in  which  the 
superior  powers  are  invoked  to  destroy  or  injure 
the  objects  of  the  speaker's  enmity.  In  Shak- 
speare,  Learns  imprecation  against  his  daughters, 
and  that  of  Tlmon  against  the  Athenians^  fur- 
nish noble  instances. 

nnpregnatfon  (Lat  prssgnans,  pregnant). 
In  Botany,  the  act  of  the  fertilisation  of  the 
ovules  by  means  of  the  pollen  tubes.  It  is 
equivalent  to  fertilisation. 

UnpreaojplpUMe  Slglits.  In  Law,  rights 
which  cannot  be  lost  to  the  owner  through  the 
claims  of  any  other  founded  on  PnEscsiFTioir 
[which  see]. 

Haprenimeiit.  The  forcible  levying  of 
mariners  in  time  of  war  for  the  kingf  s  service 
at  sea.  The  power  of  impressment  is  a  branch 
of  the  king's  prerogative.  It  is  mentioned  in 
the  statute  2  Eichaxd  IL  c.  4,  as  a  recognised 
usage.  Various  classes  of  mariners  are  ex- 
empted from  it  by  particular  statutes.  The 
officer  impressing  acted  under  an  impress  war- 
rant for  that  especial  purpose;  but  the  regularity 
of  this  instrument  was  carefullv  watoied  by 
the  courts,  and  criminal  informations  have  been 
also  granted  against  officers  guilty  of  unneces- 
sary severity  or  acts  of  private  malice  in  carry- 
ing it  into  execution,  it  was  wholly  disused  in 
the  Russian  war  of  1864. 

Zmprimatiir  (Lat.  Ut  it  be  printed).  The 
term  applied  to  the  privilege  which,  in  coun- 
tries subjected  to  the  censorship  of  the  press^ 
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taxat  be  granted  by  a  public  Ametionaiy  ap- 
pointed for  the  pnipose  before  any  book  can  be 
printed.  ThiB  formula  waa  much  used  in  Eng- 
lish books  printed  in  the  sixteenth  and  seyen- 
teenth  centuries,  and  was  usually  printed  so  as 
to  face  the  title-page.  This  pemussion  is  stiU 
vested  in  some  of  our  own  universities,  especi- 
ally in  Scotland,  where  it  is  not  unusual  to  And 
on  the  title-page  of  some  works  recommended  to 
public  favour  by  the  senatus  academicus,  the 
imprimatur  of  the  principal.  Unlicensed  books 
and  reprints  were  sometimes  printed  in  places 
called  by  Hoxon  holes^  or  holes  private. 

Imprint  (Fr.  imprimer).  The  designation 
of  the  place  where,  by  whom,  and  when  a  book 
is  printed  or  published,  always  placed  at  the 
bottom  of  the  title.  Among  the  early  printers 
it  was  inserted  at  the  end  of  the  book,  and  is 
styled  the  colophon.  By  the  Act  39  Geo.  IIL 
c.  79,  every  printer  was  obliged  to  affix  his 
name  and  residence  to  each  article  printed, 
and  if  it  consisted  of  more  than  one  leaf,  then 
upon  the  first  and  last  leaves,  under  a  heavy 
penalty ;  but  there  were  some  exceptions.  The 
Act  39  €ka  III.  c  79  was  amended  by 
61  Geo.  ni.  c.  66  and  2  &  3  Vict  c  12. 
Ko  prosecution  can  now  be  entered  into  for 
omitting  an  imprint  without  the  consent  of  the 
law  officers  of  the  crown,  and  they  will  not 
interfere  unless  the  work  is  of  a  violent  politi- 
cal or  treasonable  character.  But  it  has  been 
recently  decided  in  the  superior  courts  that  a 
printer  cannot  recover  his  chaises  unless  his 
imprint  appears  on  his  work.  The  author,  the 
printer,  and  the  publisher  of  a  libel  are  all 
liable  to  an  action  for  damages  at  the  suit  of 
the  injured  party,  to  an  indictment^  or  in 
certain  cases  to  a  criminal  information. 

Impromptu  (from  the  Latin  phrase,  in 
promptu  esse,  to  he  in  readiness),  in  Litera- 
ture, any  short  and  pointed  production  sup- 
posed to  be  brought  forth  on  the  spur  of  the 
moment;  generally  of  an  epigrammatic  cha- 
racter. 

Improper  Fraottoii.  In  Arithmetic,  one 
whose  numerator  exceeds  its  denominator:  it 
consists  of  a  whole  number  and  a  proper  frae* 
tion.  Thus  the  improper  fraction  {  is  equal 
to  2  +  ^,  which  latter,  written  in  the  form  2^, 
is  called  a  mixed  number.  In  Algebra,  a 
fraction  whose  numerator  and  denominator  are 
rational  functions  of  the  same  variable,  is  said 
to  be  proper  or  improper,  according  as  the 
degree  df  the  function  in  the  denominator  does 
or  does  not  exceed  that  in  the  numerator. 

Impropriation  (Lat  proprius,  peculiar). 
In  Law,  where  the  tithes,  glebe,  or  other 
ecclesiastical  dues  of  a  parish  are  in  the  hands 
of  a  layman.  The  religious  societies  having, 
at  the  time  of  the  Beformation,  the  property  of 
many  benefices  in  their  hands,  clauses  were 
inserted  in  the  acts  by  which  they  were 
dissolved  to  give  that  property  absolutely  to 
the  king,  by  whom  it  was  granted  out  to  lay 
proprietors.  In  common  language,  such  bene- 
fices are  said  to  be  impropriated  as  are  in 
the  hands  of  laymen;  such  as  are  held  by 
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spiritual  corporations,  sole  or  aggregale,  are 
termed  appropriated. 

ZmproTlMKtoro  (from  Lat.  improviso,  on  a 
sudden^  unexpectedly).  An  Italian  word,  signi- 
^ng  a  person  who  has  the  talent  of  compoeing 
and  reciting  verses  on  a  given  subject  im- 
mediately and  without  premeditation.  This 
peculiar  talent^  thus  restricted,  appears  to 
belong,  almost  exclusively,  to  the  Italian  lan- 
guage and  people.  Much,  no  doubt,  of  the 
faciSty  of  these  improvisatori,  which  appears 
almost  preternatural  to  one  unaccustomed  to 
hear  them,  arises  from  the  peculiar  ease  and 
flexibility  of  their  language,  and  its  richness  in 
rhymes.  Bat  this  circumstance  will  not  wholly 
account  for  so  singular  a  national  faculty  ;  for, 
about  the  tune  of  the  revival  of  letters,  Italy 
possessed  improvisatori  in  Latin  as  well  as 
m  Italian.  Many  poets  have  enjoyed  consider- 
able celebrity  in  their  day  from  their  succpss 
in  this  mode  of  composition ;  but  we  are  not 
aware  that  any  of  their  poems  have  acquired  a 
permanent  celebrity,  although  often  taken  down 
ttom  their  recitation.  Tuscany  and  the  Vene- 
tian States  have  been  most  famous  for  the  pro- 
duction of  improvisatori,  especially  Sienna  and 
Verona ;  in  which  latter  city  the  talent  seems 
to  have  been  perpetuated  by  succession.  The 
chevalier  Bernaraino  Perfetti,  the  most  famous 
of  all  these  reciters,  was  of  Sienna :  he  floa- 
rished  in  the  first  half  of  the  seventeenth 
century.  He  is  said  to  have  possessed  un- 
bounded erudition,  and  to  have  been  able  to 
pour  forth  extempore  poetical  essays  on  the 
most  abstruse  questions  of  science.  There 
have  been  many  distinguished  females  pos- 
sessed of  this  talent  (improvisatrici).  Gorilla, 
the  most  celebrated  of  them,  was  of  Pistoia  in 
Tuscany.  She  was  the  original  of  Maaame 
de  StaeFs  Corinne,  She  received  in  1776  the 
laureate  crown  at  Bome,  an  honour  whidi  had 
also  been  accorded  to  PerflBttL  (Germany  is 
said  to  have  produced  one  noted  improvisatrice, 
Anna  Louisa  Karscfa.  There  appears  no 
reason  why  the  term  imnroyisation  should  not 
also  be  applied  to  the  aelivery  of  unpremedi- 
tated discourses  in  prose.  It  is  the  exertion  of 
a  very  similar  ftciuty,  perfected  in  the  same 
manner  by  habit  to  a  degree  almost  incon- 
ceivable by  those  not  accustomed  to  witness  its 
exercise.  It  is,  however,  much  more  general. 
The  North  American  Indians  are  represented 
to  possess  it  in  a  high  degree.  In  Europe,  it 
is  most  generally  to  be  found  in  the  pulpit 
Public  secular  oratory  of  this  unpremeditated 
description  is  far  more  common  in  JSngland  and 
the  United  States,  and  the  power  much  more 
sedulously  cultivated,  than  in  the  continontal 
countries  of  Europe.  (Forsyth's  Italy;  Edin- 
burgh Review  vol  xxiL;  Encyclopedia  Metro- 
politana.) 

In  AntU  (Lat).  A  building  is  said  tc 
be  in  aniis  when  it  has  upon  the  fii9ade  two 
columns,  detached,  standing  between  two 
antse  that  terminate  the  side  walls  of  the 
building ;  as  in  the  temples  at  Rhamnni  and 
Sunium. 
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IN  CiENA  DOMINI 

Zb  Oeeaa  Bomlai  (Lftt  at  the  LorePs 
Sapper).  The  name  of  a  celebrated  papal 
ball,  oontaiiiiiig  a  collection  of  extncts  £rom 
diferent  constitutions  of  the  popes,  comprising 
\h.<m  rights  which,  since  the  time  of  Gregoiy 
YIL,  hsTtt  been  anintezmptedly  claimed  by 
thd  Soman  see,  and  a  proclamation  of  ana- 
thema sgainst  all  who  violate  them.  It  was 
aDDTuUj  read  on  Holy  Thoredvr,  whence  it  re- 
ceiyea  its  name;  bat  lately  on  Easter  Monday. 
The  sects  of  heretios  are  cnrsed  in  it  by  their 
several  designations.  A  copy  of  the  bull  is 
bong  up  at  the  churches  of  St.  Peter  and 
St.  John  lAteran  ;  and  all  patriarchs,  primates, 
lishopa,  &&,  are  required  to  have  it  read  once 
or  more  annually  in  their  churches. 

Zn  Esse  (LaL).  A  t«rm  applied  to  things 
actnaUy  existing.  A  difference  is  made  by 
aathors  between  en  esse  and  in  posse:  the 
Utter  being  applied  to  things  that  are  not, 
but  may  be ;  the  former  being  said  of  things 
actually  ^parent  and  visible. 

Zn  Formik  Panperla  (Lat).  In  Law,  a 
peison  is  said  to  sue  as  a  pauper,  or  in  formd 
pauperis^  when  he  takes  advantage  of  the  stat. 
U  Hen.  TIL  c.  12^  swearing  himself  not  to 
be  vorth  fire  pounds ;  in  which  case  he  is 
entitled  to  have,  any  necessary  writs  or  pro- 
oi'ss  gratis,  and  attorney  and  counsel  assigned 
him  without  fee,  and  is  excused  from  pay- 
ing costs  when  plaintiff  By  misconduct,  and 
under  co^ain  other  circumstances,  the  party 
is  dispaupered,  and  loses  his  privilege.  He 
is  capable  of  recovering  costs,  although  not 
Ikble. 

Znareikiiiff.  In  Horticulture,  grafting  by 
approach,  that  is  to  say  uniting  a  scion  to  a 
stock  without  severing  its  connection  with  the 
parent  until  it  has  become  united  to  the 
itock ;  the  branches  being  brought  together  in 
an  arching  manner. 

Zaaoi^iratlon  (Lat.  inauguratio).  This 
term  was  originally  applied  to  the  Boman 
ceremony  by  which  the  augurs  consecrated 
soj  person  or  thing  to  the  service  of  the 
gods:  it  is  now  improperly  used  in  a  sense 
nearly  synonymous  with  the  eonsecratum  of 
a  prelate,  or  the  coronation  of  a  king  or  em- 
peror, and  is  even  employed  to  denote  an 
mtroduction  to  any  office  with  certain  cere- 
monies, or  the  commencement  of  any  under- 
taking. 

Znca  or  Ttoea*  A  name  given  by  the  In- 
dians of  ancient  Peru  to  their  kings  and 
priaees  of  the  blood.  The  empire  of  the  Incas, 
foonded,  according  to  tradition,  by  Manco 
Capac,  extended  over  the  table-land  of  the 
Andes,  fiom  Fasto  to  the  neighbourhood  of 
Chili,  as  well  as  the  lowlands  on  the  coast 
It  was  destroyed  by  the  Spaniards  under  Pi- 
arro  and  Almagro.  The  blood  royal  of  the 
lacas  is  preserv^  or  believed  to  be  so,  among 
the  Indians  of  the  present  day ;  and  Tupac 
Amaru,  who  carried  on  a  long  and  nearly  suc- 
ttssful  insurrection  against  Spain  in  the  latter 
part  of  the  last  century,  professed  to  be  de- 
scended from  them. 
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(Lat  in,  and  canden^ 
to  be  warm).  The  luminosity  exhibited  by 
a  substance  when  ^heated  up  to  a  certain 
point 

iBoaatatfon  (Lat  incantatio,  from  in,  and 
canto,  /  singi),  A  form  of  words  combined 
with  certain  ceremonies  for  superstitions  pur- 
poses. They  were  most  commonly  resorted  to 
by  unsuccessful  lovers.    [Philtrb.] 

iBoaroeratloii  (Lat  in,  and  career,  a  pri" 
son).  Literally,  imprisonment  In  Surgery, 
this  term  is  generally  applied  to  ruptures  or 
hemise,  with  the  same  meaning  as  strangtdaiion ; 
but»  according  to  Scarpa^  an  tncareeraUd  hernia 
is  that  in  which  the  course  of  the  intestinal 
matter  is  interrupted  without  any  considerable 
iiguiy  of  the  bowel  itself;  whereas  in  stranffU' 
lated  hernia  the  vitality  of  the  bowel  is  af- 
fected, or  there  is  organic  injury  of  its  coats. 
The  Unctions  of  the  merely  incarcerated  in- 
testine are  healthily  resumed  upon  its  return 
into  the  abdomen,  which  is  not  the  case  where 
true  strangulation  has  taken  place. 

ZnoamatloB  (Lat.  caro^  camis,  ficsh\  A 
word  in  common  use  among  theologians  to 
express  the  union  of  the  G^head  with  the 
Manhood  in  Jesus  Christ  For  the  opinions  of 
the  Arians,  Eutychians,  Nestozians,  SabeUians, 
and  Socinians  on  this  subject^  see  the  respective 
articles. 

Incendiary  (Lat  incendiarius,  from  in- 
oendo^  /  bum).  Literally,  one  who  sets  fire 
wilfully  to  a  building  or  stores ;  but  it  is  used 
also  in  a  metaphorical  sense  for  any  political 
agitator  who  seeks  to  inflame  the  minds  of  the 
people.    [Axsoir.] 

Znoendlary  letter.  In  Law,  a  common, 
though  not  strictly  a  legal  phrase^  especially  in 
Scotland,  for  threatening  letters,  meaning  not 
only  the  burning  of  property,  but  murder  or 
othar  mischiefis. 

Zncenae.    [FsANXiKaBNSB.] 

Znoense^tree  or  Znoenae-weod.  Names 
implyin|;  the  use  to  which  the  resinous  wood 
ana  juice  of  some  species  of  Idca^  espe- 
cially /.  guianensis  and  /.  keterophylla,  are 
applied. 

Znoeptlwe  (Lat  incipio,  /  begin),  A  word 
used  by  Dr.  Wallis  to  express  such  moments 
or  first  principles  as,  though  possessed  of  no 
magnitude  themselves,  have  yet  the  power  of 
prcdudng  it  by  beinff  extended  or  enlarged. 
Thus  a  point  or  a  line,  though  the  former 
has  no  proper  magnitude  and  the  latter  no 
breadth,  are  both  said  to  be  inceptive  of 
enlargement 

In  the  Latin  language  inceptive  or  inchoative 
verbs  (the  latter  term  being  derived  from  the 
Lat  inchoare,  to  begin)  are  those  which,  ac- 
cording to  grammarians,  are  characterised  by 
the  termination  sco  or  seor  added  to  their 
primitives,  to  express  the  augmentation  of  the 
qualities  indicated  by  the  words  from  which 
they  are  derived:  as  aitgere,  to  increase; 
avgesccre^  to  begin  to  increase ;  paUere,  to  be 
pale ;  pailescere,  to  grow  pale. 

Zncertana  Opvs  (Lat  uncertain  work)» 
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In  ancient  Arcliitecture,  a  species  of  vailing 
vhose  face  exhibits  an  irreoialarly  fonned 
masonry  not  laid  in  horizontal  courses,  or  in 
regular  dimensions. 

Xnoli.  A  measure  of  length ;  the  twelfth 
part  of  a  foot. 

Inch.  A  word  used  as  a  prefix  to  certain 
small  Scottish  isUnds,  as  Inch-Keith,  Inch- 
Qarvie.  It  is  deriTed  from  the  old  Irish  or 
Gaelic  word  Iins  [which  see], 

iBOldenoe  (Lat  inddo,  /  fall  upon).  The 
meeting  of  one  body  with  another.  The  term 
angle  of  incidence  is  used  by  writers  on  Me- 
chanics and  Optics  in  different  senses.  Thus, 
in  the  case  of  a  body  striking  against  a  plane, 
the  an^le  of  incidence  is  by  some  understood 
to  signify  Uie  angle  formed  by  the  line  in  which 
the  £)dy  moyed  with  a  straight  line  perpendi- 
cular to  the  plane ;  while  others  use  the  term 
to  denote  the  angle  which  the  line  of  incidence 
makes  with  the  plane  itself.  When  light  or 
any  elastic  body  is  reflected  from  a  surface,  the 
angle  of  incidence  is  equal  to  the  angle  of  re- 
flection ;  and  in  the  case  of  refraction,  the  sine 
of  the  angle  of  incidence  has  to  the  sine  of 
the  angle  of  refraction  a  constant  ratio  for  the 
same  media. 

iBOident.  In  Law,  something  necessarily 
appertaining  to  and  depending  on  another, 
which  is  termed  the  principal, 

Znolneratlon  (Lat.  in,  and  cinis,  cineres, 
aakea).  The  combustion  of  organic  substances 
for  the  purpose  of  obtaining  their  ashes  or 
incombustible  residue. 

ZndAors  (Lat.  incido,  /  cut).  The  teeth 
implanted  in  the  premaxiUary  bones  of  the 
upper  jaw  and  in  the  corresponding  place  in 
the  lower  jaw,  and  generally  shaped  for  the 
purpose  of  cutting  or  coarsely  dividing  the 
food. 

ZnolinatloB  (Lat  inclinatio).  A  term  of 
frequent  occurrence  in  Geometry  and  Physics. 
Euclid  makes  use  of  the  term  in  order  to 
define  an  angle;  a  more  satisfactory  way, 
perhaps,  would  be  the  precisely  opposite  one 
of  regarding  inclination  as  synonymous  with 
angle,  the  latter  being  defined  as  a  quantity  of 
turning  or  rotation,    [AifOLs.] 

IifCLiNATXOK.  In  Astronomy,  the  planes  in 
which  the  planets  reyolre  round  the  sun  are 
inclined  at  different  angles  to  the  plane  of  the 
ecliptic.  Again,  the  axes  of  rotation  of  the 
planets  are  inclined  to  the  planes  in  which 
they  revolye.  The  measure  of  these  angles  is 
called  the  inclination. 

Znollned  Plane.  One  of  the  five  simple 
mechanical  powers.  The  theory  of  the  inclined 
plane  is  at  once  deduced  from  the  decomposi- 
tion of  forces.  The  weight  of  a  bod^  resting 
on  such  a  plane,  the  pressure  which  it  exerts, 
perpendicularly,  on  the  plane,  and  the  force 
which  must  be  applied  parallel  to  the  plane 
in  order  to  prevent  its  descent^  are  respectively 
proportional  to  the  length,  the  base,  and  the 
neight  of  the  plane. 

There  are  two  properties  connected  with  the 
motion  of  bodies  on  inclined  planes  which 
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may  be  here  noticed.  The  first  ii^  that  the 
Telocity  acquired  by  a  body  in  descending  firom 
any  altitude  to  a  horizontal  plane  is  the  same 
when  it  reaches  the  horizontal  plane^  whether 
it  has  been  allowed  to  &11  freelv  m  the  verticsl, 
or  been  constrained  to  moye  along  an  inclined 
plane  at  any  angle  of  elevation.  Tne  second  is, 
that  the  times  of  descent  through  all  chords  of 
the  same  circle  to  the  lowest  point  are  equal,  and 
equal  to  the  time  which  the  oody  would  take  to 
fall  through  a  height  equal  to  the 
diameter  of  the  circle.  Thus,  let 
AB  be  the  diameter,  and  CB,  D  B, 
and  £  B  chords  of  a  circle ;  tho 
time  which  a  heavy  body  would  re- 
quire to  fall  vertically  through  the 
diameter  is  the  same  as  that  which 
it  would  require  to  roll  down  tho 
inclined  plane  C  B,  or  D  B,  or  £  B. 
words,  bodies  placed  at  A,  G,  D,  and  £,  and 
abandoned  at  the  same  instant  to  the  action 
of  gravity,  would  arrive  at  B  at  the  same 
time.  In  these  propositions  it  is  supposed, 
of  course,  that  mere  is  no  resistance  from 
friction. 

ZnoUiiometer.  An  apparatus  for  deter- 
mining the  vertical  element  of  the  magnetic 
force.  The  difficulty  of  determining  this  ele- 
ment by  a  direct  method  is  considerable,  on 
account  of  the  delicacy  of  the  apparatus  which 
is  requisite.  Various  indirect  methods  have 
been  proposed.  Dr.  Lloyd,  in  the  Account  of 
the  Magncticai  Obaervaiary  ai  Dublin,  describes 
an  Inductive  Inclinometer,  '  the  principle  of 
which  is  the  measurement  of  the  intensity 
induced  on  a  vertical  bar  of  soft  iron  by  the 
deviation  it  is  capable  of  causing  in  a  horizontal 
bar  suspended  near  it'  Weber,  of  Gottingen, 
proposed  a  method,  in  which  *  the  deflection  of 
the  horizontal  magnet  is  produced  by  the  earth'a 
magnetism,  induced  not  on  a  vertical  bar  of 
soft  iron  at  rest,  but  on  a  ring,  sphere,  or  plate 
of  copper  made  to  revolve  about  a  vertical  axis.' 
Dr.  Lamont^  of  Munich,  proposed  a  third  and 
less  simple  method :  '  As  in  Dr.  Lloyd's  pro- 
cess, a  bar  of  soft  iron  is  used  as  a  tempormy 
magnet.  The  bar  so  temporarily  magnetised 
is  made  to  act  unequallv  on  the  two  bars  of 
an  astatic  magnetic  couple,  thereby  tending  to 
draw  them  aside  from  a  ffiven  position  in 
which  they  would  otherwise  be  held  by  a  fixed 
magnet  of  a  given  power.  This  tendency  is, 
however,  destroyed  by  another  magnet  placed 
in  a  given  position  at  a  given  distance.  A 
series  of  reversals  and  changes  of  distance  in 
the  soft  iron  bar  and  the  neutinlising  bar  is 
then  operated,  which  furnishes  equations  by 
means  of  which  every  quantity  excepting  the 
intensity  sought  and  known  quantities  can 
be  eliminated.'  {British  Auociation  Report, 
1842.)    [Maonxtombtbb.1 

Inolosure  (Lat  ineluao»  I  shut  tip).  This 
term,  in  a  genraal  sense,  is  one  of  the  first  acts 
of  appropriation,  since  in  a  new  country  when 
any  portion  of  land  is  purchased,  or  taken 
possession  of,  it  is  inclosed;  that  is,  surrounded 
by  a  boundary  line,  indicated  by  certain  ob- 
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jeds,  natnnl  or  artificial,  or  of  both  kinds.  In 
K  paitiedar  sense,  to  inclose  land  is  to  divide 
it  into  fields,  and  surronnd  these  by  fences,  in 
onler  that  each  field  may  be  devoted  to  a 
parUcolar  description  of  cultnra  If  nothing 
f oither  than  the  cnltiTation  of  plants  <rf  different 
kinds  were  carried  on  in  the  fields  of  a  farm, 
their  subdivision  bj  fences  would  be  altogether 
unnecessaiy ;  but  as  in  most  cases  fields  are  kept 
alternately  under  tillage  and  pasture,  it  is  de- 
sirable to  have  fences  to  confine  the  pasturing 
animils  to  the  field  appropriated  for  their  use. 
In  Iaw,  the  indosure  of  common  or  waste 
knd,  on  which  the  rights  of  commoners  sub- 
ast>  is  effected  in  England  through  Acts  of 
Pariiament,  either  special  or  general,  by  the 
instromentality  of  commissioners  appointed 
under  those  Acts.  The  last  general  inclosure 
Act  is  8  &  9  Vict  c  118,  amended  by  sub- 
nquent  Acts. 

fnelo—  (Lat  inclusus,  part  of  indudo,  / 
nehte).  The  name  of  a  tribe  of  shell-bearing 
Acephalous  Molluscs  in  the  system  of  Cuvier, 
duneterised  by  the  closed  state  of  the  mantle, 
which  everywhere  surrounds  and  envelopes  the 
body,  leaving  only  a  narrow  aperture  for  the 
pnasage  of  Sie  foot^  and  being  prolonged  pos- 
terioriy  into  two  siphons  projecting  beyond 
the  sheO,  which  is  always  open  at  its  two  ex- 
tremities. The  bivalves  of  this  fiunily  are  re- 
markable for  their  powers  of  burrowing  and 
exavating  clay,  sand,  wood,  or  even  stony 
rocks;  and  many  of  the  genera  secrete,  in 
addition  to  the  ordinary  valves,  a  calcareous 
lining  to  their  burrows,  which  forms  a  tube 
stnrounding  the  valves  themselves.  The  rela- 
tire  proportions  of  the  tube  and  valves  well 
illostrate  the  so-called  law  of  the  halanee  of 
orgatu,  the  valves  becoming  diminished  in  size 
u  the  external  sheath  is  more  developed.  In 
the  ship-borer  (Teredo  navalis),  which  has  the 
longest  tube,  me  valves  are  of  the  smallest 
Bize,  being  reduced  to  the  office  of  mere  boring 
iostniments,  instead  of  serving  to  protect  the 
soft  parts  of  the  animal  In  the  watering-pot 
shell  (Afpergillwn,  Lam.)  they  cease  to  be 
tnorable  organs,  and  are  blended  or  confluent 
vith  the  external  tube ;  this  is  dilated  at  the 
anterior  extremity,  which  is  surrounded  with 
a  projecting  radiated  ridge,  and  closed  by  a 
convex  plate  perforated  Bke  the  mouth  of  a 
vatering-pot 

Xfteiiiaa  or  Xediui  (Lat  shut  up).  In 
^Ecdesiastieal  History,  a  class  of  religious 
persons  who  lived  as  hermits  in  single  cells, 
pmendly  attached  to  monasteries,  sometimes 
is  the  neighbourhood  of  villages  and  towns, 
nsder  the  law  of  not  leaving  them  unless  in 
«»se  of  extreme  necessity  and  with  the  appro- 
bation of  the  bishop,  whose  seal,  or  that  of  the 
abbot,  was  impressed  on  its  door.  The  cells 
Me  said  to  hare  been  commonly  twelve  feet  in 
length  and  breadth.  Nuns  became  sometimes, 
bnt  more  rarely,  recluses. 

XBoocntto  (ItaL  unknown).    This  word, 
abbreviated  into  incog.,  denotes  the  disguise 
^:aorted  to  by  the  great  when  they  are  un- 
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willing  to  be  recognised.  It  consists  either  in 
assuming  a  different  name  or  title  for  the 
nonce,  or  in  travelling  finom  one  place  to  an- 
other without  a  retinue  or  other  marks  of 
distinction. 

Inoamtnistlble  Clotli  (Lat  oombustio,  a 
6umina).  This  term  was  originally  applied 
to  doth  with  which  asbestus  was  interwoven ; 
on  burning  away  the  fibre,  the  incombustible 
mineral  texture  remained. 

More  recently,  doth  and  other  materials 
have  been  rendered  to  a  great  extent  incom- 
bustible by  impregnating  them  with  certain 
saline  substances,  which,  upon  the  application 
of  fire,  form  a  species  of  guute  upon  me  goods, 
and  prevent  them  burning  with  fiame  by  pro- 
tecting them  from  the  necessary  access  of  air. 
[CoMBVsnoK.]  Borax,  alum,  and  phosphate 
of  soda,  or  ammonia  are  the  most  efibctual 
salts  for  this  purpose;  and  by  properiy  apply- 
ing them,  with  stardi,  if  to  muslin  dresses, 
curtains,  or  bed  furniture,  or  with  size  to  paper 
hangings  and  scenety,  these  several  artidea 
may  be  rendered  incapable  of  burning  with 
fiame,  and  thus  serious  accidents  bv  fire  pre- 
vented. Wood  may  also  be  rendered  compara- 
tively incombustible,  by  soaking  it  in  solutions 
of  the  above  salts.     [Asbbstus.] 

iBOome.  In  Finance,  the  annual  produce 
of  taxation  and  other  sources  of  public  revenue, 
the  object  of  which  is  to  defrajr  the  charges  of 
administration,  of  defence,  of  justice,  and  of 
public  credit 

Some  of  the  annual  diarges  to  which  the 
nation  is  liable,  are  fixed,  as,  fbr  example,  the 
interest  on  the  funded  debt^  the  dvil  Lst^  and 
some  few  similar  liabilities.  Othen  an  vari- 
able, as  the  charge  of  the  army  and  navy,  and 
the  interest  on  the  fioating  debt  On  the  latter 
subjects  votes  in  detail  are  taken  every  year, 
and,  when  parliament  is  pledged  to  supply, 
the  administration,  through  the  Chancellor  of 
the  Exchequer,  announces  its  budget  of  taxes 
for  the  forthcoming  financial  year.  Unless 
something  unforeseen  occurs,  the  precision  with 
which  the  Chancellor  of  the  Exchequer  anti- 
dpates  the  revenue  derivable  from  the  taxes 
imposed,  is  the  measure  of  that  offidal's  intd- 
ligence  and  capadty.  In  general  it  is  the 
practice  to  indude  a  sUght  estimated  surplus 
in  the  aggregate  of  the  yearns  taxation.  All 
excess  of  income  over  expenditure  is  de- 
voted to  the  extinction  of  a  part  of  the  public 
debt 

In  the  following  table  it  will  be  observed 
that  the  charge  of  collecting  the  revenue  is  not 
included  in  the  first  eight  years,  but  is  so 
included  afterwards.  It  should  be  remembered, 
also,  that  in  all  inferences  from  public  expen- 
diture in  the  United  Kingdom  as  contrasted 
with  that  of  other  countries,  a  large  and  vari- 
able amount  of  taxation  for  poor  rates,  county 
rates,  &c  is  not  included  in  the  general 
account  of  public  charges,  though  analogous 
taxation  does  exist  and  is  included  generally 
in  the  fiscal  arrangements  of  continentid 
countries. 
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Total  Amount  of  the  Estimattd  and  Actual  licvenue  and  Erpenditure  of  the  United  Kingdom, 
with  the  Difference  between  the  Estimated  and  Actual  Amounts,  and  the  Surplus  or 
Deficiency  of  Income. 

(In  this  Table,  in  accordance  with  the  system  npon  which  the  Budget  Estimates  have  been  framed,  the  ycaw 
ended  April  b  ore  given  from  1849  to  18M,  and  the  figures  for  the  Revenue  and  Expenditure  show  the  N«i 
amounts  up  to  the  year  ended  March  81,  lt^6,  and  the  Gross  amounts  after  that  Period.) 
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-    806,992 
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II 
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*  1856-66.— Excluding  1,000,000/.  to  pay  off  Ways  and  Means  Bills  issued  in  1864-6. 

t  1859-60.— Including  858,057/.  for  Operations  in  China,  not  provided  for  in  the  Budget  Estimate. 

i  Exclusive  of  Expenditure  for  Fortifications,  provided  for  by  creation  of  Annuities,  and  not  estimated 

in  the  Budgets. 
9  1861-62.— Exclusive  of  a  Supplementary  Estimate  presented  in  1862  on  aooonnt  of  the  Expedition  to 

Canada. 
I  1862-68.— After  deducting  140,000/.  for  the  drawback  npon  Hops. 
^  Including  686,000/.  of  Supplementary  Estimates. 


Ikcokb.  In  Political  Economy,  the  aggre- 
gate Talue  of  all  material  products  deriyed 
from  the  labour  of  a  nation  in  any  one  year, 
constitutes  its  income,  after  deductions  for  the 
replacement  of  such  capital  as  is  expended  in 
the  urocess  of  production. 

Many  calculations  hare  been  made  as  to  the 
amount  of  national  income,  but  most  of  these 
err  in  the  fact  that  they  are  estimated  from 
such  personal  incomes  as  form  the  object  of 
direct  taxation,  added  to  those  which  fall  below 
it.  But  it  will  be  dear  that  all  personal  in- 
come which  is  derived  without  the  expendi- 
ture of  labour  on  the  part  of  the  recipient,  is  in 
effect,  values  being  consequent  on  labour  only, 
a  deduction  from  the  fruits  of  labour  itself,  or 
from  the  capacity  of  expenditure  which  the 
labourer  would  otherwise  possess.  The  rent  of 
land,  the  dividends  on  public  debt,  interest 
paid  by  private  individuals  on  loan  or  mort- 
gage, with  all  payments  made  for  administra- 
tion, protection  and  instruction,  and  all  taxes 
which  are  imposed  on  the  public  for  other 
purposes,  are  not  to  be  'reckoned  in  national 
income  along  with  the  products  of  labour,  but 
are  only  suggestive  of  what  that  income  is.  In 
other  words,  the  aggregate  of  private  incomes 
is  largely  in  excess  of  the  amount  of  national 
income,  because  a  large  portion  of  every  private 
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income  is  charged  with  the  maintenance  of  other 
private  incomes.  The  service  rendered  by  the 
recipients  of  such  incomes  may  bo  of  the 
highest  importance,  both  to  the  community  at 
large  and  to  parties  who  make  the  payments ; 
but  they  must  be  in  the  estimate  of  gross  in- 
come looked  on  as  part  of  the  expense  of  the 
process  of  production,  or  the  same  value  will 
be  reckoned  twice  or  even  many  times  over  in 
the  calculation. 

Ikcokb-tax.    [Taxation.] 

Znoommensiirable  (Lat  in,  neg.,  con» 
cum,  with,  and  mensurabilis,  measuraSe).  Two 
or  more  quantities  of  the  same  kind  are  said  to 
be  incommensurable  when  no  other  like  quan- 
tity is  exactly  contained  in  both.  Two  incom- 
mensurable quantities,  therefore,  can  never  be 
proportional  to  two  numbers  or  even  to  two 
fractions ;  since  the  latter,  after  reduction  to  a 
common  denominator,  are  proportional  to  their 
numerators,  and  any  two  numbers  whatever 
have  unity  for  their  common  measure.  Hence 
arises  the  necessarily  imperfect  character  of  all 
algebraical  demonstrations  of  geometrical  theo- 
rems involving  the  proportionality  of  lines,  areas, 
or  volumes,  and  hence  also  the  need  of  Euclid's 
fifth  and  perhaps  most  perfect  booL  Two  lises 
chosen  at  random  will  in  general  be  incom- 
mensurable, in  other  words  the  probability  of 
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tbeir  being  commeDsnrable  is  exceedingly 
small;  and  in  attempting  to  represent  these 
lines  by  numbeis,  the  utmost  we  can  do  is  to 
aseign  tvo  numbers  which  shall  be  as  nearly 
as  we  please  proportional  to  the  lines.  The 
diagonal  and  side  of  a  square,  for  instance, 
cannot  be  exactly  represented  by  any  two 
numbers  whateTer ;  for,  as  Euclid  has  proved 
in  his  tenth  book,  they  are  incommensurable. 
In  fact,  if  A  B  C  be  half  a  square, 
CGi  a  circular  arc  described 
around  A  as  centre,  and  C^  A,^  a 
tangent  to  this  arc  at  Ci,  it  can 
easily  be  shown  that  B  C  ^  ss  Ci  A^ 
=  Ai  C,  so  that  Ai  B  Ci  is  itself 
half  a  smaller  square.  Now  if 
AB  and  AC  had  a  common  measure,  the 
Litter  would  also  be  a  common  measure  of 
BC«ACandofBCi«AB-BO,  and  hence  I 
also  aeommon  measure  of  B  C^and  Ai  B— B  C 
-EC].  [Comxbnsurablk]  Hence  the  diagonal 
and  side  of  the  first  square  can  have  no  common 
mrasnre  which  is  not  also  a  common  measure 
of  The  diagonal  and  side  of  the  smaller  square, 
as  veil  as  of  the  diagonal  and  side  of  a  third 
and  still  smaller  square  obtained  from  the 
second  in  the  same  manner  as  the  second  was 
obtained  from  the  first ;  and  so  on.  The  con- 
straction  being  manifestly  endless,  we  conclude 
that  the  diagonal  and  side  of  the  original 
sqnare  can  have  no  common  measure  which  is 
not  also  a  common  measure  of  the  diagonal  and 
Eide  of  the  least  square  of  the  series ;  in  other 
voids,  they  hAYe  no  common  measure  whatever. 
Xneooipatibles  (Lat.  in,  neg.,  con « cum, 
andpatior,  I  endure).  In  Chemistry,  salts  and 
other  substances  are  said  to  be  incompatible 
vhich  cannot  exist  together  in  solution  without 
nutoal  decomposition.  Thus  the  soluble  salts 
of  lead  and  of  baryta  are  incompatible  with 
ralphniic  aeid  and  the  sulphates,  because  the 
sulphates  of  lead  and  of  baryta  are  insoluble, 
and  consequently  thrown  down  in  the  form  of 
precipitates. 

XncomyregatblMyy  (Lat  in,  neg.,  con— 
eaa,andpremo,  presfd,  I  press).  That  quality  of 
bodies  m  virtue  of  which  their  volumes  cannot 
be  diminished.  There  are  no  substances,  perhaps, 
absolutely  incompressible.  Liquids,  however, 
raiat  compression  with  great  force;  but  the 
aperiments  of  Oersted,  Perkins,  and  Canton 
hare  pored  that  water  has  its  bulk  sensibly 
dimisished  by  increasing  the  pressure  upon  it. 
Kerertheless,  the  extent  to  which  the  compres- 
aoQ  can  be  carried  is  rery  small.  On  en- 
doHDg  water  within  an  iron  cannon,  the  sides 
of  Tiuch  were  three  inches  in  thickness,  and 
applying  a  very  great  force  of  pressure,  the 
cannon  bunt  before  the  volume  of  water  had 
been  reduced  to  19-20th8  of  its  original  dimen- 
sicnis.  A  pressure  equal  to  that  of  the  atmo- 
^ere  reduces  the  bulk  of  water  only  about 
^ity-five  parts  in  one  million. 

IneoBcroous  (Lat.  incongruus,  tnconsis- 

tent).    In  the  theory  of  numbers,  two  numbers 

art  said  to  be  incongruous  with  respect  to  a 

given  modulus,  or  third  number,  when  the 
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difieronce  between  those  two  numbers  is  not 
divisible  by  the  modulus.  Thus  15  and  8  are 
incongruous  with  respect  to  the  modulus  7,  but 
congruous  with  respect  to  the  modulus  4.  The 
incongrtious  roots  of  a  congruence  are  the 
incongruous  numbers  which  satisfy  that  con- 
gruence.    Thus  8  and  16  are  incongruous  roots 

of  X*~l  (mod.  5).      [GONORUENCE.] 

Znoorporatloii  (Lat  in,  and  corpus,  a 
body).  In  Law,  the  formation  of  a  legally 
constituted  body  with  perpetual  succession  and 
corporate  rights.     f^^^'^P^^^^'no^-] 

InonuMate  (Lat.  incrassatus,  rendered 
thick).  In  Botany,  applied  to  bodies  which 
are  thicker  than  usual  in  proportion  to  their 
area,  as  in  the  leaves  of  succulents. 

Znorenaent,  Beorement  (Lat.  incremen- 
tum  and  decrementum,  increase  and  decrease). 
In  Mathematics,  the  difference  between  two 
successive  values  of  a  variable  quantity  is 
called  an  increment  or  a  decrement  accordingly 
as  the  second  value  is  greater  or  less  than 
the  first  A  decrement  being  considered  as  a 
nega^ve  increment^  we  speak  generally  of  the 
increment  of  a  function  which  corresponds  to  a 

?*ven  increment  of  its  independent  variable, 
he  determination  and  investigation  of  the 
ratio  of  two  such  increments  is  the  primary 
object  of  contemplation  in  the  calculus  of 
differences^  whilst  the  differential  calculus  is 
concerned  chiefly  with  the  limit  to  which  this 
ratio  approaches  as  the  increments  continually 
diminish.  The  Tnethod  of  increments  was  the 
name  originally  given  to  the  calculus  of  dif- 
ferences by  Dr.  Brook  Tajrlor,  whose  Methodus 
7rzcr«m«n^t>ru7n)  published  in  1715,  contains  the 
celebrated  theorem  which  has  since  been  made 
the  basis  of  the  differential  calculus. 

Increment.  In  Rhetoric,  a  species  of  climax 
rising  gradually  from  the  lowest  to  the  highest 
[Climax.] 

Znomstatloii  (Lat  incmstatio).  In  Archi- 
tecture and  Sculpture,  a  work  fixed  with  cement, 
or  cramp  irons,  into  notches  made  to  receive 
it ;  such  as  inlaid  work,  mosaics,  &c 

Inonbatlon  (Lat.  incubatio,  a  brooding). 
Hatching,  or  the  lying  down  of  an  animal  upon 
her  own  or  another's  e^,  communicating  to 
them,  and  maintaining  mem  at,  her  own  tem- 
perature: a  condition  essential  to  their  deve- 
lopement  In  many  animals  the  developement  of 
the  foBtus  takes  place  after  the  exclusion  of  the 
egg,  and  whilst  it  is  maintained  in  contact  with 
the  external  surface  of  the  parent's  body,  as  in 
the  crab  and  lobster  tribes,  beneath  the  caudal 
plates ;  or  agglutinated  to  the  surface  of  the 
abdomen,  as  in  certain  species  of  pipe-fish 
{Syngnathus) ;  or  concealed  in  cutaneous  mar- 
supial cavities,  as  in  other  species  of  l^gna^ 
thus,  and  the  Hippocampus ;  but  in  these  and 
other  instances  from  the  cold-blooded  animals, 
the  protection  of  the  ova  seems  to  be  the  object 
of  their  attachment  to  the  parent,  and  not  the 
communication  of  warmth  or  any  other  influence 
essential  to  their  developement  It  is  only  in 
the  Oviparous  class  with  warm  blood,  or  birds, 
tJiat  true  incubation  takes  place,  and  in  tht;i 
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class  with  the  sole  exception  of  the  Megapodos 
or  Mound-birds,  Another  characteristic  of 
true  incubation  is  that  the  place  of  the  eggs 
determines  that  of  the  incubator,  which  can 
only  perform  its  office  by  lyiriff  down  upon 
the  eggs ;  while  in  most  of  the  examples  of  false 
incubation  in  the  cold-blooded  animals,  the  eggs 
are  retained  by  special  contrivances  in  contact 
with  the  parent,  without  occasioning  any  re- 
straint upon  her  postures  or  movements. 

That  a  due  degree  of  warmth  is  the  essential 
object  of  incubation  in  birds,  is  proved  by  the 
ancient  and  well-known  practice  of  substituting 
artificial  heat,  by  which  fertile  eggs  are  hatched 
in  the  same  period,  and  the  excluded  chick  is 
as  fully  and  strongly  developed  as  when  pro- 
duced by  natural  incubation. 

The  mean  temperature  of  incubation  is  100^ 
Fahr.;  it  may  vary  from  95^  to  106^  and 
towards  the  close  of  the  process  may  be  sus- 
pended for  one  or  two  hours,  or  for  a  longer 
period,  according  to  the  degree  of  extraneous 
heat  which  the  eggs  may  derive  from  their 
situation,  without  fatal  consequences  to  the 
embryo. 

The  power  of  oommnnicating  the  requisite 
degree  of  warmth  to  their  eggs  arises  in  birds 
out  of  the  unusual  developement  of,  and  de- 
termination of  blood  to,  a  peculiar  plexus  of 
vessels  distributed  over  the  skin  of  the  abdo- 
men, and  which,  in  most  birds,  is  connected 
with  a  derivation  of  blood  from  the  internal 
organs  of  generation,  after  the  subsidence  of 
the  functional  activity  of  the  ovarium  and  ovi- 
duct, to  the  extern^  integuments.  The  vas- 
cular, hot,  and  sensitive  condition  of  the  skin 
of  the  abdomen  is  the  exciting  cause  of  that 
uncontrollable  propensity  to  incubate  which  the 
Greeks  denommated  stdrge,  and  which,  with  its 
associated  phenomena  of  patience,  abstinence, 
and  self-denial,  forms  so  remarkable  a  feature 
in  the  economy  of  birds.  The  egg  of  the  bird 
presents  several  peculiarities  in  relation  to  the 
circumstances  under  which  it  is  to  be  developed : 
its  oval  form  permits  a  greater  proportion  of 
its  surface  to  be  in  contact  with  the  heat- 
communicating  skin  of  the  parent  than  if  it 
had  been  a  spherical  body ;  while  the  shell,  by 
virtue  of  its  hard  calcareous  texture,  and  its 
arched  disposition  about  the  soft  contents,  suffi- 
ciently defends  them  from  the  superincumbent 
pressure.  As  warmth  is  the  only  essential 
influence  which  the  egg  derives  from  the  parent, 
the  shell  is  porous,  and  permeable  to  air,  and 
the  germ  is  surrounded  by  an  adequate  store 
of  nutritious  matter.  This  matter  ia  of  two 
kinds:  the  external,  called  the  white  of  the 
egg,  or  albumen,  which  wholly  disappears 
during  the  process  of  incubation;  and  the 
internal  part,  or  yolk,  inclosed  in  a  peculiar 
membrane,  and  rendered  lighter  and  of  an 
orange  colour  b^  the  admixture  of  a  peculiar 
oil.  The  germ  is  situated  at  the  superficies  of 
the  yolk,  beneath  the  vitelline  membrane,  in 
the  curcnlar  opaque  white  spot  called  the  cica- 
tricvla^  or  tread ;  and  a  peculiar  mechanism  is 
superadded  to  the  yolk,  by  means  of  which  the 
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germ-bearing  surface  of  the  yolk  is  always  kept 
uppermost,  and  next  to  the  warmest  sur&ce  of 
tho  egg,  and  at  the  same  time  is  relieved  from 
the  pressure  against  the  hard  shell,  to  which  it 
must  have  been  subject  if  the  light  yolk  had 
not  been  restrained  from  rising  to  absolnt^' 
contact  with  that  surfiice.  Both  these  purposes 
are  efifected  by  the  attachment  of  two  oonls  of 
condensed  albumen,  continued  at  one  end  from 
near  the  poles  of  the  yolk,  but  a  little  more 
distant  from  the  germ-bearing  side  than  tht^ 
line  of  the  transverse  axis,  and  expanding  at 
the  opposite  end,  which  is  lost  in  the  layers  of 
albumen  nea?  the  poles  of  the  egg.  Thus,  bj 
their  presence  and  place  of  attachment,  these 
cords,  called  the  chalojra,  restrain  and  n^gulate 
the  rising  of  the  yolk ;  so  that  whichever  way 
an  egg  be  turned,  the  larger  proportion  of  the 
light  yolk  always  rises  above  the  attachment  of 
the  restraining  cords,  with  the  cicatricula  upon 
its  summit  The  period  of  incubation  is  gene- 
rally directly  as  Uie  size  of  the  bird,  but  the 
dep;ree  of  developement  which  the  chick  attains 
prior  to  exclusion  varies.  As  a  general  rale,  it 
is  inferior  in  birds  of  flight,  as  the  Accipitrine 
and  Passerine  orders,  than  in  the  terreetrial, 
wading,  and  swimming  birds ;  and  the  warmth 
and  complexity  of  tlie  nest  bears  relation  to 
this  difference  of  developement  If  the  thm«h 
had  been  forewarned  that  her  young  would  bo 
excluded  from  the  egg  naked  ajod  hdpless,  she 
could  not  have  prepared  beforehand  a  warmer 
and  more  comfortable  abode  than  her  instinct 
had  led  her  to  construct  for  their  accommodation ; 
and  if  with  such  a  nest  we  contrast  the  rude 
recess  of  straw  in  which  the  hen  deposits  and 
incubates  her  eggs,  it  might  be  imagined  that 
she  knew  beforehand  that  her  chickens  would 
come  into  the  world  well  dothed,  and  strong 
enough  at  once  to  run  about  and  pick  up  their 
own  food.  In  this  case,  therefore,  the  n«st 
relates  only  to  incubation ;  in  the  other  to  in- 
cubation and  subsequent  rearing  of  the  young: 
and  according  to  the  degree  of  developement 
obtained  during  incubation,  and  the  asso- 
ciated condition  of  the  nest  and  habits  of  the 
parent)  birds  have  been  divided  into  two  great 
groups,  the  Aves  aUriees  and  Aws  pretooces, 
[Avia] 

XnenlMtloBp  ArtUloUil.  Artificial  incu- 
bation has  been  practised  from  a  remote  period 
by  the  Egyptians  and  Chinese;  the  former, 
indeed,  have  carried  this  process  to  sach  a  high 
degree  of  perfection,  as  m  many  instances  to 
have  entii^y  superseded  the  use  of  the  hen 
in  hatching.  It  is  effected  either  by  means  of 
an  oven,  stove,  or  steam,  the  principles  of  whidi 
will  be  found  detailed  in  Ure's  Diciionmy  of 
ArtSf  ^.  This  process  has  received  oonsidei^ 
able  attention  from  the  French  philosophere ; 
but  perhaps  the  best  exemplification  of  its  re- 
sults witnessed  in  Europe  is  given  by  the  Ec- 
caleoldo%  or  egg-liatching  machine,  exhibited 
in  London.  This  term,  invented  to  express 
the  process  of  artificial  incubation,  is  coined 
from  the  Gr.  ixKoX^w,  I  call  out,  and  /S/os,  lift* 

[PlSCICULTTliE.] 
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Inenbiui  (Lat  from  incubo,  I  lie  upofif 
hiAnse  the  snfiercr  feels  as  if  sometlimg 
pressed  upon  his  chest).  The  nightmare.  The 
name  incobns  is  derived  from  imaginaiy  fiends 
or  spectres.  Many  noble  fiimilies  were  sup- 
posed to  have  their  origin  from  the  connection 
of  ineabi  with  females,  as  in  the  well-known 
in^asce  of  Bobert  of  Normandy,  called  le 
Liable.  For  the  theories  on  the  intercourse 
of  incnbi  and  snccubi  with  human  beings,  see 
L-Krkj,  Hist  of  Baiionalismt  ch.  L  [£phiai.tbs.] 

Zmmmbent  (Lat.  incumbens,  leaning 
upon).  A  term  applied  to  the  holder  of  an 
office ;  in  popular  language  chiefly  of  an  eccle- 
aasb'ad  benefice. 

IxcuvBENT.  In  Botany,  applied  to  an  em- 
biTo  when  its  radicle  is  fd^ed  down  upon  the 
lack  of  the  cotyledons. 

Zncmnberea  Bstates'  JiLot*  Xrlslu  In 
coDsoquence  of  a  variety  of  causes,  among 
which  the  too  general  improvidence  of  Irish 
landholders,  and  their  reluctance  to  part  with 
the  appeannce  of  territorial  rights  after  the 
sabstance  had  passed  to  their  creditors,  wwe 
the  chie^  most  of  the  landed  property  in 
Ireland  had  fidlen  into  an  extremely  inoon- 
Teoient  and  ajiomalous  legal  position.  In 
many  instances  the  judgments,  mortgages,  and 
other  chaiges  on  estates  greatly  exceeded  their 
Talae;  the  owner  was,  in  £Act^  only  a  collector 
fjr  others;  and  the  number  and  variety  of 
these  incumbrances  was  so  great  that  a  sale 
fKHjnently  became  impossible:  the  Court  of 
Cuanceiy  being  nnable  to  afford  the  necessary 
relief  by  reason  of  its  forms,  which  require  the 
assent  and  oo-opeiation  of  all  parties,  nowever 
rf-motely  inter^ited.  In  this  state  of  things 
the  Irish  Incumbered  Estates'  Act  was  passeid 
in  1849,  after  the  fiunine  of  1847  had  drawn 
general  and  serious  attention  to  the  economical 
ooadition  of  the  ialandL  This  Act  provided  that 
an  iocumbfired  estate  might  be  snmmarily  sold 
on  judicial  decree  (pronounced  by  a  court  of 
three  commissionexs  created  for  the  purpose), 
on  the  application  of  the  owner  or  of  any  in- 
combrancer,  providing  for  the  application  of 
the  purchase  money  among  the  parties  entitled, 
and  relieving  the  purchaser  firem  any  trouble 
07  risk,  by  giving  him  a  parliamentary  title 
free  from  incumbrances.  The  practical  effects 
of  this  measure  were  abundantly  and  rapidly 
felt  In  September,  1858,  it  was  estimated 
that  more  than  8,000  conveyances  had  been 
executed  under  the  authority  of  the  oonrt,  and 
that  23,0OO,00OiL  had  been  received  on  account 
of  purehaae  moneys  of  estates  sold  under  it, 
of  which  3,000,0002.  came  from  English  and 
foreign  purchasers,  the  remainder  from  Irish. 
These  stadatics  appeared  so  convincingly  to 
establish  the  value  of  the  institution,  that  the 
system  was  rendered  permanent  by  the  Irish 
landed  Estates'  Act  of  1858,  and  made  ap- 
I^bls  to  all  estates,  whether  incumbered 
or  not. 

In  1854  a  similar  measure  was  enacted  for 
the  West  Indies  (West    Indies  Incumbered 
EsUtes*  Act,  17  &  18  Vict.  c.  117,  amended 
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by  subsequent  Acts),  which  can,  however,  only 
be  put  in  force  with  the  consent  of  each  colony 
concerned.  It  lb  now  in  force  in  five  islands, 
of  which  Jamaica  is  the  principal,  and  extensive 
sales  have  been  effected  under  it 

Xnomnbranoe  (Fr.  encombrer,  to  incumber: 
Mod.  Lat.  comber,  a  weir — Ducange :  Mr. 
Wedgwood,  who  denies-r-s.  v.  'Comber* — that 
this  word  is  derived  from  the  Latin  cumulus, 
a  heap,  connects  it  with  the  German  kummer, 
Dutch  komber,  trouble).  In  Law,  the  general 
name  for  liabilities  whereby  property,  and  in 
especial  property  of  freehold  in  lands  and  here- 
ditaments, may  be  burdened;  such  as  mortgages, 
dower,  annuities,  and  the  like.  The  rules  of  law 
and  equity  with  respect  to  the  adjustment  of  the 
rights  and  duties  of  different  persons  having 
interest  in  the  inheritance,  in  respect  of  the 
discharge  of  incimibrances,  are  veiy  minute 
and  complicated.  (Story's  Equity  Jurisprudence, 
§486.) 

Znonnabula  (Lat.  a  cradle).  In  Biblio- 
graphy,  a  term  applied  to  books  printed  during 
the  early  period  of  the  art ;  in  general  confined 
to  those  which  appeared  before  the  year  1500. 

ZnenrTed  (I^t.  incurvus,  curved  inwards). 
In  Zoology,  when  a  part  is  curved  inwards. 

Zndeolinable  (Lat.  indeclinabilis).  In 
Grammar,  a  word  admitting  of  no  declension 
or  inflexion.  Adverbs,  prepositions,  particles, 
conjunctions,  are  all  indeclinable.  In  classical 
languages,  indeclinable  nouns  are  the  few  nouns 
(chiefly  borrowed  by  the  Greeks  and  Latins 
from  foreign  languages)  of  which  the  termina- 
tion is  not  altered  in  the  several  cases. 

ZBdefinlte  (Lat.  indefinitus,  from  finis,  an 
end).  In  Botany,  when  stamens  are  above 
twenty  in  number;  the  word  is  applied  to  all 
other  parts  when  their  number  is  greater  than 
can  be  readily  counted.  This  term  always 
refers  in  botany  to  number,  and  never  to  form. 

Zndeflnlte  Znterral.  The  general  form 
of  the  sum  of  an  infinite  series  of  infinitesimal 
elements  whose  initial  and  final  terms  are  un- 
determined. It  may  also  be  considered  as  any 
one  of  the  ftinctions  which  has  a  given  function 
for  its  differential  coefficient.  The  corresponding 
equivalent  symbols  for  an  indefinite  integral  are 

[IiTTBOBAi.  Calculus.] 

Zndeflnite  Proposttlon.  In  Logic,  one 
which  has  for  its  subject  a  common  term, 
without  any  sign  to  indicate  whether  it  is  dis- 
tributed or  undistributed.     [pBOPOsrriow.] 

In<l«lilsoent  (Lat  in,  and  dehisco,  Igape^ 
In  Botany,  when  the  pericarpium  of  a  fruit 
continues  perfectly  closed,  without  opening  in 
any  degree  when  ripe. 

Xadenmlty  (Lat  in,  neg.,  and  damnum, 
loss).  In  Politics  and  Jurisprudence,  a  word 
of  various  significations,  but  applied  usually 
to  laws  passed  to  relieve  individuals  from 
penalties  to  which  they  aro  liable  in  conse- 
quence of  acting  in  an  illegal  manner.  The 
Act  of  Indemnity,  annually  passed  by  the 
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British  parliament  for  many  years  prior  to  the  '  five ;  consisting  of  Jeffenon  and  Adams  (both 
repeal  of  the  Test  and  Corporation  Acts  in  afterwards  presidents),  Franklin,  Sherman, 
1828,  was  a  measnre  tor  the  relief  of  persons  1  and  Livingstone.  Jefferson  and  Adams  were 
who  had  assumed  any  office  without  qualifying '  afterwards  deputed  as  a  sub-committee  to 
themselves  for  it  by  taking  the  oaths  pre- 1  prepare  the  declaration  itself ;  but,  in  the 
scribed  by  those  enactments.  In  Feudal  Juris- !  shape  in  which  it  finally  appeared,  it  was  in 
prudence,  the  right  of  the  lord  to  a  certain  fact  the  work  of  the  former, 
duty  payable  by  religious  establishments  to  I  Zodependents.  A  Protestant  sect ;  so 
compensate  him  for  the  loss  of  those  fines  on  called  because  they  maintain  that  every  single 
alienation  which  would  probably  have  accrued  congregation  forms  a  church  or  independent 
from  time  to  time  if  their  property  had  re-  >  religious  society  in  itself,  unconnected  with,  and 
mained  in  lay  hands,  was  termed  indemnity.  In  |  not  amenable  to,  any  other.  They  consequently 
the  language  of  modem  politics,  compensations   condemn  everything  like  a  national  establish- 


paid  by  a  state  to  other  states,  corporations, 
or  individuals,  for  losses*  sustained  through 
its  acts,  bear  the  same  name.  Acts  of  in- 
demnity are  also  sometimes  passed  to  relieve 
ministers  fi?ora  the  responsibility  of  measures 
exceeding  their  strict  constitutional  powers, 
taken  by  them  when  parliament  was  sitting,  to 
meet  some  unforeseen  public  emergency,  or  in 
ignorance,  it  may  be,  that  they  had  exceeded 
the  powers  vested  in  them  by  the  constitution. 
Laws  of  indemnity,  in  the  language  of  foreign 
jurisprudences,  include  laws  for  compensation. 
Thus  in  1825  a  law  of  indemnity  was  passed 
in  France  to  compensate  the  losses  sustained 
by  the  emigrants  or  their  families  and  those  of 
persons  who  had  been  condemned  to  death  for 
political  offences  in  the  course  of  the  Revolu- 
tion. The  sum  allotted  to  this  purpose  was 
an  annual  amount  of  30,000,000  francs  (about 
1,200,000^).  A  special  commission  was  ap- 
pointed to  carry  it  into  execution;  but  it 
appears  that  its  labours  were  broken  off  be- 
fore their  completion  by  the  political  changes 
of  1830. 

Zndentiire  (ftiom  Lat.  dens,  dentis,  tooth). 
In  Law,  a  writing  or  deed  comprising  some 
contract  between  two  or  more  parties.  The 
name  is  derived  from  the  ancient  practice, 
according  to  which  the  original  and  counter- 
part original  (to  be  retained  by  each  party 
respectively)  were  written  on  the  same  sfcm  of 
parchment^  and  then  the  two  parts  were  se- 
parated bv  a  notched  or  indented  cut,  so  that 
when  appUed  to  each  other  they  would  appear 
to  matcn.    [Dbbd.] 

Zndependenoev  Detilaratloii  •£  In 
the  History  of  the  United  States  of  America, 
the  Declaration  of  Bights  was  adopted  by  the 
first  general  congress  of  the  then  revolted 
colonies  which  met  at  Philadelphia  in  Septem- 
ber 1775.  In  this  declaration  that  assembly 
claimed  the  right  of  internal  legislation  and 
taxation  for  the  provincial  legislatures,  and 
declared  various  acts  of  the  mother  countiy 
to  be  infringements  and  violations  of  the 
rights  of  the  colonists.  The  second  congress, 
which  met  in  May  1776,  adopted  on  July  4 
of  that  year  a  declaration  of  independence; 
by  which,  after  again  recapitulatiuff  the  griev- 
ances complained  of  in  the  former  declaration, 


ment  of  religion,  whether  episcopal  or  pros- 
byterian.  They  have  always  maintained, 
speaking  generally,  Calvinistic  doctrines:  their 
onlv  peculiarity  consisting  in  their  maintenance 
of  independent  ecclesiastical  government 

On  the  reformation  of  religion  in  England, 
the  great  body  of  Protestants  adopted  the 
episcopal  form  of  church  polity,  which  was 
established  as  the  national  religion.  But  there 
were  not  a  few  who  conscientiously  thought 
that  this  polity  too  nearly  resembled  that  which 
had  been  supplanted.  These  nonconformists 
or  dissentients  from  the  established  &ith,  are 
known  in  history  under  the  derisive  name  of 
PuritanSf  as  the  followers  of  NoTatian  had  been 
denominated  in  the  third  century.  FCathari.] 
But  while  they  forsook  the  national  church,  and 
condemned  many  of  her  tenets,  they  did  not 
agree  among  themselves.  They  were,  in  truth, 
unanimous  in  nothing  but  in  resisting  the  con- 
stitution of  the  predominant  hierarchy.  Some 
of  them  were  in  favour  of  a  presbytery,  such  as 
Calvin  had  established  in  Geneva,  and  as  Knox 
had  introduced  into  Scotland.  Others  were 
against  every  form  of  state  religion,  but  re- 
^rded  each  congregation  of  Christians  as  being 
Jure  divino  a  complete  and  independent  church. 
Of  this  latter  opinion,  which  constitutes  the 
pure  principle  of  English  Independency,  the 
author  and  great  advocate  was  Bobert  Brown, 
who  was  originally  a  clergyman  of  the  episcopal 
church,  from  which  he  seceded,  and  avowed  his 
new  doctrines  about  the  year  1580.  (Neal's 
History  of  the  Puritans,  vol.  i.  ch.  vL  London 
1822.)  Brown  is  represented  by  Neal  as  a 
vehement  and  popular  dedaimer,  and  insinua- 
ting in  bis  manners.  He  not  only  advocated 
the  leading  principles  of  Independency  as  we 
have  stated  them  above,  but  taught  tiiat  the 
priesthood  was  neither  a  distinct  order,  nor 
conferred  an  indelible  character;  that  every 
person  regarded  by  the  majority  of  a  congre- 
gation as  qualified  to  teach  might  be  set  apart 
for  that  office  by  the  election  of  his  brethren, 
and  by  imposition  of  their  hands;  in  like 
manner,  by  their  authority,  he  might  be  reduced 
again  to  the  rank  of  a  private  Christian ;  and 
further,  that  any  member  who  thought  proper 
to  exhort  or  instruct  the  brethren  enjoyed  the 
inherent  right  of  doing  so,  or  of  prophesying 
it  declared  the  colonies  to  be  free  and  indepen-  before  the  whole  assembly.  Hence  after  the 
dent8tates,ab8olvedfrom  all  allegiance  to  Gruat  stated  pastor  had  finished  his  services,  the 
Britain.  The  first  draught  of  this  famous !  ordinary  membera  were  allowed  to  communicate 
declaration  was  prepared  by  a  committee  of  in  public  their  sentimcDts  on  anyreligioTiB  sab* 
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jeet  But  irliile  Brown  enforced  these  viewq, 
and  daimed  liberty  of  conscience  to  himself  he 
was  not  willing  to  allow  similar  privileges  to 
other  sects,  particularly  the  church  of  En^and. 

Brovn  and  his  followers  suffered  severely 
for  their  principles.  He  was  committed,  as 
he  afterwards  boasted,  to  thirty-two  prisons 
in  soecesBion,  in  some  of  which  he  could 
not  see  his  hand  at  noonday.  Nor  were  his 
adherents  more  mercifully  treated:  many  of 
them  vere  fined  and  imprisoned,  and  some 
pat  to  death.  (Neal  i  313.)  Under  these  dr- 
cnmstance^  a  body  of  the  party,  with  Brown 
at  their  head,  fled  to  Hollano,  and  founded 
churches  at  Hiddleburg,  Amsterdam,  and  Ley- 
den.  But  these  establishments  were  neither 
■did  nor  lasting.  When  the  Brownists  were 
delirered  from  the  hands  of  the  bishops  their 
oppreasors,  they  quarrelled  among  themselves ; 
and  their  leader,  weaiy  of  his  office,  came  back 
to  Enghmd  in  1589,  and  returned  into  the 
church  vfaich  he  had  so  long  and  so  severely 
calumniated. 

ThA  Brownists  that  still  remained  in  Holland, 
Ifdraing  moderation  from  experience,  were  not 
Tinprepared  to  modify  or  reform  the  severe 
discipline  of  their  founder.  This  judicious 
change  was  brought  about  by  John  Hobinson 
of  Norfolk,  member  of  the  oon^esation  at 
Leyden.  (Mosheim  v.  369-60.)  HiSierto  the 
B^t  had  been  called  Brownists:  they  now 
renoonoed  that  name,  and  liave  since  been 
known  under  the  title  of  Independents ;  and 
RoUnsoD,  who  wrote  an  apology  for  them 
{Apologia  jysta  et  necessaria  pro  Eamlibus  An- 
(^ii,  qtd  irtntmista  vulgo  appeUantur,  Lugd. 
Bfttar.  1619,  8vo.),  was  considered  as  their 
fonnder.  They  laid  aside  that  hostility  to 
ether  sects  which  Brown  had  inculcated,  and 
diflfered  with  them  only  on  the  subject  of  church 
^)?emment  They  were  also  much  more  atten- 
tire  than  the  Brownists  had  been  to  the 
establishment  of  a  regular  ministry  in  their 
commnnities ;  for,  while  the  latter  allowed  all 
ranks  and  orders  of  men  to  teach  in  public,  the 
Independents  had,  and  still  have,  a  certain 
number  of  ministers  chosen  respectively  by  the 
congregations  where  they  are  fixed.  Nor  is 
any  person  among  them  permitted  to  speak  in 
pnbhc  till  he  has  received  the  sanction  of  the 
congregation. 

Independency,  thus  put  on  a  more  rational 
footing  in  Holland,  was  introduced  into  England 
V  Mr.  Henry  Jacobs,  who,  in  1616,  established 
the  first  Independent  or  Congregational  church 
in  this  oountry.  For  some  time,  however,  the 
sect  made  but  slow  progress  in  England.  Its 
Members  concealed  their  principles  from  public 
Tiew,  to  avoid  the  penal  laws  in  existence 
sgainst  nonconformists.  But  during  the  latter 
part  of  the  reign  of  Charles  L  the  Independents 
aaromed  greater  courage,  and  pubUcly  avowed 
th^'ir  principles.  From  this  period  tieir  pro- 
gress was  rapid ;  a  circumstance  that  may  be 
impt^  in  no  slight  degree  to  the  support  of 
Oliver  CromweU,  who  espoused  their  cause  and 
enrolled  himself  among  the  Ust  of  their  mem- 
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bers.  They  probably  were,  during  Cromwell's 
time,  the  most  powerifiil  and  important  religious 
body  in  England ;  though  for  a  few  years  pre- 
vious to  the  death  of  Charlea  I.  the  Presby- 
terians may  be  said  to  have  had  the  ascendency. 
Indeed,  presbytery  had  been  established  by  Act 
of  Parliament  as  the  national  church ;  and  it 
was  chiefly  owing  to  the  growing  influence  of 
the  Independents  that  this  Act  was  rendered 
inoperative.  (Murray's  Life  of  Samuel  Ruiher" 
ford,  chap.  viii.  Edinburgh  1628.)  Notwith- 
standing the  Apology  written  by  Bobinson, 
the  Independents  as  a  body  had  not  agreed  on 
any  standard  of  faith  and  discipline;  but,  in 
the  year  1658,  their  leading  members  held  a 
meeting  in  London,  under  the  sanction  of  the 
Protector,  and  passed  '  The  Savoy  Confession, 
or  a  Declaration  of  the  Faith  and  Order  owned 
and  practised  by  the  Congregational  Churches 
in  England,  agreed  upon  and  consented  unto  by 
the  Elders  and  Messengers  in  their  Meeting  at 
the  Savoy,  Oct  12,  1668.'  This  Confession, 
and  Eobinson's  Apology,  on  which  it  is  mainly 
founded,  contain  a  synopsis  of  their  various 
tenets ;  and  from  these  it  appears,  as  Mosheim 
remarks,  '  that  they  difiered  from  the  Presby- 
terians or  Calvinists  in  no  single  point  of  any 
consequence,  except  that  of  ecclesiastical  govern- 
ment (Adam's  Edigiaua  World  Di^played^ 
ii  312-13.) 

Thus  matters  stood  at  the  date  which  we 
have  just  specified.  What  might  have  been  the 
issue  of  the  struggle  between  the  Independents 
and  Presbvterians  if  Cromwell  had  lived,  or  if 
his  son  had  retained  power,  cannot  be  said.  But 
the  restoration  of  Chaiies  U.,  and  with  him  of 
the  episcopal  church,  put  an  end  to  the  influence 
of  both  sects.  The  Act  of  Uniformity,  passed 
in  1662,  was  designed  to  crush  nonconformists, 
particulaurly  the  Independents  and  Presby- 
terians. The  Act  required  from  clergymen 
a  direct  recognition  of  the  principle  of  episco- 
pacy. The  effect  of  this  was  the  retirement  of 
about  2,000  clergymen  frrom  their  respective 
churches — Independents,  Presbyterians,  and 
Baptists;  whom  Dissenters  stiU  characterise 
in  history  as  'the  illustrious  two  thousand,' 
'  the  ejected  members,'  or  *  the  Bartholomew 
worthies.'  The  Independents,  however,  though 
proscribed,  still  subsisted;  but  in  a  state  of 
persecution,  dejection,  and  weakness.  The 
Kevolution  of  1688,  and  the  Act  of  Tolera- 
tion, which  was  passed  in  the  subsequent  year, 
brought  them  peace  and  the  free  exercise  of 
their  religion.  They  were  now  a  small  body  as 
compared  with  the  Presbyterians ;  but  the  two 
sects,  havine  much  in  common,  and  differing 
only  as  to  church,  government,  entered  into  an 
association  with  each  other,  under  certain  heads 
of  agreement,  which  tended  to  the  maintenance 
of  their  respective  institutions.  (Whiston's 
Memoirs  of  his  Life  and  Writings,  voL  iL ; 
Mosheim  v.  361-63.) 

Since  the  period  of  the  Bevolution,  the  In- 
dependents have  greatly  increased  both  in 
numbers  and  importance.  The  extraordinary 
revival  of  religious  zeal  which  took  place  about 
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the  middle  of  last  century,  tmder  the  inflnence 
of  the  two  Wesleys  and  Whitfield,  was  of 
essential  service  to  the  sect  Many  other  per- 
sons, awakened  to  a  deeper  sense  of  religion, 
refusing  to  unite  with  any  of  the  three  bodies 
of  Methodists,  the  Wesleyan,  the  Whitfieldian, 
or  the  countess  of  Huntingdon's,  joined  the 
Independents,  and  formed  numerous  churches 
in  connection  with  that  sect.  The  Independents 
have  long  ago  withdrawn  from  their  association 
with  the  Presbyterians,  or  indeed  with  any  body 
of  Dissenters,  and  act  by  themselves. 

Of  the  extent  and  influence  of  the  Indepen- 
dents in  England,  a  pretty  correct  idea  may  be 
formed  from  the  number  of  their  colleges  or 
academies,  and  of  their  chapels.  The  former 
are  exclusively  confined  to  the  education  of 
ministers  belonging  to  their  own  denomination. 
Some  of  these  institutions  are  wealthy  endow- 
ments: others  of  them  are  supported  by  annual 
subscriptions.  Their  number  is  ten ;  the  oldest, 
at  Homerton,  Middlesex,  having  been  founded 
in  1730.  The  number  of  Independent  chapels 
in  England  and  Wales,  according  to  the  census 
of  1861,  was  8,244.  In  Scotiand  the  Inde- 
pendents have  upwards  of  100  chapels,  and 
in  Ireland  about  80;  but  it  is  reckoned  that 
they  have  no  fewer  than  1,000  congregations  in 
the  United  States;  and  the  best  authorities 
concur  in  stating  that  their  numbers  are  on  the 
increase. 

mdetermliiate  (Lat  indetermmatus,  tm- 
d^ned).  In  Botany,  when  a  stem  is  never  ter- 
minated by  a  flower,  nor  has  its  growth  stopped 
by  any  other  organic  cause:  example,  Veronica 
UTVefisis,  ^      

Indbtbbxinatr.  In  Mathematics,  this  term 
is  employed  in  various  ways,  and  sometimes 
loosely.  An  indeterminate  problem,  for  instance, 
denotes  one  which  has  an  infinite  number  of 
solutions,  not  arbitrary  but  correlated ;  the  in- 
determination  arising,  in  fact^  not  from  Atotalt 
but  from  a  certain  degree  of  insufficiency  in  the 
data ;  if  the  data  were  such  as  to  render  the 
problem  capable  of  receiving  Vk  finite  number  of 
solutions,  that  problem  would  no  longer  be  con- 
sidered .as  indeterminate.  [Dbtbrminatb  Pro- 
BLBM.]  Indeterminate  coefficients,  again,  simply 
denote  unknoum  coefficients.  Undeterminea 
would  here  be  a  less  objectionable  term. 

Indeterminate  AnaljrsU*  In  its  widest 
sense  might  be  defined  as  that  branch  of  Ma- 
thematics which  has  for  its  object  the  investiga- 
tion of  problems  which  admit  of  an  infinite 
number  of  solutions.  Ordinarily,  however,  the 
term  is  restricted  to  that  branch  of  Algebra 
whose  object  is  the  determination  of  all  possible 
Bolutions,  in  positive  (or  negative)  integers,  of 
a  system  of  equations  involving  more  unknown 
^  terms  than  there  are  equations.  The  general 
"  form  of  an  indeterminate  equation  of  the  first 
degree  is  ax  +  6y  "O,  where  a,  b,  and  c  are  posi- 
tive or  negative  integers.  If  a  and  b  have  a 
common  measure  which  will  not  divide  c,  the  equa- 
tion can,  obviously,  have  no  integral  solut  ions.  If 
a  and  b  are  prime  to  one  another,  howerer,  then 
an  integral  solution  may  be  found  by  convcrt- 
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I  ing  7  into  a  continued  fraction,  and  finding  the 

0 

convergent?  immediately  preceding  -.     We 

shall  then  have  ag— 6«=J[1  [CoNTrai-n) 
FBiLcnoNl  or  a  (  +  jcf)+^(+|)c)=c;  so  that 
j:=jcanQy«— ^c^orelse  x«  —  ^candy=p<', 
will  be  an  integral  solution  of  the  given  equa- 
tion. One  such  solution  (a»  $)  being  found,  an 
infinite  number  can  be  at  once  determiDtHl. 
They  are  all  included,  however,  in  the  formula 
x^a+bt,y—fi^at,  where  tia  any  int<»gerwhat- 
ever.  The  solution  of  a  system  of  indetermi- 
nate equations  of  the  first  degree  is  reduced  to 
that  of  the  case  iust  describei  In  systems  of 
equations  of  higner  degrees,  the  difficulties  are 
immensely  increased.  The  theory  of  indeter- 
minate equations  is  closely  connected  with  that 
of  congruences,  and  thus  forms  a  branch  of  the 
general  theory  of  numbers ;  the  works  on  the 
latter  subject,  Uierefore,  may  be  consulted  fur 
further  details. 

The  oldest  treatise  on  the  subiect  of  the  in- 
determinate analysis  is  the  Aritnmetie  of  Dio- 
phantus  of  Alexandria,  the  best  edition  of  which 
IS  that  of  Toulouse,  1670 ;  with  a  Qmmeniaiy 
by  Bachet,  and  notes  by  the  celebrated  Fermat 
On  the  revival  of  the  mathematical  sciences,  the 
subject  was  extensively  cultivated  by  Fermat, 
Descartes,  Wallis,  Lord  Brounker,  and  others. 
One  of  the  mosfluminous  elementary  treatisw 
on  the  subject  is  contained  in  the  seccnd  volume 
of  EnMB  Algebra, 

Indeterminate  Coefiolents.  A  method 
of  analysis  invented  by  Descartes,  and  of  very 
c«xtensive  application  in  the  higher  mathematics. 
The  principle  of  the  method  of  indeterminate 
coefficients  consists  in  this,  that  if  we  have  an 
equation  of  this  form, 

A-hBx+Ca*  +  Da:»+&c«0, 

in  which  the  coefficients  A,  B,  C  are  constant 
quantities,  and  x  a  variable  which  may  be  sup- 
posed as  small  as  ever  we  please,  each  of  those 
coefficients,  taken  separately,  is  necessarily  equal 
to  zero;  that  is  to  say,  we  must  always  have 
A»0,  B»0,  0=0,  &C.,  whatever  may  be  the 
number  of  terms  of  the  given  equation. 

In  feet,  since  x  may  be  supposed  as  small  as 
we  please,  it  is  always  possible  to  render  the 
sum  of  all  the  terms  of  the  given  equation  which 
have  X  for  a  factor  as  small  as  we  please ;  that 
is,  the  sum  of  all  the  terms  following  the  first 
may  be  rendered  as  small  as  we  please.  Hence 
the  firet  term  differe  from  zero  only  by  a  quan- 
tity which  may  be  less  than  any  assignable 
quantity ;  but  the  first  term  A  being  constant, 
its  difference  from  zero  cannot  be  any  finite 
quantity  assumed  at  pleasure,  for  this  would 
soppose  it  to  be  variable.  It  follows,  therefore, 
that  A  can  be  nothing  else  than  zero ;  that  is, 
we  must  have  A^O,  whence  there  remains 

Bx  +  Ca*+D4F»  +  &c.=:0. 

Divide  this  last  equation  by  x,  and  there  result: 

B  +  Cx  +  Dx*  +  &c=»0; 
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sod,  for  the  same  reasoss.as  before,  it  is  mani- 
fest that  we  must  have  B^O.  Proceeding  in 
the  E&me  manner,  we  find  saccessively  C»0, 

D=rO,&C 

The  principle  here  explained  is  extremely 
lertild  in  its  applications ;  its  rigorous  demon- 
stration, hovever,  inTolves  certain  difficulties, 
ix  the  statement  of  which  we  may  refer  the 
reader  to  De  Morgan's  Algebra. 

L  (Lat).    A  term  often  applied  to  the 


hrnsz.  In  Bibliography,  an  alphabetical 
table,  containing  the  principal  subjects  of  a 
voik,  or  of  words  employed  in  it^  with  refe- 
raioes  to  the  part  of  die  work  in  which  they 
an  to  be  found.  Many  independent  works, 
containing  catalpgaes  of  yazious  kinds,  have 
been  also  entitled  index, 

Innsx.  In  Mathematics,  this  term  may 
graenlly  be  considered  as  (synonymous  with 
exponeuL  In  some  branches,  however,  as  in 
th«  theory  of  numbers,  a  conventional  distinc- 
tion IB  made  between  the  two  terms  which  it 
maj  be  well  to  notice. 

The  index  of  a  numher  to  a  given  haae^  and 
for  a  given  prime  trwdultu,  of  which  that  base 
is  a  primitive  root^  is  the  index  of  the  power 
of  the  base  which,  is  congruous  to  the  number. 
Thus  if  r  denote  a  primitive  root  of  the  prime 
f ,  in  other  words  a  primitive  root  of  the  con- 
gueaoe  a*-*  =  1  (mcd.  p).  Then  by  Fbbmat's 
TuoBuc  any  number  n,  prime  to  p,  is  oon- 
groous  to  some  power  of  r,  say  f*=«  (mod.p). 
This  being  the  case,  a  is  said  to  be  the  index  of 
n  to  tie  ban  r  for  the  modulus  p.  It  is  clear 
that  in  place  of  a  we  may  regard,  as  the  index 
of  a,  any  number  congruous  to  a  for  the  mo- 
dnlas  p  ~  1 ;  80  that  ^mbolicaliy  expressed  we 
have 

aBlnd.rn,  (mod.^— 1). 

On  the  other  hand,  the  exponent  to  tohich  the 
numhern appertains  is  the  number  of  incon- 
gnums  powers  of  n  for  the  modulus  p ;  this 
exponent  has  but  one  value,  whereas  the  index 
of  R,  being  obviously  dependent  upon  the 
choice  of  the  primitive  root  r,  may  have  many 
Talaes. 

In  1839  the  academy  of  Berlin,  at  the  sug- 
ge^n  of  Jaoobi,  who  undertook  the  editorship, 
pubUshed  the  Canon  ArithmeticuSf  which  con- 
»!ft8  of  a  series  of  tables  containing  the  num- 
b«n  eoirespondingto  given  indices,  and  indices 
ocHTesponding  to  given  numbers. 

IsDKz.  In  Printing,  the  hand  O*  used  for 
pointing  out  a  remarkable  passage,  or  one  re- 
uniting particular  attention. 

Index  Oorreotlcftia.  The  index  error  or 
eomction  of  astronomical  instruments,  such  as 
tbe  sextant,  is  the  difference,  measured  on  the 
limb,  between  the  zero  point  and  the  spot  where 
t^«  zero  point  would  be  when  the  movable 
and  fixed  reflectors  are  paralleL 

iBdeZ  8xp«neilt«      [MA,THBirA.TEC8.] 

XbOml  Bzpiurgaitorliia    (Low  Lat.).     A 
catalogue  of  works,  which  the  church  of  liome 
iiobibits  the  faithful  from  reading,   or  con- 
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demns  as  heretical  It  is  annually  published 
at  Kome  under  the  superintendence  of  a  special 
congregation  of  cardmals,  called  the  '  Congre- 
gation of  the  Index.' 

iBdex  of  Refiraotion.  In  Optics,  the 
constant  r<itio  which  exists  fur  the  same 
media  between  the  sines  of  the  angles  of 
incidence  and  refraction.  Thus,  with  respeut 
to  a  ray  of  light  falling  obliquely  on  the  sur- 
face of  water,  the  sine  of  the  angle  of  incidence 
is  found  by  experiment  to  be  to  the  sine  of  ihe 
angle  of  re&action  in  the  constant  ratio  of 
1*336  to  I.  Hence  1-336  is  the  index  of  re- 
fraction in  water.     [Refuaction.] 

iBdta  Faper.     [Papeb. J 

fiKllan  Arolilpelago.  This  name  is  given 
to  the  vast  and  important  group  of  islands  ex- 
tending between  China  and  Australia.  A  long 
string  of  elongated  islands,  commencing  ^ith 
Sumatra  and  extending  in  a  crescent  shape  to 
New  Guinea^  forms  the  boundary  to  the  south- 
west. Within  this  outer  line,  Borneo,  the 
Celebes,  and  the  Philippine  Islands,  with  For- 
mosa, enclose  the  China  Sea.  Many  of  these 
ishinds  are  the  richest  and  among  the  largest 
of  aU  the  islands  of  the  eartK  They  are, 
however,  little  known,  and  a  large  number  are 
not  adapted  for  civilised  man.  A  chain  of 
volcanoes  extends  along  the  whole  line,  the 
active  cones  being  closer  together  and  more 
frequently  in  eruption  than  in  any  other 
group. 

Of  these  islands,  New  Guinea  is  especially  gi- 
gantic, and  has  rarely  been  entered  by  traveUers. 
It  measures  1,200  miles  in  length  by  nearly  500 
in  breadth,  and  its  mountains  attain  a  height  of 
16,000  feet.  Borneo  is  somewhat  smaller,  but 
is  rich  in  mineral  and  vegetable  wealth  beyond 
all  known  islands.  The  climate  is  healthy  in 
many  parts,  although  the  island  is  crossed  by 
the  equator.  Sumatra  and  Java  are  hardly 
less  remarkable.  The  other  groups  are  im- 
portant, and  are  not  fiir  from  the  direct  line  of 
navigation  from  India  to  the  China  ports  and 
the  Japanese  islands. 

Inrtlan  AreUteoture.  [Abohitbctubb, 
Indian.] 

Tniltan  Com.  The  popular  name  of  the 
Maize,  2^  Mays^  a  stout-growing  grass,  much 
cultivated  as  a  com  crop  in  America  and 
Southern  Europe. 

likllan  Fire.  A  pyrotechnic  composition 
consisting  of  seven  parts  of  sulphur,  two  of 
realgar,  and  twenty-four  of  nitre.  It  bums 
with  a  brilliant  white  li^ht 

Indian  ZnlB.  A  species  of  ink  used  in  water- 
colour  painting,  and  lor  the  lines  and  shadows 
of  drawings.  It  is  principally  manufactured  in 
China,  and  there  used  for  writing.  From  the 
experiments  of  Dr.  Lewis  it  appears  to  be  a 
compound  of  fine  lampblack  and  animal  glue. 

Tndlan  Ooaan.  This  portion  of  the  great 
ocean  is  in  some  respects  an  appendage  to  the 
Pacific,  but  is  well  separated  from  it  by  the 
great  and  important  chain  of  islands  of  the 
Indian  Abchuslaoo  and  the  west  coast  of 
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Anstralia.  It  is  a  vast  triangular  basin,  shut 
in  to  the  north  by  the  land  of  Southern  Asia, 
Eastern  Africa,  and  the  chain  of  islands  just 
mentioned,  and  only  opening  fireely  to  the  east 
and  west  between  Van  Diemen's  Land  on  the  one 
side  and  the  Cape  of  Good  Hope  on  the  other, 
and  the  lands  and  icy  promontories  projecting 
beyond  the  Antarctic  circle.  Within  this  space 
is  an  area  of  23,000,000  square  miles. 

The  Indian  Ocean  includes  several  inland 
seas,  as  the  Bed  Sea,  the  Persian  Gulf,  the 
Arabian  Sea,  and  the  Bay  of  Bengal  It  also 
contains  the  vast  but  little  known  island  of 
Madagascar.  The  peninsula  of  India  projects 
far  into  it  from  the  north  in  a  regular  triangle, 
terminated  by  Ceylon,  and  continued  several 
degree  south  of  the  equator  by  a  chain  of 
islands  chiefly  coralline.  The  oceanic  warmth 
equator  within  it  is  almost  eveiywhere  ten 
degrees  north  of  the  terrestrial  equator. 

The  winds  of  the  Indian  Ocean  are  periodical, 
and  many  parts  of  it  are  subject  to  storms 
of  very  extraordinary  violence.  The  periodic 
winds  are  called  Monsoons.  The  great  storms 
are  limited  to  a  belt  of  ocean  whose  northern 
limit  is  from  five  to  eight  degrees,  and  their 
southern  limit  between  thirty  and  forty  de- 
grees south  of  the  equator.  The  most  severe 
storms  occur  on  the  African  side  of  the  ocean. 

There  are  several  broken  currents  in  the 
Indian  Ocean,  but  none  of  great  importance 
except  the  Mozakbiqve  Cubbent,  passing  be- 
tween Madagascar  and  the  mainland  of  Africa. 
A  special  account  is  given  of  this  current,  to 
which  the  reader  is  referred. 

The  coast  line  of  the  Indian  Ocean  is  very 
considerable  compared  with  its  area ;  but,  ex- 
cept in  the  larger  seas  already  referred  to,  the 
coast  is  not  vexy  deeply  indented.  A  yery 
large  and  important  di«inage  is  received  into 
it — ^the  Ganges  and  Irawaddi,  the  Indus  and 
Euphrates,  and  the  great  African  river  Zambesi, 
all  pouring  their  waters  into  it  The  latter 
river,  however,  though  of  the  first  dass,  does 
not  appear  to  convey  much  fresh  water.  The 
Australian  rivers  are  also  inconsiderable  af- 
fluents. 

In<1tan  Sed.  A  kind  of  red  ochre  with  a 
tinge  of  purple,  imported  from  the  Persian 
Gulf  in  small  lumps,  and  as  a  coarse  hard 
gritty  powder.  It  is  principally  composed  of 
silicate  of  iron ;  but  the  same  name  is  applied 
to  another  mineral,  also  of  a  red  colour,  which 
consists  chiefly  of  peroxide  of  iron.  The  well- 
known  pigment  Indian  Bed  is  made  from  these 
substances. 

Indian  Rubber.  The  inspissated  milky 
juice  of  Siphonia  elasticcL,  Ficus  elastica,  and 
other  plants.  A  curious  and  important  -mo- 
dification of  this  article  was  discovered  by 
Mr.  Thomas  Hancock;  it  is  generally  known 
under  the  name  of  vulcanised  Indian  mbber. 
It  is  caoutchouc  combined  with  a  very  small 
proportion  of  sulphur.  The  several  modes 
of  effecting  this  are  fully  described  in  the 
specification  of  his  patent.  Vulcanised  Indian 
rubber  does  not,  like  the  ordinary  article, 
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.  become  hard  and  rigid  by  cold,  and  it  bean 
I  a  Tery  high  temperature  without  change  of 
properties.    It  is  much  more  perfectly  elsis- 
tic  than    the  common  rubber,  so  that  vhen 
J  stretched  it  does  not  acquire  a  set,  but  re- 
I  turns  when  released  to  its  former  dimensioos. 
This  discovery  has  rendered  caoutchouc  appli- 
cable to  an  infinity  of  purposes,  for  which,  in 
I  its  ordinary  state,  it  is  either  unfit  or  objec- 
tionable.   Among  the  most  remarkable  proper- 
ties of  vulcanised  caoutchouc,  is  the  resistance 
'  which  it  afiTords  to  naphtha,  oil  of  turpentine, 
\  ether,  oils,  and  a  variety  of  other  substances 
which  are  comparatively  without  action  upon  it, 
whereas  they  either  soften  or  dissolve  common 
rubber.    [Caoutchouc] 

InfllWI  TeUOW.      [ExTXAlfTHIETB.] 

Indlanlte.  A  mmeral  which  occurs  in 
granular  masses,  associated  with  Garnet^  Fel- 
spar, and  Hornblende.  It  is  hard  enough  to 
scratch  glass,  and  of  a  white  or  grey  colour. 

Xndloatlwe  Mood  (Lat  indicativus,  from 
indico,  /  point  out).  That  form  of  a  verb 
which  expresses  a  simple  or  unconditional 
judgment.    [Gramuab.] 

Xndloator  (Lat).  In  Anatomy,  a  muscle 
of  the  lower  part  of  the  forearm  wfaach  extends 
the  forefinger. 

Indicatob.  In  Mechanics,  the  instrument 
employed  for  ascertaining  the  real  power  exer- 
cised by  a  steam  engine,  as  well  aa  the  effi- 
ciency of  the  internal  parts  that  are  connected 
with  the  arrival  and  distribution  of  the  steanL 
It  acts  by  indicating  the  actual  pressure  in  the 
cylinder  during  each  stroke,  as  well  as  the  time 
and  manner  in  which  the  steam  is  admitted  to 
and  shut  out  by  the  valves  which  are  placed 
upon  the  inlet  pipe  from  the  boiler. 

Indicatob.  Jk  Zoology,  a  genus  of  binls 
belonging  to  the  cuckoo  tribe  (Cuculidit),  cha- 
racterised by  a  straight  finch-like  bill,  with 
compressed  sides  and  a  triangular  base,  the 
culmen  and  gonys  being  equally  inclined  to- 
wards the  tip,  and  the  gonys  angulated ;  wings 
lengthened,  pointed;  tail  moderate,  rounded; 
feet  short;  middle  toe  much  longer  than  the 
tarsus. 

The  species  of  Indicator  are  remarkable  for 
their  habit  of  indicating  the  nests  of  bees,  and 
of  guiding  men  to  them  by  their  motions  and 
cries;  whence  both  their  scientific  name  and 
their  common  appellation  of  honey-gvides, 

Xndlcatrlz*  A  name  given  by  Bupin  to  a 
certain  quadric  curve  which,  traced  upon  the 
tangent  plane  of  a  surface,  serves  to  determine 
all  the  accidents  of  curvature  at  the  point  of 
contact  Innumerable  surfaces  of  the  second 
order  can  be  drawn  to  touch  a  given  surface  at 
a  given  point;  so  that  the  sections  of  both 
surfaces,  by  a  plane  through  their  common 
normal,  shall  have  contacts  of  the  second 
order.  From  this  it  follows  that  the  curvatiiro 
'of  both  surfaces  is  identical  at  their  point  of 
contact  [CxmvATURB  of  Surfaces.]  Now  the 
section  of  this  quadric  by  any  plane  paraUol 
to  tlie  common  tangent  plane  of  the  two  sur- 
faces is  similar  and  similarly  situated  to  the 
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indieaifut ;  whence  it  follows,  from  the  well- 
koowQ  theory  of  the  curvatiire  of  qoadrics, 
that  the  squared  radii  yectores  of  the  indicfttrix 
are  prcqpoztioiud  to  the  radii  of  cnrvatnre  of  the 
panllel  normal  sectiona,  that  the  axes  of  the 
directrix  are  parallel  to  the  lines  of  curvature 
through  the  point  of  contact,  and  that  the  asym- 
ptotes of  the  indicatrix  are  parallel  to  the  in- 
fleiional  tangents,  and  its  conjugate  diameters 
to  conjugate  tangents.  Acoorduig  as  the  in- 
dicatrix is  an  ellipee,  a  hyperbola,  or  a  parabola, 
the  point  on  the  sorfiice  is  said  to  be  ellipiicalf 
hfperboUe,  or  paraboiic. 

It  can  be  shown  (Salmon's  Jn.  Geom.  of 
Three  Dimensums)  that  ereiy  tangent  plane 
cats  the  snr&oe  in  a  curve  having  a  double 
point  at  the  point  of  contact  Now  the  tan- 
gents at  this  double  point  will  be  imaginary, 
zeal,  or  coincident ;  that  is  to  say,  the  point  of 
contact  will  be  a  coijugate  point,  an  ordinary 
double  point,  or  a  cusj^  according  as  the  same 
n  elliptical,  hyperbohc,  or  parabolic  Every 
point  of  a  developable  sur&ee  is  parabolic,  and 
on  other  surfaces  the  locus  of  parabolic  points 
separates  the  elliptical  from  the  hyperbolic 
points.  This  locos  is  the  intersection  of  the 
SQiiace  with  its  Hessian,  and  is  in  general  a 
conre  of  the  4n(n~2y^  order,  if  n  be  the 
order  of  the  original  surface.  The  tangent 
plane  at  a  parabolic  point  is  of  the  kind  cidled 
tta^onaryf  because  it  coincides  with  one  of  the 
conseeutivo  tangent  planes,  all  of  which,  it 
may  be  remarked,  pass  through  the  line  with 
which,  at  a  parabolic  poin^  the  two  inflexional 
tangents  coincide.  Thus  paraboUc  points  on  a 
snrSace  are  analogous  to  points  of  inflexion  on 
a  plane  curve.  At  the  latter,  the  polar  qua- 
drie  degenerates  to  a  couple  of  right  lines ;  at 
the  former,  to  a  cone.  The  equation  of  the 
Hessian  is  precisely  the  expression  of  these 
conditions.  Besides  Dupin's  Developpenunts 
de  Giomeirie,  and  the  work  of  Dr.  Salmon, 
already  dted,  the  reader  must  consult  the  more 
recent  mathematical  journals  and  Phil,  Trans. 
for  farther  information  on  this  important  branch 
of  the  theory  of  surfaces. 

Xndleatrtjc,  BplaerloaL  In  Geometry, 
the  spherical  curve  traced,  on  a  unit-sphere, 
by  the  extremity  of  a  radius  drawn  parallel 
to  the  tangent  of  a  non-plane  curve.  The 
spherical  indicatrix  is  often  of  use  in  studying 
the  properties  of  non-plane  curves.  The  (uane 
of  the  great  circle  touching  the  indicatrix  is 
obrioudy  parallel  to  the  osculating  plane  of 
the  curve ;  its  geodesic  angle  of  contact  is 
eqoal  to  the  angle  of  torsion  of  the  latter;  its 
rectilinear  tangents  are  parallel  to  the  principal 
normals;  its  spherical  evolute  is  the  indicatrix 
of  the  cuspidal  edge  of  the  rectifying  develop- 
able, &c  && 

Xadieawlt  (Lat.  he  has  shovm).  In  Law,  a 
species  of  the  writ  of  prohibition.  It  lies  for 
a  patron  of  a  church,  whose  incumbent  is  sued 
in  the  spiritual  court  by  another  clergyman  for 
tithes  amounting  to  a  fourth  part  of  the  profits 
of  the  advowson ;  and  depends  on  stats.  West. 
2.  &  5, 13  Edw.  I.  Btat  4. 
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mdloolite.    [Lndiooutb.] 

IndlotlOB  (Lat  indictio,  a  declaring).  In 
Chronology,  a  cycle  or  period  of  fifteen  years, 
the  origin  of  which  is  involved  in  obscurity. 
Unlike  other  cycles,  the  indiction  has  no  re- 
ference to  any  astronomical  phenomena;  but 
is  supposed  to  relate  to  certain .  judiciid  acts, 
probably  the  publication  of  tarifiGs  of  the  taxes, 
which  took  place  at  stated  intervals  under  the 
Oreek  emperors.  The  Cesarean  indiction  fell 
on  the  8th  of  the  calends  of  October  (24th  of 
September);  the  indiction  of  Constantinople 
(beginning  ▲.d.  812)  on  the  Ist  of  Septem- 
ber; the  pontifical  indiction  on  the  calends  of 
January.  It  is  a  date  commonly  employed  in  very 
ancient  charters.  The  commencement  of  this 
computation  is  generally  referred  to  the  1st  of 
Januarv  of  the  year  313  of  the  common  era ; 
hence,  oy  counting  backwards,  it  will  be  found 
that  the  first  year  of  our  era  corresponded  to 
the  fourth  of  one  of  the  cycles  of  indiction. 
The  year  of  indiction  corresponding  to  any 
other  year  of  our  era  is  found  therefore  by  this 
rule :  Add  3  to  the  date,  divide  the  sum  by  15, 
and  the  remainder  is  the  year  of  the  indiction. 
The  remainder  0  indicates  the  15th  of  the 
cycle.  Thus  the  year  1800  was  the  third  of 
the  indiction.  (See  as  to  the  historical  com- 
mencement of  the  era  of  indictions,  Oibbon's 
Decline  and  Fall,  ii.  223,  last  ed. ;  Mim,  de 
VAcad.  dee  Inscr,  voL  xlL) 

iBdlotmeaty  Proo«M  by  (Lat  indico, 
/  proclaim  against).  In  Law,  all  persons, 
without  exception,  are  liable  to  be  arrested  on 
a  warrant  of  a  juistice  of  peace,  if  charged  on 
suspicion  with  a  crime ;  and  some  officers,  as 
the  sheriff  or  constable,  have  the  power  of  ap- 
prehending without  a  warrant  on  some  occa- 
sions. When  the  party  is  arrested  and  brought 
before  a  justice  of  peace,  he  is  examined,  and 
the  information  of  those  who  came  with  him  is 
taken ;  and  the  depositions  of  the  witnesses, 
if  taken  down  in  the  presence  of  the  prisoner, 
are  evidence. against  him  on  the  triaL  If  the 
offence  be  bailable,  the  justice  must  then  take 
sufficient  bail  on  the  part  of  the  prisoner. 
If  otherwise,  he  commits  him  to  prison ;  and 
the  witnesses  are  bound  over  to  attend  and 
give  evidence,  the  king  being  in  all  cases  the 
nominal  urosecutor.  The  grand  jury  being 
summoned  by  the  sheriff  (at  every  session  of 
the  peace,  commission  of  oyer  and  terminer 
and  gaol  delivery),  consisting  of  not  fewer 
than  twelve  nor  more  than  twenty-three  of 
the  principal  men  of  the  county,  receives  the 
indictment  or  presentment  (as  it  is  also  termed) 
preferred  against  the  prisoner,  and  eiih^t  finds 
or  ignores  it ;  returning  it  into  court,  in  the 
first  case,  indorsed  a  true  bUl;  in  the  latter 
notfound» 

An  indictment  may  be  found  in  the  absence 
of  the  prisoner ;  but  cannot  be  tried  unless 
he  personally  appears.  The  summons,  when 
he  is  absent,  in  (»der  to  bring  him  into  court, 
is  by  capias.  When  the  prisoner  appears  on 
this  process,  or  voluntarily,  or  is  brought  up 
in  custody,  he  is  arraigned;    that  is,  callea 
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before  the  bar  to  answer  the  indictment.  If 
the  prisoner  refuse  to  answer  (in  which  event 
he  was  snbjectod,  in  former  days,  to  the  fin- 
mons  peine  forte  et  dure,  by  which  it  was 
intended  to  tortnr©  him  into  pleading,  in  order 
that  the  forfeiture  of  his  goods  might  attach), 
a  plea  of  not  guilty  is  now  recorded,  and  the 
trial  oroceeds ;  if  he  plead  guilty,  judgment  is 
awarded.  Otherwise  he  may  plead — 1.  To 
the  jurisdiction;  ie.  that  the  court  before 
which  he  is  arraigned  is  not  competent  to  txy 
the  offence.  2.  Formerly  in  abatement  for  mis- 
nomer ;  but  the  advantage  of  this  plea  is  now 
taken  aw^  by  7  Geo.  IV.  3.  He  may  demur 
to  the  sufficiency  in  law  of  parts  of  the  indict- 
ment. 4.  He  may  plead  one  of  the  four 
special  pleas  in  bar  (former  acquittal,  former 
conviction,  former  attainder,  and  pardon). 
6.  He  may  plead  not  guilty  of  the  crime 
alleged.  If  the  prisoner  plead  not  guilty,  the 
fact  of  his  guilt  is  forthwith  tried  on  examina- 
tion of  witnesses  by  the  petty  jury.  The 
nobilitv,  it  must  be  observed,  are  tried  by  their 
peers  for  treason  or  felony,  and  misprision  of 
these  crimes ;  but  in  other  cases  by  a  jury. 
The  jurors  are  taken  by  the  panel  or  list 
returned  by  the  sheriff;  and  oriminal  offences 
are  tried  by  the  same  common  jurymen  who 
tiy  the  issue  of  &cts  in  civil  cases  in  which  a 
apecialjury  has  not  been  demanded.  [Jttbt.I 
The  rules  of  evidence  observed  on  the  trial 
are  mostly  the  same  with  those  which  prevail 
in  civil  actions.  [Evidenck,]  One  testimony, 
however,  peculiar  to  this  branch  of  law,  is 
that  of  an  accomplice ;  but  it  is  considered 
essential  that  his  testimony  should  be  con- 
firmed by  other  evidence.  The  verdict  of  the 
jury  must  in  all  cases  be  unanimous.  After 
trial  and  conviction  follows  judgment^  unless 
arrested  by  motion  for  that  purpose,  which  it 
still  may  be  on  some  exceptions  to  the  indict- 
ment in  pomt  of  law.  Bbitsfit  of  Clbbgt 
[which  see]  was  usually  prayed  after  convic- 
tion ;  and  was  held,  in  cases  where  not  abo- 
lished by  statute,  to  discharge  the  claimant 
from  the  capital  part  of  the  pimishment  But 
this  ancient  privilege,  whidi  had  long  been 
founded  on  a  mere  fiction  of  law,  was  abolished 
by  7  &  8  Oeo.  IV.  c.  28.  Forfeiture  of  real 
property,  absolutely,  is  a  consequence  of  judg- 
ment in  cases  of  high  treason.  The  forfeiture 
of  goods  and  chattels  relates  to,  that  is  takes 
effect  upon,  conviction ;  but  fraudulent  convey- 
ances without  consideration,  in  order  to  escape 
the  forfeiture  by  the  transfer  of  the  property 
after  or  in  contemplation  of  indictment,  are 
void  as  against  the  king.  The  sentence  of 
punishment  pronounced  or  recorded  on  judg- 
ment is  in  some  cases  fixed  and  stated,  so 
that  the  judges  cannot  modify  the  statutory 
penalty ;  in  others  (as  in  all  offences  at  com- 
mon Uw  unregulated  by  statute)  it  is  wholly 
or  partly  discretionary. 

A  X!nrainal  judgment  may  be  reversed  by 

writ  of  error  for  notorious  mistakes  and  irre- 

guLiritics.    A  reprieve  suspends  the  execution 

of  a  judgment:  a  pardon  avoids  the  judgment 
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altogether ;  and  a  pardon  may  be  conditional 
on  Sie  prisonei^s  submitting  to  a  substituted 
punishment,  which  is  the  ordinary  mode  of 
mitigating  the  severity  of  the  law  in  capital 
felonies.    [Law,  Cbimikal.] 

IndliTcstloii.    [Dtsfepsia.] 

ladiffetes  (Lat.).  The  Latin  title  for  the 
indigenous  heroes  of  the  land,  idio  after  death 
were  ranked  among  the  gods;  as  Latanus* 
^neas,  Bomulus,  and  others. 

lUdliro.  A  blue  substance  much  used  as  a 
dye-stuff.  It  has  been  the  subject  of  much 
chemical  research,  and  its  direct  and  indirect 
derivatives  are  very  numerous.  The  best  indigo 
is  obtained  from  an  Asiatic  and  American  plant, 
Indigofera  tinctoria.  The  plant  is  bruised  and 
fermented  in  vats  of  water,  during  which  it 
deposits  indigo  in  the  form  of  a  blue  powder, 
which  is  collected  and  dried,  so  as  to  form  the 
cubic  cakes  in  which  it  usually  occurs  in  com- 
merce. Indigo  is  insoluble  in  water;  when 
heated  it  yields  a  puiple  vapour,  which  con- 
denses in  the  form  of  deep  blue  or  purple  aci- 
cular  crystals  termed  tn<%0^m-Ci«H5O,N, 
which  may  be  regarded  as  pure  indigthblue^ 
When  indigo  is  exposed  to  the  action  of  certain 
deoxidising  agents,  it  becomes  soluble  in  alkaline 
solutions,  losing  its  blue  colour  and  forming  a 
green  solution,  from  which  it  is  precipitated 
by  the  acids  white;  but  it  instantly  becomes 
blue  by  exposure  to  air.  This  wUte  indigo 
has  been  termed  indigogtn  or  reduced  indigo 
=C39Hi2  04N2,  so  that  in  respect  to  ultimate 
composition,  indigogen  is  a  hydride  of  indigo- 
tin,  and  the  white  soluble  condition  of  indigo 
passes  into  the  blue  insoluble  condition  by  the 
abstraction  of  two  atoms  of  hydrogen.  Indigo- 
gen is  best  obtained  by  mixing  8  parts  of  finely 
powdered  and  pure  indigo  with  4  of  green 
vitriol,  6  of  slaked  quicklime,  and  100  of  water, 
repeatedly  shaking  the  mixture.  In  about 
twenty-four  hours  the  supernatant  liquor,  which 
is  transparent,  and  of  a  green  colour,  is  to  be 
decanted  off,  and  poured  into  dilute  hydrochloric 
acid,  when  the  deoxidised  indigo  is  thrown  down; 
but  in  order  to  prevent  its  absorbing  oxygen  and 
becoming  blue,  it  must  be  most  carefuDy  ex- 
cluded from  the  contact  of  air,  which  may  be 
effected  by  siphoning  it  off  into  the  add,  collect- 
ing it  in  vessels  filled  with  hydrogen,  and  wash- 
ing it  with  water  deprived  of  air  and  holding 
in  solution  a  little  sulphate  of  ammonia. 

When  indigo  is  dissolved  in  concentrated 
sulphuric  acid,  it  forms  a  deep  blue  liquid, 
known  to  the  dyers  by  the  name  of  Saxon  blut. 
The  great  mart  for  indigo  is  Bengal,  and  the 
other  provinces  subject  to  the  presidency  of 
that  name,  from  the  twentieth  to  the  thirtieth 
degree  of  north  latitude ;  but  it  is  also  culti- 
vated, though  not  nearly  to  the  same  extent,  in 
the  province  of  Tinnevelly,  under  the  Madras 
government ;  in  Java ;  in  Luconia,  the  chief  of 
the  Philippine  Islands;  and  in  Guatemala 
and  the  Caraccas  in  Central  America.  The 
following  remarks,  from  the  Commercial  l>ic^ 
tionarg,  will  exhibit  the  history  of  this  now 
indispensable  commodity,  and  the  diffieolties 
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Tith  which  it  had  to  oonteDd  before  it  obtuned 
1  f^'znuneiit  footing  in  the  commerce  of  Europe. ' 
'It  appears  pretty  certain  that  the  culture  of 
the  indigo  plant,  and  the  preparation  of  the 
drog,  hare  been  practised  in  India  from  a  verv 
remote  epoch.  It  has  been  questioned,  indeea, 
vbether  the  indicum  mentioned  bj  Pliny 
{Bifi.  Nat.  lib.  zxxv.  c  6)  was  indigo ;  but^ 
as  it  would  seem,  without  any  good  reason, 
Plinj  states  that  it  was  brought  from  India ; 
that  when  diluted  it  produced  an  admirable 
miztare  of  blue  and  purple  colours  (m  diluendo 
mistuntm  purpvra  cmndeique  mirabUem  rtd- 
iit) :  and  he  giyes  testa  by  which  the  genuine 
dn^  might  be  discriminated  with  sufficient 
piedaiaa.  It  ia  tme  that  Pliny  is  egregiously 
nistaken  as  to  the  mode  in  which  the  drug 
wu  produced ;  but  there  are  many  examples 
is  modem  as  well  as  ancient  times  to  prove 
that  the  possession  of  an  article  brousht  from 
a  diatanee  implies  no  accurate  knowledge  of 
iu  nature,  or  of  the  processes  followed  in  ita 
manufacture.  Beckmann  {Hist,  of  Inventions^ 
ToL  ir.  art.  *  Indigo  * )  and  Dr.  Bancroft  [Pirma- 
iient  Colours,  toL  i.  pp.  241-252)  have  each 
ioTcstigated  this  subject  with  great  learning 
and  sagacity ;  and  agree  in  the  conclusion  that 
the  iudicum  of  PJiAy  was  real  indigo,  and  not, 
as  has  been  supposed,  a  drug  prepared  from 
the  isaHs  or  woad.  At  all  eyents,  there  can 
be  no  question  that  indigo  was  imported  into 
modem  Europe,  by  way  of  Alexandria,  before 
the  disooyeiy  of  the  route  to  India  by  the 
Cape  of  Good  Hope.  When  first  introduced, 
it  was  customary  to  mix  a  little  of  it  with 
voad  to  heighten  and  improve  the  colour  of 
the  latter;  but,  by  degrees,  the  quantity  of  in- 
digo was  increased;  and  woad  was,  at  last, 
entirely  superseded.  It  is  worth  while,  how- 
ever, to  remark,  that  indi^  did  not  make  its 
way  into  general  use  without  encountering 
moch  opposition.  The  growers  of  woad  pre- 
vailed on  several  governments  to  prohibit  the 
use  of  mdigo !  In  G-ermany,  an  imperial  edict 
vas  published  in  1654,  prohibiting  the  use  of 
indigo^  or  devils  dye,  and  directing  great 
care  to  be  taken  to  prevent  its  clandestine 
importation  ;  "  because,'*  says  the  edict,  "  the 
tzwle  in  woad  is  lessened,  dyed  articles  ii\jured, 
and  money  carried  out  of  the  country  I "  The 
magistrates  of  Nuremberg  went  further,  and 
compelled  the  dyers  of  that  city  to  take  an  oath 
ooce  a  year  not  to  use  indigo ;  which  practice 
vas  continued  down  to  a  late  period.  Li  1598, 
QpoD  an  urgent  representation  of  the  states  of 
languedoc,  at  the  solicitation  of  the  woad 
growers,  the  use  of  indigo  was  prohibited  in 
tbat  pcovinoe ;  and  it  was  not  till  1737  that 
^  dyers  of  France  were  left  at  liberty  to  dye 
vith  such  articles,  and  in  such  a  way,  as  they 
pleased.' 

Indigo  blue  eodsts  in  £eesh  urine  as  indi- 
eao,  which  passe*  into  insoluble  indigo  blue 
during  the  fermentation  of  the  liquid.  It  has 
>lao  been  found  in  eoVs  milk.  Indigo,  when 
*Bbnitted  to  dry  distillation,  yields  amongst 
o^piQdadis  a  eonaideiBble  quantity  of  ani- 
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line,  the  remarkable  organic  base  from  whidi 
the  celebrated  coal-tar  colours  are  produced. 

Ikidigogene.    Indigo  whits.    [IndiqclI 

ZndlffoUto*  A  name  given  to  blue  2bifr- 
nuUines  on  aeoount  of  their  colour. 

Zndigotto  Add.  An  acid  obUuned  by 
boiling  indigo  in  nitric  acid  diluted  with  an 
equal  weight  of  water.  It  forms  white  crystals, 
very  soluble  in  hot  water,  but  yeiy  sparingly 
soluble  in  cold  water. 

Indlgottn.  The  sublimate  obtained  by 
heating  indiga    rixn>iao.] 

lodlD.  A  pulverulent  rose-coloured  body 
produced  by  the  action  of  potash  on  sulphi- 
sathyd,  a  derivative  of  indigo. 

ZndlwlAiial  (Lat.  individuus,  thai  cannot 
be  ditrided).  In  Biology,  that  organic  whole 
which  is  generated,  may  generate,  and  dies. 
Some  would  restrict  the  de&iition  to  a  special 
mode  of  generation,  as,  e.g.,  from  an  egg  or 
seed  durectly  fertilised  by  sperm  or  poUen. 
Accordbe  to  this  opinion,  all  the  well-grown 
'  mottled  Uurels '  (Aueubajaponicd)  in  England, 
all  the  Aphides  that  swarm  upon  a  rose-bush, 
and,  possibly,  eyery  drone  of  a  hive,  are  seve- 
rally disentitled  to  be  called  individuals^  and 
are  held  to  be  mere  parts  and  outgrowths  of  one 
and  the  same  indefinitely  extended  individual ; 
which  individual,  recognised  as  such  agreeably 
with  the  restricted  definition,  prior  to  such 
outgrowths^  may  have  long  b^n  dead  and 
rotten;  as,  e.g.,  in  the  case  of  the  Aphis  horn 
the  directly  fertilised  germ-^dl  dying  after 
giving  birth  to  the  progeny  from  deriyatively 
fertilised  germ-eells;  and  in  the  case  of  the 
mother-bee  from  the  primarily  fecundated  egg, 
dying  after  oviposition  of  the  secondarily  fecund 
eggs  from  whidi  male  bees  only  are  developed. 
Nothing  is  needed  but  a  recital  of  the  conse- 
quences, to  stultify  the  definition  of  an  oreanic 
individual  as  'the  total  result  of  the  deve- 
lopement  of  a  single  egg  or  seed,'  or  'the  en- 
tire product  intervening  between  one  act  of 
sexual  generation  or  direct  fertilisation  and 
another? 

iMDiymvix.  In  the  Fine  Arts,  that  which 
is  proper  or  peculiar  to  a  single  object  of  a 
species. 

Zndlwlaibles  (Lat.  indivisibHis).  Infinitely 
small  quantities  which  admit  of  no  further 
division. 

The  method  of  indivisibles  is  the  name  giyen 
to  a  peculiar  species  of  calculus,  invented  by 
Cavalieri,  a  disciple  of  Galileo,  and  much  used 
by  mathematicians  before  the  invention  of  the 
method  of  fluxions  or  of  the  differential  and 
integral  calculus,  for  which  it  prepared  the 
way,  and  of  which  to  a  certain  extent  it  supplied 
the  place.  Its  logic,  perhaps^  is  inferior  to 
tbat  of  the  infinitesunsil  calculus,  but  its  results 
are  equally  accurate.  Lines  are  considered  as 
composed  of  points,  infinite  in  number,  surfaces 
as  composed  of  an  infinity  of  lines,  and  solids 
again  as  aggreg&tes  of  surfaces.  Cavalieri  was 
boro  at  Ttftian  in  1598 ;  his  Geomeiria  Indi- 
visibilis  Oontinuorwn  #c.  was  published  at 
Bologna  in  1635.    His  method  of  indivisibles 
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traa  attacked  by  Guldimis,  to  whom  Cavalieri  I 
replied  in  a  subsequent  work  entitled  Exercita- 
iionis  Geomeirica  Lex^  and  published  in  1647.  j 
Bobenral  also  laid  claim  to  the  invention  of  the 
method  of  indivisibles,  but  his  publications  on 
the  subject  were  posterior  to  those  of  Cavalieri. 
{MSnL  de  fAcad,  Boy,  de»  Sciences^  t  6 ;  Paris 
1730.) 

Xndo-Saropeaii  (compound  ot  Indian  and 
Rurofean).  A  term  (stigmatised  bj  Dr.  B. 
0.  Latham  as  *  erroneous  and  inconvenient') 
used  to  include  the  Gherman,  Sarmatian,  Qmeco- 
Latin,  Keltic,  and  Skipitar  '  races ; '  when 
restricted  to  the  three  first,  the  term  Indo- 
Germanic  is  used.  Such  terms  'keep  their 
place,  and  must  be  used,  however  unfit  for  use.' 
(Latham.)  Upon  the  hypothesis  that  all  the 
above  nations  are  of  common  origin,  the  term 
Artak  has  been  proposed  [which  see]. 

Zndorsement.    [Exchangs.] 

Indaoement  (Lat  induco,  /  lead  into). 
In  Law,  a  term  used  especially  in  various  cases 
to  signify  a  statement  of  fiicts  alleged  by  way 
of  previous  explanation  or  introduction  to  other 
material  facts.  Averments  which  are  mere 
inducement  need  not  be  proved  so  precisely  as 
others. 

Znduotton  (Lat.  inductio,  firom  duoo,  /  lead ; 
termed  in  Greek  philosophy,  hrarywyh).  The 
counter-process  in  scientific  method  to  deduc- 
tinnj  implies  the  raising  individuals  into  gene- 
rals, and  those  into  stUl  higher  generalities ; 
deduction  being  the  bringing  doum  of  univer- 
sals  to  lower  genera  or  to  individuals.  Every 
deduction,  therefore,  to  be  valid,  must  rest  on 
a  prior  induction,  which,  in  order  that  we  may 
obtain  logical  certainty,  must  be  a  complete 
induction:  that  is  to  say,  must  include  aU 
the  individuals  which  constitute  the  genus. 
This,  it  is  evident,  is  impossible,  so  lone  as  we 
assume  the  only  power  necessarv  to  induction 
to  bo  the  observation  of  particulars ;  for  these 
are  infinite  in  number ;  we  can  never  be  sure 
that  we  have  observed  them  all.  We  are  there- 
fore compelled,  if  we  are  to  admit  the  possi- 
bility of  science  properly  so  called,  to  allow 
the  necessity  of  some  spontaneous  action  of 
the  understanding  in  eveiy  inductive  process; 
of  a  fiicult^,  in  short,  which  takes  occasion 
from  experience  to  arrive  at  the  knowledge 
of  truths  not  contained  in  that  experience. 
Philosophers  differ  widely  in  the  language 
under  which  they  convey  their  belief  of 
this  truth.  Had  the  thing  itself,  however, 
been  more  distinctly  borne  in  mind,  we  should 
have  been  saved  much  useless  obscurity;  in 
particular,  we  should  have  escaped  that  alto- 
gether futile  distinction  made  by  logicians 
between  'perfect  and  imperfect  induction.'  All 
the  certainty  that  can  be  obtained  in  physics  is 
a  hypothetical  certainty,  founded  on  our  belief 
that  the  course  of  nature  is  uniform ;  but  the 
form  of  our  reasoning,  which  is  all  that  the 
logician  contemplates,  remains  the  same  whe- 
ther the  certainty  be  real  or  assumed.  Speaking 
generally,  we  may  ascribe  the  developement  of 
all  modem  science  to  the  employment  of  the 
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inductive  method,  which  refuses  to  admit  any 
fact  or  accept  any  statement  or  mere  authority, 
and  declines  all  evidence  except  that  of  actual 
experiment  or  observation,  all  andent  systems 
of  philosophy  having  followed  the  deductive 
method,  i.e.  reasoning  from  a  preconceived 
theory  with  which  phenomena  must  be  made 
to  fit.  (Playfair,  Introd.  Essay  to  the  Eneif. 
Brit. ;  Hallam,  On  the  Literature  of  Europe, 
voL  iii.;  Mill,  /^stem  qfJLoffic.)    [Logic] 

Induction.  In  Eodeoastical  Law,  the  ad- 
mission of  a  dark  presented  to  a  benefice 
to  the  temporalities  thereo£  The  archdeacon 
has  of  common  right  the  power  to  induct :  other 
officers,  in  some  cases,  by  prescription ;  or  hy 
the  bishop's  appointment.  The  form  of  in- 
duction is  by  introducing  the  incumbent  within 
the  door  of  the  church.    [Institution.] 

Zndiictloiif  Beetrleali  A  body  chai^ 
with  electricity  disturbs  the  electrical  condition 
of  all  surrounding  bodies;  thus,  if  a  sphere 
A,  charged  with  positive  electricity,  be  bruoghi 
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near  a  metallic  cylinder  B,  the  latter  be- 
comes electropolar,  its  negative  electricity 
being  attracted  to  the  end  of  the  cylinder 
nearest  A,  whilst  its  positive  electricity  is 
repelled  to  the  opposite  extremity.  This 
action  of  an  electriuMl  body  upon  surrounding 
matter,  unconnected  with  it  by  a  conductor,  is 
termed  induction.     [Elbctbicitt.] 

XndactloBv  aiaUieinatlcal.  A  peculiar 
method  of  demonstration  frequently  employed 
in  establishing  the  general  truth  of  a  proposition 
which  is  known  to  be  true  in  one  or  mora 
particular  cases.  To  illustrate  the  process,  let 
it  be  required  to  show  that  x*— ^  is  exactly 
divisible  by  x— y  for  all  integral  values  of  n. 
From  the  identity 

J-+1  _y+i  «(«--.y)«  +  («-y)y 

we  at  once  conclude  that  if  the  proposition  were 
true  for  any  one  integral  value  of  n,  it  would  be 
true  for  the  next  higher  value  n  + 1 ;  but  it  is 
manifestly  true  forn=s  1 ;  hence,  by  successive 
induction,  it  holds  for  n »  2,  3,  4,  &c,  ...  in 
short,  for  all  integral  values  of  the  exponent 

lBdiilff»Boe  (Lat  indulgentia).  A  power 
claimed  by  the  Roman  Catholic  church  of 
granting  remission  for  a  certain  term,  either  on 
earth  or  in  purgatoiy,  of  the  penalty  due  to 
sin.  The  practice  was  first  instituted  in  the 
eleventh  century  by  Popes  Gregory  VII.,  Victor, 
and  Urban  IL,  as  a  recompense  to  those  who 
embarked  in  the  perilous  enterprise  of  the 
Crusades ;  but  its  benefits  in  process  of  time 
extended  to  aU  who,  either  by  donations  or 
other  services,  contributed  to  the  well-being 
of  the  church.  The  profligate  sale  of  indul- 
gences first  excited  Luther  to  commence  his 
warfare  against  the  see  of  Rome ;  and  although 
the  traffic  in  indulgences  has  been  reprobated 
by  many  councils,  and  some  minor  oorroptioDS 
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bre  beta  paitially  reformed,  stiU  tlie  council 
of  Trent  decreed  the  usefdlness  and  yalidity  of 
.» :-h  instmments,  and  left  the  whole  control 
til  their  nature  and  manner  of  issuing  them 
entirely  in  the  discretion  of  the  pope  for  the 
time  being. 

Zndott  (Lat  indultus,  part  of  indulgeo, 
I  induhe).  In  Ecdesiastical  Law,  a  peculiar 
form  of  dispensation  from  requirements  of  the 
onlinajy  law,  granted  by  the  pope. 

XBdvaMttDm  (Lat.  from  induo,  I  put  ori^.  ■ 
Id  Zoologv,  the  term  is  restricted  in  its  signi- 1 
ficattOD  to  the  plumage  of  birds.  This  consists 
oi  the  peeoHar  epidermic  organs  ailed  feathers 
and  doin,  with  sometimes  a  scanty  admixture 
of  hair.  [Fka.thbbs.]  The  plumage  is  gene- 
ntUj  more  than  once  changed  before  it  attains 
that  state  which  is  characteristic  of  the  fully 
matme  bird.  The  period  during  which  these 
mutations  are  proceeding  varies  fbom  one  to  five 
years,  and  many  birds  rear  a  progeny  before 
ibej  acquire  the  plumage  of  maturity.  When 
the  indumentum  of  the  male  bird  differs  in 
cvloor  from  that  of  the  female,  the  young  birds 
iif  both  sexes  resemble  the  latter  in  their  first 
j^omage ;  but  when  both  the  adult  male  and 
ffuule  are  of  the  same  colour,  the  young  have 
then  a  plumage  peculiar  to  themselves.  In 
eome  species  uie  adult  birds  have  a  plumage 
daring  the  breeding  season  decidedly  different 
in  eoloor  from  that  which  they  bear  in  winter : 
is  these  cases  the  young  birds  differ  in  colour 
from  both  parents,  and  have  a  plumage  which 
i*  intermediate  in  its  general  tone  to  that  of 
the  two  periodical  states  of  the  parent  birds, 
sad  bearing  indications  of  the  colours  to  be 
af^ervuds  attiuned  at  either  period. 

The  changes  in  the  cobur  of  the  plumage  of 
\  .'Ms  are  ejected  either  by  a  total  moult  of  the 
oil  and  the  acquisition  of  new  feathers ;  or  by 
a  partial  moult,  and  the  admixture  of  new 
fathers  with  a  certain  proportion  of  the  previous 
f.-tmage;  or  on  the  bird's  obtaining  a  certain 
r/jmli^  of  new  feathers  without  shedding  any 
<  f  the  old  ones ;  or,  lastly,  by  the  fully  formed 
i^htr  itself  becoming  altered  in  colour.  The 
L-*  two  changes  take  place  in  the  adult  birds 
a:  the  approach  of  the  breedine  season.  The 
r  -.joge  of  colour  of  a  fully  developed  feather  is 
p!vlttced  either  mechanically  by  the  wearing 
'^^zy  of  the  lighter  coloured  tips,  which  exposes 
v.'i  brighter  tints  of  the  plumage  beneatn,  or 
'7  some  internal  chemical  or  vital  influence 
-r.Kfti  the  colouring  matter  of  the  feather  itself: 
->  latter  change  begins  at  that  part  of  the 
vrb  nearest  the  body  of  the  bird,  and  gradually 
^rweods  outwards  till  it  pervades  the  whole 
father. 

Xados.  In  Astronomy,  the  Indian,  one  of 
tbr  oonstelUitions. 

F^Hfirrty'  &lniestoii«.  A  fresh-water  lime- 
»t/)De  found  in  Auvergne,  abounding  in  the  in- 
€•.«•»  or  cases  of  the  Urvae  of  Fkryganea,  great 
i>a^  of  which  have  been  incrusted  by  hard 
*.'3Tt:ftin  and  formed  into  rock. 

Zaaostom  (Lat  from  induo).    In  Botany, 
tbe  cup  that  sunounds  the  stigma  of  Goode- 
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niaceous  and  some  other  plants.  Also  the  name 
of  the  membrane  that  covers  the  thecse  or 
spore-cases  in  Dorsiferous  ferns. 

Indawl8D  (Lat.).  In  Botany,  the  withered 
remains  of  leaves  which,  not  being  articulated 
with  the  stem,  cannot  fall  off;  the  part  covered 
by  them  is  said  to  be  induviate, 

Xnequallty.  In  Astronomy,  this  term  is  ap- 
plied to  any  deviation  in  the  motion  of  a  planet 
or  satellite  from  its  uniform  mean  motion.  The 
great  inequality  of  Saturn  and  Jupiter  is  a 
variation  in  the  orbital  motions  of  these  planets 
caused  by  their  mutual  attractions. 

The  moon's  parallactic  inequality  is  one  of 
great  interest^  as  from  it  the  sun's  distance  can 
be  determined. 

Inertes  (Lat.  iners,  slothful).  The  name 
of  an  order  of  birds  in  the  ornithological 
system  of  TemmLnck,  including  the  dodo  and 
apteryx, 

Inertia  (Lat.  fr^m  iners).  This  term  is 
used  to  denote  the  principle  or  law  of  the 
material  world,  that  all  bcdies  are  absolutely 
passive  or  indifferent  to  a  state  of  rest  or  mo- 
tion, and  would  continue  for  ever  at  rest,  or 
persevere  in  the  same  uniform  and  rectilinear 
motion,  unless  disturbed  by  the  action  of  some 
extrinsic  force.  ^  The  ancients  attributed  to 
nuitter  a  certain  inaptitude  or  reluctance  to 
motion;  but  that  a  bbdy  in  motion  required 
the  operation  of  an  extrinsic  cause  to  bring 
it  to  rest  was  first  stated  by  Galileo.  Kepler, 
conceiving  the  disposition  of  a  body  to  main- 
tain its  motion  as  indicating  an  exertion  of 
power,  prefixed  the  word  vis ;  and  the  com- 
pound expression,  vis  inertia^  though  less  accu- 
rate, has  been  generally  retained.  Inertia  is 
one  of  the  inherent  properties  of  matter,  and 
unceasingly  recalled  to  our  observation  in  every 
incident  of  life. 

Znertiat  Moment  of.  In  Mechanics,  the 
sum  of  the  products  of  the  masses  of  the  particles 
of  a  body  into  the  squares  of  their  respective  dis- 
tances from  a  given  axis  is  called  the  moment  of 
inertia  of  the  body  with  respect  to  that  axis. 
Thus  if  dm  denote  the  element  of  mtiss,  and  r 
the  distance  of  this  element  from  the  axis,  the 

moment  of  inertia  will  be  /  r^dm,  if  the  in- 
tegration be  extended  to  all  particles  of  the 
body.  If  we  denote  hyM=/dm  the  whole 
mass  of  the  body,  and  determine  k  so 
that  Mk*':^!  r^dm^  then  k  is  termed   the 

radius  of  gyration  or  arm  of  inertia ;  it  is  the 
distance  frSm  the  axis  at  which  a  material 
particle,  whose  mass  is  equal  to  that  of  the 
body,  must  be  placed  in  order  to  have  the 
same  moment  of  inertia.  The  principal  tho- 
ments  of  inertia  with  reference  to  any  point  of 
a  body  are  its  moments  of  inertia  with  respect 
to  the  principal  axes  passing  through  that 
point.  Calling  them  A,  B,  and  C  respectively, 
and  denoting  by  H  the  moment  of  inertia  with 
respect  to  any  other  axis  through  the  same 
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point,  inclined  to  the  principal  axes  at  the  an- 
gles 0,  /B,  7,  respectively,  then 

H==A  C08«o  +  Bco8«/B  +  Ccos'7. 

The  rotation  axes  for  which  H  is  constant  are 
clearly  the  generators  of  a  qnadric  cone  called 
the  equimomental  cone.  If  H©  represent  the 
moment  of  inertia  about  an  axis  passing  throngh 
the  centre  of  grarity  and  parallel  to  that  which 
corresponds  to  H,  and  h  denote  the  distance 
between  the  two  axes,  then 

so  that  of  all  parallel  axes  the  moment  of 
inertia  is  the  least  for  that  which  passes 
throngh  the  centre  of  gravity,  and  it  is  the 
same  for  all  parallel  axes  which  are  equidistant 
from  that  centre.  Knowing  the  principal  mo- 
ments of  inertia,  Aq,  Bq,  C©,  with  respect  to 
the  centre  of  gravity,  therefore,  the  moment  of 
inertia  with  respect  to  any  axis  whatever  is 
given  by  the  formula 

H^AoCos^o  +  BoCos^/B+CoOOB^-y  +  MA*. 

The  ellipsoid  whose  centre  is  at  any  point  O, 
whose  semi-axes  have  the  same  directions  as 
the  principal  axes,  and  are  inversely  propor- 
tioniu  to  the  principal  radii  of  gyration  at  0, 
is  called  the  mamental  ellipsoid  at  that  pointy 
or  the  central  mommtal  dUptoid  if  the  point 
O  coincides  with  the  centre  of  gravity.  The 
square  of  each  radius  vector  of  a  momental 
ellipsoid  is  inversely  proportional  to  the  mo- 
ment of  inertia  relative  to  that  radius  vector 
as  axis  of  rotation.  The  polar  reciprocal, 
with  respect  to  a  certain  concentric  sphere,  of 
a  momental  ellipsoid  is  termed  an  ellipsoid 
of  gyration ;  it  is  coaxal  with  the  momental 
ellipsoid,  and  has  the  principal  radii  of  gyra- 
tion for  semi-axes.  The  radii  vectores  of  the 
central  pedal  of  this  ellipsoid  of  gyration  are 
precisely  equal  to  the  radii  of  gyration  rdative 
to  axes  of  rotation  which  coincide  with  the  said 
vectores. 

The  above  equimomental  cone  is  not  to  be 
confounded  with  what  Prof.  "W,  Thomson  has 
called  the  equimomental  surface  (Cambridge 
and  DuhUn  Mathematical  Joumaly  voL  i). 
This  is  the  locus  of  all  points  at  which  one  of 
the  principal  moments  of  inertia  has  a  given 
constant  value,  H~M>I;^  It  is  a  surface  of 
tlie  6th  order  whose  equation  is 


r«-t.a«-A;«    "*"   r«  +  6«->fe« 


r«  +  c«-A:« 


-1. 


where  a,  b,  care  the  principal  radii  of  gyration, 
and 

ZneaeutebeoB  (LaL  scutum,  a  shield).  In 
Heraldry,  a  species  of  ordinary,  being  an  es- 
cutcheon placed  upon  the  fess  point  [Fbss]  ; 
and  containing,  it  is  said,  the  third  part  when 
charged,  the  fifth  when  otherwise.  All  es- 
cutcheons borne  within  escutcheons  are  by 
some  heralds  called  by  this  name. 
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.biUty  (Lat.  in,  neg.,  and  fallo,  / 
deceive).  This  attribute  is  claimed  by  the 
church  of  Bome  in  matters  of  faith,  but  denied 
by  Protestants.  The  church  of  England  declares 
in  her  19th  Article:  *  As  the  church  of  Jeru- 
salem, Alexandria,  and  Antioch  have  erred ;  so 
also  the  church  of  Bome  hath  erred,  not  only 
in  their  living  and  manner  of  ceremonies,  but 
also  in  matters  of  faith.'  Among  the  Boman 
Catholics  themselves  there  is  a  difference  of 
opinion  as  to  where  this  presumed  infallibility 
rests,  whether  in  the  pope  himself  or  in 
general  councils. 

Xnfiuit  (Lat.  in&ns,  literally  speechless, 
like  the  Greek  ripcios).  In  Law,  a  person 
under  twenty-one  years  of  age.  He  is  not 
considered  in  law  as  having  sufficient  ability 
to  contract,  and  is  protected  from  his  own  im- 
providence and  the  artifices  of  designing  per^ 
sons  b^  his  not  being  liable  for  any  engage- 
ments into  which  he  may  have  entereid,  except 
for  necessaries  suited  to  his  condition  in  life. 
Of  his  contracts,  however,  many  are  not  abso- 
lutely void,  but  only  voidable;  and  though 
they  cannot  be  enforced  against  him,  yet  he 
may,  if  he  do  not  choose  to  avoid  them,  en- 
force them  against  another,  and  may  always 
confirm  them  on  the  termination  of  his  minority. 
He  is  in  general  responsible  in  damages  for 
torts  committed  by  him,  as  for  slander,  or 
assault  His  responsibility  for  crimes  varies 
according  to  his  age  and  discretion:  under 
seven  years  of  age  he  cannot  be  gniUy  of 
felony;  between  seven  and  fourteen  a  pre- 
sumption arises  that  he  is  doli  incapax;  but 
this  presumption  ma^  be  repelled  by  proof  that 
he  could  plainly  distinguish  between  good  and 
evil,  and  he  may  then  suffer  death  as  a  felon ; 
and  after  fourteen  he  is  in  general  as  amenable 
to  punishment  as  a  peison  of  full  age. 

His  disabilities,  many  of  which  are  in  the 
nature  of  privileges,  and  established  for  his 
protection,  are  numerous:  he  cannot  fill  any 
office  connected  with  the  administration  of 
justice,  or  sit  in  parliament;  he  cannot  be 
an  executor,  nor  appear  in  court  by  attorney. 
The  consent  of  parents  or  guardians,  or  of  the 
Court  of  Chancezy,  is  requisite  to  his  marriage. 

Infant  BaptlMn.  The  practice  of  bap- 
tising infimta,  adopted  from  early  Christian 
usage,  with  the  presumed  warrant  of  Scripture 
rSt.  Mark  x.  13),  by  the  Boman  Catholic,  tbe 
Greek,  Anglican,  and  by  the  greater  number 
of  Protestant  churches.  It  is  rejected  by  the 
Baptists,  more  properly  called  Anti-pedo- 
baptiBts.     [Anabaptists.] 

Znfctnte,  Xnfknta.  The  titles  bome  by 
the  younger  sons  and  the  daughters  of  a  king 
of  Spain,  the  eldest  son  being  styled  Prince  of 
Asturias.  It  is  found  in  a  document  of  the 
year  099,  applied  to  the  sons  of  King  Vex«- 
mont  II.  It  appears,  however,  to  have  been 
anciently  given  to  all  hidalgos.  {Q^ari,  Rev. 
vol.  Ixii.  p.  104,  where  tiie  reader  is  referred  to 
the  '  Ley  de  Partidas,'  1,  2.^  The  word  ehilds 
was  similarly  used  in  England  in  tlie  middle 
ages. 
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ZalluitieldeorCliild-aiiirder.  By  the  law 

of  England,  infanticide  is  placed  upon  the  same 
fcoting  with  other  homiddei  By  24  &  25  YicL 
c  100,  a  person  indicted  for  the  minder  of  a 
child  may,  if  acquitted  of  the  murder,  be  con- 
victed of  the  misdemeanour  of  secreting  the  body 
of  the  child  to  conceal  its  birth.  To  administer 
poison,  or  use  other  means  to  procure  the 
miscarriage  of  a  woman  great  with  child,  is 
also  a  felony  by  the  same  statute  ^c.  59). 
The  exposure  of  new-bom  infantSi  particularly 
females,  is  a  common  practice  among  many 
fiarage  nations  at  the  present  day,  and  eape- 
dalljpreTalent  among  tne  Chinese.  According 
to  Lend  Macartney,  the  number  of  infanticides 
oommitted  in  Pekin  alone  exceeds  20,000  a 
yeas.  In  some  countries  polyandry  is  the  re- 
sult of  this  practice. 

laAattj  (Lat  in£ins,  used  in  the  middle 
igeg  in  the  sense  of  boy  or  servant:  as 
dnring  the  middle  ages  servants  went  on 
foot,  while  the  kniehts  rode  on  horseback, 
inffOiteria  became  uie  name  of  foot  soldiers 
in  gmenil).  Among  the  ancient  Greeks  and 
Bomam,  the  infantry  constituted  the  chief 
strength  of  an  army ;  and,  with  the  exception 
of  that  period  in  European  history  during  which 
the  institutions  of  duTahry  preTiuIed,  when  the 
tonrnament  with  its  gay  appendages  engaged 
the  attention  of  all  the  poweEftil  nobles,  and  Asa 
imparted  to  the  eawhry  a  factitious  importance, 
it  has  generally  been  regarded  as  the  principal 
ndlitaiy  arm.  Since  the  institution  of  stand- 
ing annies  thb  has  been  peculiarly  the  case. 
From  the  period  of  the  Conquest  down  to  the 
rrign  of  Henry  YIIL  the  infantry  of  this 
eonntry  consisted  of  the  inferior  TSJsaaLi  of  the 
feudal  tenants,  and  from  the  cause  above  re- 
femd  to  was  neglected  both  in  discipline  and 
accontrements ;  but  the  connection  of  that 
monareh  with  Charles  V.  of  Germany  and 
Francis  L  of  France,  whose  riTalry  in  arms  had 
introduced  great  improyements  into  this  arm, 
vas  the  means  of  directing  attention  to  the 
defects  of  the  English  infantry,  and  pared  the 
laj  fixr  the  introduction  of  that  sjrstem  of  dis- 
dpJine  which  after  the  lapse  of  three  centuries 
has  now  brought  it  to  perfection.  The  in&ntry 
of  the  British  army  comprises,  exdusiTely  of 
the  natire  Indian  troops,  3  regiments  of  guards, 
109  regiments  of  the  line,  a  rifle  brigade,  and 
11  colonial  regiments  and  corps.  Of  the  regi- 
meatB  of  the  Ime  83  have  each  1  battalion,  25 
hare  2  battalions,  and  the  60th  and  rifle  bri- 
gade 4  battalions  each,  in  all  141  battalions,  of 
▼hich  8  are  rifles  and  12  Highland.  There  are 
11  battalions  of  light  infantry,  and  9  of  fosi- 
li<n.  The  last  9  regiments  are  formed  from 
the  troops  of  the  late  East  India  Company. 
IA»I.]  '^^ 

Alftetlon.      [COITTAGIOK.] 

ZafiBftment.    [LfFBiiDA.TioN.] 

ZBCeriafr  (Lat>  Sacrifiees  offered  by  the 
Greeks  and  Bomans  to  the  Bii  Manes,  or  the 
fionis  of  deceased  heroes,  or  any  person  whose 
nemory  was  held  in  Teneration.  These  sacri- 
&GB  consisted  of  almost  every  kind  of  offering, 
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and  were  instituted  on  the  ninth  and  thirtieth' 
days  after  interment. 

Znferior  (Lat.X  In  Botany,  a  term  given 
to  a  calyx  distinct  from  the  ovary,  as  in  Sikne ; 
or  to  an  ovary  which  adheres  to  the  calyx, 
as  in  the  mvrtle.  It  is,  in  Dr.  Lindle/s  judg- 
ment^ a  bad  expression,  though  commonly  em- 
ployed; the  French  school  have  substituted  for 
it  the  words  nonadhtrent  and  adherent. 

Interior  Oolite.  A  fine  and  usefol  series 
of  strata  containing  beds  of  freestone  of  oolitic 
structure,  much  worked  at  Dundry  and  other 
places  near  Bristol,  and  also  near  Chelten- 
ham, and  forming  part  of  the  lower  division 
of  the  Oolitic  series  of  England,  is  recognised 
by  English  geologists  under  this  name.  The 
beds  pass  downwards  into  the  Lias,  and  the 
intermediate  deposit  is  often  sandy.  The 
Inferior  Oolite  is  separated  from  the  Gh^eat 
Oolite,  which  contains  much  better  freestone, 
by  the  Fuller's  earth  and  Stonesjield  slate. 

The  Inferior  Oolite  is  a  local  subdivision, 
not  important  out  of  England,  though  recog- 
nisable in  Normandy.  Several  species  of 
shells,  chiefly  bivalves,  are  regarded  as  locally 
characteristic  of  it  Although  the  Inferior 
Oolite  is  separated  from  the  Liu  by  the  Dundry 
beds  already  mentioned,  the  fossils  seem  to  vary 
in  little  more  than  the  inevitable  difference 
between  clays  and  limestones.  [Ooutb,  Gbbat.] 

Inftro-braiiOliiata  (Lat.  infems,  lower; 
Gr.  /SpctyxM.  ff^f).  An  order  of  Gastropod^ 
characterised  by  the  position  of  the  gills, 
which  are  situated  beneath  the  produced  mar- 
gin of  the  mantle;  they  consist  of  two  long 
series  of  leaf-shaped  vascular  organs.  This 
order  comprehends,  in  the  system  of  Cuvier, 
two  genera,  FhyUidia  and  DivhyUidia. 

XnUBndatioii.  In  Feudal  Law,  the  placing 
in  possession  of  a  fee  or  freehold  estate. 
[FiBF.]  In  English  Law,  the  term  was  some- 
times used  to  designate  the  granting  of  tithes 
to  laymen. 

Znfliiito  ABA  XnfliritoHiimal  (Lat.  infini- 
tus,  not  hounded).  An  infinite  quantity  de- 
notes one  which  is  greater  than  any  assignable 
quantity ;  an  infinitesimal  quantity,  one  whose 
magnitude  is  less  than  that  of  any  assignable 
quantity.  The  greater  the  number  of  parts 
into  which  a  finite  magnitude  is  divided,  and 
the  less  each  part  becomes,  ^e  process  of 
division  being  conceived  to  be  continued  inde- 
finitely, we  say  that  the  magnitude  consists  of 
an  infinite  number  of  infinitesimal  elements. 
Proper  precautions  being  taken,  this  conven- 
tion leads  to  no  erroneous  results,  and  greatly 
simplifies  our  enunciations.  The  precautions 
consist  in  carefully  observing  the  manner  in 
which  a  proposed  quantity  may  become  infinite 
or  infinitesimal ;  for  the  ratio  of  two  magni- 
tudes, each  of  which  is  infinite  or  infinitesimal, 
in  the  above  sense,  may  be  either  finite,  in- 
finite, or  infinitesimal.  Thus  the  sine  and 
tangent  of  an  angle  both  diminish  as  the 
angle  diminishes,  and  approach  a  ratio  of 
equality.  The  sine  and  vereed  sine  also  dimi- 
nish, individually,  as  the  angle  diminishes,  but 
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the  ratio  of  tho  first  to  the  second  incroases 
under  the  same  circumstances,  and  -finally 
exceeds  any  assignable  ratio,  in  other  words 
becomes  infinite.  We  are  thus  led  to  the  con- 
sideration of  infinities  and  infinitesimals  of 
different  orders.  The  evanescent  Tersed  sine 
-would  be  said  to  be  an  infinitesimal  of  the 
second  order  in  comparison  with  the  infinitely 
small  sine.  The  S3rmbols  for  infinitely  great 
and  small  quantities  are  oo  and  0;  and  from 
the  aboTe  remarks  it  will  be  at  once  seen  in 
what  manner  we  must  interpret  such  ezpres- 

:  00   and  ~aO,  where  a  denotes 


sions  as  --« 
0 


00 


a  finite  magnitade;    as  also  in  what  sense 
,  0    &C.  are  indeterminate.    With  re- 


£and- 


f  erence  to  these  symbols,  it  must  be  borne  in 
mind  also,  that  whereas  we  hare  an  absolute 
zerot  when  one  of  two  equal  magnitades  is 
subtracted  from  the  other,  we  have  no  absolute 
trinity. 

The  infinitesimal  calculus  is  simply  the 
differential  calculus  propounded,  in  Leibnitz's 
manner,  according  to  the  theory  of  infinitesi- 
mals. The  geometrical  method  of  infinitesi- 
mals is  another  application  of  the  same  prin- 
ciples, and  is  of  the  greatest  utility.  Carves 
are  therein  considered  as  polygons  possessing 
an  infinite  number  of  infimtesimal  sides.  The 
term  if^nity  occurs  fi?equently  in  modem 
geometrical  phraseology,  and  when  properly 
understood  is  not  only  convenient,  but  advan- 
tageous, through  the  uniformity  of  enunciation 
which  is  thereby  secured. 

Thus  two  parallel  right  lines  are  said  to  in- 
tersect in  an  infinitely  distant  point,  in  order 
that  they  may  be  included  in  the  general  law. 
The  infinitely  distant  points  of  a  plane  are 
considered  as  situated  in  a  right  line,  the  line 
at  infinity  or  intersection  of  any  two  parallel 
planes.  Again,  the  infinitely  distant  points  of 
space  may  be  regarded  as  situated  in  the  j^ne 
at  infinityt  and  so  on. 

The  metaphysical  difficulties  inseparable 
from  the  present  subject  are  ably  discussed  in 
a  paper  by  Prof,  de  Morgan  ( Transactions  of 
the  Cambridge  PhilosoplUcal  Society,  vol.  xi. 
part  i.). 

ZnlliiitlTe  Moo4»  In  Gbnmmar,  that 
infiexion  of  the  verb  which  expresses  the  con- 
ception merely,  without  affirming  or  denying  it^ 
of  any  subject.     [Gbamhab.] 

Ziilinnary  (Lat  infirmns,  weak).  An  hos- 
pital for  the  reception  of  the  sick  poor,  either 
supported  by  the  public,  or  endowed  by  bene- 
volent persons  with  funds  to  defray  the  neces- 
sary expense.  Establishments  bearing  this 
name  are  not  uncommon  in  all  considerable 
towns  of  the  British  empire.     [Hospital.] 

gnflammatlon  (Lat.  inflammatio,  an  in- 
flaming). In  Pathology,  this  term  is  applied 
to  redness  and  heat  of  some  part  of  the 
body,  attended  by  pain  and  swelling:  the 
vascular  action  of  the  part  being  increased.  In- 
flammation terminates  either  in  resolution^  sup- 
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ptiration,  %dceratio%  or  gangrene^  according  to 
the  constitution  of  the  patient  and  the  naton 
of  the  cause  which  gave  rise  to  iL 

iBllezad  (Lat.  inflexus,  part  of  inflecto,  / 
bend).  In  Zoology,  when  a  part  is  bent  inwards. 

Xnllezloii  (Lat  infiexio,  a  bending).  In 
Grammar,  that  process  which  modifies  declinable 
words  in  languages  where  the  pronominal  aud 
predicative  roots  may  be  so  combined  as  to 
form  one  word.  This  cannot  take  place  in 
radical  or  monosyllabic  languages  like  the 
Chinese,  or  the  agglutinate  languages  of  the 
Turanian  family.  Hence,  the  Semitic  and 
Aryan  tongues  are  called  inflexional.  Thus  in 
the  Latin  future  amabo,  or  the  Greek  future 
rvK'V-v  (r^if«0),  the  infiexion  is  supplied  by  the 
auxiliary  verb  bhUy  to  be,  and  lu,  to  be,  while 
the  termination,  which  is  pronominal,  varies 
according  to  the  person;  amabo,  amabis,  amabit, 
&c  [Gramicab  ;  Fvtubb  Tense  ;  Ihfkbfbct 
Tense;  &;c.] 

Inflexion.  In  Optics,  the  same  as  diffrac- 
Hon;  or  that  property  of  light  by  reason  of 
which,  when  it  passes  very  near  the  borders  of 
an  opaque  body,  it  is  turned  from  its  rectilineiir 
course.     [Diffbaotion  and  Light.] 

ZBllezloii,  Point  o&  In  C^metiy,  the 
point  of  contact  of  a  stationary  tangent ;  that 
is  to  say,  a  point  at  which  the  curve  passes  from 
one  to  the  other  side  of  its  tangent^  and  towards 
which  it  always  turns  its  convexity.  It  is  some- 
times called  a  point  of  contrary  flexure.  Q!lie 
points  of  infiexion  of  a  curve  are  always 
situated  on  its  Hessian,  which  is  another  curre 
of  the  3(n-2)'^  order,  so  that  in  general 
there  are  3n(n— 2)  such  points  on  a  curve 
of  the  n^  order.  Should  the  latter  possess 
double  points,  however,  this  number  will  be 
diminished.     [Stationart  Tanoent  and  Sin- 

OTTLASmBS  OF  A  CURVB.] 

The  term  point  of  inflexion^  in  an  extended 
sense,  indicates  any  point  at  which  the  tangent 
meets  the  curve  in  an  odd  number  cf  consecu- 
tive points,  since  under  such  circumstances  the 
curve  will  always  pass  from  one  to  the  other 
side  of  the  tangent.  When  the  tangent  has 
four  or  any  higher  even  number  of  consecutive 
points  in  common  with  the  curve,  the  latter 
does  not  pass  to  the  other  side,  and  the  point  is 
distinguished  as  a  point  of  undulaHon, 

Znflezlonal  Tangents.  In  the  theory 
of  surfaces,  the  two  lines,  each  of  which,  at 
their  intersection,  meets  the  surfiu»  in  three 
consecutive  points.  They  are  imaginary,  real, 
or  coincident,  according  as  the  point  is  an 
elliptic,  hyperbolic,  or  parabolic  one.  They 
coincide,  in  fact,  with  the  asymptotes  of  the 
indicatrix,  and  each  represents  a  pair  of  co- 
incident coi\]ugate  tangents.  [Indicatrix.] 
The  term  inflexional  tangent  appears  to  have 
been  first  employed  by  Dr.  Salmon  in  his 
Analythal  Geometry,  and  was  evidently  sug- 
gested bv  the  fact  that  each  such  tangent 
touches  tne  section  made  by  any  plane  through 
it  at  a  point  of  inflexion.  An  inflexional 
tangent  must  be  re|;arded  as  a  douhU  tangent 
line  to  the  sur&ce,  since  it  joins  the  first  to  the 


Digitized 


by  Google 


INjPLOIIESCENCE 

seeoiM^  uwell  as  the  second  to  the  third,  of 
the  three  consecative  points  coincident  with 
thit  of  contact.  Through  an  arbitrary  point 
in  space  there  can  in  general  be  drawn 
«i(ii-l)(ii-2)  inflexional  tangents  to  a  sur- 
face of  the  n^  order. 

Xafloreaoence  (Lat.  infloresoere,  to  begin 
U>  hlou&m).  The  general  arrangement  of  the 
flovers  npon  a  stem  or  branch.  It  consists  of 
the  foUowing  principal  kinds :  viz.  the  spike, 
the  raceme,  the  panide,  the  capitulum,  the 
umbel,  and  the  cyme ;  each  of  which  is  men- 
tiooed  in  its  place. 

Xnltnensa  (as  if  produced  by  the  influenee 
of  the  stars).  An  epidemic  catarrh,  generally 
attended  by  languor,  headache,  quick  pulse,  and 
febiile  Gjmptoms,  which  often  run  yery  high, 
and  aasome  a  variety  of  aspects,  dependent  npon 
the  season  and  other  causes.  The  possibility 
of  the  existence  of  some  highly  poisonous 
and  hritatiDg  vapour,  though  in  very  minute 
qoantity,  as  the  exciting  cause  of  influenza,  has 
been  suggested  by  Dr.  Prout  It  may  possibly 
be  of  volcanic  origin ;  and  such  a  substance  as 
seleninretted  hycbogen,  the  effects  of  which, 
even  in  extremely  minute  quantity,  are  highly 
deleterious,  might  perhaps  account  for  some  of 
the  phenomena  of  this  extraordinary  disease. 

ZaformatloB  (Lat.  informatip,  an  outline 
or  deetck).  In  Law,  an  accusation  exhibited 
agamst  a  defendant  for  some  criminal  ofience, 
not  on  the  oath  of  jurors,  but  on  the  special 
allegation  of  an  officer  empowered  to  exhibit 
it  Criminal  informations  are  cither  partly  at 
the  suit  of  the  king  and  partly  at  that  of  a 
Bsbject,  namely  such  as  are  brought  upon 
certain  penal  statutes  at  the  suit  of  common 
informers;  or  wholly  at  the  suit  of  the  king. 
These  are  rtf  two  sorts:  1.  Those  filed  ex 
officio  by  the  attorney-general — a  proceeding 
ti£9orted  to  in  the  case  of  some  particular  mis- 
demeanours of  a  public  nature,  as  libels  and 
various  other  offences  concerning  the  pub  ic 
gojemment ;  and  2.  Informations  filed  at  the 
snit  of  the  master  of  the  crown  office,  which 
lie  for  some  gross  and  notorious  misdemeanours, 
as  riots,  batteries,  libels,  &c,  not  immediately 
tending  to  disturb  the  government. 

Xnfomied  Stan  (Lat.  Informes  Stelhe). 
In  Astronomy,  stars  not  included  in  any  of 
the  constellations.    [Constellation.] 

InfrftlapsariaBs  (Lat.  infra,  below,  and 
lapeos,  a  faU).  In  Ecclesiastical  History,  a 
»«t  of  Presbyterians  who  maintain  that  (Jod 
has  created  a  certain  number  of  human  beings 
oqIj  to  be  damned,  without  allowing  them  the 
opportanity  of  salvation  even  if  they  chose  to 
embrace  it  They  are  thus  designated  because 
thw  hold  that  the  decrees  of  GK>d  were  formed 
tsAa  /(iptMOT,  after  His  knowledge  of  the  fall, 
and  in  consequence  of  it.    [Suprala.psakians.] 

iBAmdlbuliform  (Lat  infundibulum,  a 
/loinrf).  A  Botanical  and  Anatomical  term, 
^pi\iy\n%  funnel-skapcd.  The  infundibulum 
of  the  brain  is  a  canal  proceeding  from  the 
lower  and  anterior  part  of  the  third  ventricle 
of  the  brain  to  the  pituitary  gland. 
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(Lat.  infundo,  /  pour  in),  A 
name  applied  by  Otto  Fr.  Muller  to  an  assem- 
blage of  microscopic  animalcules  which  are  for 
the  most  part  developed  in  infusions  of  decayed 
animal  and  vegetable  substances.  Some  of 
these  minute  organised  beings  were  known  to 
Linnieus,  and  were  placed  by  him  at  the  end  of 
the  class  Vermes,  in  a  genus  which  he  denomi- 
nated^ Chaos,  Miiller,  who  made  the  Infusoria 
a  subject  of  special  study,  discovered  numerous 
distinct  genera  and  species,  which  he  named 
and  classified  according  to  their  outward  form. 
Gmelin  and  Lamarck  introduced  Miiller's  dis- 
coveries and  classification  of  the  Infusoria  into 
their  isystems  without  any  particular  modifica- 
tion. Cuvier,  in  1829,  observes,  that  'Natura- 
lists usually  dose  the  catalogue  of  the  animal 
kingdom  with  beings  so  extremely  minute  as  to 
be  invisible  to  the  naked  eye,  and  which  have 
been  discovered  only  since  the  invention  of  the 
microscope  has  unveiled  to  us,  as  it  were,  a  new 
world.  Most  of  them  present  a  gelatinous  body 
of  the  greatest  simplicity,  and  for  these  this  is 
undoubtedly  the  situation ;  but  authors  have 
placed  among  the  Infusoria  animals  apparently 
much  more  complicated,  and  which  only  resem* 
ble  them  in  their  minuteness  and  the  dwelling 
in  which  they  are  usually  found.'  These 
higher-organised  Infusoria  were  placed  by 
Cuvier  at  the  head  of  the  class  in  a  distinct 
order,  under  the  name  of  Sotifera,  a  name 
which  has  subsequently  been  retained.  Cuvier 
attributes  to  these  animalcules  a  mouth,  a 
stomach,  an  intestine,  and  an  anus ;  and  no- 
tices the  prominences  on  the  anterior  part  of 
the  body,  which  some  observers  had  regarded 
as  eyes.  The  anterior  lobated  organ  and  its 
vibratory  denticulations,  the  successive  action 
of  which  gives  to  the  organ  the  appearance  of 
a  swiftly  rotating  wheel,  forms  the  main  external 
character  of  the  order.  Cuvier  includes  in  the 
order  Rotatoria  the  genera  Furcularia,  Lam. ; 
Vaginicola,lajaL',  libioolaria, lAm.;  Brachio- 
nus,  Muller. 

The  investigations  of  Ehrenberg,  with  the 
aid  of  a  microscope  superior  to  that  of  his  pre- 
decessors, have  brought  to  light  many  additional 
organs  and  complexities  of  structure  in  the 
JRotifera,  besides  several  genera  and  species 
before  unknown;  and  since  these  researches 
naturalists  have  generally  regarded  the  Rotifera 
as  a  distinct  class  of  Invertebrata,  which  Pro^ 
feasor  Grant  has  placed  in  the  Articulate  sub* 
kingdom,  and  Professor  Owen  in  the  Nemato^ 
neuTO,  or  higher  division  of  Cuvier's  Badiata. 
For  the  character,  subdivision,  and  organisation 
of  the  EoTiFBBA,  see  that  word. 

The  second  order  of  Infusoria  in  Cuvier's 
system  is  denominated  Homogenea\  a  term 
sufficiently  expressing  the  inadequate  ideas 
current  at  that  recent  period  respecting  their 
organisation.  Cuvier  says,  *  The  body  of  the 
Homogenea  presents  neither  viscera  nor  other 
comphcation,  and  is  frequently  destitute  of  even 
the  ^pearance  of  a  mouth.'  Ebrenborg  has 
since  shown  not  only  that  they  have  really 
a  mouth,  but  that   the  greater  part  of  the 
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Homogenea  of  Cayier  possess  a  digestiye  csvity 
complicated  with  many  cecal  cavities  like 
stomachs;  and  accordingly  proposes  to  name 
the  order  Polygastrica.  True  Infusoria  of  this 
class  have,  internally,  a  part  called  nucleita 
and  a  contractile  vesicle  \  they  are  externally 
provided  with  yibratile  cilia.  Cuyier  includes 
in  his  second  order  of  Infusoria  the  genera  Ur- 
eeolarid,  Lam. ;  Trickoda,  Leucophra^  Kerona, 
HimaTttopuSf  CercariOf  Furcocerca,  Vibrio,  Pro- 
teus, Votvox,  and  Monas.  As  the  polygastric 
structure  has  not  been  detected  in  any  species 
of  CercariOf  but  as,  on  the  contrary,  some 
species,  as  Cercaria  lemna,  possess  a  simple 
alimentary  canal,  this  genus,  together  with  the 
Vtbrionida,  which  all  possess  a  straight  and 
simple  alimentary  canail,  have  been  removed 
£rom  the  Infusoria,  and  classed  by  Professor 
Owen  with  the  lower  Vermes,  including  the 
Entozoa. 

Thus  the  animals  of  infusions,  although  of 
comparatively  simjde  organisation,  yet  manifest 
at  least  three  distinct  types  of  structure,  and 
are  referable  to  three  different  classes  of  ani- 
mals ;  many,  moreover,  have  been  proved  to  be 
embryos  of  algae. 

Many  genera  of  Infosoria  are  protected  by 
an  external  silicious  case.  The  observations 
which  Ehrenberg  had  made  on  the  modifications 
of  the  form  ana  surface  of  these  cases  of  the 
existing  Infusoria  led  to  his  capital  discovery 
of  their  remains  in  a  fossilised  state.  The 
mineral  called  PoUer-seheifer,  used  for  a  long 
period  in  the  arts  for  polishing  metals  and 
other  substances,  was  first  discovered  to  be 
composed  of  myriads  of  the  microscopic  fiinty 
cases  of  polvgastric  Infusoria  belonging  to  the 
genera  daiUonella,  BacUlaria,  Diatoma,  &c. 
Whole  strata  of  considerable  extent  and  thick- 
ness have  since  been  found  to  consist  almost 
exclusively  of  the  fossil  remains  of  Infusoria. 

iDVa  (the  South  American  name  for  one  of 
the  species).  A  Leguminous  genus  of  South 
American  trees  belonging  to  the  suborder 
Ceualpinia.  They  have  pinnated  leaves,  and 
in  many  cases  handsome  flowers.  The  white 
pulp  contained  in  the  pods  of  I.  FeuiUei  is  eaten 
in  Peru,  as  is  that  of  /.  speciabilis  and  others 
in  Panama;  while  that  of  the  West  Indian 
Z  vera  is  puigative. 

Inyliivlas  (Lat  a  crop).  The  crop  or 
dilatation  of  the  cesophagus,  in  which  the  food  is 
accumulated  and  macerated,  but  not  digested. 
It  is  largest  in  the  Gallinaceous  birds  and 
pigeons,  but  exists  in  certain  birds  of  prey  : 
also  in  the  flamingo,  and  others. 

Znyot.  A  word  of  doubtful  origin,  signi- 
fying chiefly  the  small  masses  or  bars  of  gold 
and  silver  intended  either  for  coining  or  ex- 
portation. 

XngralUiiir-    [Graftino.] 

ZBgraltoa.    In  Heraldry.     [Enqbailbd.] 

ZngTosaiiir.  [Enorossino;  Fobbstaixino.] 

Znrviiua  (Lat.  inguinalis,  from  inguen, 
the  groin).  Appertaining  to  or  situated  in  or 
near  the  groin :  as  inguinal  artery,  inguinal 
hernia,  &c 
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INHIBITION 

(Lat  inhabitans,  part  of  in- 
I  habito,  /  d^DtU  in).  In  Law,  a  word  used 
in  various  technical  senses.  Thus  a  person 
I  having  lands  or  tenemento  in  his  own  posses- 
sion is  an  inhabitant  for  the  purpose  of  repair 
of  bridges,  wherever  he  may  reside ;  but  for 
purposes  of  personal  service  the  inhabitant 
must  necessarily  be  a  resident  For  the 
purpose  of  the  poor  rate,  the  word  means  a 
person  residing  permanently  and  sleeping  in 
the  parish.  Where  the  right  of  voting  was  for- 
merly in  inhabitant  householders,  a  variety  of 
,  divisions  in  committees  of  the  House  of  Com- 
mons, in  some  instances  conflicting;  took  place 
I  on  the  point  But  it  ap^ars  to  be  geDer<ill7 
understood  that  an  inhabitant  is  one  who  keeps 
a  house  in  his  own  occupation,  either  personally 
residing  in  it^  or  having  it  occupied  by  servants 
and  ready  for  his  residence ;  having  what  is 
termed  the  animus  revertendi^  or  intention  to 
return. 

mhalatloB  (Lat  halo,  /  breathe).  The 
drawing  of  air,  gases,  or  vapours,  into  the 
lungs.  Many  sul^tances  are  medicinally  ap- 
plied in  this  form,  by  means  of  an  inhaler,  an 
instrument  so  contrived  as  to  admit  of  the 
inhalation  of  a  variety  of  vapours  mixed  more 
or  less  with  atmospheric  air.  The  steam  of 
hot  water,  the  vapour  of  tar,  of  ether,  of 
chloroform,  of  iodine,  chlorine,  &c.  may  be 
thus  administered. 

Znl&aniioiileal  Belatton.  In  Music,  that 
in  which  a  dissonant  sound  is  introduced. 

Znl&erttaaoe  (Lat  haeres,  an  heir).  In 
Law,  an  estate  or  real  property  which  a  man 
has  to  himself  and  his  heirs,  or  the  heirs  of  his 
body,  &c.,  is  termed  a  freehold  of  inheritance. 
[Fbh  Sdcplb;  Fbe  Tail.] 

Zii]&eritanoe,XAWo£  In  Physiology.  The 
law  by  which  individuals  invariably,  to  a  certain 
extent  transmit  their  forms  and  peculiarities  to 
their  offspring.  The  existence  of  this  law  has 
been  impugned  by  Mr.  Buckle,  but  it  is  satis- 
factorily borne  out  within  certain  limits  by 
the  phenomena  known  to  stud-masters,  sheep- 
farmers^  and  pigeon-fanciers^  who  are  able  to 
produce  almost  any  form  designed,  within  the 
limits  of  the  specific  characters  of  the  indi- 
viduaL  No  satisfactory  theory  has  yet  been 
oflTered  to  physiologiste  to  define  which  are  the 
faculties  transmitteid  by  the  male  and  the  female 
parente  respectively  to  their  progeny.  (Prosper 
Lucas,  Traiti  sur  fHiridiU.) 

Znlilbttiim  (Lat  inhibitio,  from  inhibeo,  I 
restrain).  In  Ecdesiastical  Law,  a  writ  com- 
monly issuing  out  of  a  higher  court  Christian, 
to  forbid  an  inferior  judge  from  further  piu- 
ceeding  in  a  cause  before  hjm ;  being  analogous 
to  a  prohibition  issuing  out  of  one  cl  the  king's 
superior  courts  of  justice. 

Ikhibition.  In  Scottish  Law,  a  species  of  dili- 
gence :  i  e.  process.  It  is  a  writ  in  the  king's 
name,  j)as6ing  under  the  signet  whereby  a 
debtor  is  prohibited  from  contracting  any  debt 
which  ma^  become  a  burden  on  his  heritable 
property  in  competition  with  the  creditor  at 
whose  instance  the  inhibition  is  taken  out;  and 
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ftoa  gnntiBg  any  deed  of  alienation,  Sec,  to  j 
the  pmuffiee  of  the  creditor.  The  heir  of  the ' 
debtor  la  sot  affected  by  the  inhibition  of  his 
aDeator.  Other  species  of  inhibition  are,  that 
of  a  husband  against  his  irife,  intended  to 
li^niify  that  her  superintendence  over  domestic 
iffiiin  has  ceased,  on  which  his  liability  for 
domestic  expenditure  contracted  by  her  also 
(xases ;  and  inhibition  of  tithes  or  teinds. 

&sis  (perhaps  from  the  same  root  with  Or. 
rftf'M,  and  Lat^  insula,  an  island).  An.  Irish 
word  signiffing  island,  used  as  a  prefix  to  the 
um«s  of  some  islands  on  the  coast  of  Ireland, 
tad  of  sereral  towns  situated  on  lakes  or  rivers  in 
the  same  country ;  as  Inisfallen,  Inisldlling,  &;c 

aalttel  ValoeiUr.  The  velocity  of  a  pro-  | 
JKtile  at  the  instant  after  leaving  the  mozzle , 

mtttattwe  (Lat  initium,  a  beginning).  In  ' 
Poiitica.  In  legislative  assemblies  constituted 
Bts  to  comprise  more  than  one  chamber,  or 
Bore  than  one  distinct  and  coordinate  power, 
thit  brandi  of  the  legislature  to  which  belongs 
of  right  the  power  to  propose  measures  of  a 
laiticolar  daas  is  said  to  have  the  initiative 
vith  respect  to  those  measures.  Thus  in  Eng- 
land an  propositions  for  taxing  the  subject, 
vhether  direcUy  or  indirectly,  must  begin  in 
the  Commons ;  a  usage  which  has  been  adopted 
n  most  modem  constitutions.  On  the  other 
hand,  there  are  some  private  bills  which  by 
esstom  originate  in  the  Lords ;  and  one  bill, 
thst,  namely,  for  a  general  pardon,  is  proposed 
in  the  first  instance  by  the  crown.  In  France, 
br  the  charter  of  1830,  the  three  branches  of 
the  coostitDtion  enjoyed  like  privileges  in  pro- 
posing laws;  but  custom  generally  concraed 
the  initiative  to  the  Chambn  of  Peers,  except- 
ing in  the  ease  of  money  bills,  which  must, 
u  in  England,  originate  with  the  Chamber  of 
Depoties ;  and  the  same  principle  is  preserved 
in  the  modem  legislature. 

I^ecttoM  (Lat^  injeetio,  from  hy'icio,  leatt 
m).  The  process  of  introducing  a  jet  of  cold 
viter  into  the  condensing  chamber  of  a  low- 
prepare  engine,  for  the  puipose  of  hastening 
the  production  of  a  vacuum. 

IxjacnoK.  A  liquid  thrown  into  a  cavity  of 
the  body  hj  means  of  a  bladder,  syringe,  or 
dasuc  bottle.  Injections  thrown  into  the  rectum 
are  eaOed  enemtia,  or  dystera  (from  6t.  icA^(«, 

bJvaettoB  (Lat.  injunctio).  In  Law,  a 
vrit  which  issues  under  the  seal  of  a  court  of 
wjirity.  It  is  defined  hj  Story,  *a  judicial 
process,  vhereby  a  party  is  required  to  do  or 
to  refraia  from  doing  a  particular  thing,  ao- 
rading  to  the  exigencr  of  the  writ,'  granted  in 
nrioQs  cases,  where  tne  court  thixiks  fit  to  in- 
terfere on  equitable  grounds  with  the  acts  of 
pttties,  or  with  the  course  of  other  jurisdictions. 
Thas  injunctions  are  granted  under  certain 
rireanwtanees  to  stay  proceedings  at  common 
law;  to  restrain  liie  negotiation  of  notes  and 
ether  securities ;  to  restrain  parties  from  the 
eommiaBion  of  waste;  to  preserve  property 
vhirh  ia  in  eoozae  of  litigation,  ke,  Iiyune- 
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tions  are  also  granted  to  direct  parties  to  quit 
possession  of  lands,  &c.  after  a  decree.  JDis- 
obedience  to  an  injunction  is  punishable  as  a 
contempt  of  the  court  from  which  it  issues. 
By  the  Common  Law  Procedure  Act,  1854, 
courts  of  common  law  were  for  the  first  time 
empowered  to  grant  writs  of  iiyunction  in 
certain  cases. 

Ink  (Gor. ;  Dutch  inkt ;  Fr.  encre,  perhaps 
from  the  Gr.  iyKavaroy :  Wedgwood,  s.v.).  The 
colouring  matter  of  common  writing  ink  is 
the  tannogallate  of  iron,  which  is  suspended  in 
water  by  gum  arabic ;  a  little  logwood  is  some- 
times added  to  deepen  and  improve  the  colour. 
A  good  writing  ink  is  made  as  follows :  Take 
six  ounces  of  finely  bruised  galls,  four  ounces 
of  gum  arabic,  four  ounces  of  green  vitriol,  and 
six  pints  of  soft  water.  Boil  the  galls  in  tho 
water ;  then  add  the  other  ingredients ;  and 
mixing  the  whole  well  together,  keep  it  in  a 
well-corked  bottle,  occasionally  shaking  it.  In 
two  months'  time  carefully  potir  off  the  ink 
from  the  residue  into  glass  bottles,  which 
should  be  well  corked ;  a  few  cloves,  or  a  drop 
or  two  of  creasote,  put  into  each  bottle,  prevent 
moulding.  The  addition  of  a  little  sugar  to 
ink  gives  it  a  gloss,  and  prevents  its  drying 
rapidly  and  perfectly ;  so  that  it  is  generally 
used  in  what  is  called  copying  ink.  Indian 
ink  is  a  compound  of  very  fine  lampblack  and 
size.  It  cannot)  like  common  writing,  be  re- 
moved by  acids;  but  as  it  does  not  bite  or 
sink  into  the  "paper,  it  may  generally  be  wiped 
off  with  a  moist  sponge.  Printing  ink  is  made 
with  boiled  linseed  or  nut  oil  and  lampblack. 
Red  ink  is  a  solution  of  alum  coloured  with 
brazil  wood.  Boil  two  ounces  of  brazil  wood, 
half  an  ounce  of  gum  arabic,  and  a  quarter 
of  an  ounce  of  alum  in  a  pint  of  water  for 
ten  minutes;  strain  the  decoction,  and  set 
it  aside  to  clear.  Ammoniacal  solutions  of 
cochineal  are  also  used  as  red  inks,  8gm- 
pathetio  inks  are  compounds  which,  when 
written  with,  will  remain  invisible  till  heated : 
solutions  of  cobalt  thus  become  blue  or  greon ; 
lemon  juice  turns  brown ;  and  a  very  dilute 
sulphuric  acid  blackens.  Marking  ink  is 
made  as  follows :  Dissolve  one  drachm  of  lunajr 
caustic  (fused  nitrate  of  silver^  in  half  an  ounce 
of  water  ^viously  thickenea  with  a  little  sap 
green :  wnte  with  this  upon  the  linen  previously 
prepared  for  its  reception  by  the  application  of 
a  weak  solution  of  carbonate  of  soda  thickened 
with  a  little  gum  arabic,  and  suffered  to  dry 
upon  the  linen.  A  good  marking  ink  requiring 
no  preparatory  appHcation  may  be  made  as 
follows :  Take  nitrate  of  silver  and  bitartrate 
of  potash,  of  each  one  ounce ;  solution  of  am- 
monia, four  ounces;  archil,  half  an  ounce; 
honev,  three  drachms;  compound  tragacanth 
powder,  one  drachm  and  a  half.  Bub  the 
nitrate  of  silver  and  the  tartar  together,  and 
then  add  the  other  ingredients.  Linen  marked 
with  this  ink  requires  to  have  a  hot  iron  passed 
over  it;  or  the  part  marked  may  be  held  to  the 
fire  till  the  marks  blacken.  (Gray's  Supplement 
to  the  Pharmacopmiik 
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Xnland  Seas.  In  TariouB  parts  of  the 
world  there  are  large  tracts  of  water  enclosed 
or  nearly  enclosed  by  land,  and  only  com- 
municating with  the  sea  by  narrow  channels 
called  straits.  When  the  communication  with 
the  ocean  is  somewhat  wider  than  deserves  the 
name  of  strait^  the  sea  is  generally  called  a 
OuLF,  and  when  yeiy  wide  indeed  it  becomes 
a  Bat.  When  the  waters  are  so  nearly  en- 
closed as  to  communicate  with  the  sea  only 
by  a  riyer,  they  are  called  Laxss.  [See  those 
separate  articles.] 

Of  all  inland  seas,  properly  so  called,  the 
HjEDrrBABAKEAN  is  the  most  important^  and 
the  Baltic  comes  next    The  Caribbban  Sba 
is  indeed  lareer  than  either,  but  it  is  less  com- 
pletely detached.    All  these  are  described  sepa- 
rately.   The  Black  Sba  and  the  Caspian  are 
remarkable,  but  the  former  is  a  sea  within  a 
sea,  and  the  latter  a  Uke.    The  Sea  of  Ok- 1 
hotsk,  between  North-eastern  Asia  and  the. 
Kurile  Islands;   the  Sea  of  Japan,  between 
the  Asiatic  coasts  and  the  islands  of  Japan ;  | 
the  Yellow  Sea  and  the  China  Sea,  also  on 
the  same   coast,  are  examples  more  or  less ' 
striking  of  the  same  semi-enclosed  pieces  of 
water.    The  Kbd  Sea  is  a  singular  strip  of, 
enclosed  water,  and  is  described  in  a  separate 
article. 

XnnooeBts*  Say.  In  the  Calendar,  a  festi- 
Tal  celebrated  on  the  28th  of  December,  in 
commemoration  of  the  infants  stated  in  the 
Gospel  of  St  Matthew  to  have  been  murdered 
hy  Herod  the  Great 

Xnnoiiilnatiun  (Lat  in,  neg.,  and  Domen, 
a  name ;  without  a  name).  Each  of  the  lateral 
bones  of  the  peh-is  is  called  os  innominatum  ; 
because  the  three  bones  of  which  it  consists 
originally,  namely  the  iscJdum,  the  Hium^  and 
the  pubis^  or  the  hip  bone,  the  haunch  bone, 
and  the  share  bone,  grow  afterwards  together 
00  as  to  form  what  appears  to  be  a  single  bone, 
which  is  thus  left  nameless. 

lans  of  Court.  Four  collegiate  societies 
established  in  London.  Every  candidate  for 
the  rank  of  barrister-at-law  is  obliged  to  be 
admitted  a  member  of  one  of  these  societies, 
and  submit  to  its  regulations  as  a  student. 
These  are:  I.  The  Inner  Temple;  2.  The 
Middle  Temple;  3.  Lincoln's  Inn;  4.  Gray's 
Inn.  They  are  governed  by  Benchebs.  The 
Inns  of  Chancer ff  (Clifford's,  Lyons,  Clement's, 
New,  Fumivar6,Thavies,  Staples,  and  Barnard's 
Inns)  were  formerly  subordinate  societies  de- 
pending on  the  Inns  of  Court,  but  this  connec- 
tion is  now  obsolete. 

Xmraendo  (Lat  innuo,  7  nod  or  beckon). 
In  Law.  In  the  old  Latin  forms  of  pleadings 
this  term  was  used  as  a  word  of  reference, 
when  in  rehiting  the  words  of  another  party  it 
was  necessary  to  describe  more  particularly  the 
person  or  thing  meant  by  that  party;  as,  for 
instance,  in  a  declaration  in  action  for  slander, 
which  is  the  most  ordinary  modem  case  of  the 
employment  of  the  innuendo,  the  plaintiff  avers 
that  the  defendant  said  that  he^  innuendo 
(meaning  the  plaintiff),  was  a  thief,  &c.  Hence  I 
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the  use  of  the  word,  an  innuendo,  in  <ndinaiy 
language  to  signify  a  covert  allusion. 

gnoearpm  (Gr.  Ys,  hf6s,  a  fibre,  and  iropr^t, 
fruit).  A  Leguminous  tree,  belonging  to  the 
group  Casalpimea,  The  seeds  of  /.  edulis  are 
eaten,  and  much  prized  by  the  natives  of  the 
Indian  Archipelago;  they  are  sweetish  when 
boiled  or  roasted  in  ashes^  but  are  not  a  vezy 
wholesome  or  palatable  food; 

Znoonlatioii  (Lat  in,  and  oculus,  an  eyr). 
The  introduction  into  the  blood  of  a  specific 
animal  poison  either  by  puncture  or  by  con- 
tact with  an  already  wounded  surface.  The 
term  is  generally  used  in  reference  to  the  vano- 
lous  or  smallpox  poison.  It  is  equally  appli- 
cable, however,  in  sfx^aking  of  the  matter  of 
glanders,  or  of  that  which  occasionally  enters  the 
circulation  owing  to  punctures  received  while 
dissecting  the  bodies  of  those  who  have  perishnl 
from  certain  peculiar  forms  of  disease.  In- 
oculation by  the  vaccine  virus  is  termed  vatri- 
nation.  It  is  said  that  inoculation  by  the 
smallpox  virus  was  first  practised  by  the  Cir- 
cassians, who  adopted  it  as  a  means  of  preserve 
ing  their  women  from  the  ravages  of  a  disease 
so  calculated  to  destroy  beauty.  Some  believe 
that  Lady  Wortley  Montague  introduced  inoca- 
lation  into  Britain  from  Turk^  in  1721,  her 
son  having  been  inoculated  at  Constantinople. 

Much  has  been  written  on  the  advantages  of  i 
inoculation  as  a  means  of  preserving  life.  It  has 
been  calculated  that  in  severe  epidemics  one- 
third  of  the  adults  attacked  die,  and  one-seventh 
of  the  children;  whereas,  if  inoculation  be  prac- 
tised and  the  patient  carefully  treated,  only  1  in 
500  or  600  perish.  Vaccination  has  now  super- 
seded inoculation  ;  and  the  legislature  is  so  pt-^ 
suaded  of  the  advantages  of  the  former,  that 
inoculation  is  punishable  by  law,  while  vaccina- 
tion is  compulsoiy.     [Cowpox;  Vaocihatiox.] 

Znoonlatlon  of  Grass  Aands.  The  or- 
dinary method  of  turning  a  ploughed  field  into 
a  meadow  or  pasture  is  by  sowing  it  with  grass 
seeds;  but  as  this  part  of  agriculture  was 
formerly  very  ill  understood,  and  the  result 
of  sowing  grass  seeds  fieJled  frequently  to 
answer  the  expectations  of  the  sower,  the 
practice  of  what  is  called  inoculation  has  of 
late  years  been  invented,  though  practised  but 
in  very  few  instances.  This  consists  in  pn^ 
paring  the  soil  as  if  it  were  to  be  sown  doun 
with  grass  seeds ;  but  instead  of  sowing  tbef^c 
on  the  surface,  there  are  distributed  over  it 
small  fragments  of  turf  taken  from  the  best  oM 
pasture  land  which  the  neighbourhood  afiforda. 
These  fragments  may  be  about  two  or  three 
inches  square,  and  they  are  laid  down  on  the 
surface  at  the  rate  of  about  one  in  every  square 
foot.  After  they  are  deposited,  grass  «vds, 
mixed  with  clover,  are  scattered  over  the  sur- 
face, and  the  field  is  rolled  to  press  down  the 
turf  and  press  in  the  seeds.  In  consequence  of 
the  fragments  of  turf  being  placed  on  fni^h 
soil,  the  grasses,  and  other  vegetables  which 
they  contain,  if  of  the  creeping  kind,  gww 
luxuriantly,  and  their  stems  cover  the  intorviil^ 
between  the  fragments;    but  if  the  gnussea 
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which  the  fragments  contain  should  not  be  of 
the  creeping  or  stoloniferons  kinds,  it  is  evident 
that  the  intervals  between  them  must  chiefly 
depend  for  their  grassy  surface  on  the  seeds 
which  have  been  sown.  On  the  whole,  the 
inoculation  of  grass  land  may  be  considered  as 
a  needlessly  ea^>enfiiTe  process,  unsuitable  to 
the  present  advanced  state  of  agriculture. 

iBosenlatloii  (Lat.  in,  and  osculatio,  a 
kitsing).  The  union  of  vessels  by  conjunction 
of  their  extremities.  This  term  is  tometimee 
lifflit«d  to  the  communication  of  trunks  or  large 
TSfisels  with  each  other ;  and  where  the  rami- 
fidtions  wfaidi  unite  are  small  or  capillary,  the 
vessels  are  said  to  anastomose, 

Xnosie  Add.  An  acid  fbund  by  Liebig 
m  the  juices  of  the  flesh  of  animals, 

Zaquest  (from  Lat  in^uiro,  I  search  into). 
In  Liw,  an  inquisition  of  jurors  in  causes,  dvil 
or  criminal,  when  the  facts  are  referred  to  their 
trial,  being  impanelled  by  the  sheriff  for  that 
paipo8&  Also  the  persons  to  whom  the 
trial  of  fact  in  any  question,  civil  or  criminal, 
is  CQmmitted.  An  inquest  of  office,  or  inqui- 
sition, is  an  inquiry  made  by  the  king^s  officer, 
sheri^  coroner,  &c.,  by  virtue  of  their  office, 
or  by  writ  sent  them  for  that  purpose^  or  by 
per»)ns  acting  under  a  special  commission,  to 
inquire  concerning  any  matter  which  entitles 
the  king  to  the  possession  of  lands  and  tene- 
ments, or  goods  and  chattels ;  as  forfeiture  for 
ofenees,  wreck,  treasure-trove,  &c.  The  king's 
title  in  general  commences  on  office  found,  i.  e. 
after  the  inquest  has  declared  the  results  of  its 
inTestigntJons. 

Xnqirisltlon  (Lat  inquisitio,  a  seeking  for). 
The  title  given  to  a  court  aimed  with  exten- 
«Te  erimmal  authority  in  various  European 
countries ;  especially  instituted  to  inquire  into 
offences  against  the  established  religion.  The 
first  of  these  tribunals  of  fiiith  was  established 
in  the  south  of  France  after  the  conquest 
of  the  Albigeois  in  the  thirteenth  century. 
Thej  were  established  in  Spain  in  the  middle 
'  <rf  the  same  centuiy,  not  without  much  oppo- 
sition on  Uie  part  of  the  bishops  and  secmar 
^^fgy*  vho,  in  Castile,  long  maintained  their 
ndnsive  spiritual  jurisdiction.  In  1484,  the 
snpreme  general  inquisition  was  founded  at 
Senile  by  Queen  Isabella,  with  the  aid  of  the 
Cardinal  Pedro  Gonzalez  de  Mendoza.  This 
great  court,  commonly  known  by  the  name  of 
the  Holy  Office,  had  far  more  extensive 
antfaority  than  those  local  tribunals  of  the 
same  name,  which  had  previously  been  esta- 
blished. Thomas  de  Torquemada,  prior  of  a 
Dominican  convent^  was  its  first  president,  with 
the  title  of  inquisitor^neraL  The  process  of 
the  inquisition  was  widely  difierent  from  that 
«f  aU  other  courts  of  justice.  The  king  named 
the  grand  inquisitor,  who  appointed  his  as- 
Kwin,  some  of  whom  were  secular,  but  the 
gRster  part  regular  ecclesiastics:  the  coun- 
sellors were  six  or  seven  in  number,  of  whom 
one,  by  the  ordinance  of  Philip  UI.,  must  be  a 
Dondniean.  A  party  who  was  brought  under 
6<>gninnce  of  the  court  by  secret  accusation 
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was  immediately  seised  by  its  officers  (termed 
officials  or  famUiars\  and  his  property  put 
under  sequestration.  If  the  accused  was 
fortunate  enough  to  absent  himself,  and  did 
not  appear  at  the  third  summons^  he  was 
excommunicated,  and  in  some  cases  burnt  in 
effigy.  The  subsequent  process  of  the  court 
by  imprisonment,  secret  examination,  and 
torture,  is  well  known.  Penitent  ofienders 
were  subjected  to  imjprisonment,  scourging, 
confiscation,  and  legal  infamy.  Persons  con- 
victed and  sentenced  to  death  were  burnt  at  the 
autos  da  f^  which  usually  took  place  on  some 
Sunday  between  Trinity  und  Advent.  According 
to  a  common  calculation,  340,000  persons  were 
punished  by  the  inquisition  from  1481  to  1808,  of 
whom  nearly  32,000  were  burnt  In  1808  it 
was  abolished  by  Napoleon.  It  was  afterwards 
re-established  b;^  Ferdinand  III.  in  1814 ;  but 
having  been  again  abrogated  by  the  cortes  in 
1820,  it  has  not  been  since  reconstituted.  In 
Portugal,  the  supreme  court  of  inquisition 
was  established  in  1557.  Its  history  in  many 
respects  resembles  that  of  the  Spamsh  court ; 
but  in  the  eighteenth  century  its  power  was 
greatly  curtaiUd  by  ordinances  which  required 
a  certain  degree  of  publicity  in  its  procedure. 
It  was  abolished  by  the  cortes  of  1821.  There 
were  courts  of  inquisition  in  various  southern 
provinces  of  France,  the  principal  that  of 
Languedoc,  established  at  Toulouse,  which  was 
first  founded  after  the  war  against  the  Albi- 
geois; but  their  power  was  Umited  not  long 
after  their  creation,  and  fell  into  desuetude 
long  before  their  final  abolition.  At  Borne  the 
inquisition  was  only  established  in  1542  as  a 
congregation  of  cardinals,  styled  of  the  holy 
office;  but  the  other  courts  of  inquisition 
throughout  the  Catholic  world  became  subject 
to  this  body.  Its  authority  was  never  reoog^ 
nised  in  France,  and  formally  denied  by 
arrets  dn  parlement  in  1719  on  the  occasion 
of  the  constitution  Unigenitus,  In  Italy  itself 
the  institution  never  took  much  hold  on  the 
manners  or  usages  of  the  people.  The  court; 
however,  subsists  at  Bome  chiefly  in  practice 
for  the  correction  of  ecclesiastical  delinquents, 
but  its  subjects  of  jurisdiction  are  legally 
deemed  to  be,  heresy,  blasphemy,  polygamy, 
sacrilege,  abuse  of  confession,  fiilse  pretences 
to  holmess,  divination  and  sortilege,  use  of 
prohibited  books,  breach  of  the  fiists  of  the 
church,  &C. 

Several  well-known  histories  of  the  inqui- 
sition have  been  published,  particularly  that 
of  Limborch.  The  reader  may  also  consult 
Mosheim  voL  iiL;  Prescott's  Ferdinand  and 
Isabella ;  Quart,  Rev,  voL  Iv. ;  Uorente's  Hist, 
of  the  Inquisition, 

InsaaiU  (Lat  insanitas).  Unsoundness  of 
mind.  This  condition  has  been  variously  de- 
scribed, but  no  very  satisfactory  definition  has 
yet  been  given,  owing  most  probably  to  the  fact 
that  aU  the  mental  phenomena  observed  in  the 
disease  are  to  be  detected  in  some  degree  in  a 
vast  number  of  persons  who  cannot  be  regarded 
as  insane.    When,  however,  we  meet  with  ono 
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in  whom  the  powers  of  conception  and  of  rea- 
soning are  very  far  remoTea  from  those  of 
people  in  general,  we  must  pronounce  him  in- 
sane, and  this  opinion  will  be  further  strength- 
ened if  with  this  perversion  of  conception  and 
of  reasoning  power  we  can  detect  an  uncon- 
trollable violence  of  the  emotional  feelings,  and, 
further,  a  perversion  of  the  will,  of  the  sensa- 
tions, and  of  the  instincts. 

Pathologists  and  psychologists  are  now  pretty 
well  agreed  that  insanity  is  always  connected 
either  with  some  minute  degeneration  of  brain 
structure,  or  with  some  still  more  obvious  de- 
viation from  normal  anatomy.  Thus  the  rela- 
tive weight  of  the  cerebrum  to  the  cerebellum 
has  been  shown  to  be  less  in  the  insane  than  in 
healthy  persons.  The  specific  gravity,  too,  of 
both  the  white  and  prey  matter  is  increased 
in  insanity.  Again,  it  has  been  demonstrated 
that  a  very  important  change  occurs  in  the  sub- 
stance of  the  brain,  that  a  shrunken  condi- 
tion is  gradually  brought  about,  and  that  the 
nerve  cells  become  degenerated,  while  inert 
matter  is  deposited,  causing  atrophy  of  the 
healthy  structure.  It  is  not  possible  to  say 
more  here  on  this  very  extended  subject,  than 
that  the  disorders  of  the  mind  have  been 
classified  variously  according  to  the  nature  of 
the  mental  phenomena  observed  in  the  pro- 
pensities which  may  have  become  over-excited. 

[LUNACT.] 

Znscrlbed  ftnd  CIronmMribed  riguriM, 

In  Geometry,  when  the  angulai^  points  of  one 
rectilineal  figure  are  situat^  in  the  sides  of  a 
second,  the  former  is  said  to  be  inscribed  in 
the  latter,  and  the  latter  to  be  circumscribed  to 
the  former.  The  same  relative  designations  are 
employed  when  one  of  the  figures  is  curvilinear, 
it  being  understood  that  when  the  inscribed 
figure  is  curvilinear  it  must  touch  all  the  sides 
of  the  rectilineal  one.  The  inscription  and 
circumscription  of  figures  have  occupied  the  at- 
tention of  geometers  since  the  earliest  a^es. 
Euclid  devoted  his  fourth  book  to  the  subject 
[Polygon],  and  some  of  the  most  important  and 
remarkable  of  modem  geometrical  theorems  and 
problems  have  a  like  origin.  We  need  only  cite 
as  examples  the  well-known  theorems  of  Pascal 
and  Brianchon  with  respect  to  a  conic  and  its 
inscribed  and  circumscribed  hexagons,  and  the 
celebrated  'porism  of  the  inscribed  and  circum- 
scribed polygon,'  according  to  which  two  conies 
may  be  so  related  that  a  jpolygon  of  a  given  num- 
ber of  sides  may  be  inscribed  in  the  one  and  cir- 
cumscribed to  the  other,  no  matter  at  what  point 
of  the  circumscribing  conic  the  construction  may 
commence.  On  this  subject  Fuss  and  Mention 
in  the  Bull,  de  VAcad.  de  JSt,  Pit,  Poncelet  in 
his  Traiee  des  Propriety  Projectives  des  Fiaures, 
Steiner  and  Jacobi  in  CreUe's  Joumd^  and 
Cayley  in  the  Phil.  Trans,  and  PhU,  Mag.  &c, 
as  well  as  other  writers,  have  published  valuable 
researches. 

Znsciiptiott  (Lat  inscriptio).    In  Numis- 
matics, words  placed  in  the  middle  of  the  re- 
verse side  of  some  coins  and  medals.     [Numis- 
matics.]   For  the  value  of  inscriptions  gene- 
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rally  as  historical  documents,  see  Histoucal 
Ckbdibiijtt. 
Xnseeta*  [Entomoloot.] 
ZiifteottTora(Lat.  insecta,  insects,  and  voro, 
I  devour).  The  name  of  an  order  of  lissen- 
cephalous  Mammals,  comprehending  those 
which  have  three  kinds  of  teeth,  and  lire 
wholly  or  chiefiy  on  insects ;  also  of  an  order 
of  birds  in  tiie  ornithological  system  of  Tern- 
minck. 

Znseited  Colmnii*  In  Architecture,  a 
column  standing  or  appearing  to  stand  partlj 
in  a  waU. 

Znsertloii  (Lat.  insertio).  In  Botany,  a 
term  employed  to  denote  the  manner  in  which 
one  part  grows  out  of  another.  It  was  invented 
at  a  time  when  tiie  laws  of  vegetable  structure 
were  unknown,  and  it  was  supposed  that  bodies 
which  really  grow  from  each  other  were  inserted 
into  each  other.  Thus  stamens  said  to  be  in- 
serted into  a  calyx  are  in  reality  stamens  that 
adhere  to  the  sides  of  a  calyx. 

Insertion.  In  Printing,  any  new  matter 
inserted  in  correcting  proof  sheets,  the  caret 
mark  (/\)  indicating  where  it  is  to  go.  If 
a  compositor  omits  anything  in  settings  the 
matter  omitted  is  called  an  out. 

ZnseMiores  (Lat.  from  insideo,  I  sit  on).  A 
name  by  which  Mr.  Vigors  has  designated  his 
second  order  of  birds,  including  the  Passeres 
and  Scansores  of  Cuvier ;  and  which  C.  Bona- 
parte applies  to  a  primary  division  of  birds  in 
his  Systema  Vertebratorum,  including  the  Pas- 
seres,  Scansores,  and  Aecipitres  of  Cuvier.  As 
the  term  signifies  those  oirds  which  perch,  it 
is  applicable  to  numerous  species  belonging  to 
Linnsean  and  Cuvierian  orders  not  yet  included 
by  later  innovations  under  the  term  of  Perchers 
or  Tnsessores. 

Zkiset  or  Offont.  In  Printing;  when  some 
kinds  of  books,  such  as  those  in  12mo,  24mo, 
&c.,  are  sent  to  the  bookbinder  and  the  sheets 
are  folded,  the  oficut  is  put  into  the  middle  of 
the  sheet  to  complete,  the  succession  of  paging. 
Zkisolatloit  ^Lat  sol,  ths  sun)  or  Soorota- 
tniT*  A  local  disease  of  plants,  attributable  to 
exposure  to  too  bright  a  light,  which  causes  an 
excessively  rapid  evaporation,  the  efiect  of  which 
is  to  kiU  the  pert  in  which  the  evaporation 
takes  place. 

lUftoU&lo  AdAm  A  remarkably  insoluble 
substance  derived  from  cuminic  add  by  the 
prolonged  action  of  chromic  acid. 

InsolTenoy  (Lat.  in,  neg.,  and  solvo,  Ij^). 
In  Law,  formerly,  the  inability  of  an  individual 
not  engaged  in  trade  to  pay  his  debts.  Tho 
insolvency  of  a  trader  was  called  bankruptcf/. 
In  1861  the  consolidation  of  bankrupt^  with 
insolvency  was  eflfected  by  statute.      [Baxk- 

BUPTCT.] 

Znsplratloii  (Lat.  inspiratio,  from  in,  an  i 
spiro,  /  breathe).  The  act  of  drawing  air  into 
the  lungs.  [Rbspiration.] 
Inspiration.  In  Theology.  [Rhveiation.] 
Zofttallatloii  (Low  Lat.  in,  and  stallum,  a 
seaty  A  name  applied  to  the  ceremony  of  in- 
stating persons  in  honours  or  dignities;  as  a 
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Knight  of  the  G«rter  in  the  chapel  of  St  G-eorge 
at  Windsor ;  a  chancellor  in  a  university ;  or 
a  dean,  prebendary,  or  other  ecclesiastical  dig- 
ttittfr,  in  the  stall  of  the  cathedral  to  which  he 
belongs. 

ZBstant  (Lat  instans,  part,  of  insto,  /  am 
prf«nt),  A  part  of  time  or  duration  in  which 
no  sncoession  is  perceived.  There  are  three 
kinds  of  instants  distinguished  by  the  school- 
men; a  temporary,  a  natural,  and  a  rational 
instant  The  first  is  a  part  of  time  imme- 
diately preceding  another ;  the  second  is  what 
h  otherwise  termed  a  priority  of  nature,  which 
obtains  in  things  subordinate  in  acting,  as  first 
and  second  causes,  or  causes  and  their  effects ; 
and  the  third  is  not  any  real  instant^  but  a 
point  which  the  understanding  conceives  to 
iuTe  existed  before  some  otiher  instant,  founded 
on  the  nature  of  the  things  which  caused  it  to 
be  conceived. 

Instantaneoiis  Axis.  In  Mechanics,  the 
locos  of  the  points  which  at  any  instant  are  in 
a  state  of  rest,  when  a  body  turns  in  any  manner 
aponnd  a  fixed  point  [Rotatiohs,  Composi- 
tion iin)  RBSOrUWON  OF.] 

loatantaneotts  Slidlnff  Axis.  In  Me- 
('Ii.iuics,  the  right  line  along  and  around  which 
a  body  moving  with  perfect  freedom  may,  at 
any  instant,  be  regwled  as  simultaneously 
sliding  and  rotating.  It  coincides  with  the  so- 
ca'Ai^d  ctntral  oris,    [Rotations^  Coiii>osxnoN 

AXD  RkSOLUTIOK  OF.] 

iBstaatlSB  CrtieU  (Low  Lat).  In  Fhilo- 
fopby,  crueial  instances  or  examples ;  a  phrase 
invented  by  the  fancy  of  Bacon.  The  use  of 
crocial  examples  or  experiments  is  to  facilitate 
the  process  of  induction.  For  example,  A  and 
B,  tvo  different  causes,  may  produce  a  certain 
Dumber  of  similar  efieets;  find  some  effect 
which  the  one  produces  aud  the  other  does 
C'>t,  and  this  wiU  point  out  as  the  direction- 
pn*t  at  a  point  where  two  highways  meet  (crux), 
»hich  of  these  causes  may  have  been  in  opera- 
tion in  any  particular  instance.  Thus,  for  ex- 
ample, many  of  the  symptoms  of  the  Oriental 
plague  are  conmion  to  other  diseases ;  but  when 
the  observer  discovers  the  peculiar  Imbo  or  boil 
of  the  complaint,  he  has  an  instantia  crucia, 
which  directs  him  immediately  to  its  discovery. 
(See,  amongst  other  commentaries  on  Bacon, 
I1a)'fair'B  Introd.  and  Edin,  Rev,  vol.  xxzvi.) 

Znatinet.    [Rbasok.] 

Instltafte  (Lat.  institutos,  part  of  instituo, 
I  appointX  The  principal  philosophical  and 
literarjr  society  of  France,  formed  in  1795  by 
the  union  of  four  academies.  [Acadeut.] 
Itutitkte  is  applied  also  to  several  works  em- 
bodying the  principles  of  Roman  law ;  of  these 
the  diief  are  those  of  Justinian  and  Gains. 

Inatttatloii.  In  Ecclesiastical  Law,  others 
wise  called  investiture,  is  the  admission  of  a 
derit  to  the  church  to  which  he  has  been  pre- 
sented by  the  onlinary  (bishop,  vicar-general, 
&c).  i^T  institution  the  church  is  in  con- 
templation of  law  fuU ;  but  Induction  [which 
see]  is  required  to  give  possession  of  tbe  tem- 
poralities. 
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XnstltiitloiM.  In  Literature,  a  term  de- 
noting originally  a  system  of  the  elements  or 
rules  of  any  art  or  science,  but  signifying  in 
a  more  comprehensive  sense  all  associations 
formed  for  the  improvement  of  society  at  large, 
or  the  parties  immediately  concerned. 

ZnstmctloB,  Criminal.  In  French  Law, 
the  technical  term  for  the  preliminary  investipa- 
tions  and  procedure  at  tlie  trial  of  a  criminal 
Its  management  is  intrusted  to  special  officers, 
termed ^w^M  d' instruction, 

Instrtunental  Case.  In  Grammar,  the 
case  which  is  used  to  express  the  instrument 
with  which  any  act  is  performed.  In  Latin, 
the  instrumental  case  is  commonly  called  the 
ablative;  in  Greek  it  is  terme<i  the  dative-, 
but  the  two  cases  are  really  distinct  [Loca- 
xrvB  Case.] 

Xnstmineiital  Brron.  Those  errors 
which  arise  exclusively  from  want  of  mathe- 
matical accuracy  in  any  instmment.  Thus  the 
flexure  of  a  telescope  tube  induces  an  instru- 
mental error, 

Xnsvlated  (Lat.  insulatus).  In  Architecture, 
a  term  meaning  that  the  building  to  which  it  is 
applied  is  detached  fiom  any  other.  Thus,  a 
church  is  said  to  be  insulated  when  it  adjoins 
no  other  building;  as  also  a  column  is  said  to 
be  insulated  when  standing  out  free  Irom  a 
walL 

ZiunilatlMii  A  body  is  said  to  be  insulated 
which,  containing  a  quantity  of  free  caloric,  or 
of  the  electzic  fluid,  b  surrounded  by  non- 
conductors, and  the  communication  with  other 
bodies  thereby  cut  off. 

XiMiiIators.  In  Electricity,  this  term  is 
synonymous  with  non-conductors,  [Elbotri- 
cfty.]  The  following  substances  are  amongst 
the  best  insulators  i-^ 

Dry  air.  Caoutchouc 

SheU  lae.  Silk. 

Sulphur.  Dry  fur. 

Resins.  Glass. 

Gutta  percha. 

tkuraraiioe.  A  contract  of  indemnity 
whereby  the  insurer,  in  consideration  of  a 
certain  premium,  undertake^  to  indemnify  the 
insured  against  loss  arising  by  the  occurring 
of  a  contingent  event ;  such  as  the  destruction 
of  houses  by  fire,  the  loss  of  ships  at  sea,  the 
fiiilure  of  crops  through  the  inclemency  of  the 
seasons. 

Insurance  is  sometimes  synonymously  used 
with  assurance',  but  the  latter  term  is  now 
more  firequently  applied  to  one  particular  class 
of  oontractSt  namely  those  which  depend  on 
the  continuance  or  failure  of  human  life,  while 
insuranice  i&  applied  to  risks  of  all  other  kinds. 
For  the  explanation  of  the  principles  on  which 
life  assurances  are  calculated,  see  Assurancb. 

In  all  cases  of  insurance,  the  first  thing  to  be 
determined  is  the  degree  of  probability  that  the 
event  under  consideration  will  take  place ;  but 
it  seldom  if  ever  happens  that  this  is  known 
with  any  moderate  degree  of  precision.  Even 
in  the  commonest  cases,  it  is  perhaps  altogether 
impoBsible  to  procure  the  data  necessary  fur  the 
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aecxiTate  determination  of  this  element  Suppose, 
for  example,  an  insurance  is  to  be  effected  on  a 
ship  bound  on  a  voyage  to  China:  in  what 
manner  is  the  probability  of  its  reaching  its 
destination  in  safety  to  be  determined  ?  Even 
if  an  accurate  account  had  been  kept  of  all  the 
Toyages  made  during  a  century,  and  the  number 
of  successful  as  well  as  the  number  of  un- 
successful ones  were  precisely  known,  the  data 
would  stUl  be  very  insufficient  for  determining 
the  risk  of  the  loss  of  any  individual  vesseL 
The  loss  of  a  ship  is  not  a  simple  event  like 
the  turning  up  of  a  number  on  the  face  of  a 
die.  The  greater  or  less  prevalence  of  hurri- 
canes at  the  season  of  the  year  when  the 
vovage  is  to  be  made;  the  strength  of  the 
ship  and  sufficiency  of  its  equipment;  the  skill 
of  Uie  commander,  and  the  character  and  dis- 
cipline of  the  crew — ^are  all  elements  materially 
wecting  the  risk,  but  which  it  is  impossible  to 
reduce  to  numerical  values  and  precise  calcula- 
tion. All,  therefore,  that  can  be  done  is  to  adopt 
certain  mean  or  average  values,  deduced  from 
observations  of  the  fate  of  vessels  in  circum- 
stances not  indeed  precisely  the  same,  but 
having  some  degree  of  similarity.  To  the 
insurer,  if  he  sufficiently  multiplies  his  adven- 
tures, the  result  will  be  the  same  in  the  long 
run  as  if  he  had  a  more  accurate  appreciation 
of  the  separate  influences  of  whicn  the  pro- 
bability of  the  safe  arrival  of  a  vessel  at  a 
given  port  is  composed;  but  the  evil  which 
results  from  this  deficient  knowledge  of  facts  is, 
that  the  owner  of  a  ^ood  ship,  by  paying  the 
same  premium  for  insurance  as  the  owner 
of  a  bad  one,  is  chaised  for  indemnification 
against  a  risk  which  he  really  does  not  run ; 
and  hence  the  motives  for  improving  the 
construction  of  vessels  are  not  only  destroyed, 
but  it  eyen  becomes  an  object  of  pecuniary 
interest  to  expend  in  their  equipment  nothing 
beyond  what  is  necessary  to  give  them  that 
anoderate  degree  of  goodness  or  seaworthiness 
which  suffices  to  render  them  insurable  on  the 
ordinary  terms.  This  system,  however  much 
it  is  to  be  deprecated,  is  rather  advantageous 
than  otherwise  to  the  underwriters  or  insurers, 
because  their  premiums  are  chaiged  in  pro- 
portion, and  it  renders  insurance  more  neces- 
sary. The  pecuniary  loss  falls  ultimately  on  the 
million  who  consume  the  merchandise ;  and  as 
to  the  loss  of  human  life^  that  consideration 
will  probably  operate  as  a  check  to  cupidity 
only  in  so  fiur  as  it  may  tend  to  raise  the  wages 
of  seamen. 

With  respect  to  insurances  against  fire,  the 
exact  appreciation  of  the  risk  is  not  less  diffi- 
eult  than  in  the  case  of  marine^insurances; 
but  mathematical  nicety  on  this  subject  is  of 
little  importance,  for  the  amount  of  experience 
affi>rded  by  the  general  prevalence  of  the 
practice,  and  the  competition  which  exists 
among  the  numerous  rival  companies,  have 
probably  had  the  effect  of  ac^'usting  the  pre- 
mium to  the  average  risk  with  all  the  accuracy 
which  is  practically  attainable.  The  premium 
charged  by  the  London  offices  for  insuring 
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property  of  the  value  of  100^.  for  a  year  is  one 
shilling  and  sixpence,  which  corresponds  to  an 
average  annual  loss  of  nearly  1  in  1,300 ;  but 
it  is  to  be  observed,  that  tlie  sum  which  is 
charged  as  premium  is  presumed  to  be  sufficient 
not  only  to  cover  the  losses,  but  also  to  defray 
the  expenses  of  the  establishment,  and  to  afford 
an  adequate  interest  on  the  amount  of  the  capi- 
tal laid  out  or  risked  by  the  insurance  company. 
Stamp  duties  on  policies  of  sea  insurance  were 
reduced  and  fixed  by  7  Vict,  c  21,  in  1844,  on 
a  graduated  scale,  vaiying  from  ^d,  to  4^.  for 
oach  100/.  insured.  Those  on  fire  insurance 
have  been  reduced  during  the  session  of  186r5. 

The  characteristic  property  of  insurances,  af 
whatever  nature,  is  their  tezidency  to  reduce  to 
a  certain  average  value  the  profits  or  advan- 
tages arising  from  all  speculations  of  the  samo 
kind,  however  great  the  number  may  be.  The 
f:ain  which  the  insurer  makes  on  his  success- 
ful speculations  indemnifies  him  for  his  loss 
by  those  which  are  unsuccessful ;  and  to  the 
insured  the  result  is  the  same  as  if  they  had 
p&id  their  premiums  into  a  common  fund, 
and  agreed  to  make  good  to  each  other  their 
individual  losses.  The  insurers  are  only  the 
intermediate  agents  of  this  supposed  association, 
and  their  profits  may  be  regarded  simply  as  the 
salary  of  tneir  functions.  If  other  means  exi&t 
of  dividing  the  risks,  insurance  becomes  unne- 
cessary. A  mercantile  company  employing  a 
very  great  number  of  ships,  or  taking  part  in  a 
very  great  number  of  enterprises,  would  derive 
no  b^efit  from  insurance.  The  loss  on  those 
which  are  unsuccessful  is  compensated  by  the 
premiums  saved  on  the  whole;  in  fact,  the 
company  acts  as  insurer  to  itself.  On  this 
principle  the  government  does  not  insure  ves- 
sels belonging  to  the  royal  navy  nor  public 
buildings. 

mtaiTllo  (Ital.\  The  term  applied  to  gem 
engraving  when  the  subject  is  represented  as 
being  sunk  below  the  level  of  the  original  sur^ 
face ;  it  is  the  contrary  to  riliew  or  cuto  riliew, 

Znte^er  (Lat  whole).  In  Arithmetic,  a 
whole  number  as  opposed  to  a  fraction  or 
mixed  number.  In  general,  the  adjective  in- 
tegral  is  applied  to  quantities  and  functions 
to  denote  the  absence  of  fractional  forms.  A 
com^plex  integer  in  the  theory  of  numbers  is  of 
the  form  a  +  5  i/  ~  1,  where  a  and  h  denote 
ordinary  (real)  integers.  The  theory  of  com- 
plex numbers  was  foimded  by  Gauss  in  1825 
[Theoria  Resid,  Biquadraticorum);  but  the  most 
lucid  exposition  of  its  elementary  principles 
was  given  by  Dirichlet  in  Crelle*s  Jbuma/, 
voL  xxiv.  The  product  a*  +  b^  of  a  complex 
number  a  +  6  >/  —  1,  and  its  conjugate  a—h  -/  —  i 
iis  called  its  norm,  and  denoted  by  either  of 
the  symbols 

NCa  +  ^A/"^),  N(a-J  V^). 
The  four  associated  numbers 

a  +  6-/~l,  a'/^—hf 
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u  veil  as  their  respective  conjugates,  have  all 
the  same  norm.  A  complex  number  is  said  to 
be  priine  when  it  admits  of  no  divisors  except 
itself  its  associates,  and  the  four  tinits, 

1,-1,  V"^l. -v'"^!. 
Many  of  the  higher  arithmetical  theorems, 
BQcIi  as  that  of  Fezmat,  may  be  eoctended  to 
ccmplex  numbers. 

Xntegral  CalonliM.  The  inverse  of  the 
differential  calculus.  All  problems  in  integral 
alcubaa  resolve  themselves  ultimately  to  the 
determination  of  the  function  which  has  a  given 
differential  coefficient;  in  other  words,  to  the 
discoTOiy  of  the  function  F(x\  which  when 

sabmitted  to  the  direct  operation  3-  yields  tlie 

knovn  lesnU  F(«).    Thus 


(i)"V(,) 


is  an  appropriate  symbol  for  F(«)l    Another 
smbol  for  F(jr),  however,  is 


/" 


which  denotes  primarily  the  limit  of  the  sum 

Then  Ax  is  allowed  to  diminigh^  and  the 
ivunber  of  terms  added  to  increase  in  propor- 
tion. [Ihtbobatiok.]  Such  a  limit  is  called 
an  mdffinUe  integral.  The  e<^uivalence  of  the 
above  two  definitions  of  an  integral  may  be 
rigorously  established  by  a  method  similar 
to  that  noticed  under  Imtbobatiok.  The 
foUowiog  geometrical  illustration  of  this  equi- 
Taleooa  will  here  suffice,  and  will  at  the 
Kme  time  furnish  an  example  of  one  of  the 
many  important  applications  of  the  integral 
caJcolui.  Let  F(x)  denote  the  plane  area 
OPMH  enclosed  between  a  curve  HM,  two 
rectangular  axes  O  X,  O  Y,  and  the  ordinate 
HP,  corresponding  to  any  abscissa  0P>=«. 
^en  if  PQ  be  any  constant  increment  Ax, 

F(«+ A«)-F(x) 
will  dearly  represent  the  area  of  the  slice 
MPQN  which,  in  magnitude,  is  intermediate 
between  the  redangles  KP  and  NP.    Hence 

F(x^-  Ag)-F(j) 
Ax 
vin  represent  a  line  intermediate  in  length 


.F(x)=F(x); 
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between  MP  and  KQ.    Allowing  Ax  to  di- 
minish, therefore,  we  have  MP»  limit  of 

F(x+ Ax)-F(x) 

Ax  '^  dx' 

so  that  the  function  whose  differential  coeffi- 
cient represents  the  given  ordinate  MP  of  a* 
curve,  itself  rppresents  the  area  of  that  curve, 
or  more  strictly  the  area 

F(x)-F(a) 
of  any  TOrtion  APMK  enclosed  between  the 
curve,  the  abscissa  axis,  and  the  initial  and 
final  ordinates 

F(<i),F(*), 
corresponding  to  the  abscissa 

0  A»a  and  OPax. 

But,  extending  the  summation  to  all  values  of 

X  between  the  same  limits,  the  same  area  is 

clearly  represented  by  the  limit  of  the  sum 

3{F(x)Ax}. 

The  latter  is  called  a  d^nite  integral^  having 
the  UmiU  a  and  x,  and  is  denoted  by 


/' 


F(x)eir; 


its  value,  provided  F(x)  remains  finite  between 
the  limi^  is,  as  we  have  seen,  equal  to 

F(x)-F(aX 
where  F(x)  is  the  function  which,  operated  upon 

l^y^.  yields  the  given  result  F(x),    With  re- 
spect to  the  indefinite  integral 

yF(x)£2x. 
therefore,  we  have  the  symbol 

(i)"W). 

and  the  value  F^x)  +  C,  where  C  is  a  constant. 

The  subject  of  the  integral  calculus  is  far 
too  wide  to  receive  adequate  exposition  in  such 
a  work  as  the  present;  we  shall,  therefore, 
limit  ourselves  to  brief  definitions,  in  their 
proper  places,  of  the  principal  technical  terms 
employed  therein,  referring  the  student  for 
further  information  to  one  of  the  many  excellent 
treatises  now  within  his  reach.  We  may  men- 
tion that  those  who  are  occupied  with  applica- 
tions of  the  integral  calculus  will  find  the 
TahUs  cPIntigralea  Difinies,  by  D.  Bierens  de 
Haan,  published  by  the  Royal  Academy  of 
Sciences  at  Amsterdam,  of  great  service. 
Another,  older  and  less  complete,  but  still 
useful,  work  of  the  same  kind,  is  Minding's 
aammlung  von  InUgraltafeln,  Berlin  1849. 

tategral  BKolUple.    [Multiple,    Iittb- 

OBAL.] 

Zntegrala*  Bnlerian.  [Extlbbian  Im^s- 
OBALS  and  Gamma-pukction.] 

Zntegrant  Varts.  In  the  Cobpuscxtulb 
Philosopht  [which  see],  the  small  parts  of 
a  body,  by  the  aggregation  of  wluch  it  may  be 
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conceived  to  be  formed.  Ivtfyrant  parts  resxHt 
from  the  mechHnical  division  of  a  body ;  con- 
stituent parts  from  its  chemical  decomposition. 
Znteffratiimr  Factor.  In  the  integral  cal- 
culus, a  function  of  the  variables  whidi,  when 
multiplied  into  every  term  of  a  differentiar 
equation,  has  the  property  of  rendering  the 
latter  an  exact  differential  equation.  [Diffsb- 
SNTiAL  Equatioit.]  Evcry  differential  equation 
of  the  form  Mrfjr  +  Nrfy  =  0,  where  M  and  N 
are  given  functions  of  x  and  y^  has  an  infinite 
number  of  integrating  factors.  If  /i  be  any  one 
of  them,  however,  all  tJie  rest  are  easily  found ; 
for  if  i;  be  the  function  whose  exact  differential 
is  fiM  dx^fil^  rfy,  then  tif{v\  where  /  is  an 
arbitrary  functional  symbol,  will  also  be  an  in- 
tegrating factor.  These  integrating  factors  are, 
indeed,  particular  integrals  of  a  partial  dif- 
ferential equation  of  the  first  order,  for  by 
their  definition  we  must  have 

dx  dy 

dx        dy     \dy      dxj 

Now,  this  equation  can  only  be  solved  in  parti- 
cidar  instances;  its  general  solution,  indeed, 
would  require  a  previous  knowledge  of  the 
general  solution  of  the  ordinaiy  differential 
equation  from  which  it  was  derived. 

Similarly,  if  m  be  an  integrating  factor  of 
the  ordinary  differential  equation 

Prfx  +  Qc7y  +  R<i8r«0, 

then  the  three  conditions 

<^(/xQ)^i?(/aR)^   d{tK'K)_d{fiV) 
de  dy~^       dx  dz    * 

d{n^)^d(nQi) 
dy  dx 

must  be  satisfied.  By  developing  these  equa- 
tions, however,  it  will  be  found  that  their 
simultaneous  satisfaction  is  possible  only  when 

\dg      dy  J  \dx      dz) 


'"(f-i*)-" 


is  satisfied  identically — a  condition  whose 
fulfilment  indicates^  conversely,  that  the  pro- 
posed equation  admits  of  a  single  primitive. 
Under  ordinary  circumstances,  it  may  be 
added,  the  general  solution  of  the  equation 
under  consideration  consists  of  two  simulta- 
neous equations  mx^y^  and  r,  one  of  which  is 
arbitrary  in  its  form. 

Znte^ration.  In  ordinary  acceptation, 
this  term  denotes  the  summation  of  any 
number  of  terms  of  a  series  whose  law,  or 
general  term,  is  given.  The  operation  of 
summation  is  denoted  by  the  symbol  S,  pre- 
fixed to  the  general  term;  thus  2  [^(0'^^]> 
where  ^{f)  is  a  given  function,  and  A  t^  the 
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constant  increment  of  its  independent  variable, 
indicates  the  summation  of  a  number  of  terms, 
obtained  by  giving  to  t  successive  valaeg, 
having  the  common  difference  A  t.  According 
to  this,  2  would  appear  to  be  the  symbol  of 
a  direct  and  always  possible  operation;  in 
reality,  however,  this  is  not  the  case;  for,  as 
we  shall  shortly  see,  the  real  object  souglit^ 
the  integral^  is  a  function  upon  which  the 
performance  of  a  known  direct  operation  leads 
to  a  given  result.  When  the  increment  b.  i  is 
finite,  the  problem  of  summation  falhi  within 
the  scope  of  the  calculus  of  differences,  and 
the  process  which  it  involves  is  termed  JiniU 
integration.  When  the  increment  A  t  is  al- 
lowed to  diminish  indefinitely,  whilst  the 
number  of  terms  to  be  added  is  increased 
proportionally,  the  question  arises  as  to  what 
limit  the  sum  will  approach.  The  answer  to 
this  enquiry  is  furnished  by  the  Integsal 
Calculus  [which  seel. 

With  respect  to  finite  integration,  it  will 
be  sutlicient  to  consider  the  case  where  the 
increment  A  <«!.  In  fact,  if  A  i=K  ^^ 
have  merely  to  put  t—hx^  when  we  shall  hare 
Ax=l,  and,  provided  u^  be  an  initial  value 
of  the  generid  term  u^  of  a  series, 


2i<x=««-i  +  «x_a 


+  t«» 


Putting  AT  + 1  in  place  of  x  adds  a  term  more 
to  the  series,  so  that  the  difference  of  the  twu 
sums  is 

A(5w»)=2mx+i  -2m,=k« 

and  we  see  at  once  that  A  and  2  are  inverse  sym- 
bols of  operation^  in  other  words  that  2ux  iodi- 
cates  the  function  which  when  operated  upon  by 
A  yields  the  given  result  «..  The  symbol  i, 
therefore,  mav  be  properly  replaced  by  A-', 
and  regarded  as  of  an  inttrrogaiiw  rather 
than  of  a  directiw  character.  Finite  integra- 
tion thus  resolves  itself  into  an  intferse  method 
of  differences,  the  results  of  which  are  to  be 
tested  by  the  performance  of  the  direct  opera- 
tion denoted  by  A.  Hence  if  v,  denote  a 
function  whose  difference  is  u^,  we  shall  bive 
2tf,=t;,+  C,  where  C  is  an  ordinary  constant, 
or  more  generally  a  periodical  constant,  that  is 
to  say  a  function  of  x  whose  value  remains 
unchanged  when  x  is  replaced  by  *-h  1.  The 
value  of  C  in  any  actual  summation  depends 
obviously  upon  the  initial  term  u ^  and  may  be 
found  by  putting  j; «  a  -(- 1. 

An  important  class  of  rational  functions  may 
be  integrated  by  means  of  the  formula 

^  ^  a[m+l)    ^    ' 

which  is  true  for  negative  as  well  as  poativ« 
values  of  ot,  protidS  the  definition  of  the 
factorial  expression  (ar  +  6)<™)  be  borne  in 
mind.  [Factorial.]  A  usaful  formula  for 
the  integration  of  a  rational  and  integral 
function  of  the  n*^  degree  is  also 

3wx=C-h*«»-^A«,+^A*tf»-&a... 
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«l 

Another  method  of  fireqaent  application    is 
tiiat  of  mU^ratioti  by  parts,  accoiding  to  the 

L.-iUuia 

y^'Jch  maj  be  easilj  yerified.    Thus 

a— 1  a— 1 
8u  that  if  «,  is  a  rational  and  integral  Aino- 
tiofD  of  the  N^^  order,  the  integration  of  v.  a* 
staj  be  effected  by  n  +  1  operations  of  the 
hbure  kind.  For  works  on  finite  integration, 
tit  DiFruuEKCBSk  Caijoulus  of. 

iBtafnktIon  bj-  Parts.  A  method  fre- 
qn^tlj  employed  with  advantage  in  the  in- 
t'-znl  calculus.  The  following  formula,  de- 
(!-:cible  at  once  from  the  well-known  form  of 
the  diflferential  of  a  product^  via. 
d  (uv)  «  udv  +  vdii, 
v.;i  niBdently  explain    the  nature  of   the 


/udv^uv—fidtk 


In  BoCany.  [EpiDBBias.] 
[Umdebstamdinq.] 
(Lat.  intendo,  /  ffive  my  mind 
to  mytJUng).  A  title  in  common  use  among 
the  Freneb,  applied  to  persons  who  have  the 
coDduet,  inspectioii,  and  management  of  any 
(Aft  or  function ;  as  intendants  of  the  marine, 
of  the  fiiHm5»i»ff^  of  provinces,  buildings,  houses, 
&«n  which  are  all  self-ezplanatoiy  terms. 

IMwttoBflt nnt  and  Seoottd.  Adis- 
tiacdoB  drawn  by  the  schoolmen  between 
tboee  aeu  of  thoaght  which  relate  to  an  object 
out  of  the  mind,  and  those  which  consist  in  the 
ninifi  kAsk  action  on  its  own  states  of  oon- 
•rioimisa.  Thos  the  generalisations  animal, 
pruduetion,  are  first  inimtions :  such  terms  as 
•^raeHan,  {inference,  &&,  are  the  expression 
<if  Momd  inUnHons.  It  is  to  be  regretted  that 
thii  distinction  is  disused  by  modem  enquirers, 
or  nuAmderstood  by  them,  as  in  particular  by 
Whatelj.  Qroit  ambiguity  might  be  avoided 
ia  philosophical  language  were  it  closely  kept 
in  view;  as  in  sach  terms  as  catue  and  efectf 
vhidi  may  cither  allude  to  a  connection  be- 
tvr«n  natural  phenomena  in  themselves^  or  to 
ffo  node  of  viewing  them  derived  from  the 
*^v-ntial  laws  of  the  understanding.  The  dis- 
*  action  was  first  revived  in  the  present  centurVi 
'&  •  learned  and  acute  review  of  Whately  s 
U->  {Edinhitrffk  Semew,  No.  115). 

lateroalanr  Say  (Lat  intercalo.  /  insert). 
Ia  the  Calendar,  a  day  inserted  out  of  the 
Q«ul  order  to  preserve  the  account  of  time. 
Thus  eveiy  fourth  year  containing  866  days, 
«bQ«  the  other  years  contain  only  365,  one  of 
the  months  in  that  year  must  have  an  addi- 
t-.onal  di^,  which  is  called  the  intercalary  day. 
Ihe  additional  day  was  given  to  February,  as 
^Bg  die  aboctest  month,  and  in  the  ancient 
B  inserted  between  the  24th 
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and  25th  days.  In  the  ecclesiastical  calendar 
it  stUl  retains  thut  place ;  but  in  the  civil  ca- 
lendar it  is  the  29th.  [Bisssxtilb  ;  Calbmbab.] 

Znteroellnlar  Pasaagea.  In  Vc^table 
Anatomy,  the  spaces  between  the  cells,  tubes, 
or  vessels  of  which  the  tissue  of  a  plant  con- 
sists. As  the  cells  are  usually,  and  the  tubes 
or  vessels  always  round,  it  necessarily  follows 
that  when  pressed  together  there  will  be  spaces 
left  between  their  sides. 

Znteroept  (Lat.  interceptus,  part  of  inter- 
cipio).  In  Geometry,  this  term  denotes  the  por- 
tion of  any  line  intercepted  between  the  intersec- 
tions of  the  latter  by  other  two  lines,  by  a  curve,  by 
two  planes,  or  by  a  surface.  The  intercepts  made 
on  the  coordinate  axes  by  any  plane  or  line  are 
the  distances,  with  their  proper  signs,  from  the 
origin  to  the  intersections  of  the  axes  by  such  a 
plane  or  line.  The  equation  of  a  plane,  ex- 
pressed by  means  of  such  intercepts  a,  b,  o, 
takes  the  very  convenient  form 

a    b     c 

ZnterooXmiuilatioii  (Lat.  inter,  between, 
and  columna,  a  column).  In  Architecture,  tlie  ' 
space  between  two  columns,  measured  at  the 
lowest  part  of  their  shafts.  It  is  one  of  the 
most  important  elements  in  a  building,  and  on 
it  depend  the  effect  of  the  columns  themselves, 
their  proportion,  and  the  harmony  of  an  edifice. 
Intereolumniations  are   of   five  species,   viz. 

AlLBOSTTLB  ;     DlASTTLB  ;     EUSTTLB ;     PTTCNO- 

8TTLB ;  and  Ststtlb  [which  seel. 

Znterooatal  (Lat  inter,  and  costa,  a  rib). 
In  Anatomy,  a  designation  of  certain  blood- 
vessels, nerves^  and  muscles,  situated  between 
the  ribs. 

Znterdlot  H^t  interdictum,  from  interdioo, 
/  forbid).  In  Ecclesiastical  History,  a  spiritual 
weapon  by  which  the  popes  used  in  former 
times  to  nduce  individuals  or  whole  states  to 
the  most  abject  submission.  In  the  middle 
ages  it  was  the  most  terrible  blow  which  could 
b«  inflicted  on  the  ^ple  or  the  prince.  When 
an  interdict  was  laid  upon  a  kii^om,  all  spi- 
ritual services  ceased ;  the  churches  were  shut 
up ;  the  sacraments  were  no  longer  adminis- 
tered; no  corpses  were  buried  with  funeral 
rites ;  and  all  the  ministry  of  the  church,  which 
was  then  believed  to  be  the  only  channel  of 
salvation,  was  forbidden  to  be  exercised.  The 
first  memorable  occasion  on  which  this  method 
of  war£GU«  was  adopted  was  the  marriage  of 
King  Bobert  of  France  with  Bertha  his  cousin, 
when  Gregory  V.  in  998  issued  interdicts 
against  the  whole  country,  and  compelled  the 
sovereign  to  dissolve  his  union.  It  nad,  how- 
ever, been  often  used  before  by  bishops;  an 
instance  is  quoted  by  Moreri  as  early  as  ▲.  n. 
870.  (Gieseler's  Text-book  ii,  117,  transl.) 
The  ban  under  which  England  was  laid  in  the 
reign  of  John  by  Innocent  III.  is  well  known 
in  the  history  of  this  country.  The  latest  pre- 
tensions to  the  exercise  of  this  power  were 
assumed  by  Pius  VII.  when  he  issued  an  in- 
efficient decree  against  Napoleon  in  1809. 
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Interdict.  The  technical  tenn  in  Roman 
law  for  a  decree  of  the  praetor  concerning  the 
acquisition,  retention,  or  recovery  of  property. 

Interest.  The  premiom  or  sum  of  money 
giTen  for  the  loan  or  nse  of  another  sum  of 
money,  generally  estimated  at  so  much  par  cent., 
or  per  100/.  The  sum  lent,  and  for  which  the 
interest  is  paid,  is  called  the  principal,  and  the 
sum  charged  as  interest  is  called  the  rate.  The 
rate  will  evidently  be  proi>ortional  to  the  time ; 
for  whatever  interest  is  paid  for  the  use  of  100/. 
for  one  year,  twice  that  interest  will  be  required 
for  the  use  of  100/.  for  two  years.  The  princi- 
pal added  to  the  interest,  or  the  whole  sum  paid 
back  to  the  lender,  is  called  the  aTnount, 

Interest  is  eHkersimpU  or  compound.  Sim- 
ple interest  is  that  which  is  reckoned  and  allowed 
upon  the  principal  only  during  the  whole  time 
of  the  loan :  compound  interest  is  reckoned  not 
only  on  the  principal  sum  lent,  but  also  on  the 
interest  as  it  becomes  duo. 

All  questions  in  simple  interest  may  be  solved 
by  means  of  the  easily  demonstrated  formula 
a=j>(l+m),  wherein  a  denotes  the  amount, 
p  the  principal,  n  the  number  of  years,  and  r  the 
rate  of  interest  to  be  paid  yearly  for  eveiy  pound 
lent  By  this  formula  any  one  of  the  four 
quantities  a,  p,  r,  n  can  be  at  once  calculated, 
when  the  remaining  three  are  given. 

Similariy,  questions  rehiting  to  compound  in- 
terest may  be  solved  by  the  formula  a  '^p{l  +  r)", 
where  the  letters  have  the  same  signification  as 
before.  It  will  be  observed  that  here  certain 
questions  can  only  be  solved  approximately.  For 
instance,  if  it  were  required  to  find  the  number 
of  years  in  which  a  sum  of  money  would  double 
itself  at  5  per  cent,  compound  interest^  we 
should  have  a«2p,  r=*06,  hence  (1-06)»b.2  ; 
an  exponential  equation  which  solved,  approxi- 
mately, by  logarithms  gives 


log  2   _ 3010300 


»  m  nearly. 


log  1-05     211893 

If  the  interest  be  payable  m  times  a  year,  the 
value  of  money  or  nominal  rate  of  interest 
being  the  same,  the  preceding  formula  would 
have  to  be  replaced  by 

Now  when  m  increases  indefinitely,  the  coeffi- 
cient of  p  here  is  well  known  to  approach 
the  limit  e^,  where  e  is  the  base  of  the  Na- 
pierian system  of  logarithms,  i.o.  approxi- 
mately, 2*718281828.  Hence  wo  conclude  that 
if  interest  were  due  every  instant^  the  prin- 
cipal ^  would  amount  in  n  years  to  a^^pt^. 
For  instance,  if  money  were  worth  6  per 
cent,  and  interest  were  due  every  instant, 
100/.  would,  in  a  yearns  time,  amount  to 
100/.  X  «o*-105/.  2«.  6J<f.  nearly. 

Imtbrbst.  In  Political  Economy,  the  com- 
pensation made  to  lenders  by  borrowers,  in  con- 
sideration of  the  use  and  employment  of  their 
capital,  has  been  defined  by  tlie  late  Mr.  Senior 
as  the  wagoft  of  abstinence.  It  is  clear  that  if 
an  individual  lends  another  a  portion  of  hib 
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capital,  he  may  not  only  expect  to  reoover  his 
loan,  but  is  justified  in  demanding  a  certain  re- 
compense for  surrendering  to  the  profit  of  an- 
other that  which  he  might  have  applied  to  his 
own  advantage.  Since,  however,  there  is  appa- 
rently no  spontaneous  increase  in  the  advance 
made,  many  persons,  not  only  in  ancient  times, 
but  even  to  tne  present  day,  have  censured  the 
taking  of  interest  as  a  wrong  practised  on 
society  for  the  profit  of  those  who  possess 
money.  So  absiud  a  notion  hardly  deserves 
a  serious  answer ;  but  it  will  be  dear  that  t 
similar  objection  may  be  taken  to  the  existence 
of  rent,  or  even  to  profit  of  any  kind.  The 
advance,  whatever  it  may  be,  is  only  under  the 
form  of  money,  and  is  practically  a  permissioii 
to  use  that  claim  upon  his  portion  of  collect(>d 
wealth  which  the  possessor  of  capital  may 
make.  If  the  capitalist  sells  his  right  to  ihe 
portion  to  which  he  is  entitled,  and  receives 
'  immediate  payment  for  his  property,  it  becomt^ 
the  eveiy-day  transaction  of  a  bargain.  If, 
however,  he  postpones  the  acceptance  of  his 
price  for  the  value  which  he  transfers,  i.  f . 
makes  a  loan  of  the  value  which  belongs 
to  him,  he  is  entitled  also  to  the  natural  in- 
crease, that  is  to  the  market  rate  of  profit  on 
that  which  he  advances,  in  other  wtntiB  he  has 
a  claim  to  interests  This  rate  is  determined 
strictly  by  the  principle  of  competition ;  the 
desire  of  the  ctpitalist  to  employ  his  aocumu- 
lations  for  profit,  and  the  dfttire  of  borrowers 
to  procure  material  on  which  to  exercise  their 
skilly  diligence,  and  intelligenoe,  being  con- 
stantly present  in  civilised  communities.  When 
the  capital  to  be  invested  is  larger  than  the 
demana  of  borrowers^  the  rate  dP  interest  is 
low ;  when  the  demand  of  borrowers  is  greater 
than  the  amount  of  capital  to  be  had,  the  rate 
is  high. 

From  certain  permanent  fallacies  whidihave 
in  the  infancv  of  economical  science  occupied 
even  the  ableist  minds,  and  which  are  not 
extinct  even  at  present,  governments  have 
constantly  attempted  to  regulate  rates  of  in- 
terest This  interference  with  the  natural  free- 
dom of  commercial  action  has  occasionally  been 
justified  by  a  reference  to  the  Mosaic  prohibi- 
tion of  usury ;  but  sometimes  it  is  argued  that 
lenders  are  unproductive  consumers  of  part  of 
the  profit  which  is  procured  by  labour.  Such 
a  notion,  however,  leaves  out  of  sight  the  fact 
that  production  is  impossible  without  capital, 
and  that  all  capital  is  accumulated  and  employed 
with  a  view  to  profit  Again,  it  is  alleged  that 
if  the  trade  in  advances  be  not  regulated  by  the 
authority  of  the  legislature,  borrowers  are  open 
to  all  the  fraud  and  extortion  of  unprincipl^ 
lenders.  But  if  by  any  iijudicious  enactments, 
or  indeed  by  any  enactments  at  all,  the  business 
of  the  lender  is  interfered  with,  it  will  not 
follow  that  borrowing  will  cease  or  even  be 
diminished ;  but  it  will  follow  that  the  trade 
in  loans  will  fall  into  less  serupulous  hands ; 
and  it  is  certain  in  any  case  that  the  borrower 
will  have  to  pay  whatever  additional  ehaiige 
may  be  imposed  by  the  lender,  in  the  event  of 
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liig  repntslkm  being  diminished,  his  profits 
thxmtened,  or  his  capital  imperilled.  All 
legjaktire  enactmentfl;  therefore,  the  pnipose  of 
vfaich  has  heen  to  cheek  or  eontrol  the  rates  at 
which  adYaneea  are  made,  have  been  aooom- 
panied  bj  increased  hardships  on  borrowers. 
It  is  of  coarse  the  dntj  of  goremments  to  protect 
all  peisoDs  against  frand  and  wrong,  and  even 
to  annni  the  eontracts  of  incapable  persons.  It 
majr,  perhaps  (though  it  might  be  more  difficult 
toTindicate  such  a  positionX  be  obli^toryon 
goTprnments  to  protect  persons  agamst  weir 
own  follj;  bat  it  is  utterly  absurd  for  the  legis- 
latuie  to  affect  the  general  regalation  of  oon- 
tnda,  and  the  ptice»  at  which  services  are 
apptaiaed.  It  is  aa  preposteroos  to  attempt  the 
direetbo  of  the  price  of  money,  as  it  is  fonnd 
to  be  to  regulate  the  price  of  food ;  it  is  even 
more  onwise,  for  evasions  of  such  regulations 
are  Teiy  easy  and  obvious  to  the  lender,  though, 
as  has  been  said,  exceedingly  onerous,  expensive^ 
and  mischievous  to  the  borrower. 

For  rates  of  interest  in  Greece  and  Bome, 
the  reader  may  be  referred  to  Bocckh's  Publie 
Ecenomif  of  AtkeM,  and  Niebohr^s  History  of 
Soau.  We  know  from  the  New  Testament 
that  interest  was  paid  on  bankers'  deposits  in 
Jndsa.  In  Europe  it  was  alternately  prohi- 
bited and  permitted,  the  dezgy  being  generally 
hostile  to  the  practice.  In  the  Ita£an  repub- 
lics, however,  the  trade  in  money  was  recog- 
nised and  common.  In  1546,  it  first  receiyed 
a  parliamentary  sanction  in  England,  and  was 
fixed  at  10  per  cent,  but  in  1662  was  again 
prohibited,  Mary,  however,  borrowed  at  12 
per  cent.,  wbidx  i^ypeara  to  have  been  the 
Qsnal  rate  at  that  period  in  Antwerp.  In 
1671,  it  was  again  made  legal  at  10  per  cent, 
a  rate  at  which  the  Scotch  parliament  fixed  it 
in  1587.  The  rate  fell  at  the  beginning  of  the 
seventeenth  century,  James  I.  having  borrowed 
ID  Denmark  at  6.  In  1624,  it  was  reduced  to 
S:  in  1651,  to  6;  in  1724,  to  6,  at  which 
legal  rate  it  remained  till  all  usury  laws  were 
repealed,  an  event  which  occurred  only  a  few 
jears  ago.  In  1773,  it  was  limited  to  12  in 
lodia. 

In  1660,  according  to  Sir  Joeiah  Child,  the 
rate  in  Soothmd  and  Ireland  was  from  10  to 
12;  in  France  7;  in  Italy  and  Holland  3; 
in  Spain  from  10  to  12;  in  Turkey  20;  but 
the  East  India  Company,  while  the  legal 
English  rate  was  6,  contriyed  to  borrow  at  4. 

Uneh  of  the  misconception  prevalent  as  to 
the  natore  of  interest  is  due  to  the  confused 
ny  in  which  the  words  labour  and  profit  are 
asei  labour  is  generally  limited  to  muscular 
exertion  only,  and  profits  are  therefore  often 
held  to  contain  part  of  the  wages  or  remunera- 
tion of  labour.  This  confusion  is  particularly 
common  in  such  cases  as  those  in  which  the 
three  objects  in  economical  distribution,  wages, 
profit^  and  rent,  are  united  in  the  same  person. 

When  advances  are  made  at  interest,  and  the 

true  rate  of  interest  is  calculated  from  these 

advanees,  the  oorpos  or  principal  must   be 

mppued  to  be  absolutely  safe^  and   to    be 
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certainly  replaced  at  the  end  of  the  period  at 
which  the  advance  is  due  to  the  lender.  If  it 
were  possible  that  by  the  course  of  events  in 
any  particular  case,  the  capital  repaid  would 
be  more  valuable  at  the  ]^od  at  which  its 
replacement  is  due,  than  it  is  when  the  advance 
is  made,  the  rate  would  fall  below  the  market 
rate ;  if  it  were  less  in  amount,  it  would  be  more. 
Thus,  sappose  an  advance  be  made  for  joint- 
stock  purposes,  and  it  be  seen  in  a  short  time 
that  the  property  of  the  lender  is  more  valuable 
than  when  it  was  first  lent  or  advanced,  the 
rate  would  rise,  or,  what  is  more  £uniliar,  the 
market  value  of  the  capital  would  be  above  par. 
If  on  the  other  hand  the  property  is  depreciated, 
therate  will  fiill,  and  the  share  be  at  a  discount. 
It  is  true  that  advances  of  money  to  be  paid  in 
money  will  not,  if  the  corpus  be  secured,  fall  in 
value,  except  to  some  extent  and  imder  certain 
circumstances,  in  bills  of  exchange ;  but  in  case 
any  risk  of  the  principal  arises,  me  lender  will 
require  larger  compensation  proportionate  to 
the  risk,  such  larger  compensation  representing 
really  a  replacement  of  capital ;  and  whenever 
monetary  transactions  are  effected  on  a  large 
scale,  it  can  hardly  &il  but  that  some  portion 
of  this  compensation  for  risk  will  ndl  on 
persons  whose  credit  is  quite  unimpeachable. 
When,  therefore,  high  interest  is  said  to  be 
synonymoos  vnth  bad  secnrity,  the  expression 
means,  that  there  is  added  to  the  interest 
another  parent  which  virtuallv  tends  to 
replace  capital,  and  that  the  whole  mass  ol 
transactions  must  ixnply  and  contain  an  in- 
surance to  lenders.  So,  again,  when  advances 
are  made  for  undertakings  which  terminate 
within  a  specified  time,  as  leases  of  mines,  where 
the  apparent  high  rate  of  profit  must  be  divided 
into  two  portions,  one  of  which  is  the  interest 
on  the  advance,  the  rate  of  which  is  regulated 
by  the  same  competition  as  governs  the  rates 
of  interest  generally ;  the  other,  which  is  relative 
to  the  necessity  of  replacing  that  capital  which  is 
by  the  Tezy  terms  of  the  lease  extinguished  at 
the  conclusion  of  the  time.  It  is  important  to 
recognise  this  distinction,  because  we  shall  find 
that  by  a  negligent  use  of  the  word  profit 
one  of  the  elements  in  the  rate  of  payment 
made  on  advances,  and  which  is  really  the 
capital  of  the  lender  returned  to  him,  or  insured 
to  him,  by  the  natural  o|)ejatioiis  of  trade,  is 
made  Uie  subject  of  taxabon. 

Similar  to  the  condition,  that^  in  order  to 
determine  the  real  rate  of  interest^  the  advance 
must  be  considered  to  be  absolutely  secured  to 
the  Ipnder,  is  another,  that  the  lender  should 
exercise  no  care,  supervision,  or  labour  in  the 
employment  of  the  capital  But  the  word 
profit  is  frequently  employed  to  denote  the 
returns  of  the  business,  in  which  the  greator 
part  of  the  rate  receiyed  and  appropriated  by 
the  lender  is  to  all  intents  and  purposes  the 
wages  of  labour.  Now,  it  is  essential  for  many 
purposes  that  several  causes  determining  the 
e(^uation  of  profits  should  be  separated  and 
distinguished. 

For  instance^  sappose  the  rate  of  so-called 
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profit  in  any  trade  is  10  per  cent. ;  that  is  to 
say,  let  us  imagine  that  a  trader  has  employed 
10,000/.  in  business,  and  expects,  and  on  the  whole 
gets,  1,000/.  annually  clear  upon  thecapiUl  he 
has  invested.  The  rate  of  interest  on  his  capi- 
tal is  plainly  determinable  by  several  factors. 
We  may  take  the  rate  of  discount,  and  deriving 
an  average  from  the  duration  of  high  and  low 
rates,  and  if  possible  from  the  number  of  trans- 
actions negotiated  at  the  several  rates,  supply 
one  quantity  from  these  considerations.  Next, 
we  ma^  take  the  price  of  consols.  Next,  with 
some  limitations,  especially  those  which  respect 
its  political  influence,  and  its  prospective  value, 
the  rent  of  land.  Finally,  we  may  take  mort- 
gage rates,  though  as  these  are  not  readily  trans- 
ferable, some  deduction  must  be  made  from 
their  value,  in  consequence  of  the  partial  but 
mischievous  efifects  of  the  stamp  duties  and 
other  legal  charges  upon  these  transactions. 
The  product  may  be  easily  arrived  at,  and  say 
for  the  sake  of  ifiustration  that  the  amount  is 
4  per  cent  Next  we  take  the  element  of  risk, 
an  element  which  is  lessened  in  proportion 
to  the  breadth  of  the  area  on  which  trans- 
actions are  negotiated,  and  to  the  number  of 
the  transactions  themselves.  And  las'Uy  we 
must  reckon  the  wages  of  labour,  wages  not 
the  less  paid  because  the  exertion  is  mental, 
and  not  the  less  real  because  they  are  not  sepa- 
rated from  the  gross  remuneration. 

Interest  should  be  distinguished  from  discount 
The  fluctuations  of  the  rate  in  the  latter  are 
far  more  frequent  and  considerable  than  in  the 
former.  When  advances  are  plentiful,  the  rate 
of  discount  is  ordinarily  lower  than  the  rate 
of  interest,  because  the  advance  is  for  a  short 
period,  and  the  capital  lent  is  rapidly  recovered. 
But  when  money  is  scarce,  the  rate  is  higher 
than  that  of  interest,  because  every  person  who 
borrows  pledges  himself  to  meet  his  obligation 
in  cash  or  its  equivalent  at  a  given  time,  and 
the  supply  falling  short  of  the  demand,  or,  what 
is  the  same  thing,  readiness  to  give  credit  being 
contracted,  more  persons  are  actively  competing 
for  a  limited  but  necessary  value.  [Biscomrr ; 
Profit;  Usxibt.] 

Znterferenoe  (Lat  inter,  and  fero,  I  bring). 
In  Optics,  a  term  first  employed  by  Dr.  Young  to 
express  certain  phenomena  which  result  from  the 
mutual  action  of  the  rays  of  light  on  each  other. 
The  phenomena  in  question  are  considered  of 
very  great  importance,  and  have  accordingly 
been  examined  witii  great  care,  on  account  of 
the  proof  which  they  give  of  the  truth  of  the 
undulatory  theory  of  light 

It  is  well  known  that  if  two  series  of  waves 
be  produced  upon  a  smooth  surface  of  water, 
in  such  a  manner  that  the  two  series  will  pass 
through  each  other ;  then,  where  the  crests  of 
two  waves  (one  from  each  series)  coincide,  a 
wave  of  increased  height  will  result ;  whilst  in 
those  places  where  the  crest  of  a  wave  of  one 
series  coincides  with  the  hollow  of  a  wave  from 
the  other  series,  smooth  water  will  result  Now, 
just  as  ripples  are  produced  upon  water  by 
mechanical  impact,  so  are  waves  or  undulations 
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created  by  a  luminooB  body  in  the  ether  with 
which  the  universe  is  supposed  to  be  pervaded  : 
and  it  is  these  waves  whKsh,  penetrating  to  tbe 
retina  of  the  eye,  produce  the  phenomena  of 
vision. 

K  two  series  of  these  ethereal  undulations 
intersect  each  other  in  such  a  manner  that  the 
crests  of  the  waves  of  one  series  frdl  into  the 
hoUows  of  the  waves  of  the  other,  the  pheno- 
menon termed  interference  is  produced,  and  the 
two  rays  of  light  whose  undulations  thus  neu- 
tralise each  o&er  are  perfectly  extinguished  as 
regards  luminous  efi^.  This  production  of 
perfect  darkness  from  two  rays  of  light  can, 
however,  only  occur  when  the  light  is  mono- 
chromatic, since  the  ethereal  waves  producing 
the  different  colours  of  light  possess  different 
lengths,  and  consequently,  if  the  waves  of  the 
two  series  are  in  such  a  relative  position  as  to 
extinguish  one  of  the  colours  of  white  light, 
then  the  remaining  colours  will  not  be  affect^; 
but  as  white  light  is  composed  of  a  number 
of  pairs  of  colours  which  are  complementary  to 
each  other,  the  mixture  of  each  pair  producing 
white  light,  it  follows  that  no  single  colour 
can  be  thus  extinguished  without  impArt4ng 
to  the  residuary  light  the  opposite  or  comple- 
mentary colour.  Thus  the  phenomenon  of  in- 
terference is  attended,  in  the  case  of  ordinar]r 
white  lights  with  the  most  beautiful  displays 
of  colour,  and  some  of  the  most  magnificent 
colour  effects  in  nature  are  thus  produced.  Thp 
colours  of  thin  films  of  soap  bubbles,  or  of  oil 
upon  water,  the  gorgeous  tints  of  the  humming 
bird,  of  the  wing-cases  of  beetles,  and  of 
many  shells,  owe  their  origin  to  this  cause. 
This  interference  between  two  rays  of  light 
can  be  produced  in  several  ways;  but  as  an 
illustration,  it  will  suffice  to  describe  the  phe- 
nomenon as  seen  in  the  soap  bubble. 

Suppose  a  ray  of  light  to  fall  upon  the  ex- 
ternal surface  of  a  soap  bubble:  the  ray  is 
divided  into  two  parts,  one  of  which  is  reflected 
or  thrown  back  from  the  surfiice,  whilst  the 
other  passes  into  the  substtince  of  the  film  and 
arrives  at  the  inner  surface  of  the  latter,  when 
it  is  again  divided  into  a  ray  which  emeiges 
into  the  interior  of  the  bubble,  and  another  ray 
which  is  reflected  back  again  towards  l^e  oaier 
surface.  A  portion  of  the  latter  ray  emerges 
from  this  outer  surfiu^e,  and  mingles  with  the 
ray  which  is  reflected  on  the  first  impact  of  the 
light  upon  the  exterior  surface  of  the  bubble. 
Now,  it  is  obvious  that  the  two  rays  of  light 
which  are  thus  made  to  pursue  the  same  path 
have  not  travelled  the  same  distance;  for  whilst 
one  has  been  refiected  from  the  outer  surfiice 
of  the  film,  the  other  has  twice  crossed  the 
substance  of  the  film.  The  undulations  of  the 
latter  are  thus  thrown  behind  those  of  the 
former,  and  to  such  an  extent  as  to  cause  tbe 
crests  of  the  waves  of  some  one  colour  of  the 
white  light  of  one  ray  to  fall  into  the  hoUows 
of  the  waves  of  the  same  coloured  light  in  the 
other  ray.  Thus  that  particular  colour  is  ex- 
tinguished, whilst  the  residual  light  bccompfi 
tinted  of  the  oomplementaiy  colour.    If  inter- 
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fereoee  has  ocnnred  vitfa  the  blue  rayB,  the 
n^tul  light  will  be  yellow.  If  the  waves  of 
jpUuv  light  have  neutralised  each  other,  a  blue 
m  will  result  The  extinction  of  green  pro- 
duces crimson :  that  of  crimson,  green  light ; 
aiid  m  on.  Now  as  the  soap-bubble  film  varies 
in  thickness,  both  in  difierent  parts  at  the 
same  time,  and  in  the  same  portion  at  different 
times,  it  follows  that  at  almost  any  giyen 
ffloment  each  of  these  colours  will  be  visible 
on  different  portions  of  the  bubble^  and  that 
one  and  the  same  part  of  the  bubble  will  con- 
tinuaUy  change  its  nue  as  its  thickness  varies. 

iBterlin  (Lat.  in  the  mean  time).  In 
ncMiem  European  Histo^,  the  name  given  to 
a  decree  of  the  emperor  Charles  Y.  (after  the 
oreithrow  of  the  Protestant  Iieague  of  Smal- 
cilde)  in  which  he  attempted  to  reduce  to 
hamonj  the  conflicting  opinions  of  the  Pro- 
tistants  and  Romanists.  The  use  of  the  cup, 
hoireTer,  and  the  marriage  of  the  clergy,  were 
thf  only  points  which  he  conceded  to  the 
£«fonnen;  and  it  became  a  question  among 
them,  and  gave  rise  to  many  serious  disputes, 
vhether  they  could  oonsdentiouisly  submit  even 
to  a  temporary  decree  of  such  a  nature.  The 
enactments  of  the  interim  were  intended  only 
to  remain  in  force  tUl  some  definitive  settle- 
ment could  be  made ;  whence  it  derives  the 
name  by  which  it  is  generally  known.  It 
receired  the  force  of  law  at  the  diet  ci  Augs- 
barg,  in  1648.  Its  provisions  against  the  Pro- 
testants were,  however,  in  most  respects  set 
aside  by  the  treaty  of  Passau,  1662. 

Interior  Side.  In  Pottification,  the  line 
of  the  coitain  produced  from  the  centre  of  one 
liastion  to  that  of  the  next. 

Xntertor  Slope.  In  Fortification,  that  part 
of  the  psiapet  sloping  firom  the  crest  to  the 
banqnette ;  or  that  part  of  the  rampart  sloping 
from  the  teireplein  to  the  natural  leveL 

Zntefjeetfoa  (Lat  interjectio,  from  jacio, 
I  c^Cu  In  GrainmaT,  a  part  of  speech  ex- 
pressing smple  emotion,  without  involving  any 
act  of  conception.     [Gbamxab.] 

iBterleemtor  (Lat.  inter,  and  loquor,  / 
^ok).  In  literary  phraseology,  a  person  who 
is  introdofied  as  taking  part  in  a  dialogue ;  in 
I^ramatic  Literature,  termed  dramatis  persona : 
the  Utter  name,  however,  comprehends  such 
>is  appear  on  the  stage,  but  take  no  part  in 
speaking,  termed  by  ^e  Greeks  nn^  Tp^«»ira, 
^^ftrmmages, 

iBtevleeittorsr  Todgmente.  In  Law, 
nch  as  are  given  in  the  course  of  a  cause  upon 
any  ^aooeeding  arising  out  of  it,  and  do  not 
&A]ly  detenninp  it:  as,  the  judgment  in  an 
action  of  damages  upon  which  a  writ  of  enquiry 
i'«<Qea  to  assess  such  damages.  So  a  decree  in 
chancery  is  either  final  or  interlocutory.  In 
Soottiah  law,  a  judgment  of  the  court  of 
MMJon,  or  lord  in  ordinary,  which,  if  allowed 
to  become  final,  will  be  conclusive,  is  termed 
iniririoeHtw. 

latertade  (Lat.  inter,  and  ludo,  /  Tp^ay). 
A  !«boTt  dramatic  piece,  generally  accompanied 
«ith  music ',  propejrly,  such  as  is  rRpresented 
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or  performed  between  the  acts  of  longer  per- 
formances. 

Intermede  or  latermesso  (ItaL).  In 
Dramatic  literature,  nearly  the  same  with 
interlude.  A  short  musical  piece,  generally  of 
a  burlesque  character;  but  many  pieces  not 
intended  merely  for  introduction  between  the 
acts  of  a  more  serious  performance  are  com- 
prised under  these  names  by  the  French  and 
Italians. 

Intermediate  Bliaft.  In  Marine  Engi- 
neering, the  term  intermediate  shqft  is  applied 
to  the  strong  shaft  that  runs  across  the  frame 
of  the  engines,  to  connect  the  two  engines  and 
the  two  paddle-wheels. 

Zntermitteat  (Lat  intermitto.  Heave  off). 
Any  disease  which  ceases  for  a  time  and  again 
rptnms,  so  that  the  patient  is  free  from  it  in 
the  intermediate  intervals.     [Aoub.] 

Itttermlttlar  Spiinga.  Springs  which, 
after  having  run  for  a  certain  time,  stop  alto- 
gether, and  after  a  time  begin  to  run  again, 
and  then  stop,  and  so  on  alternately ;  the  flow- 
ings  and  intermissions  generally  succeeding 
each  other  at  pretty  regular  intervals.  These 
phenomena,  which  have  sometimes  been  as- 
cribed to  the  influence  of  witchcraft,  are  ex- 
plained on  the  principle  of  the  siphon.  Let  A 
be  a  cavern  in  a  mountain,  and 
abe  a  channel  communicating 
with  A,  and  terminating  on  the 
side  of  the  mountain  or  adjacent 
plain;  and  let  us  suppose  the 
cavern  to  be  fed  by  small  streamlets  of  water, 
of  which  the  united  supply  is  less  than  can  be 
discharged  by  the  channel  a  he.  Let  the  cavern 
be  supposed  empty.  The  water  from  the  rills 
or  fissures  by  which  it  is  fed  will  collect  at  the 
bottom,  and  as  it  rises  in  the  cavern  will  also 
rise  in  the  channel  ab  tiU  it  reaches  the  highest 
level  b,  when  it  will  begin  to  fiow  out  through 
bCf  and  by  the  property  of  the  siphon  will 
continue  to  flow  till  the  whole  cavern  is  drained 
to  the  level  of  a.  The  cavern  then  begins  to 
fill  anew,  and  the  same  series  of  phenomena  is 
repeated  at  intervals,  of  which  the  length 
depends  on  the  relative  capacity  of  the  cavern 
and  channel,  and  the  abundance  of  the  supply 
through  the  fissures.  When  the  supply  is 
constant,  the  intervals  of  intermission  will  be 
equal.  Some  springs  of  this  kind  do  not  cease 
altogether  to  fiow,  but  only  discharge  a  much 
smaller  quantity  for  a  certain  time,  and  then  a 
greater  quantity.  In  this  case  they  are  called 
variable  or  reciprocating  springs.  They  may 
be  caused  by  the  circumstance  of  a  smaller 
fissure  connecting  the  cavern  with  the  lower 
part  of  the  channel  c,  through  which  a  portion 
of  water  continues  to  fiow  while  the  main  dis- 
charge is  stopped ;  or  theremay  be  several  siphons 
all  communicating  with  a  common  outlet.  It  is 
easy  to  imagine  a  combination  of  circumstances 
by  which  the  discharge  of  water  will  be  greatly 
increased  by  the  elastic  force  of  air  compressed 
at  the  top  of  the  eavem  A.  This  will  take 
place  when  the  fissures  which  communicate 
with  the  external  atmosphere  are  filled  with 
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water,  and  there  is  in  consequence  no  opening 
by  which  the  air  in  the  cavern  can  escape. 
Aq  interesting  example  of  one  of  these  springs 
may  be  seen  at  the  Tillage  of  Giggleswick,  near 
Skipton,  in  Yoikshire.  A  powerful  msh  of 
water  issues  from  this  spring  at  intervals,  yaiy- 
iug  from  five  minutes  to  one  hour,  according  to 
the  wetness  or  diyness  of  the  season. 

ZntennodlUlon.  In  Architecture,  the  space 
between  two  modillions,  which  is  the  same 
throughout  the  entablature. 

ZntematioiuU.  That  which  relatfs  to 
transactions  between  independent  nations,  ac- 
knowledging no  common  superior.  In  this 
sense  we  speak  of  international  law  as  an  im- 
portant branch  of  the  so-called  La.w  of  Nations 
[which  see],  and  international  copjfripht  [Copt- 
sioht].  It  may  be  expedient  to  lay  down  a 
caution  against  an  incorrect  use  of  the  word 
which  has  of  late  arisen,  namely,  in  the  sense 
of  ^common  to'  all  or  several  nations :  e.g.  an 
International  Exhibition  of  Industry. 

Zntemode  (Lat  inter,  and  nodus,  a  knot). 
In  Botany,  the  space  that  intervenes  upon  a 
branch  between  the  leaves. 

Intermiatliui  or  Intemimolo  (Lat).  An 
envoy  of  the  Pope,  sent  to  small  states  and 
republics ;  distinguished  from  the  nuncio,  who 
represents  the  Pope  at  the  courts  of  empe- 
rors and  kings.  Also  a  species  of  diplomatic 
officers,  who  ranked,  according  to  the  old 
practice,  between  ambaasadozs  and  plenipoten- 
tiaries. Since  the  congress  of  Vienna,  in  the 
rules  of  which  no  mention  is  made  of  inter- 
nuncios, they  are  considered  on  a  level  with 
plenipotentiaries.  This  is  (or  lately  was)  the 
title  of  the  Austrian  envoy  at  Constantinople. 

Znteroaseoiis  MiuMles.  Small  muscles 
between  the  metacarpal  bones  of  the  hand  and 
the  metatarsal  of  me  foot:  the  former  are 
concerned  in  moving  the  fingers,  and  the  latter 
the  toes. 

Znterpaiietal  (Lat  inter,  and  paries,  a 
wall).  In  the  early  Aymari  or  Peruvian  races, 
the  skulls  of  which  luive  been  found  at  the 
borders  of  Lake  Titicaca,  a  supposed  peculiar 
configuration  was  observed  by  Dr.  Bellamy  and 
Professor  Tschudi,  viz.  the  separation  during 
life  of  the  upper  hiUf  of  the  superoccipital,  a 
presumed  embiyonie  character  persist^^nt  in 
Bome  lower  animals.  This  anomaly  has  been 
observed  in  individuals  of  most  races. 

Znterpilaater.  In  Architecture,  the  space 
between  two  pilasters,  which  depends  upon 
the  same  rules  as  the  interoolumniation,  more 
especially  if  both  be  employed  in  the  same 
building. 

Interpleader.  In  Law.  A  bill  of  inter- 
pleader, in  equity,  is  filed  by  a  person  who  is 
under  an  obngation  or  the  like  to  one  of  two 
parties,  but  cannot  ascertain  to  which  of  the 
parties  he  is  indebted,  and  by  his  bill  he  calls 
upon  the  parties  to  interplead,  and  settle  their 
chums  between  themselves,  in  order  that  he 
may  bear  himself  harmless  in  the  event  of 
the  success  of  either  party.  In  the  common 
law  courts^  by  1  &  2  Wm.  IV.  c  58,  relief  can 
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be  civen  in  some  cases  against  adverse  cUimi 
made  on  sherifiEs  and  other  officers,  and  penons 
having  no  interest  in  the  subject  of  such 
claims,  by  a  judge*s  order  calling  on  the  third 
party  to  appear  and  maintain  or  relinquish  his 
claim. 

InterpeiatloB  (Lat  interpolatio).  Mathe- 
matically considered,  the  general  problem  of 
interpolation  may  be  thus  stated:  Given  a 
number  of  particular  values  of  a  function,  to 
find  its  general  value.  If  the  form  of  the 
function  were  known,  and  the  data  sufficiently 
numerous,  the  problem  would,  of  course,  be 
a  perfectly  determinate  one,  and  capable  of 
easy  solution.  Usually,  however,  this  is  not 
the  case. 

In  Astronomy  and  Physics,  ibr  instance, 
interpolation  usually  siguAes  the  method  of 
finding  a  mathematical  law  which  will  connect 
together  a  number  of  observed  facts.  Thus, 
supposing  twenty  places  of  a  comet  have  been 
determined  by  observation;  these  places  sre 
said  to  be  interpolated  when  a  curve  defined 
by  an  analytical  equation  has  been  fonnd 
which  passes  through  them  all,  for  by  mesne 
of  this  curve  the  place  of  the  comet  at  any 
intermediate  time  can  be  found.  Aocording  to 
this  view  of  the  subject^  the  problem  of  inter- 
polation is  altogether  indeterminate ;  for  an 
ufinity  of  curves  of  difiTerent  forms  may  be 
found  which  will  pass  through  twenty  given 
points;  but  in  general  the  circumstances  of 
the  question  impose  such  restrictions  as  render 
it  determinate.  In  the  instance  now  given 
we  know  that  the  curve  must  be  an  eUipee; 
and  as  an  ellipse  cannot  be  made  to  pass 
through  twenty  points  taken  anyhow,  the  ques- 
tion resolves  itself  into  this:  To  find  the 
ellipse  which  will  fnoti  nearly  pass  through 
the  given  points,  or  represent  the  given  ob8a^ 
vations.  Another  question  now  arises.  What 
condition  must  be  fulfilled  in  order  that  the 
observations  may  be  represented  mott  neariifl 
This  condition  must  be  determined  from  other 
considerations.  Suppose  the  condition  to  bo 
that  the  sum  of  the  squares  of  the  errors  of 
observation  (that  is,  of  the  differences  betvreen 
the  observed  places  of  the  comet  and  the  co^ 
responding  places  in  the  ori)it  to  be  found) 
shiUl  be  a  minimum;  the  problem  is  now  quite 
determinate,  though  its  solution  may  be  sofl- 
ciently  difficult  and  laborious. 

Most  frequently  the  form  of  the  function, 
some  of  whose  particular  values  are  given,  is 
assumed  to  be  algebraic,  rational,  and  in- 
tegral ;  and  the  problem  of  interpolation,  geo- 
metrically expressed,  reeolveB  itsdf  to  finding 
the  parabola 

y«Ao+Ai«+Aaa!"+  .  .  .  +A«^i«»-» 

of  the  highest  possible  order,  whidi  shall  pass 
through  a  given  number  of  points.  If  it  par- 
ticular values  aro  known,  Uie  coder  of  this 
parabola  will  obviously  be  n—  1,  since  in  its 
equation,  as  above  written,  there  aro  n  constants 
to  be  determined.  When  the  given  values  of 
y  nie.equitli8lant,  in  other  words  ooTTeBpond  to 
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a]iiidiffereiit  valnefl  of  x,  Uie  caUnliu  of  differ- 
(oces  fornishes  at  once  the  required  formula 
for  interpolation.  Taking  the  first  ordinate  as 
oidiiMte  axes,  and  the  common  difference  of 
rhe  BQOcesfliTe  absdsss  as  unit,  we  have 
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1.2 


AVo^ 


'ye. 


1.2...(n-l) 

wbne  jTo  represents  the  first  ordinate,  oorre- 
Epondiog  to  x=0,  and  Aj/o>  A^o  &c.  ...  the 
nioceadro  differences  of  the  given  series 

5^0*^1*  ys>  •  •  •  y«« 
The  fl^  difference  A"yo  vanishes,  of  conrse, 
in  conseqnenoe  of  the  assumed  form  of  the 
fnDctioD  jf. 

When  the  given  values  of  y  are  not  equi- 
distant, bat  oorrespond  to  the  values  a^, 
Oj,  .  .  .  a. »  of  '>  then  it  is  best  to  assume, 
infltesd  of  the  above,  the  equivalent  form 

jr=Ai(*-aa)(x-fla)  .  .  .  (*-fl«) 
+A,(«,-ai)(*-as)  .  .  .  (x-«.)+  .  .  . 

+  A.  (4r-fli)(*-fl«)  •  •  .(*-«n-i)» 
which  is  rnidily  seen  to  be  of  the  (n— IV^ 
degree.    Putting  x—a„,   and  calling  yn  the 
given  eorresponding  value  of  y,  we  have  ob- 
Tiottl J  the  general  formula 

j^^ V 

(a»-ai)  .  .  .  (am-fln), 
linn  bU  tenns  except  the  m*^  which  does  not 
eontain  {x—a^),  vanish. 

The  value  of  y,  therefore,  may  he  convo- 
oieiitly  expressed  m  the  form 


(^-«.) 


The  method  of  interpolntion  by  differences 
vtt  fir^  employed  by  Briggs  in  the  calcula- 
ti<Mi  of  logarithms ;  but  was  afterwards  treated 
ia  a  more  general  way  by  Wallis,   Newton, 
Cotes,  Stirting,  and  others.    In  the  fifth  lemma 
of  the  third  Iwok  of  the  iVmctpto,  Newton  has 
given  a  solution  of  the  problem  of  determining 
the  eorve  which  passes  through  the  extremi- 
tiea  of  any  number  of  ordinates.    By  modem 
wnters  the  subject  is  usually  treated  as  a  branch 
of  the  ealeolus  of  finite  differences.    It  is  dis- 
eased at  length  by  Laphice  in  voL  ii.  of  the 
Hwaaqw  CdesU,    and   ahso  in  the   Thiorie 
JndjfUque  des  Probability;  by  Lagrange,  in 
Xht  Journal  de  PAfole  Polyteehnique,  &;c.    See 
^  the  'Treatise  on  Differences  and  Series* 
bj  9v  John  Herschel  in  the  Appendix  to  the 
English  translation  of  Lacroix's  Differential  and 
htegrcl  Calculus,  or  vol.  iiL  of  Lacroix's  large 
TrtaUte,  or  lastly  Boole's  useful  little  IVeatise 
on  tie  CaleiUus  of  Finite  Differences,    Amongst 
the  most  recent  researches  on  Interpolation,  we 
mav  mention  those  of  Tchebiche^  Pktersbourg 
AmLB^UI.  16, 1869;  Hermite,  Comptes  Bendua 
t.  xWii,  I860,  and  Borchardt,  Ahhand,  der 
K.  Akad,  der  Witsen,  zu  Berlin,  1860. 
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(Lat).  The  period  betvreen 
the  death  of  one  king  and  the  aeeession  of 
another  under  the  Roman  monarchy,  whieh  is 
represented  as  elective ;  or  under  the  republic^ 
the  space  of  time  when  there  were  bv  some 
accident  no  cnrule  magistrates  who  could  hold 
the  public  assemblies  of  the  people  (comitia), 
and  during  which,  therefore,  an  interrex  vras 
appointed.  There  can  be  legally  no  interreg^ 
num  in  an  hereditary  monarchv  like  that  of 
England;  hence  the  reign  of  Charles  II.  was 
always  computed  in  legal  language  as  com- 
mencing at  the  execution  of  Charles  L 

Interres  (Lat).  A  person  appointed  to 
discharge  the  royal  functions  during  a  vacancy 
of  the  throne.  According  to  their  legendary 
history,  the  Romans  first  elected  an  interrex 
after  the  death  of  Romulus,  and  continued  the 
custom  while  the  monarchy  lasted.  The  manner 
of  their  election  was  said  to  be  this:  the  senate 
chose  ten  individuals  out  of  its  body,  each  of 
whom  discharged  the  function  of  royalty  for 
five  days  in  an  order  appointed  by  lot  It 
has  been  supposed  that  these  ten  senators  were 
not  elected,  but  were  the  respective  seniors 
of  the  ten  decuries  into  which  the  original  body 
of  patricians  was  divided,  and  that  this  ofiSce 
devolved  on  them  by  virtue  of  their  rank ;  but 
the  utter  uncertainty  of  this  and  other  subjects 
in  Roman  tradition  has  been  pointed  out  by  Sir 
G.  C.  Levris,  Credibility  of  Early  Bojnan  History, 
An  interrex  was  also  appointed  sometimes  under 
the  republic  to  preside  over  elections  of  magis- 
trates, &c.  when  the  consuls  were  absent,  or 
their  election  dedared  void  and  no  dictator  had 
been  created. 

Xnterroffatories  (Lat.  interrogo,  /  gues' 
Hon),  In  Law,  written  questions,  proposed  to 
witnesses  who  are  to  be  examined  out  of  court, 
under  authority  of  courts  where  such  examina- 
tion is  not  directed  to  be  taken  viv&  voce.  In 
equity  pleading,  interrogatories  may  be  served 
by  the  plaintiff  upon  the  defendant  to  be 
dealt  with  by  him  in  his  answer,  and  vice 
versA.  Under  the  Common  Law  Procedure 
Act,  1854,  parties  to  actions  and  common  law 
had  for  the  first  time  the  power  of  procuring, 
by  means  of  interrogatories,  statements  rele- 
vant to  the  qnestions  at  issue. 

Intersoendent  (Lat  inter,  and  scan  do,  / 
climb).  In* Algebra,  a  term  applied  by  Leibnitz 
to  quantities  when  the  exponents  of  their  powers 
are  irrationaL  Such  expressions  are  called 
intersccndent,  as  holding  a  mean  as  it  were 
between  algebraic  and  transcendental  quantities. 

Interaectloii  (Lat  intersectio,  from  seco,  / 
cut).  In  Geometry,  the  meeting  or  concourse 
of  lines  and  surfaces.  The  number  of  inter- 
sections of  a  plane  curve  with  a  right  line 
determines  the  order  of  that  curve,  and  hc*nco 
it  follows  that,  in  geneml,  the  number  of  inter- 
sections of  two  plane  cun-es  is  equal  to  the 
product  of  their  orders.  The  order  of  a  surface 
IS  the  number  of  real  and  imaginary  intersec- 
tions which  it  makes  with  a  right  Hup,  and  hence 
agrees  with  the  order  of  eadi  of  its  plane 
sections.    As  a  consequence,  the  number  of 


Digitized  by  VjOOQIC 


INTERTIE 

points  in  which  three  surfaces  intersect  will  be 
equal  to  the  product  of  their  several  orders. 
The  order  of  a  non-plane  curve  is  determined 
by  the  number  of  its  intersections  with  any 
plane,  whence  it  follows  that  the  order  of  the 
curve  in  which  two  sorfaces  intersect  will  be 
equal  to  the  product  of  the  orders  of  the  inter- 
secting surfaces,  and  further  that  the  product 
of  the  orders  of  a  surface  and  a  non-plane 
curve  will  give  the  number  of  their  intersec- 
tions. It  is  on  these  principles  that  algebraic 
curves  and  surfaces  are  classified. 

Zntertte.  In  Architecture,  a  horizontal 
piece  of  timber  framed  between  two  points,  in 
order  to  tie  them  together ;  sometimes  this  is 
called  a  cross-brace. 

Znterwal  (Lat  intervallum).  In  Military 
language,  the  space  between  two  portions  of  a 
body  of  troops  in  line,  as  distinguished  from 
distance^  the  space  between  troops  in  column. 

Intbbval.  In  Music,  the  imaginary  distance 
between  two  sounds  as  respects  their  acuteness 
and  gravity ;  thus,  for  instance,  the  imaginary 
distunce  fVom  C  upwards  to  I)  is  called  the 
interval  of  a  tone ;  from  C  to  E  the  interval  of 
a  major  third  ;  irom  C  to  G  the  interval  of  a 
fifth,  and  so  on. 

Interventloii  (Lut.  interventio,  a  coming 
between).  In  Politics,  the  interposition  of  one 
Htate  in  the  domestic  affairs  of  another.  The 
right  of  armed  intervention  is  one  of  the  most 
contested  portions  of  the  public  law  of  nations; 
as,  although  practised  frequently  enough  by 
the  more  powerful  with  reference  to  the  weak, 
it  had  never  been  regarded  otherwise  than  as 
a  permitted  abuse  of  power  until  the  time  of 
the  congresses  of  Vienna,  Laybach,  &c.,  when 
it  was  publicly  recognised  by  the  leading 
cabinets  of  Europe.  The  principle  on  which 
this  supposed  right  was  rested  was  indeed 
that  of  self-defence,  in  suppressing  principles 
and  practices  by  the  prevalence  of  which  the 
internal  peace  of  the  intervening  state  was 
threatened.  Such  was  the  ground  on  which 
France  asserted  her  right  to  intervene  by  arms 
in  the  political  affairs  of  Spain  in  1821,  which 
led  to  much  discussion,  and  to  the  strong 
reprobation  of  the  alleged  right  on  the  part  of  ■ 
British  statesmen.  The  history  of  Italy  from  ' 
1821  to  1849  afforded  little  else  than  a  series  | 
of  such  interveniionSf  chiefly  on  the  part  of 
Austria,  to  prevent  the  spread  of  liberal  poli- 
tics in  portions  of  the  peninsula  not  under 
her  government.  The  intervention  of  the 
allied  powers  between  Greece  and  Turkey  in 
1827  was  based  on  motives  of  humanity.  £ut 
tlie  most  remarkable  instance  of  recent  time 
was  that  of  Russia,  between  the  government  of 
Austria  and  Hungary,  in  1849;  fi)r  which  little 
or  no  reason  could  be  assigned  except  the 
possible  danger  of  an  insurrection  in  Poland 
following  the  achievement  of  Hungarian  inde- 
pendence. Generally  speaking,  it  may  be  said 
that  inter ventmia  on  the  ground  of  appre- 
hended necessity  will  never  cease ;  but  that 
all  endeavours  to  erect  them  into  a  branch  of 
international  law  or  nsa<;e  arc  futile. 
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I  Zatestaoy  (Lat  intestatna,  that  hurnadi 
I  no  will).  In  Law,  the  condition  of  a  puty 
I  who  dies  without  having  made  a  wilL  Freehold 
lands  and  tenements  in  which  he  has  an  estate 
of  inheritance  descend  to  his  heir,  subject  to 
such  charges  as  affect  real  estate;  copyhold 
lands  oi  inheritance  to  the  heir,  by  the  custom 
of  the  manor;  chattels  must  be  distributiHi 
(subject  to  debts)  by  the  party  who  takes  out 
letters  of  administration  to  the  estate  and 
effects  of  the  deceased,  according  to  the  pro- 
visions of  the  Statute  of  Distributions. 

Xntestliuaiay  Intestinal  'Womu  (Lat. 
intestinus,  internal).  The  name  by  which 
Linnsus  and  Cuvier  haye  designated  the  class 
of  animals  which  infest  the  interior  of  other 
animal  bodies,  and  which  indicates  their  most 
common  locality,  viz.  the  intestinal  tube. 

The  knowledge  of  the  intestinal  worms,  as  a 
distinct  class  of  invertebrate  animals^  is  of  a 
very  late  date.  In  the  twelfth  edition  of  the 
Systcma  Natura,  1787-8,  only  eleven  species 
of  true  Entozoa  are  enumerated,  and  of  these 
only  six  are  placed  among  the  Jntettina^ 
Gordius  inedinemia^  Ascaris  virmcularis^  Ai- 
carts  lumbricoideSj  Fasciola  hepaticOf  Fas.  in- 
tistinaliSj  and  Fias.  barbata;  the  remaining 
species,  viz.  Hydra  hydaiula,  Tetnia  Solium, 
Tan.  vulgaris^  Tan.  lata^  and  Tem.  canina,  are 
ranged  with  the  Zoophyta.  Bloch's  TrcettM 
on  the  Generation  of  Intestinal  Worms,  and 
the  succeeding  work  of  Goze,  entitled  Versuck 
einer  Naturgesckichte  der  Einaewddewurtner 
Thierischer  Koroer,  1782,  added  larcely  to  the 
number  of  the  described  spedes,  and  1«1  to  the 
foundation  of  some  accurately  defined  groups, 
and  to  better  ideas  of  chissification.  The 
first  clear  definition  of  the  intestinal  worms 
as  a  class,  and  their  distribution  into  a  Fp* 
tem  of  orders  and  generas,  are  contained  in 
the  great  work  by  Rudolph  i,  entitled  Ento- 
zoorum  seu  Vemuum  Intesiinalium  Historia 
Naturalis,  8vo.  1808-10.  In  this  work,  Ru- 
dolph!, after  dividing  the  great  class  Vermes 
of  Linnfleus  into  four  classes,  viz.  Mollu».% 
Gymnodfla,  Entoeoa,  and  Phyiozoa,  charac- 
terises the  third  class  as  follows:  *£ntozoi 
ergo  dassem,  ant  si  mavis  ordinem,  sistunt 
peculiarem  continentem,  aliis  in  animalibus 
obviOy  oculis  nudis  conspicun,  nervis  carentia. 
partibus  intemis  dissimilibvs  instrttcta*  Of 
the  class  of  animals  thus  characterised,  Rn- 
dolphi  enumerates,  in  a  subsequent  work, 
Synopsis  Eniozoorum,  1819,  upwuds  of  1,100 
species.  At  the  present  time,  nearly  double 
that  number  of  Entozoa  are  known. 

Rudolphi  distributes  the  intestinal  worms 
info  five  orders,  which  are  characterised  as 
follows : — 

Onler  I.  Ntmatoidea  (Round-worms). — Char.: 
Body  elongated,  rounded,  elastic ;  an  intes- 
tinal canal,  with  a  separate  mouth  and  vent; 
sexes  distinct. 
Order  II.  Acanthocephala  (Hooked-worms).— 
Char.:  Body  roundish,  utricular,  elafrti<*; 
head  with  a  retractile  proboscis,  armed  with 
hooks  or  recnrved  spines;  sexes  distinct 
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Onl«rIIL  2VngM<M2a(Flnke-woims).— Cliar.: 
Body  soft,  rounded,  or  flattened;  suctorial 
pores;  male  and  female  organs  in  the  same 
indiridaaL 

Older  IV.  Cestoidea  (Tape-wonns).--Char. : 
Budy  elongated,  flattened,  soft,  continuous, 
or  articulated ;  head  either  simplj  labiated, 
or  provided  with  pits  {bothrid),  or  Huctorious ; 
orifices,  either  two  or  four  in  number;  male 
and  female  oigans  in  the  same  indiyiduaL 

Order  V.  Cystica  (Hydatids).— Char. :  Body 
fluttened  or  rounded,  continued  posteriorly 
into  a  cyst,  which  is  sometimes  common  to 
many  individuals ;  head  provided  with  two 
or  four  pits,  or  with  four  suckers,  and  with  a 
ciide  of  hooklets,  or  with  four  unarmed  or 
nsciiialed  tentacles;  sexual  oigans  hitherto 
indiscernible. 

The  Entozoa  which  are  included  in  the  last 
foor  orders  of  Budolphi  have  no  distinct  in- 
Minal  canal ;  and  Cuvier  considered  the  pre- 
f^ace  of  this  structure  in  the  Nematoidea  of 
Rodotphi  of  sufficient  importance  to  form  the 
rharacter  of  a  primary  group,  equivalent  to  all 
the  remaining  orders  combined;  and  he  ob- 
penrra  that  the  orders  thus  distinguished  might 
form  tvo  cLisses. 

The  first  order  Cuvier  terms  Cktvifaires; 
and  he  indudes  in  it  not  'only  the  Nematoid 
Entozoa,  but  also  the  genus  Pentastoma  of 
Rodolphi,  and  the  Epizoa,  or  Vers  rigidities 
of  LamardL 

The  organisation  of  the  PentastomaiOy  which 
irwe  defined,  prior  to  Kndolphi,  by  Froelich, 
oodcr  the  name  of  lAnffuatma^  entitles  them 
to  rank  with  the  highest  organised  EntoEoa 
{Z^^)gieal  Trans.  voL  i.  p.  881,  pi.  41) ;  but, 
with  respect  to  the  Epizoa,  or  the  external 
l>rD9ean  parasites  of  fishes,  iJthongh  they  agree 
with  the  Sematoidea  and  all  other  Entozoa  in 
the  ahsence  of  distinct  respiratory  organs,  yet 
the  dtiated  natatory  extremities  wUch  tliey 
ViSB^  in  the  young  state,  and  the  external 
OTxrian  appendages  of  the  adult,  are  characters 
which  raise  them  above  the  Entozoa,  and  indi- 
cate their  intimate  relations  with  the  Siphono- 
stomous  Crustaceans. 

Professor  Owen  has,  therefi^re,  combined  the 
JsnhttUAdea  of  Budolphi  with  the  genera 
Hn^uatula,  Porocephalus,  and  Syngamus^  &c., 
which,  under  the  habit  of  Cestoid  or  Trematode 
worms,  mask  a  higher  grade  of  organisation, 
to  form  a  class  under  the  name  of  CSielminthu. 
This  class  akeady  embraces  the  types  of  three 
diffownt  orders,  of  which  one  is  formed  by  the 
^•mtuidea  of  Budolphi;  and  a  second  has 
^*^  (established  by  Dieeing,  for  the  Linguatula, 
and  other  congeneric  species,  under  the  name 
of  Aeanthothfca.  The  remarkable  organisation 
of  the  gpnus  Syngamus,  as  described  by  Siobold, 
clearly  indicates  the  type  of  a  third  order  of 
C«LKLirorrHA  [see  that  word]. 

The  foar  orders  of  intestinal  worms  which 
haTO  no  distinct  intestine,  but  in  which  the 
d:jEregtive  function  is  carried  on  in  blind  canals, 
^cavated  in  the  parenchymatous  substance  of 
the  body,  Curier  combines  into  a  group,  which 


he  terms  Vers  intcsiinaux  parenehymaieux,  and 
for  which  Prof.  Owen  has  proposed  the  name 
of  Stbrblmiktha  [see  that  word]. 

This  group  Curier  subdivides  into  three 
families,  or  orders ;  the  first  corresponding  to 
the  Acanthoccphala  of  Budolphi,  the  second  to 
the  Trematoda^  and  the  third  being  equivalent 
to  the  Cestoidea  and  Cystica  combined;  with 
the  exception  of  the  genus  LAguia  of  Bloch,  of 
which  Cuvier  makes  a  fourth  order,  restrict- 
ing to  it  the  application  of  Budolphi's  term 
Cestoidea.  To  this  distinction  it  must  be  ob- 
jected that  the  passage  from  the  Ttenia  to  the 
LiguLa  is  rendered  very  gradual  by  the  traces 
of  bothria  and  of  generative  organs,  which 
make  their  appearance  in  the  higher  organised 
lAguUe  whicn  infest  the  intestines  of  certain 
aquatic  birds,  and  respecting  which  Budolphi 
hazarded  the  hypothesis,  viz.  that  these  species 
are  actually  the  more  simple  LiguliB  of  fishes, 
developed  into  a  higher  grade  of  organisation 
by  virtue  of  the  warmth  and  abundant  nutriment 
which  they  enjoy  in  the  intestines  of  the  birds 
that  have  swallowed  tiie  fishes  so  infested. 
Such  migrations  have  since  been  experiment- 
ally proved  in  regard  to  many  Intestinalia ; 
especially  in  reference  to  the  Cystica,  Bud., 
which  become  Cestoidea  when  introduced  into 
other  animals,  as,  e.  g.,  from  the  flesh  of  prey 
into  the  gut  of  the  devourer.  The  Cystica  are, 
in  fact^  incompletely  developed  Cestoidea, 

Thus  the  intestinal  worms,  as  at  present 
known,  form  two  classes,  each  divisible  into 
three  orders. 

Class  I.   CcELBLinNTIEA. 

Order  1.  Nematoidea. — Ex.:  FUariamedinensis, 
FU.  oetdi,  Fil.  bronchialis,  Ascaris  lumbri' 
cnides,  Ase.  vemUeularis,  IVichocephalus 
dispar,  Spiroptera  hominis,  Btrongylus 
gigas^  Strong,  spinigeri  the  Tric)tina 
spiralis  is  a  larval  Nematoid,  which  ac- 
quires fully  developed  sexual  organs  when 
received  into  the  intestinal  canal,  whence 
the  progeny  migrate  to  the  muscular 
tissue. 

Order  2.  Acanthotheca. — Ex.:  Linguatuiatani" 
oides. 

Order  3.  Syngamoidea. — Ex. :  Syngamus  tra- 
chcalis. 

Class  II.  Stbbelmintha.. 

Order  1.  Acanthocephala.  ^Ex. :  Echinorhyn- 
chtcsgigas. 

Order  2.  Trematoda. — ^Ex.:  Distomahepaticum, 
Polystoma  pinguicola,  Planaria. 

Order  3.  T<snioidea. — Ex.:  Botkriocephalus 
latuSf  Tania  Solium :  the  Cysticercus  ceU 
lulosa  and  Echinococetis  hominis  are  lan^al 
states. 

The  examples  quoted  are  species  which  in- 
fest man,  with  the  exception  of  Planaria  and 
allied  TSirbellaria,  Ehr.,  and  of  the  orders 
Acanthotheca,  Syngatnoidea,  and  Acanihoc*- 
phala,  which  have  no  reprc\scntativcs  among 
the  human  internal  parasites.  For  the  parts 
of  the  body  which  these  latter  infest,  the  reader 
is  referred  to  Entozoa. 
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i  (Lat  iotestiDus,  intfmal).  The 
convoluted  membranous  and  muscular  tiibe  ex- 
tending from  the  pjlorus  to  the  anus.  It  is 
distinguished,  in  the  human  subject,  into  small 
and  laige  intestines :  the  former  including  the 
duodenum,  the  jejunum^  and  the  iltwm ;  the 
latter  the  ctBcum^  colon,  and  rectum.  The  small 
intestines  have  internal  membranous  folds, 
called  vcdvtda  connitfentes;  the  large  have 
three  parallel  muscular  bands  upon  their  surface. 
The  intestines  admit  of  separation  into  three 
coats :  the  external,  membranous  or  peritonseal ; 
the  middle  coat^  muscular ;  and  the  inner  one, 
Tillous.  Th^  are  attached  to  the  body  by  the 
mesentery.  The  structure  of  the  intestinal 
canal  in  different  animals  is  adapted  to  its  re- 
quired functions,  dependent  upon  the  nature 
of  their  food  and  other  circumstances.  Of  these 
peculiarities  the  principal  are  adverted  to  under 
the  titles  of  the  animals  in  which  they  occur. 

latoiiatloii  (Lat  in,  and  tonus,  a  tone).  In 
Music,  the  act  of  sounding,  with  the  voice  or  an 
instrument,  the  consecutive  notes  of  the  scale, 
or  in  any  other  given  intervals.  To  do  this 
correctly  is  the  first  qualification  of  a  good 
singer.  It  is  scarcely  practicable  without  the 
assistance  of  a  good  ear,  as  well  as  a  refer- 
ence to.  some  common  idea,  such  as  the  key  or 
mode  wherein  a  piece  is  written.  From  the  word 
tone,  sometimes  used  in  a  sense  almost  identical 
with  that  of  key,  the  word  has  its  origin. 

Xntrados  (Fr.).  The  lower  line  of  an  arch ; 
the  outer  or  upper  line  being  known  by  the  name 
of  the  extradoa,    [Arch.] 

Zntnuisltlwe  (Lat.  intransitivus,  from  in, 
neg.,  and  transeo^  I  pass  over).  In  Grammar, 
a  word  used  to  denote  verbs  ezpressiye  of 
actions  of  which  the  effects  do  not  pass  over 
to  an  object,  as  I  walk,  I  sleep, 

latrenoliiiMBt.  In  Fortification,  a  general 
t^rm,  denoting  a  ditch  or  trench  with  a  parapet, 
for  purposes  of  defence. 

IntrlnsteBqiiatloB  (Lat.  intrinsecns,  with- 
in). The  name  proposed  by  Dr.  Whewell  in  the 
Cambridge  Phil,  Trans,  vol.  viii.  for  the  equation 
which  expresses  the  relation  that  exists  between 
the  length  s  of  the  arc  of  a  curve,  and  the  angle 
^  through  which  the  tangent  turns  as  its  point 
of  contact  describes  that  arc.  Thus  if  we 
suppose  /(^)  to  vanish  with  its  argument  ^, 
then  the  intrinsic  equation  of  a  curve  will  have 
the  form  #=/(^).    This  granted, 


da 
dtp 


=fW 


will  obviously  be  the  expression  for  the  radius 
of  curvature,  and  the  intrinsic  equation  of  its 
evolnte  will  be  *i=/'W-/'(0).   [Evolute,]  i 
The  rectangular  Cartesian  equation  of  the  curve  ' 
is  easily  deduced  from  its  intrinsic  one.    If  j 
both  equations  be  referred  to  the  same  orifi:in,  | 
and  the  initial  tangent  be  taken  as  alscissa 
axis,  we  have 


and 


dx=dsco6ip^f(jp)coB^d^ 

ds/^'/'i^)  Binipdip; 
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whence,  by  integration,  we  obtain  two  eqiutiooi 
of  the  form 

«=F(^,a)«iidy-F(^,iX 

from  which  by  eliminating  f,  the  required 
equation,  involving  two  arbitrary  constants  a 
and  b,  results. 

The  intrinsic  equation  of  a  cuire  may  be 
advantageously  employed  in  many  enquirifti, 
amongst  which  may  be  mentioned  those  rela- 
tive to  the  succesBiTe  involutes  of  a  plane  cuire. 
[Involtjtb.] 

Introlt  (Lat.  introitus,  entry).  In  Eccle- 
siastical Antiquities,  the  verses  chanted  or  n»- 
peated  at  the  first  entering  of  the  congregation 
into  the  church ;  a  custom  as  old  as  the  fourth 
century:  called  ingreaaa  in  the  Ambrosian 
Eitual.    (Palmer,  Origines  Liturgica,  ii.  19.) 

Introrse  (Lat  introrsum,  inwards).  In 
Botany,  a  term  used  in  describing  the  direction 
of  bodies  to  denote  their  being  turned  towards 
the  axis  to  which  they  appertain ;  thus,  in  most 
plants  the  anthers  are  intiorse,  being  tomed 
towards  the  style. 

mtmslon  (Lat.  intrudo,  I  thrust  upon\ 
In  Law,  a  species  of  injury  to  freehold  propettj. 
It  arises  when  a  stranger  intrudes  between  the 
death  of  tenant  for  life  or  years  and  the  entiy 
of  the  heir  of  a  remainder-man  or  revezsioDer 
expectant  on  the  estate  for  life  or  yean,  who 
had  died  previous  to  the  decease  of  such  tenant 
for  life  or  years.  Writ  of  entry  on  intrusion 
was  a  special  remedy  for  this  injury,  which 
having  become  obsolete  was  ultimately  abo- 
lished by  Stat  3  &  4  Wm.  IV.  c  27. 

ZntuiUoB  (Lat  intueor,  /  look  inio\  In 
Philosophy,  any  act  of  the  mind  by  which  a 
truth  is  immediately  perceiyed,  and  as  it  were 
beheld,  without  any  previous  pioeees  of  analjbis 
or  ratiocination.  Such,  according  to  Kant,  are 
the  fundamental  propositions  of  geometry; 
as  that  'two  straight  lines  cannot  inclose  a 
space,'  &c 

Iiitiis-«iifleeiitloB  (Lat  intus,  within,  and 
susceptio,  a  receiving).  In  Anatomy,  a  tenn 
applied  to  the  folding  or  passing  of  one  portion 
of  the  intestinal  canal  into  another. 

iBQla  (Lat.).  The  Elecampane,  long  coUi- 
vated  in  herb-gardens,  is  thn  /.  Helenittm  d 
botanists.  It  is  a  tall  perennial  herb^  with 
large  yellow  composite  fiower-heada.  Its  root 
has  an  aromatic  camphor-like  taste,  due  to  the 
presence  of  helenin,  and  contains  also  a  quantity 
of  starchy  matter  called  inulin.  Elecampane 
was  at  one  time  much  used  as  an  aromatic 
tonic  and  stimulant. 

Innltn.  An  amylaceous  substance  oontainc  1 
in  elecampane  root  It  differs  from  common 
starch  in  being  rendered  brown,  instnid  of 
blue,  by  iodine. 

Inundation  (Lat  innndatio,  from  unda,  a 
wave).  In  Agriculture,  lands  which  are  over- 
flowed by  wat«r  from  natural  causes  uncon- 
trolled by  art,  are  said  to  be  inundated :  when 
in  consequence  of  the  exercise  of  ait  and  skill, 
the  result  is  termed  irrigation. 

l2ru2n)^TioM.    In  Mihtaiy  Engineering  the 
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flooding  a  portion  of  conntrv  with  a  view  to  its 
defence,  by  rendering  it  impassable  for  an 
enemj.  This  is  an  important  element  in  the 
deftvce  of  fbrtreraes. 

InvAllds  (Lat.  inralidos,  weak).  Those 
soldiers  or  sailors  who,  either  on  account  of 
voimds  or  length  of  service,  are  admitted 
into  hospitals,  and  there  maintained  at  the 
public  expense.  The  practice  of  making  pro- 
Tistion  for  soldiers  worn  out  or  disabled  in  the 
pablic  service  dates  from  high  antiquity,  and 
the  veterans  of  the  Roman  legions  were  often 
revarded  with  grants  of  land.  But  such  re- 
wards emanated  more  from  individual  power 
or  favour  than  from  any  general  or  established 
principles  of  benevolence.  In  modern  times 
there  is  no  civilised  country  without  institu- 
tions for  the  maintenance  of  invalids ;  but  the 
most  magnificent  are  the  Greenwich  and  Chelsea 
h'xpitals  in  England,  and  in  France  the  H6tel 
de«  Invalides. 
invariable  Mauie.  [Botatxon.] 
Xavartent.  Any  function  of  the  coefficients 
of  a  s}-8tem  of  quantics  is  said  to  be  an  invariant 
ot  that  srstem  when  it  is  equal,  to  a  factor  prh^ 
to  the  ^mcdon  derived  in  a  similar  manner 
ftt4n  the  linearly  transformed  system  of  quan- 
tiix  [CovABiAMT  and  CoNComTAKT.]  The  fac- 
tor referred  to  is  always  a  power  of  the  modulus 
of  traasformation,  and  may  be  supposed  equal 
to  unity,  in  which  case  the  transformation  is 
Ktid  to  be  unimodular.  rLi^rsAB  Transfouca- 
Tiox.]  Thus  the  resultant  of  a  system  of 
equations  is  an  invariant  of  that  system,  as  may 
be  seen  a  priori,  inasmuch  as  the  said  resultant 
equated  to  zero  expresses  the  condition  that 
the  equations  should  be  satisfied  by  a  certain 
Ki  of  values  of  the  variables,  and  tlus  property 
i$  obviously  unafiToeted  by  linear  transformation. 
Afaiu,  the  discriminant  of  a  quantic  is  neces- 
B^rily  an  mvariant,  by  the  very  nature  of  its 
formation.  [DiscRiuiKAirr.]  Of  the  many 
ifiyariants  of  a  quantic,  a  certain  number  are 
nid  to  be  independent ;  aU  others  being  ex- 
pressible as  rational  integral  functions  of  them. 
Thtts^  the  binary  quartic  (a^  a^,  a,,  a,,  a^x^y)\ 
»»  Sylvester  ana  Cayley  have  shown  {PhU. 
%.  April  1853,  and  Phil.  Trans.  1856),  has 
the  tvo  independent  invariants 

J«  CoOja^  +  la^a^a^ — a^a^--  a^a^  -  fla*» 
t«sp«ctively  called,  for  manifest  reasons,  the 
^odrinwriant  and  oubinvariant  of  the  binary 
quaxtic  AU  other  invariants  of  binary  quartics 
<^  be  eqiwosed  as  rational  fionctions  of  I  and 
J ;  for  instance,  the  diseriminant,  which  is  a 
*a*wiwriaii<,  has  the  value  P-27J'.  The 
nm  of  the  suffixea  of  each  term  of  either  of 
the  above  invarianta  is  visibly  constant.  This 
» 1  general  property  in  virtue  of  which,  and  of 
c^ttam  differential  equationa  v^ch  every  in- 
variant satisfies,  anysuch  function  may  easily 
^  vritten  down.  The  differential  equations 
^  lefemd  to  arise  from  the  property  which 
invariants,  in  common  with  covaiiants  and 
the  quantic  itself,  possets  of  giving  the  same 
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results  on  applying  the  operations  y  f ,  a-^,  ss 

dx     dy 

they  do  under  the  application  of  the  operations 
symbolised  respectively  by 

L  dyA         da^.i  da^.2 

[CovAKiAKT.]  In  the  case  of  invariants  the 
two  former,  and  hence  the  two  latter,  results 
are  manifesitly  zero.  In  his  later  researches,  in 
fact)  Prof.  Cayley  has  defiLed  an  invariant  as 
any  function  which  is  reduced  to  zero  by  each 
of  the  operations  which,  in  the  case  of  the 
original  quantic,  are  tantamount  to 

yi,  xi  &C.  .  .  . 
^dx    dy 

For  further  information  on  this  very  important 
subject,  the  researches  of  Cayley,  Sylvester  and 
others  in  the  modern  mathematiciil  journals 
must  be  consulted ;  as  an  introduction  to 
the  subject,  the  Lessons  on  the  Higher  Algebra 
by  Br.  Salmon  will  be  found  very  useful.  It 
may  be  here  added  that  in  geometrical  appli' 
cations,  invariants  equated  to  zero  generally 
express  the  conditions  under  which  a  curve  or 
surface  will  possess  some  permanent  singularity, 
unaffected  by  the  choice  of  axes,  such  as  a 
double  point,  a  conical  point,  and  so  forth* 
For  instance,  the  discriminant 

f.h,d 
e,  d,  0 

of  the  ternary  quadric  (a,  i,c,  rf,<»,/,T*,.V,  ^)*» 
when  equated  to  aero,  expresses  the  condition 
that  the  conic  represented  by  the  latter  breaks 
up  into  two  right  lines. 

InTttiiantlve  Operation.  An  operation 
performed  on  a  system  of  quantics,  the  result 
of  which,  after  linear  transformation  of  the 
variables  which  it  may  contain,  is  equal,  to  a 
factor  prh,  to  the  result  of  the  spplication 
of  the  same  operation  to  the  similarly  trans- 
formed system.  Thus  it  can  be  shown  that  the 
operations 

A    J-,   A  .  ... 
dx*   dy    ds  '  "  ' 

are  contragredient  to  x,  y,  fr . . .  that  is  to  say, 
if  the  latter  are  replaced  by  linear  funotions 
of  themselves,  the  former  must  be  replaced  by 
the  opposite  or  reciprocal  linear  functions  of 
themselves ;  whence  it  follows  that  if 

F(«,i»,f.  ..) 
be  any  oontravariant  of  a  quantic, 

\dx'   dy    dg'  '  '  ) 

will  be  an  invariantive  operation-symbol,  and, 
according  to  the  order  of  the  contrayariant^ 
the  result  of  operating  upon  the  quantic  with 
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tile  OTinbol  under  consideration  will  yield  & 
6oTariant  or  an  invariant.  [Coyamamt  ;  Cow- 
travariant;  ImrAWANTj 

m^aslon  (Lat.  invado,  /  enter).  The 
hostile  advance  of  an  army  into  an  enem/s 
country. 

In^entloB  (Lat  inventio,  from  inyenio,  to 
find).  In  the  Fine  Arts,  the  choice  and  pro- 
duction of  such  objects  as  are  proper  to  enter 
into  the  composition  of  a  work  of  art.    *  Strictly 


INVERSION 

A:B=6:aor  A:B» 


1    1 
i'P 


that  IB  to  say,  when  the  ratio  of  A  to  B  is  the 
reciprocal  of  that  of  a  to  6,  or,  otherwise  ex 
pressed,  is  equal  to  the  ratio  of  the  reciprocals 
of  a  and  b. 

Inwerflton  (Lat  inversio).  In  Gkometrr. 
a  peculiar  method  of  transformation.  Two 
points,  pj/,  are  said  to  be  inverse  to  each  other, 
relative  to  a  fixed  point  (origin)  A,  and  a  given 


speaking.'  says  Sir  Joshua  Reynolds,  '  invention  y^^^amental  quadnc  cur^e  or  s^ace  (F),  when 
IS  httle  more  than  a  new  combination  of  those  \^     constitate  a  pair  of 


images  which  have  been  previously  gathered 
and  deposited  in  the  memoiy:  nothing  can 
come  of  nothing  :  he  who  has  laid  up  no  mate- 
rials can  produce  no  combinations.' 

ZiiTeiitioB  of  tbe  Cross.  A  festival 
celebrated,  May  3,  in  the  Roman  Catholic 
church,  in  honour  of  the  finding  of  what  was 
said  to  be  the  true  Cross.  The  search  was 
instituted  by  order  of  Helena,  mother  of  the 
emperor  Constantine,  a.b.  316  ;  and  the  cross, 
according  to  St  CSril,  was  found  among  the 
ruins  of  Mount  Calvary. 

Znweiitory*  A  catalogue  of  movable 
goods,  as  of  furniture,  or  the  like. 

Inverse  Vnnottons.  The  results  of  the 
TCrformance  upon  the  same  subjects  of  Imvbrsb 
Ofbrations. 

Inverse  Method  of  nuzlons.  The 
method  of  finding  XhefiuentB  of  given  fluzional 
expressions.  It  is  the  same  with  the  integral 
calculus. 

Inverse  Method  of  Tangents.  The 
method  of  finding  the  curve  whose  tangents  are 
lines  drawn  according  to  some  given  law.  The 
tangents  to  a  given  curve  can  be  found  by  the 
differential  calculus,  whereas  to  find  the  curve 
which  has  given  tangents  requires  the  aid  of 
the  integral  calculus.  The  two  methods,  there- 
fore, are  inverse  to  one  another.  A  simple 
example  of  a  problem  of  this  nature  is  to  find  the 
curve  upon  whose  tangents  two  fixed  right  lines 
intercept  equal  segments ;  for  instance,  the  curve 
Co  which  a  ladder  reared  against  a  vertical  wall 
is  always  tangentiaL  The  determination  of  the 
caustic  by  refiection  or  refraction  from  a  given 
curve  is  also  effected  by  this  method. 

Inverse  Operations.  In  Mathematics, 
two  operations  are  said  to  be  inverse  one  of  the 
other,  when  their  successive  performance  on 
any  subject  leaves  the  latter  unchanged;  in 
other  words,  when  the  one  destroys  the  effect  of 
the  other.  Addition  and  subtraction,  multi- 
plication and  division,  involution  and  evolution, 
integration  and  differentiation,  are,  severally, 
examples  of  inverse  operations.  If  ^  denote 
any  operation  whatever,  the  symbol  for  the 
inverse  operation  would  be  ^'~^,  and  the  two 
would  be  so  related  that  ^  [^-^(«)]  =*. 

Inverse  Proportion.  In  Arithmetic  and 
Algebra,  two  quantities  are  said  to  be  inversely 
proportional  to  two  others  with  which  they  are 
respectively  associated  when  the  first  is  to  the 
second  as  the  associate  of  the  second  is  to  that 
of  the  first  Thus  A  and  B  are  inversely 
I«opoztional  to  a  and  b  when 
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conjugate  points  with 
respect  to  the  latter,  that  is  to  say  when  the 
polar  of  one  passes  through  the  other,  and  when 
they  are  likewise  collinear  with  A  Two  curves, 
or  surfaces,  are  said  to  be  inverse  to  each  other, 
when  every  point  of  the  one  has  its  inverse  on 
the  other. 

Ordinarily,  the  fundamental  curve  (or  sur- 
face) (F)  is  a  circle  (or  sphere)  whose  centre 
coincides  with  the  origin  A.  In  this  case  the 
distances  of  inverse  points  from  the  origin  are 
connected  by  the  very  simple  relation  Ap.Ap' 
»J^,  where  k  is  the  radius  of  the  circk  (or 
sphere)  of  inversion  (F).  Hence,  metrical  pru- 
perties  may  be  transformed  by  the  simple 
formula 

P9 


Ifi" 


:*•. 


Ap.  Ag 

where  Ptf\  J,  J*  aw  any  two  pairs  of  inverse 
points.  It  may  readily  be  shown  that  the  in- 
verse of  a  right  line  (or  plane)  is  a  circle  (or 
sphere)  through  the  origin,  and  vice  veisi; 
and  further,  that  the  inverse  of  every  circle  (or 
sphere)  which  does  not  pass  through  the  origin 
is  itself  a  circle  (or  sphere).  Moreover,  if  ssj 
two  curves  whatever  intersect  at  a  point  j), 
their  two  inverse  curves  will  intersect  at  the 
inverse  point  ^  in  such  a  maimer  that  the 
angles  formed  at  p  and  ^  will  be  equal  to  one 
another. 

A  plane  figure  and  its  stereographic  pro- 
jection, as  is  well  known,  possess  the  pro- 
perty just  mentioned.  [ftiojucriOK.]  They 
constitute,  in  fact,  a  pair  of  inverse  figures 
Hipparchns,  therefore,  may  be  said  to  hare 
first  employed  inversion.  As  a  geometrical 
nuthod,  however,  inversion  is  of  recent  date. 
Steiner,  in  his  Geometrische  Gestalter^  and 
Magnus  in  GreUe's  Journal^  vol.  viii,  stadifd 
in  1832  a  method  of  transformation  of  wfaieh 
inversion  is  a  particular  case.  PHcker,  in 
1834  (Crelle*8  Journal,  vol  zi.),  established  its 
descriptive  properties;  and  Bellavitis,  in  1836, 
developed  its  metrical  properties  in  the  Memoin 
of  the  Lombardo-Venetian  Academy.  In  Eng- 
land the  method  was  first  published  (as  new) 
by  Mr.  Stubbs  in  the  Philosophical  Magazine  for 
1843.  Prof.  W.  Thompson  applied  it  in  1845, 
in  his  *  Theory  of  Electrical  Images'  (  Cambridge 
and  Dttblin  Mathematical  Journal),  and  «as 
followed  by  Liouville,  who  published  an  elaho- 
rate  memoir  on  the  subject  in  his  Journal  d/s 
MathSmati^ues  for  1847.  The  method  of  in- 
version which  has  been  universally  emplojed 
for  the  last  ten  years  may  be  appropriately 
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toned  egeUeal  (or  spherical),  and  the  moM  langnagM,  in  which  the  article  follows  instrad 
ftixml  method  above  defined  may  be  distin-  i  of  preceding  the  noun. 

^vhfid  as  fuadrie  iuTeraion.  (Proe,  of  Royal  I  Inwertebrata  (Lat.  in,  priv.,  yertebra,  a 
&^vtjf.  Much  1865.)  There  are  still  more  \  joint  of  the  backbone).  The  animals  which 
p>flenl  methods  of  inversion  in  which  the  fun-  |  are  devoid  of  vertebm,  or  of  an  internal  bony 
daaieotal  qnadrie  is  replaced  by  a  curve  (or  skeleton,  and  which  include  the  Molluscous, 
Mzrnue)  of  any  order  whatever;  but  these  have ;  Articulate,  and  Badiate  subkingdoms  of  Ani- 
bren  little  stodied.  malia,  in  Cuvier's  system.     Lamarck's  primary 

liTKBSioN.  In  HosLC^  the  interchange  of  |  division  of  the  animal  kingdom  into  Vertebrata 
f^itf  Utveen  tvo  notes  of  an  interval ;  that  and  Invertebrata  corresponds  with  that  pro- 
tf.  pladog  the  lover  note  an  octave  higher,  or  i  posed  by  Aristotle  into  Enaima  and  Anaima. 
\kf  higher  note  an  octave  lower.  |  It  is,  however,  subject  to  the  objection  which 

hnunojr.  In  Rhetoric  and  Philology,  the  {  applies  to  most  of  the  Dichotomous  systems 
tnasposition  of  words  out  of  their  natural  in  Zoology ;  namely,  that  the  two  members  of 
trjiT.  Eveiy  language  has  a  customary  ar- 1  the  division  are  not  equivalent  to  each  other. 
lueFBCDt  of  its  own  to  regulate  the  order  of  The  Invertebrata,  for  example,  contain  three 

"   "      if  not  four  primary  divisions  of  the  animsU 

kingdom,  each  of  which  is  equivalent  to  the 

VerUbraia, 
Xnwerted    Areli*     In  Architecture,    one 

wherein  the  lowest  stone,    or  brick,   is   the 

keystone.      It     is 

used  in  foundations, 

to    distribute    the 

weight  of  particu-  ' 


nnMnon  in  which  words  forming  part  of  the 
U3^  seoteoee,  member,  or  proposition  follow 
oA  other.  On  the  other  hand,  there  is  un- 
^iifditj  a  natural  or  philosophical  order  of 
vrds  foOoving  each  other  in  the  same  ana- 
iTtinl  soceesnon  in  which  ideas  present  them- 
Fr>4  to  the  mind,  varied  occasionally  by  that 
;«vdiKed  by  the  suooession  of  sentiments  or 
eoitioas;  and  as  in  every  language  many 
nstumny  phrases,  if  not  the  general  arrange- 
»^t  of  the  words,  are  contrary  to  this  primi- 
tive Older,  every  language  has  customary  in- 
Tcffions  of  its  own.  Deviations  from  the 
c&<tooazy  order  of  words  are  more  commonly 
*ii-^  irxmnotitions ;  but  each  word  has,  of 
<■  "Qne.  a  relative  and  somewhat  arbitrary  sig- 
r 'i^tioo.  As  an  instance  of  ordinary  inver- 
Aju,  it  may  be  observed  that»  according  to  the 
B«tiphjaial  or  analytical  order,  the  subject 
J  a  proposition  precedes  the  predicate,  being 
ike  fint  idea  which  presents  itself  to  the  mind. 
Tin,  in  the  oonstmction  of  a  sentence  con- 
tiiiiag  a  proposition  [Logic],  *  Solon  is  wise,' 
*  'Alexander  reigns,'  we  habitually  follow 
tU  Older  of  nature.  Bat  when  a  substantive 
K>1  a^eetive  in  connection  form  part  of  a 
k^t^no,  i.  e.  a  subject  or  predicate,  or  a  part 
•f  either,  the  substantive  is  that  which  seems 
>*3RdIj  to  present  itself  first  to  the  mind ; 
vVru  in  most  modem  languages  it  follows 
ti"  adjeetiTe,  while  in  the  Greek  and  Latin  its 
^rijnaiy  although  not  its  necessary  place  was 
'fore it:  'Who  is  a  wise  man?' — *Vir bonus 
p*  qais?'  «The  end  of  a  long  silence.'— 
'Mieotii  dintnmi  finis.*  It  is  in  general  to  be 
'  '^frred,  that  modem  languages  admit  of  trans- 
|*«itioik  £ir  less  readilv  than  the  ancient;  but 
'  >-re  tn  eoosiderable  differences  in  this  respect 
^tw«n  modem  langoages  themselves.  German 
i^«xta  much  lati^de,  French  very  little.  In 
ov  ovn  huigaaii;e  we  are  frequently  able  to 
^  the  analvtiol  order  by  following  what 
^  be  termed  the  order  of  emotion,  where  a 
^nfidi  vriter  could  not  do  so.  Thus  in  the 
ff<TQeitioB  *  Great  is  Diana  of  the  Ephesians,' 
-  «o«ld  be  impossible,  in  French,  to  give  the 
irr^  vfaicfa  is  added  to  the  expression  by  the 
^^■Bspotition  of  the  predicate  to  the  beginning 
vtiuft  violating  the  habitual  rules  of  oon- 
■^nsioQ.  A  similar  instance  of  inversion  is 
W  U  tond  in  the  Swedish  and  some  kindred 
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lar  points,  such  as  A,  A,  A,  over  the  whole  of 
the  foundations  ;  and  hence  its  employment  is 
frequently  of  the  greatest  importance  in  con- 
structive architecture. 

Inweetltiire  (Lat  vestis,  a  garment).  In 
Feudal  Law,  the  delivery  of  a  fief  by  a  lord  to 
his  vassal,  accompanied  by  peculiar  ceremonies. 
[Feudal  System.]  The  investiture  of  a  bishop 
was,  properly  speaking,  his  endowment  with 
the  fiefs  and  temporalties  of  the  see.  Hence 
it  became  a  subject  of  contest  between  the 
popes  and  emperors,  and  one  of  the  principal 
grounds  of  the  great  quarrel  of  Guelfs  and 
Ghibellines.  It  was  conceded  by  the  eniporors 
to  the  Roman  see  in  1122;  but  the  question 
was  ended  by  a  substantial  compromise,  which 
left  the  nomination  in  reality  in  the  hands  of 
the  temporal  prince.  (Hallam's  Middle  Ages ; 
Raumer^  History  of  the  Hohtnstatiffen  ;  Gieso- 
ler's  Text-book  of  Eccfesiastical  History ;  Mos- 
heim's  Euelesiastical  History.) 

Inveetment  of  a  Foitrees.  The  en- 
closure of  a  fortress  on  every  side  with  troops, 
all  the  avenues  to  it  being  occupied,  so  as  to 
prevent  the  garrison  receiving  supplies,  or 
communicating  with  other  troops.  This  is  the 
first  step  necessary  in  a  siege. 

iBTooatlOB  (Lat.  invocatio,  from  invoco,  / 
eall  upon).  In  Literature,  signifies,  in  a  general 
sense,  an  address,  at  the  commencerjlent  of  a 
poem,  to  the  Muses  or  some  other  Being  sup- 
posed to  be  capable  of  giving  inspiration. 
Among  the  most  beautiful  invocations  must 
be  re&oned  that  which  precedes  the  long 
catalogue  of  chieftains  in  the  second  book  of 
the  Iliad.  The  extreme  solemnity  of  this  in- 
vocation, and  the  extraordinary  richness  of 
imagery  with  which  it  is  introduced,  are  among 
the  strongest  arguments  for  the  oral  transmis- 
sion of  the  Homeric  poems  during  a  long  series 
of  ages.  (Gladstone,  Homer  and  the  Honuric 
Age  I  2^6.) 
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iBToeatloB  of  Balnta.  In  Theolo|gr. 
Accordixig  to  Protestant  writers,  the  veneration 
of  saints  and  martyrs  increased  rapidly  through- 
out the  fourth  century ;  but  their  invocation  as 
intercessors  with  the  Divinity  did  not  generally 
commence  much  before  the  fifth.  The  fol- 
lowers of  Origen  are  said  to  have  been  the 
first  'who  apostrophised  the  martyrs  in  their 
sermons,  and  besought  their  intercession.' 
Prayers  for  the  saints  among  other  departed 
spirits  were  discontinued  about  the  fifth  cen- 
tury, on  the  principle  laid  down  by  Saint 
Augustine,  'Injuria  est  pro  martyre  orare, 
cujus  nos  debemus  orationibus  commendarL' 
[Mabttrs  ;  Saints.] 

Xnwoloe  (connected  by  Mr.  Wedgwood  with 
ItaL  awiso,  Fr.  avis,  a  notice),  A  list  or 
account  of  goods  or  merchandise  sent  by  mer- 
chants to  their  correspondents  at  home  or 
abroad,  in  which  the  peculiar  marks  of  each 
package,  with  their  viuue,  customs,  provision, 
charges,  and  other  particulars,  are  set  forth. 
{Commercial  Dictionary.) 

Xnvolaoelliiiii*  In  ^tany,  the  secondary 
involucrum  surroimding  one  of  the  umbellules 
of  an  umbelliferous  flower,  or  the  florets  of  a 
capitulum. 

Involncmiii  (Lat  a  wrapper).  In  Botany, 
a  term  applied  to  a  ring  or  rings  of  bracts 
sarrounding  one  or  many  flowers ;  also  in  de- 
scribing ferns  to  denote  the  covering  membrane 
which  developes  from  beneath  the  sori ;  and  in 
describing  EquisetacciS,  to  denote  the  cases  of 
reproductive  organs. 

Xnvolata  (Lat.  involutus,  part  of  in- 
volvo,  /  roll  upon  or  enwrap).  In  Botany, 
when  the  edges  of  any  organ  are  rolled  in- 
wards on  each  side,  as  occurs  in  the  leaf  of 
the  apple. 

Inyolutr.  In  Geometiy,  the  curve  traced 
by  any  point  of  a  flexible  and  inextensible 
string  when  the  latter  is  unwrapped,  under 
tension,  from  a  given  curve ;  in  other  words, 
the  involute  of  a  curve  is  the  locus  of  a  point  in 
a  right  line  which  rolls,  without  sliding,  over  a 
given  curve.  This  definition  applies  manifestly 
to  the  involutes  of  non-plane  as  well  as  of 
plane  curves.  The  involute  of  every  curve  is 
an  orthogonal  trsyectory  of  its  several  tangents, 
in  fact  a  line  of  curvature  on  the  developable 
OBculatrix  of  that  curve.  An  involute  of  a 
uon-plane  curve  may  be  plane  or  non-plane ; 
those  of  a  plane  curve,  however,  are  all  plane. 
The  curve  by  unwrapping  which  a  senes  of 
involutes  is  obtained,  is  said  to  be  their 
common  evolute,  and  any  two  involutes  of  a 
curve  constitute  a  pair  of  parallel  curves^  their 
corresponding  tangents  being  parallel,  and  their 
corresponding  points,  situ^ed  on  the  same 
normal,  being  equidistant. 

The  problem  of  finding  the  general  equation 
of  the  involutes  of  a  curve  is  a  particul^  case 
of  the  problem  of  tndectoriee,  and  requires  the 
aid  of  the  integral  calculus ;  it  is  discussed  in 
all  good  text-books.  This  problem  is  con- 
siderably simplified  when  one  involute  is  given ; 
it  becomes  identical  then  with  the  problem 
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of  finding  the  parallel  curves  to  the  given  in- 
volute. 

The  involute  of  an  involu*«  is  called  the 
second  involute  of  the  curve,  the  involute  of 
this  second  is  a  third,  and  by  proceeding  in  the 
same  manner  a  whole  series  of  involutes  may 
be  obtained.  The  properties  of  such  a  series 
•have  been  little  investigated.  With  respect  to 
a  series  of  plane  evolutes,  however,  we  are  in 
possession  of  a  remarkable  theorem  due  in  the 
first  instance  to  John  Bernoulli,  but  aftenruds 
generalised  by  Euler  {Nov,  Comm.  Petrop. 
1764);  according  to  this  theorem  the  ultimate 
involute  of  every  curve  is  an  epicycloid,  Be- 
monstrations  of  this  theore^gji  have  been  grves 
also  by  Poisson  {Jour,  de  VEcole  PnlyUchnigue, 
cah.  18),  Legendre  {Exereices  du  Calcul  Inti- 
gral,  t.  ii.),  Whewell  {Cambridge  Phil,  Trans, 
voL  viii.X  and  Pniseuz  (LiouviUe,  t.  ix.).  The 
theorem  is  also  oonsidePBd  in  Salmon^s  Higher 
Plane  Curves,  It  should  be  observed,  too,  that 
the  evolution  of  each  involute  is,  in  the  shore 
theorem,  supposed  to  commence  at  the  extre- 
mity corresponding  to  the  termination  of  the 
preceding  evolution.  If  the  opposite  meihoJ 
were  pursued,  and  each  evolution  oommen«yd 
at  the  extremity  oorresponding  to  the  com- 
mencement of  the  preceding  one^  then  the 
rectilineal  tail  of  each  involute  being  of  tho 
same  length,  the  ultimate  involute  would  be  sn 
arc  of  a  logarithmic  or  equiangular  spiral 
(Dr.  Whewell's  Memoir;  Boole's  Diferentud 
Equations,  p.  269.) 

XiiTolnte  oftlie  Circle*  The  curve  traced 
by  the  free  extremity  of  a  string  as  the  Utter 
is  wrapped  round  a  ciide.  The  centre  of  th** 
circle  being  the  pole,  and  the  radius  {a)  to  the 
point  where  the  wrapping  ends  being  the 
polar  axis,  the  equation  oi  the  involute  is 
question  is 

v^r*— a*=fl<>  +  acoe-*-- 

The  first  positive  pedal  of  the  involute  is  the 
spiral  of  Archimedes;  its  reciprocal  is  the 
hyperbolic  spiral,  which  is  the  invene  of  th&t 
of  Archimeaes.     [PKDiLL.] 

ZiiTolatloii.  In  Arithmetic,  the  successite 
multiplication  of  a  number  by  itself.  The 
result  of  n — 1  such  successive  multiplications  is 
called  the  fi**  power  of  the  number.  The  number 
n  is  called  the  index  or  exponent  of  the  power, 
since  it  indicates  of  how  many  equal  facton 
the  product  or  power  consists.  The  «**  power 
of  a  quantity  a  is  denoted  by  the  83rmbol  <i*; 
thus  a^^a.a.a.  It  is  evident,  therefore,  that 
fl".a"«a»+".  This  is  the  simplest  expression 
of  the  index  law,  common  to  many  operations 
besides  that  of  involution.  Evolution,  or  the 
extraction  of  roots,  is  the  operation  inverse  to 
involution. 

iBTOlntloii  of  Votntu  «r  of  Bays* 
When  two  rows  of  points  are  so  related  that 
each  point  of  the  first  determines  a  sincle 
point  of  the  second,  whilst  each  point  of  the 
latter  determines  n  definite  points  or  tiie  former, 
the  first  series  is  said  to  farm  an  involution  of 
the  n^  order.     If  o  repmumt  any  origin  in 
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tbe  fifft  line,  and  a  any  point  of  the  inTolation, 
tfac  latter  ouit  also  be  defined  by  an  equation 
ofdwibcm  ^ 


4.oa'+Ai.o?"*+   .  .  ,  A„+x(A?.oa' 
tk^Joa'  +   .  .  .  +^)«0, 

viioe  i^  ix  .  •  it;  ^1  •  .  are  constant  co- 
riBonti^  and  A  a  Tariable  parameter,  which 
ifidiTidiulifles  each  group  of  n  points.  Thus, 
if  AbO  and  BaO  be  the  Cartesian  equations  of 
two  corres  of  the  n»*  order,  the  pencil  of  curves 
npRflented  by  A+  A  B=»0  will  cut  the  abscissa 
axi«  or  any  fine  in  the  plane,  in  a  system  of 
uuts  fbnaing  an  involution  of  the  v>^  order, 
lurcliitions  of  the  second  order  hare  been 
hitiierto  almost  exclusively  studied ;  their  pro- 
poties  are  considered  in  Salmon's  Conio  Sec- 
?&■«,  in  Mulcahy's  Principles  of  Modem  Geo- 
•ftry,  and  in  Townsend's  Chapters  on  Modem 
(hometry.  The  above  generalised  definition 
w  given  by  De  Jonqoiires,  and  probably  sug- 
g^^  by  the  analogous  definition  of  a  quadra- 
tic involution  first  given  by  Chasles,  Compies 
^.ftrfM,Dec  24,  1855. 

Ad  iuToIution  of  the  first  order  is,  of  course, 
a  simple  series  of  points,  and  any  involution 
^^Jitever  is  maniRstly  determined  by  two 
gpoapi.  In  graeral  there  are  2  (n—  1)  of  these 
^iopa  which  contain  two  coincident  points; 
!-•«  an  the  double  paints  nrfoci  of  the  mvolu- 
tiuo.  Thej  are  fotmd,  of  course,  by  equating 
to  zero  the  discriminant  of  the  preceding  equa- 
'  a,  winch  ditfcriminant  is  well  known  to  be  of 
I/-  2(a-l)»  degree  in  A.  •  [Discrimdtaiit.] 
'i\<!  gnnip  which  includes  the  point  at  infinity 
'".-cgst  its  constituents  is  called  the  central 
..^'ip,  encfa  of  its  points  is  characterised  by 
'  -^  {««)penj  that  the  product  of  its  distances 
:nia  the  n  points  of  any  other  group  is  inva- 
r  iMe.  Thus,  in  an  involution  of  the  second 
irler,  if  0  denote  tiie  point  whose  conjugate  is 
V  infinity,  and  a^  a^  tke  two  points  which  con- 
rJi tate  any  other  group,  (kti .  Oa, = const.  From 
tiii  it  fouowB  at  once  that  an  involution  of  the 
*'^^ond  order  results  from  two  homographic  rows 
(■f  points  80  superposed  that  the  point  of  each 
ry*  wfaidi  corresponds  to  infinity  on  the  other 
'  'iiddfa  with  one  and  the  same  central  point  o. 
'.  UoMOQBAPEic.]  It  is  obvioTis,  too,  that  in  an 
iDTulodon  of  the  second  order  the  anharmonic 
ndo  of  any  four  points  is  equal  to  that  of  their 
i'v  eonjugatesL'  If  in  any  involution  whatever, 
the  harmonic  centre  be  taken,  with  respect  to 
•ay  pole,  of  the  points  of  each  group,  a  row 
^  points  will  be  obtained  which  will  be 
W)gnphie  with  any  similar  row  of  centres 
'^en  with  respect  to  a  different  pole.  The 
uitannonie  ratio,  therefore,  of  the  harmonic 
pJstKf,  of  the  first  order,  of  any  four  groups 
i*  isTiiiable,  no  matter  what  pole  may  be 
c^^ven.  This  ratio  is  called  the  anharmonic 
rutin  of  the  four  groups,  and  if  these  groups 
amspood  to  the  Talues  A^  A,  A3  A^  of  the 
foaaeter  A,  the  ratio  is  expressed  by 
A^— A3  .  X^— A4 
A,-A3  •  A^-A** 
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Two  involutions  of  the  orders  m  and  «,  respec- 
tively, are  said  to  be  homographic  when  the 
harmonic  centres,  with  respect  to  any  pole,  of 
the  groups  of  the  one,  and  the  harmonic  centres, 
with  respect  to  the  same  or  any  other  pole,  of 
the  groups  of  the  other,  form  two  homo- 
graphic  rows  of  points.  It  follows,  then,  from 
the  above  definitions  that  the  groups  of  two 
homographic  involutions  correspond  anharmoni' 
cally;  that  is  to  say,  the  anharmonic  ratio  of 
any  four  groups  of  the  one  is  equal  to  that  of 
the  corresponding  ^ups  of  the  other.  When 
two  homographic  involutions  of  the  orders  m 
and  n  are  superposed,  there  are  in  general  w  +  « 
common  points^  that  is  to  say  points  with  each 
of  which  coincide  constituents  of  corresponding 
groups.  Two  superposed  involutions  of  the 
same  order,  higher  than  the  second,  have  not 
in  general  a  common  group ;  they  can  never,  of 
course,  have  two  common  groups.  Two  super- 
posed quadratic  involutions,  however,  have  in 
general  a  common  group. 

The  rajrs  of  a  plane  pencil  are  also  said  to 
form  an  mvolution  of  the  w»*  order  when  they 
intersect  any  transversal  in  an  involution  of 
points  of  that  order. 

Xo  (Gr.  'h&).    In   Greek  Mythology,   this 
mythical  being  is  the  subject  of  a  very  large 
variety  of  legends.    According  to  one  of  the 
most  popular  versions,  she  was  a  daughter  of 
Inachus,  king  of  Argos.     The  love  of  Zeus  for 
this  maiden  roused,  as  in  other  myths,  the 
iealousy  of  Hera,  who  transformed  lo  into  a 
heifer,  and  placed  her  in  the  charge  of  Argos 
Panoptes.    This  guardian  was  slain  by  Hermes, 
who  was  thence  called  Argeiphontes,  or  the 
Slayer  of  Argus.    Hera  then  sent  a  gadfly,  which 
stung  the  heifer  and  drove  her  in  madness  over 
the  earth.    Thus  began  those  wanderings  of  lo 
which  JSschylus  has  sketched  in  his  drama  of 
Pramctheus  Chained.     The  tale  of  lo  is  thus 
connected  with  the  legend  of  Epaphus,  the 
calf-god    (identified  by  Herodotus  with   the 
Egyptian  Apis),  and  also  with  the  myths  of 
Heracles,  of  whom,  according  to  the  prophecy 
of  Prometheus,  she  was  to  be  an  ancestor. 
loaates.    Salts  of  the  iodic  acid. 
Iodine  (Gr.  W8ijy,  violet-coloured).    A  sub- 
stance discovered  in  1812  by  M.  Court  ois  of 
Paris.     In  this  countrj  it  is  usually  prepared 
from  kelp,  which  is  lixiriated  with  water ;  and, 
when  the  crystallisable  salts  have  been  sepa- 
rated, the  mother  liquors  are  mixed  with  sul- 
phuric add  and  black  oxide  of  manganese.   On 
the  application  of  heat  the  iodine  rises  in  the 
form  of  a  dense  violet-coloured  vapour,  which  by 
condensation  forms  steel-grey  crystals  looking 
like  micaceous  iron.    The  specific  grarity  of 
iodine  is  between  4  and  5 ;  when  dry  it  fuses 
at  227^,  and  boils  and  evaporates  in  purple 
fumes  at  346°.     When  heated  with  water  it 
distils  over  at  temperatures  below  212°.     The 
specific  grarity  of  its  vapour  is  about  8-7,  so 
that   100   cubic   inches   would  weigh   nearly 
270  ^ins.     Iodine  belongs  to  the  electro- 
ne^tive  supporters  of  combustion.    It  has  an 
acrid  taste,  and  a  peculiar  odour  somewhat  like 


Digitized 


byG00gl( 


lODITE 

that  of  chloriiie.  It  is  an  irritant  poison  ;  Lut 
in  small  doses,  and  cautiously  admini8terf<l,  it 
has  occasionally  been  of  great  service  in  cer- 
tain forms  of  glandular  disease.  It  is  very 
sparingly  soluble  in  water,  of  which  it  requires 
7,000  parts  for  its  solution ;  tlie  colour  of  the 
solution  is  brown:  it  dissolves  copiously  in 
alcohol  and  in  ether,  and  forms  dark-brown 
liquids.  It  possesses  strong  powers  of  com- 
bination, forming,  with  the  metals,  a  class  of 
compounds  called  iodides ;  with  oxygen  it  forms 
the  iodic  acid,  and  perhaps  one  or  more  oxides. 
Combined  with  hyarogen,  it  forms  the  hydri- 
odic  acid.  Its  equivalent  number  is  126,  and 
that  of  the  hydriodic  acid  127.  Starch  is  a 
characteristic  test  of  the  presence  of  free  iodine, 
forming  with  it  a  compound  of  a  deep  blue 
colour.  It  is  BO  delicate  that  a  solution  of 
starch  dropped  into  water  containing  lees  than 
a  400,000th  part  of  iodine,  is  tinged  blue  by 
it ;  but  the  solutions  must  be  cold,  for  the  blue 
compound  disappears  in  hot  water.  The  great 
cdnBumption  of  iodine  is  in  medicine;  it  is 
chiefly  employed  in  the  form  of  iof/ide  of  potaa- 
tdutn^  which  is  obtained  by  dissolving  iodine  ^ 
in  a  solution  of  pure  potash,  e>'aporating  to , 
dryness,  and  fusing  the  residue. 

lofllte.    Native  iodide  of  silver.    It  occurs  I 
in  hexagonal  crystals,  and  in  thin  plates  of  a  1 
greyish  or  silver- white  colour,  at  Guadalajara ; 
in  Spain,  Albarradon  in  Mexico,  and  at  the 
Delirio  mines  of  Chanarcillo  in  Chili. 

loaoform.  A  substance  in  the  form  of 
yellow  scales,  produced  when  alcohol^  iodine, 
and  potash  are  brought  together. 

lodoqnlnlne.  An  organic  substance  formed 
on  nibbing  quinine  with  iodine.  The  bisulphate 
of  iodoquinine  may  be  obtained  in  large  lamel- 
lar crystals,  which  perfectly  polarise  light 

Zolite  (Gr.  Xov,  tnoUt),  A  mineral  of  a 
violet-blue  colour  by  transmitted  light;  it 
occurs  crystallised,  and  in  small  grains  and 
rollod  maases.  * 

lonlo  IMaleet.  This  most  euphonious  of 
the  four  written  varieties  of  the  (Jreek  language, 
was  spoken  b^  the  inhabitants  of  the  Ionian 
Islands,  and  m  their  colonial  possessions  in 
Asia  Minor.  The  chief  writers  in  the  Ionic 
dialect  are  Herodotus,  Hippocrates,  and  Galen ; 
but  it  is  in  the  writings  of  the  first  that  the 
most  complete  specimen  is  to  be  found. 

lonlo  Ordor.  One  of  the  five  orders  of 
Architecture,  of  which  thedistingiiishing  feature 
is  the  volute  of  its  capital.  In  the  Grecian 
Ionic,  the  volutes  appear  the  same  in  the  front 
and  the  rear,  being  connected  in  the  fianks 
with  a  kind  of  baluster-like  form ;  though  in 
the  external  angles  of  the  inner  columns  a 
diagonal  volute  is  introduced.  The  Romans 
made  their  Ionic  capital  with  four  diagonal 
volutes,  and  they  curved  the  sides  of  their 
abacus.  The  Greek  volute  continues  the  fillet 
of  the  spiral  along  the  face  of  the  abacus ; 
whereas  in  the  Roman  order  its  origin  is  behind 
the  ovolo.  In  some  Grecian  examples,  a  neck 
is  added  below  the  echinus,  sculptun'd  with 
flowers  and  leaves.  The  height  of  the  column 
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is  about  nine  diameters,  and  the  bnw  v«ri« 
greatly  in  different  examples.  When  a  peJestal 
is  u^ed,  it  is  some- 
what higher,  and 
more  ornamented, 
than  the  Doric  pe- 
destal. The  Greeks 
usually  made  the  en- 
tablature of  this 
order  very  simple; 
the  architrave  has 
two  fascisBi,  the  frieze 
is  plain,  and  the 
cornice  of  few  sub- 
divisions; but  the 
modem  Ionic  has 
seldom  less  than 
three  fiisciae  inthe  ar- 
chitrave; the  frieze 
is  often  cushioned, 
and  the  cornice  is 
deeper  and  not  un- 
frequentl^  modil- 
lioned,  its  profile 
being  much  varied.  The  dentil  is  also  nm-'li 
used  in  the  bed  mouldings.  The  shaft  is  nit 
into  twenty-four  flutes,  separated  by  fillets 
Some  of  the  most  celebrated  examples  of  tho 
order  are  the  temple  on  the  Ilys«us  of  Athiua 
Polias  at  Athens,  of  Bacchus  at  Teos.  and  of 
Fortune  Virilis  at  Rome.  The  profile  above 
given  is  after  Palladio. 

lonlo  PUlOBoplienk  The  earliest  among 
the  Greek  schools  of  philosophy.  Speculation 
arose  in  Greece,  as  elsewhere,  in  the  attempt  to 
discover  the  laws  of  outward  phenomena,  and 
the  origin  and  successive  stages  of  the  world's 
developement.  Such  an  attempt^  it  is  needless 
to  say,  must  at  first  have  been  extremely  rudf- 
But  to  the  student  of  philosophical  litera- 
ture no  such  undertaking,  however  unsnccess- 
fill,  can  possibly  be  otherwise  than  interpst- 
ing;  and  in  this  instance  in  particular  wean 
able  to  discover  manifest  traces  of  that  liveli- 
ness of  thought  and  systematic  spirit  which 
distinguish  the  later  Greek  speculationa  The 
fathers  of  the  Ionic  school  were  Thales  and 
his  disciple  Anaximenes.  They  were  succee  ItJ 
in  the  same  line  of  thought  by  Diogenn:  of 
Apollonia  and  Heraclitus  of  Ephesns.  The 
characteristical  mark  which  distinguishes  the 
speculations  of  these  thinkers  is  the  endra- 
vour  to  refer  all  sensible  things  to  one  original 
principle  in  nature.  The  two  first  named  wcw 
satisfied  with  a  very  simple  solution  of  the 
problem.  Water  mth  the  one,  and  air  with 
the  other,  were  made  the  original  materials  out 
of  which  all  things  arose,  and  into  which  they 
were  finally  resolved.  In  their  successors  the 
germs  of  a  more  philosophical  doctrine  a« 
apparent  They  retain,  indeed,  the  simpliniy 
of  an  original  element ;  but  the  air  of  Dio- 
genes and  the  Jire  of  Heraclitus  are  apparently 
only  sensible  symlx)ls,  which  they  uswl  onlv  ^ 
order  to  present  more  vividly  to  the  imagina- 
tion the  energy  of  the  one  vital  principle  which 
is  the  ground  of  all  outward  appearances.    It 
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vottid  indeed  be  a  mistake  to  regard  these 
philosophers  as  fnaierialuU.  The  distinction 
betveeo  objscdve  and  snlgectiye,  between  a  kno 
operating  in  the  universe  and  the  corresponding 
ipprphension  of  that  law  bj  reason,  however 
obrions  it  may  seem  at  the  present  day,  seems 
to  have  required  the  deep  meditation  of  nnme- 
rous  powerfol  t^iinkers  to  bring  it  into  clear 


That  the  two  things  were  confounded  by  He- 
nditns  is  evident  £rom  his  attributing  to  this 
anirersal  fire  the  attributes  of  a  univerKd  reason 
—the  source  at  onoe  of  the  order  in  the  world, 
and  of  the  insight  into  that  order  possessed  by 
man.  Notwithstanding  this  confusion,  the  dis- 
coreiy  is  due  to  him  of  the  important  truth, 
that  'reason  is  common  to  all  men ' — ^that  the 
nltimate  principlee  of  science  derive  their  vali- 
dity from  their  universality ;  a  truth  the  value 
of  which  is  not  diminished  by  our  finding  it 
combined  with  the  physical  hypotiiesis  of  wMch 
ve  hare  spoken. 

The  philosophers  enumerated  above  m^  be 
considered  as  forming  one  division  of  the  Jonic 
Bchool  They  agree  in  regarding  the  universe 
•s  the  result  of  the  spontaneous  evolution  of  a 
angle  principle  or  power;  and  all  sensible 
things  as  modifications  of  this  principle,  real 
onlj  in  reference  to  their  nltimate  ground 
But  we  meet  also  with  a  class  of  thinkers  in 
whom  the  contrary  tendency  prevailed.  Anaxi- 
maoder,  a  contemporary  of  Polvcrates,  and 
Anaiagoras,  the  master  of  Perides,  agree  in 
this  respect,  that  they  consider  the  world  to  be 
made  up  of  various  small  particles,  of  different 
kinds  and  of  various  shapes,  by  the  change  in 
vhose  relative  position  ail  phenomena  are  to 
U  accounted  for.  This  hypothesis  is  combined 
by  Anaxagoras  with  a  Supreme  Beason,  the 
tathor  of  all  that  is  regular  and  harmonious 
in  the  disposition  of  these  elementary  atoms. 
Anaxagoras  may  indeed  be  considered  as  the 
lint  philosopher  who  clearly  and  broadly  stated 
the  leading  distinctions  between  mind  and 
matter.  For  a  statement  at  once  luminous 
and  accurate  of  the  leading  peculiarities  of  this 
philosopher's  doctrines,  and  those  of  his  prede- 
c««8ors,  see  Thirlwall's  History  of  ChreecBy  vol. 
il  chap,  xii  The  student  who  wishes  for  more 
minnte  information  may  consult  Brandis  and 
Piitter's  Histories  of  Philosophy ;  the  *  Frag- 
ments of  Heraditns'  in  Wolf  and  ButtmaniTs 
Mtueum  of  Antiquities ;  and  the  Mlmoires  de 
JAcadimie  des  Inscriptions,  vol.  xrii. 

Xoaidinm  (Gr.  fov,  a  violet,  and  clSoy,  like- 
«»)l  a  genus  of  South  American  Violacea, 
Bome  of  whose  species  contain  emetin,  and  may 
therefore  be  usei  as  Ipecacuanha.  The  roots 
of  /.  Ipecacuanha  form  White  Ipecacuanha, 
vhile  those  of  /.  microphyllum,  which  act 
poveifolly  as  emetics  and  purgatives,  are 
fem€d  in  Peru  for  the  cure  of  tubercular  ele- 
phantiasis. Other  spedes  also  possess  medi- 
«nal  properties. 

Xpeeamianlta  (Peruv.  ipe,  root,  and  ea- 
coao,  a  native  distinction  for  this  root).  The 
ZDOt  of  the  Cephuiis  Ipecacuanha,  This  im- 
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portant  article  of  the  Materia  Midica  is  tha 
produce  of  South  America;  it  is  found  in  short 
wrinkled  pieces,  covered  with  a  grey  or  brownr 
ish  grey  epidermis,  and  having  a  central  woody 
fibre,  surrounded  by  a  pale  grey  cortical  parti 
in  which  its  virtue  resides.  It  has  a  nauseous 
odour,  and  a  repulsive^  bitterish  taste.  It  is 
not  easily  reducible  to  powder;  and  the  dust 
which  it  throws  aS^  whilst  under  the  process  of 
pulverisation,  is  apt  to  eaccite  great  irritation  of 
the  re8{uratory  organs.  From  fifteen  to  twenty 
grains  of  powdered  ipecacuanha  root  taken  in 
an  ounce  of  water,  is  one  of  the  safest  and 
surest  emetics ;  in  doses  of  &om  one  to  three  or 
four  grains,  it  is  a  nauseant;  and  in  smaller 
doses,  repeated  every  four  or  six  hours,  as  from 
a  fourth  of  a  grain  to  a  grain,  it  is  expectorant 
and  diaphoretic  It  contains  from  twelve  to' 
sixteen  per  cent  of  emetin,  to  which  its  medical 
activity  is  referable.  When  long  boiled  with 
water,  its  emetic  power  is  diminished,  but  the 
decoction  is  aperient  There  are  several  varietioa 
of  ipecacuanha,  some  of  which  uise  from  mo- 
difications of  soil  and  climate;  others  appear 
to  be  the  roots  of  distinct  plants.  Among  the 
latter  are  the  roots  of  Psychotria  emetica,  loni- 
dium  Ipecacuanha,  Boer haa  via  deoumbens,  and 
Bichardsonia  scabra. 

Ipblffeiieku    [T&bsxus.] 

Ipomcea  (Gr.  v^,  a  worm,  and  H/ioios,  like), 
A  lari^e  genus  of  the  order  Convolvulacea, 
comprising  many  species  of  great  beauty,  and 
some  of  much  utility.  Several  of  them  yield 
Jalaps  or  analogous  substances,  though  the  best 
Jalap  comes  &om  Exogonium:  among  these 
/.  Turpethum,  pandurata^  and  batatoi£s  may 
be  particularly  mentioned. 

Xrlartea  (after  Iriarte,  a  celebrated  Spanish 
botanist).  This  genus  of  South  American  palms 
well  illustrates  a  curious  habit  in  certain  plants 
of  the  palm  family,  that  of  elevating  their 
trunks,  as  it  were,  entirely  above  ground,  on  a 
conical  mass  of  cylindrical  roots.  In  /.  oror- 
rhiza,  the  Paxiuba  palm  of  Brazil,  the  cone  ot 
roots  is  sometimes  so  hich  that  a  man  can 
stand  in  the  centre,  with  the  tall  tree  above  his 
head.  The  exposed  roots  are  covered  with 
little  asperities^  and  are  hence  used  by  the 
Indians  as  graters,  while  the  hard  outer  wood 
is  used  for  their  houses,  and  also  for  making 
umbrella  handles. 

Zrlartolla  (after  Iriarte).  OThe  South  Ame- 
rican palm  formerly  named  Iriartea  setiatra, 
which  grows  twenty  feet  high,  with  a  perfectly 
straight  cylindrical  trunk,  scarcely  more  than 
an  inch  thick.  From  this  trunk  the  Indians 
form  their  blow-pipes,  through  which  they 
blow  small  poisoned  arrows  to  a  considerable 
distance. 

Zridaoeee  (Iris,  one  of  the  genera).  A 
natural  order  of  herbaceous  Endogens,  inhabit- 
ing the  Cape,  and  some  other  places.  It  differs 
from  Amaryllidacea,  essentially,  in  being  trian- 
drous,  with  the  anthers  turned  outwards ;  from 
Orehidacea,  in  not  being  gynandrous ;  and  from 
Zingiberacea  and  Marantaoea,  in  having  three 
perfect  stamens.  The  species  are  more  remark- 
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able  for  their  beautiful  flowers  tban  for  their 
utility.  The  substance  called  saffron  is  the 
dried  stigmata  of  the  Crocus  sativua.  The 
Turious  species  of  /m,  Zrto,  Gladiolus,  Tigri- 
(lilt,  CVocus,  &c.  are  among  the  favourite  flowers 
of  the  pardenor. 

Xrldeea  (Gr.  Ipis,  th$  rainbow).  One  of  the 
e<lible  Seaweeds,  belonging  to  the  rose-spored 
(iivi»ion.  /.  eduiis,  which  is  sometimes  eaten 
like  common  dulse,  is  known  by  its  tough 
oboviitft  dark  red  frond,  which  is  wedge-shaped 
at  the  bsise.  It  has  been  used  as  dye,  but 
its  colour  appears  to  be  fugitive. 

Zridescent  Films.  Iridescent  films  are 
produced  by  dropping  a  little  oil  or  spirit 
v«riiish  upon  the  surface  of  water  contained  in 
h  vessel.  When  the  water  becomes  tranquil, 
*tho  viimij«h  spresds  in  all  dire*  tions,  becoming 
exceedingly  attenuated,  and  reflects  the  most 
vivid  colours  of  the  spectrum.  If  any  objects 
that  require  ornamenting,  such  as  insects,  shells, 
birtls,  bronzes,  paper-hangings,  &c.,  are  pre- 
viously immersed  in  the  water,  and  slowly 
ruined  to  the  surface,  after  the  film  has  been 
formed,  Ihe  latter  will  adhere  to  their  surfaces, 
and  when  they  are  completely  dried  it  will  be 
found  firmly  attached  to  them,  and  perfectly 
iridescent,  having  lost  nothing  of  its  brilliancy 
of  colouring.  This  is  a  beautiful  illustration 
of  the  production  of  colours  on  a  thin  trans- 
parent and  colourless  surface,  by  the  agency  of 
light,  such  as  is  seen  in  an  ordinary  soap  bubble. 

[I  NTE  RFRRENCB.] 

ZridlooT-ano^n.  The  supposed  negative 
nidicle  of  a  double  salt  of  cyanide  of  iridium 
and  of  potassium. 

Zridlum  (Gr.  Tpis,  the  rainbout^  in  conse- 
quence of  the  variety  of  colours  exhibited  by 
its  solutions).  A  metal  discovered  by  Dr. 
Wollaston,  associated  with  the  ore  of  platinum. 
It  is  grey,  brittle,  very  difficult  of  fusion,  and 
its  specific  gravity  is  about  18*6.  It  forms 
several  oxides  and  chlorides,  and  combines 
readily  with  carbon. 

Zridosmine  or  Zrid-osmtniii.  Kative 
osmide  of  iridium,  in  which  the  iridium  is 
more  or  less  replaced  by  platinum,  rhodium,  and 
ruthenium.  It  generally  occurs  in  small  irre- 
gular flattened  grains,  harder,  heavier,  and  of 
a  rather  paler  steel-grey  colour  than  native 
Platinum,  with  which  it  is  found,  in  the  pro- 
vince of  Choeo  in  South  Americfi ;  in  the  Ural 
Mountains  of  Siberia;  in  the  alluvial  pold 
of  California;  Australia,  Borneo,  &c.  Irid- 
osmine  is  also  known  by  the  name  of  Native 
Alloy. 

Iris  (Lat. ;  Gr.  Tpu).  In  Anatomy,  the 
anterior  part  of  the  choroid  coat  of  the  rye, 
with  superadded  muscular  fibres.  Its  central 
perforation  is  called  the  jmpil\  the  posterior 
part  or  back  of  the  iris  is  called  the  uwa. 
The  term  iris  is  applied  to  that  i>art  of  the  eye 
on  account  of  its  various  colours.     [Kyft.] 

Iliis.  In  Astronomy,  one  of  the  newly  dis- 
covered planets  of  the  group  between  Mars 
and  Jupiter. 

luis.  In  Botany,  the  name  of  a  very  beau- 
248 


IRON 

tiful  genus  of  plants,  typical  of  ths  Ibidlom 
[which  see]. 

Ibis.  In  the  Homeric  Mythology,  Ins  ii 
the  messenger  of  the  gods  who  carries  me** 
sages  from  Ida  to  Olympus,  or  from  the  gods 
to  men.  In  the  Hesiodio  Thiogony,  she  is  a 
daughter  of  Thaumas  and  £lect»,  and  a  sister 
of  the  Harpibs.  According  to  later  TersioiMi, 
she  was  married  to  Zephyrus,  and  became  the 
mother  of  £bos.  This  legend  gives,  perhaps, 
some  ground  for  connecting  the  names  Iris  aiid 
Biros,  together,  with  the  Vedic  Arusha.  In  tiic 
Biad  the  rainbow  also  was  called  Iris ;  but  the 
personification  of  Iris  as  the  goddess  of  the 
,  rainbow  seems  to  be  of  later  growth. 

Ibis.  The  name  given  by  French  jewellers 
to  limpid  and  transparent  stones,  bat  chiefir 
to  Eock  Crystal  when  reflecting  prismatic 
colours  like  Opal,  by  means  of  natural  in- 
temal  flaws.  Common  Bock  Crystal  is  some- 
times artificially  converted  into  ins,  but  in 
these  cases  the  fissures  are  produced  in  the 
outer  part  of  the  stone  instead  of  being  in 
the  interior.  Imitation  iris  has  lately  made 
its  appearance  in  the  London  shops,  made 
into  sleeve-buttons,  solitaires,  &c  under  the 
name  of  Pierre  des  Alpes,  &c. 

Zrisoope  (Gr.  Tpif,  and  o'iroWw,  Ivitw).  Afk 
instniment  proposed  by  Dr.  Joseph  Reade  for 
exhibiting  the  prismatic  colours,  thusdescrilted 
by  Sir  David  Brewster,  in  the  Phil,  Trtms.  for 
1841:  'This  instrument  consists  mainly  of  a 
plate  of  highly  polished  black  glass,  having  its 
surfeuie  smeared  with  a  solution  of  fine  soap, 
and  subsequently  dried  bv  rubbing  it  clean 
with  a  piece  of  chamois  leather.  If  we  breathe 
upon  the  glass  surface,  thus  prepared,  through 
a  glass  tube,  the  vapour  is  deposited  in  bril- 
liant coloured  rings,  the  outermost  of  which  is 
black,  while  the  innermost  has  various  colours, 
or  no  colour  at  all,  in  proportion  to  the  quan- 
tity of  vapour  deposited.  The  colours  in  the«e 
rings,  when  seen  by  common  light,  correspond 
witi  Newton's  rrflecicd  rings,  or  those  which 
have  Hack  centrts,  the  only  difference  being, 
that  in  the  plate  of  vapour,  which  is  thickest  in 
the  middle,  the  rings  in  the  iiiscope  have  black 
circumferences.* 

IriBli  BXoM.  The  Chondrus  crispus. 
[Carraobbk  Moss.] 

Ziite.  A  mineral  found  in  octahedrons  and 
in  lustrous  black  scales,  which  are  attracted  by 
the  magnet,  filling  up  interstices  in  the  plati- 
num of  the  Ural. 

According  to  Hermann,  it  is  a  compound  of 
the  peroxides  of  iron  and  chromium  with  the 
protoxides  of  asmium  and  iridium  ;  but  Cliius 
considers  it  to  be  merely  a  mechanical  mixture 
of  several  substances,  chiefly  iridosmine  and 
chromic  iron. 

Iritis.  luflpmmation  of  the  iris  of  the 
eye. 

Zfon  (Saner,  ayas,  probably  at  first  fks 
mda),  i.e.  cop'per,  altliough  in  Sanscrit  the  word 
is  confined  almost  exclusively  to  iron;  Lates, 
brass ;  Old  High  Gcr.  ^r,  bronre ;  Goth,  eisam, 
iron,  changed  in  Old  High  Ger.  to  isam  and 
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t«aiiaMod.  6er.  eiseii,  while  the  A. -Sax. 
i^n  ]««d8  to  iren  and  iron:  Max  Mailer, 
L '  tares  on  Language,  second  series^  p.  233). 
This  important  metal  is  largely  difPosed  in 
tfa^  !iUte  of  ozidee  and  carbonates ;  it  is  alao 
ivind  combined  with  solphnr,  and  with  several 
a.'i<k  tad  is  a  common  component  of  many 
minenilM.  It  occurs  in  small  quantity  in  some 
^iouil  and  Tegptable  bodies,  and  mineral 
T.teiv,  and  it  forma  the  principal  component . 
if  many  meteoric  stones.  Its  chemical  s^m-  I 
1' 1  U  ¥e,  and  its  equivalent  or  atomic  weight ' 

^■'-^-  .  .       I 

Manufacture  of  Iran. — ^The  argillaceous  iron  | 

rr(  of  the  coal-measares  is  the  principal  source  ' 

ff  British  iron.      It  occurs  in  nodules  and  i 

6ri-n9,  alternating  with  coal,  shale,  and  lime-  i 

»'■  r.e,  and  contains  from  70  to  80  per  cent  of 

c .-  -mate  of  iron,  the  remainder  being  chieflv 

(.iT  and  carbonate  of  lime.     It  is  first  roasted, 

':*  .^r  in  kilns  or  heaps,  and,  mixed  with  coke 

tt.'l  limfstone,  is  subjected  to  the  intense  heat 

( f  the  bUfft-fumace ;  these  materials  being  sue- 

fi^iTt-ly  thrown  in  from  above,  and  gradually 

<^  ^>niling  till  they  reach  the  lower  or  hottest 

^rt.    In  their  descent  the  iron  is  reduced, 

•li  in  combination  with  a  portion  of  carbon 

(mi  throngh  the  fused  slags  to  the  bottom 

'^f  tbr  furnace,  whence  it  ia  withdrawn   at 

irr»mls,  by  opening  the  tap-hole ^  while  the 

«1«;!9  are  allowed  to  run  off  by  an  aperture  left 

fvr  the  purpose:  they  consist  chiefly  of  the 

Miit-ates  of  lime  and  alumina,  with  smaller 

\r  ^<*rtions  of  the  silicates  of  magnesia^  man- 

g  n«^,  and  iron. 

The  smelting  furnaces  are  usually  about  60 
fit  high,  and  15  feet  in  the  widest  part  of 
t>ir  intonal  diameter;  they  are  constructed 
uf  strong  masonry  and  brickwork,  and  lined 
with  the  most  refractory  fire-stone.  They  are 
vorked  day  and  night  for  several  successiye 
jeapi,  lir  being  supplied  to  them  by  powerful 
Uoving  machines,  generally  so  constructed  as 
to  throw  it  in  in  a  heated  state,  otsa  2k  hot  blast, 
«3d  to  the  amount  of  about  six  tons  weight  per 
^jv.  It  is  estimated  that  by  the  use  of  hot 
iLst^d  of  cold  air,  a  very  large  saving  of  fuel 
is  ^ffnted.  With  the  cold  bUst,  about  eight 
t'734  of  coal  are  consumed  in  the  production  of 
a  t'jo  of  iron;  whereas  with  the  hot  blast,  less 
*Ud  three  tons  are  sufficient,  and  with  it  coal 
B.17  be  anbstitated  for  coke.  These  furnaces 
^  lUQally  tapped  night  and  morning,  fur- 
:■  Ming  from  eight  to  ten  tons  of  metal  daily, 
^  1  rcqairing  an  hourly  supply  of  about  a  ton 
v.d  a  half  of  the  mixture  of  roasted  ore,  lime- 
**'  0^  and  coal  or  coke.  The  melted  metal  is 
*  'i'-^rvd  to  run  into  rough  moulds  of  sand,  and 
•3  *ai«  frtate  oonstitQtes  the  cast  or  pi^  iron  of 
c-3:3!erce, 

Totm  are  several  varieties  of  cast  iron,  but 
tVr  are  eommerdally  distinguished  aa  1.  grey, 
L  M.tiUd,  and  3.  white.    They  aro  all  car^ 

">t  and  the  grey  and  mottled  varieties  in- 

'liie  a  portion  of  graphite  difihsed  through 

•h<^,  which    remaLos    undissolved    and  un- 

:i)aiigBd  after  the  action  of  dilute  sulphuric 
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acid,  whilst  the  greater  part  of  the  combined 
carbon  unites  to  the  hydrogen,  forming  hydro-, 
carbons.  Cast  iron  also  contains  silicon,  phos- 
phorus, manganese,  and  traces  of  calcium,  alu- 
minum, and  sulphur. 

Grey  east  iron  is  soft  and  somewhat  tough ; 
it  admits  of  being  bored,  and  turned  in  the 
lathe.  When  immersed  in  dilute  hydrochlorio 
add  it  leaves  a  black  insoluble  residue;  its 
texture  resembles  bundles  of  small  needles. 
MottUd  iron  is  coarser  grained,  and  small  par- 
ticles of  graphitic  carbon  may  be  discerned  in 
its  fracture.  White  cast  iron  is  very  hard 
and  brittle ;  adds  act  but  slowly  upon  it,  and 
develope  a  lamellar  rather  than  a  radiated 
texture :  it  sometimes  contains  as  much  as  five 
per  cent,  of  .carbon,  so  that  it  is  nearly  repre- 
sented by  Fe^C,  and  may  be  regarded  as  iron 
saturated  with  carbon. 

Wlien  small  artides  of  cast  iron  are  bedded 
in  oxide  of  iron  (powdered  hiematite  is  gene- 
rally used),  and  kept  for  some  hours  at  a  red 
heat,  they  are  to  a  great  extent  decarbonised, 
and  so  far  softened  as  to  resemble  wrought 
iron,  especially  when  they  aro  slowly  cooled. 
In  this  operation  the  carbon  of  the  cast  iron 
appears  to  be  gradually  removed,  in  the  form 
of  carbonic  oxide,  at  the  exjpense  of  a  part  of 
the  oxygen  of  the  oxide  in  which  they  aro 
embedded. 

Wrought  or  malleable  iron  is  the  metal  in 
a  comparatively  puro  state,  though  it  retains 
traces  of  carbon,  and  of  some  of  the  other 
impurities  of  cast  iron.  To  effect  the  conver- 
sion of  cast  into  wrought  iron,  the  cast  metal 
is  in  the  first  instance  reined,  by  subject- 
ing it  to  the  action  of  air  at  a  very  high 
temperature,  in  a  kind  of  foige  furnace.  Much 
of  the  carbon  is  thus  burnt  off;  and  the 
silicon,  converted  into  silica,  forms  a  fusible 
slag  with  the  oxide  of  iron,  which  tt'nds  to  the 
further  purification  of  the  mass.  The  fused 
metal  is  then  run  off,  and  formed  into  cakes, 
which  are  rapidly  cooled  by  the  afiusion  of 
water.  The  silicate  of  iron  formed  in  this  pro- 
cess is  partly  derived  from  the  rough  cast  iron, 
and  partly  from  added  sand ;  it  approaches  the 
composition  3(FeO)SiO,,  and  itself  perfonns  a 
part  in  cleansing  the  metal,  by  acting  as  an 
oxidising  agent.  The  further  and  final  puri- 
fication of  the  metal  is  effected  by  a  process 
called  puddling,  carried  on  in  a  reverberatory 
furnace,  which  admits  of  the  fusion  of  the  re- 
fined Iron  by  a  current  of  intensely  heated  air 
and  fiame,  without  direct  contact  with  the  fueh 
Here  the  metal  is  well  stirred,  so  that  tlie 
superfidal  oxide  may  be  mixed  in  the  maj^s, 
wliich  soon  begins  to  heave  and  emit  jeta  of 
carbonic  oxide,  and  gradually  growing  tough 
and  less  fusible,  becomes  at  length  pulverulent. 
The  fire  is  then  urged  so  that  the  partides  again 
a^lutinate  at  a  welding  heat,  and  admit  of 
bein^  made  up  into  globular  masses,  or  blooms, 
and  in  that  state  of  intense  heat  aro  subjected 
to  the  shingling  press,  or  to  rollers,  by  which 
extraneous  matters  are  squeezed  out  in  the 
form  of  sLig,  and   the  density  of  the  metal 
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increased ;  it  now  admits  of  being  rolled  into 
.  bars,  which  are  cut  into  convenient  lengths, 
placed  in  parcels  in  a  very  hot  reverberatoiy 
furnace,  and  again  rolled.  The  metal  is  now 
tough,  flexible,  and  malleable,  but  less  fusible, 
and  is,  in  fiict,  nearly  pure,  retaining  not  more 
than  ^  part  of  carbon,  and  traces  only  of 
other  matters. 

The  slags  formed  in  the  operations  of  refining 
and  puddling,  containing  about  sixty  per  cent, 
of  iron,  are  reduced  in  the  blast  furnace,  in  the 
same  way  as  the  original  ore,  but  the  iron  so 
produced  is  cu/d  short  \  it  admits  of  working 
at  a  red  heat,  but  is  brittle  when  cold,  a  quality 
supposed  to  depend  upon  the  presence  of  phos- 
phide of  iron,  derived  from  phosphate  of  iron 
existing  in  the  slag.  Iron  is  akKV occasionally 
rtd  short,  that  is,  brittle  at  a  red  heat^  though 
malleable  when  cold:  this  quality  has  been 
ascribed  to  traces  of  arsenic  and  copper. 

Many  other  pi'ocesses  for  the  conversion  of 
c:ist  into  wrought  iron  have  been  suggested, 
and  amongst  them  that  of  Mr.  Bessemer  de- 
serves especial  mention;  it  consists  in  passing 
curreut-s  of  air  and  steam  through  the  fused 
metal.  For  detiiils  upon  these  subjects  the 
reader  is  referred  to  Percy's  Mitalluray;  to 
lire's  Dictionary  of  Arts  and  Manufactures; 
and  to  the  article  'Iron'  in  Watt's  Dictionary 
of  C/umistry, 

At  what  period  iron  began  to  be  made  in 
this  country,  there  is  no  means  of  ascertaining ; 
but  there  is  authentic  evidence  to  show  that 
iron  works  were  established  by  the  Komans  in 
the  Forest  of  Dean  and  in  other  parts  of  the 
kingdom.'  (Pennant's  Wales^  vol.  i.  page  80,  ed. 
1810.)  They  wero  also  established  at  a  very 
early  period  in  Kent  and  Sussex ;  but  it  was 
not  until  after  the  celebrated  invention  of  Lord 
Dudley  in  1619,  bv  which  pit  coal  was  substi-  | 
tuted  for  wood  in  the  smelting  of  iron  ore,  that  i 
a  groat  impetus  was  given  to  the  working  of 
this  valuable  mineral ;  an  invention  which, 
though  interrupted  and  clogged  for  a  time  by 
the  devices  of  an  ignorant  rabble,  at  last  esta- 
blished for  itself  a  sure  footing  both  in  this 
and  in  every  other  country  in  the  civilised 
world.  From  1740  (the  date  when  Lord 
Dudley's  invention  became  generally  adopted), 
the  progress  of  the  manufacture,  in  England 
has  exceeded  the  most  sanguine  expectations ; 
aud  though  we  have  no  means  of  ascertaining 
the  exact  quantity  produced,  the  subjoined 
estimates  will  show  at  one  glance  the  import- 
ance of  the  manufacture,  and  the  unexampled 
rapidity  of  the  growth  of  this  branch  of  the 
national  production  during  the  last  and  the  j 
present  centuries.  In  1740  the  quantity  of 
iron  manufactured  in  England  and  Wales  was 
only  17,000  tons  ;  in  1760,  it  was  22,000  tons; 
in  1788,  it  was  68,000  tons ;  in  1796,  it  was 
125,000  tons;  in  1806,  it  was  250,000  tons; 
in  1820,  it  was  400,000  tons ;  in  1827,  it  was 
690,000  tons;  in  1840,  it  was  1,000,000  tons ; 
iu  1850,  it  was  neiirly  2,000,000  tons;  and  in 
1857  it  was  estimated  that  the  total  production 
of  England  was  about  3,000,000  tons  of  crude 
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iron.  The  other  nationfl  have  made  great  ad- 
vances in  appropriating  the  most  economical 
processes  of  the  converaion  of  iron ;  but  they 
have  not  hitherto  moro  than  equalled  the  pro- 
duction of  England. 

ProptrtUs. — Iron  is  fusible  at  a  white  heat, 
but  with  great  difficulty  when  perfectly  pure. 
It  requires  the  highest  heat  of  a  wind  furniice 
to  run  down  soft  iron  nails  into  a  button,  and 
.  thereforo  a  temperaturo  equal  to  about  3,300^. 
I  Its  sp.  gr.  is  7*8.    Its  texturo  varies  with  the 
.  method  of  working :  in  ban  or  wires  it  appears 
longitudinally  fibrous,  but  when  long  kept  at  a 
red  heat  it  acquires  a  crystalline  texture,  and  a 
tendency  to  cuboidal  frac€tire.  It  is  the  hardest 
I  and  toughest  of  the  ductile  metals ;  it  may  h^ 
:  drawn  into  fine  wiro,  but  cannot  be  hammeivd 
out  into  thin  leaves ;  it  is  very  tenacious ;  and 
'  at  a  bright-red  or  orange  heat  it  admits  of 
I  being  rccldedj  or  joined  by  hammering,  to  an- 
I  other  piece  of  the  red-hot  metal.     It  is  at- 
tracted by  the  magnet,  but  does  not  retain 
,  magnetism  when  pure ;  at  a  bright-red  heat  it 
j  becomes  indifferent  to  it,  but  reacquires  this 
!  property  on  cooling. 

j  To  obtain  pure  iron,  filings  of  the  bej^t  bar- 
iron  may  be  mixed  with  al^ut  one-fifth  their 
I  weight  of  pure  peroxide  of  iron,  aud  exposed 
(covered  with  pounded  glass  quite  free  from 
lead)  in  a  well-closed  crucible,  for  about  an 
hour,  to  the  strongest  heat  of  a  forge.  Exposed 
to  heat  and  air,  iron  becomes  superficially  con- 
verted into  a  fusible  oxide ;  when  exposed  to  a 
damp  atmosphere,  it  becomes  incrusted  by  a 
brown  rust.  When  in  a  state  of  extreme  di- 
vision, its  affinity  for  oxygen  is  such,  that  it 
heats,  and  even  ignites,  on  exposure  to  air; 
this  is  the  case  with  the  metal  as  obtained  by 
the  action  of  hydrogen  upon  red-hot  oxide  of 
iron,  and  when  thus  reduced,  at  a  temperature 
not  sufficient  to  cause  the  adhesion  of  the  }iai^ 
tides  of  the  metal,  and  suffered  to  cool  in  an 
atmosphere  of  hydbrogen,  it  requires  the  same 
precautions  for  its  preservation  as  potassium. 
A  spontaneously  combustible  form  of  iron  is 
also  obtained  by  the  ignition  of  Prussian  Hut'. 
In  a  dense  mass,  iron  is  not  affected  by  dry 
air,  and  it  even  retains  its  polish  when  im- 
mersed in  pure  water  which  has  been  deprived 
of  air ;  but  in  common  water,  or  in  water  ex- 
posed to  air,  it  soon  rusts.  This  oxidisement 
by  water  is  prevented  by  the  alkalies ;  and  in 
lime  water,  or  in  a  weak  solution  of  ammonia^ 
potash,  or  soda,  the  metal  keeps  its  lustre. 

Iron  is  susceptible  of  four  definite  drgnes  of 
oxidisement — ^forming  a  protoxide  (FeO),  whit^i 
has  not  been  isolated,  but  which  is  the  ba^is  vif 
a  series  of  well-defined  salts;  a  sesqimvride 
(FcjOg),  generally  termed  red  oxid4  or  ptr^ 
oxide ;  a  Hack  intermediate  oxide,  known  als^ 
under  the  name  of  magnetic  oxide  (FejO^); 
and  a  hyperoxide,  called  ferric  acid  (FeOgV 
but  whicli  like  the  protoxide,  has  not  hcen 
isolated. 

The  oxides  of  iron  are  the  common  colour- 
ing mattcra  of  the  mineral  kingdom ;  tho  r<»r- 
oxide  is  much  used  as  a  pigment^  and  in  the 
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state  of  hydrate  for  the  parificatioii  of  coal  gns 
Ij  the  abstiaction  and  decompoeition  of  buI- 
plaretted  hydrogen.  The  componndii  of  iron 
with  chlorine,  &e.,  generally  correspond  in 
atomic  composition  with  the  protoxide  and 
ivruxide.  The  sulphides  are  represented  by 
FeS  and  FeS, :  there  is  also  a  sesquisniphide 
=Fe,S3.    [Ptkites.] 

Many  of  the  salts  of  iron  are  of  mnch  im- 
portance in  the  arts,  more  especially  as  mor- 
dants in  dyeing  and  calico  printing,  in  the 
manofjictare  of  common  writing  ink,  of  Prus- 
siiin  blue,  and  of  several  pharmaceutical  pre- 
parations :  the  principal  of  these  will  be  found 
D'lticpd  under  other  heads.  The  presence  of 
iron  in  vater  is  recognised  by  its  inky  taste,  by 
the  deposition  of  ^a  yellow  or  brown  precipitate 
▼ben  bofled  or  esroosed  to  air ;  by  a  purple  or 
lidck  tinge  with  infusion  of  galls,  and  a  blue 
tiRse  with  fenocyanide  of  potassium.  The 
sJts  of  the  protoxide  are  mostly  conrerted  into 
those  of  the  peroxide,  by  exposure  to  air,  or  by 
eummon  oxidising  agents. 

XroB  Annovr  Plates.  Plates  used  for  the 
protection  of  yessels  of  war,  and  fortifications, 
against  modem  artillery.  Although  iron  armour 
vas  Roggested  in  America  in  1812,  and  in  France 
in  1821,  the  first  English  experiment  recorded 
took  place  at  Woolwich  in  1827,  at  the  instiga- 
tion of  General  Ford,  who  proposed  to  protect 
nufoniy  with  wrought^iron  bars.  The  result 
of  this  experiment  being  unsatisfactory,  the 
idea  iras  abandoned ;  and  though  revived  again 
in  this  country  in  1850,  it  was  first  brought  to 
s  practical  issue  in  France.  The  French  floating 
battery,  engaged  at  Kinbum  in  1855,  was  so 
raperior  to  its  wooden  companions,  that  the 
qoestion  of  iron  defences  was  taken  up  by 
oar  Admiralty.  A  committee  assembled,  and 
carried  on  experiments  until  1860,  which  ended 
genwally  in  this  result :  That  a  good  wrought- 
iron  plate,  4^  inches  thick,  backed  with  18 
inches  of  teak,  was  practically  proof  against 
the  68-pounder  and  7-inch  breech-loader  Arm- 
strong gan,  at  a  range  of  400  yards.  On 
he  data  thus  obtainol,  the  Warrior,  Black 
Prince,  Defence,  and  Resistance,  were  built, 
their  construction  being  as  follows:  44-inch 
▼ronght-iron  plates,  each  16  feet  by  3  feet  2 
iucbt^  fastened  by  1^-inch  bolts,  riveted  on 
Oic  inside ;  then  a  backing  of  18  inches  of  teak 
«ell  caulked,  and  a  f-indi  wrought-iron  skin 
on  iron  ribs,  18  inches  apart  The  bow  and 
fctern  of  the  Warrior  and  Black  Prince  are 
eoTered  with  only  {-inch  boiler  plate,  in  order 
tu  lessen  the  weight 

A  new  committee  was  appointed  earlv  in 
1861,  which  continued  its  labours  until  early  in 
lS6t,  during  which  period  very  heavy  guns 
\?erp  made,  and  brought  to  bear  upon  armour- 
|4ated  targets  of  various  constructions.  The 
fuUoving  are  the  chief  results  established  by 
Uiis  coarse  of  experiments. 

I.  Wrought  iron  of  the  softest  quality  is  best 
aiipted  for  armour  plate;  and  the  least  ap- 
proach to  steely  quality  of  iron  should  be 
avoided.    2.  Very  powerful  machinery  is  ubso- 
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lutely  necessaiy,  and  rolled  plates  are  bettei 
than  hammered.  3.  Large  and  wide  plates  nre 
better  than  small  and  narrow,  all  pktes  being 
weakest  near  the  edges.  4.  Tongueing  and 
grooving  weakens  the  plate,  and  tends  to  destroy 
the  plate  adjacent  to  that  which  is  struck.  6. 
A  combination  of  bars  is  inferior  to  a  solid 
plate  of  the  same  weight  or  thickuess.  6.  A 
series  of  thin  plates  is  similarly  inferior.  7. 
Grenerally,  no  combination  is  so  good  as  a  solid 
plate,  the  resistance  of  which,  up  to  a  certain 
point,  may  be  assumed  to  be  nearly  us  the 
square  of  the  thickness.  8.  No  advantiigo  is 
gained  by  placing  plates  at  an  angle  if  the  iron 
must  be  made  thinner  in  consequence ;  or,  in 
other  words,  iron  of  a  given  weijrht  is  most 
usefully  employed  in  thick  vertical  plates.  9. 
Kigid  backing  is  besi  for  fortifications,  but  a 
soft  baoking  yields  to  any  distortion  of  the 
plate,  distributes  the  effect  over  a  lai^er  area, 
and  diminishes  the  damage  to  tiie  genenil 
structure.  10.  Wooden  backing  answers  these 
conditions  as  well  as,  or  better  than,  any  other. 
11.  Increase  of  thickness  of  plate  does  not 
compensate  for  considerable  diminution  of 
backing.  12.  All  irregularities  of  surface,  such 
as  homes,  &c,  tend  to  weaken  the  plate. 
13.  A  facing  of  wood,  or  other  material, 
saves  the  plate  to  some  extent ;  but  is  easily 
destroyed  by  shell.  14.  The  bolts  which  fiisten 
the  plates  should  be  of  large  diameter,  at  least 
two  inches;  countersunk  bolts,  with  conical 
heads  and  double  nuts,  have  been  found  to 
answer  best.  15.  Soft  washers  should  bo 
used  to  protect  the  fastenings. 

The  above  results,  as  may  be  observed,  con- 
firm the  fact  established  by  experiment,  that 
the  Warrior  target,  in  proportion  to  its  weight, 
offers  the  best  protection  of  any  target  yet  trietl. 
Steel  projectiles,  both  shot  and  shell,  from  large 
guns,  have  passed  through  this  target;  and 
there  is  no  doubt  that  after  we  have  arrived  at 
the  maximum  thickness  of  iron  which  a  vessel 
can  be  made  to  carry,  there  will  be  little  diffi- 
culty in  constructing  a  gun  to  send  a  projectile 
through  its  sides.  A  shell  of  585  lb.  weight, 
containing  24  lb.  of  powder,  fired  from  the 
13-inch  Armstrong  gun,  recently  penetrated  the 
Wamor  target,  though  the  charge  had  been 
reduced  so  as  to  give  the  shell  a  velocity  on 
striking  equal  to  what  it  would  have  been  at 
2,000  yards  with  the  ordinary  service  charge. 

War  vessels  have  been  built,  under  the  di- 
rection of  the  chief  constructor  of  the  navy, 
having  a  greater  thickness  of  armour  than  that 
of  the  Warrior;  such  are  the  Minotaur  and 
Bellerophon ;  and  the  cupolas  of  the  Koynl 
Sovereign,  a  man-of-war  altered  on  Captain 
Coles'  plan,  have  a  thickness  of  plating,  around 
the  ports,  of  eleven  inches. 

Iron-clads  have  been  extemporised  in  America 
during  the  late  war,  by  both  the  Northern  and 
Southern  States,  by  .fastening  rails  or  chain 
cables  along  the  sides  of  the  vessels.  This 
kind  of  armour,  although  sufiicient  to  break  up 
cast-iron  shells,  as  shown  in  the  action  between 
the  Kearsage  and  Alabama,   off  Cherbourg, 
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would  offer  little  reflist&nce  to  the  steel  pro- 
jectiles now  in  nse  with  the  artilleiy  which 
will  be  brought  against  iron-dad  vessels. 

Some  alterations  are  likely  to  be  made  in 
the  manner  of  securing  the  plates,  the  bolt 
system  being  very  defective.  Wood  screws  ap- 
pear to  give  good  results,  and  may  possibly  be 
substituted  for,  or  used  in  coiyimction  with, 
bolts. 

The  weight  of  armour  which  a  ship  can 
carry  is,  of  course,  bounded  by  certain  Lmits  ; 
there  is,  however,  no  limit  but  that  of  expense 
to  the  armour  which  may  be  placed  upon 
fortresses.  The  embrasures  especially  require 
protection,  and  various  shields  hare  been 
proposed  for  this  purpose.  Thomeycrofl's  bars, 
although  rejected  in  this  country,  hare  been 
supplied  to  the  Russian  Government  for  the 
defences  of  Cronstadt.  A  shield,  the  inreution 
of  Captain  Inglis,  R.E.,  has  been  found  to  gire 
very  satisfactory  results.  It  consists  of  planks 
of  wrought-iron  crossing  each  other  at  right 
angles,  the  front  layer  being  6  inches,  7  inches, 
and  8  inches  thick,  and  the  rear  layer  5  inches 
tliick,  secured  through  the  centres  by  screw 
bolts  with  elastic  washers  under  the  nuts. 
This  shield  was  flred  at  with  a  300-pounder 
Armstrong  gun  and  other  heavy  ordnance ;  but^ 
though  much  shaken,  it  was  not  penetrated. 
The  conditions  of  weight  of  armour  for  land 
fortifications  being  essentially  different  to  those 
for  ships,  as  above  stated,  it  appears  that  a 
shield  can  be  made  to  withstand  any  ordnance 
brought  to  bear  on  it.  The  problem  is,  to 
effect  this  at  the  least  cost 

For  the  questions  of  the  velocity  necessaiy  to 
penetrate  armour  plate,  and  the  best  form  and 
material  of  shot,  the  reader  is  referred  to  the 
articles  Guitnebi  and  Pbojectelb. 

Tron  Pyrites.  Yellow  sulphide  of  iron. 
A  bisulphide  of  iron,  composed  of  iron  28  + 
sulphur  32.  It  is  a  very  common  and  abundant 
ore  of  the  metal;  it  has  hitherto  been  prin- 
cipally employed  for  the  production  of  the 
sulphate  of  iron,  op  of  green  vitriol;  but  since 
the  attempt  to  create  a  monopoly  in  the 
sulphur  trade,  it  has  been  largely  used  for  the 
preparation  of  sulphuric  acid.     [Pyiutbs.] 

Zron  Ships.    [Xbon  Ahuoub  Platb.] 

Iron-clail  Bbips.  *  [Iron  Armour  Platb.] 

Zfonwood.  The  name  given  to  the  hard 
wood  of  various  trees  in  different  countries, 
and  more  particularly  to  the  trees  of  the  genus 
Sideroxylon,  That  of  Bourbon  is  Oupania 
Sideroxylon ;  those  of  the  Dutch  East  Indies, 
KusideroxyUm  Zuageri^  Namia  vcra^  IntMa 
amboinensj's,  Meniccylon  ferreum^  StadTttannia 
Sideroxylon,  Sloetia  Sideroxt/Ion  and  others; 
that  of  Morocco  is  Argania  Sideroxylon ;  that 
of  Norfolk  Island,  I^'oteltea  longifolia ;  that  of 
North  America,  Ostrya  virginica.  These  names 
by  no  means  exhaust  the  list  of  plants  to  which 
the  term  is  applied. 

Tronj  (Gr.  ctpwvcfa,  from  cfpvi',  a  dissembler ^ 

as  saying  less  than  he  thinks).    In  Rhetoric, 

the  quaUty  of  style  and  of  sentiment  which 

Aristotle  designates  by  this  term  is  8om&- 
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what  different  fsom.  that  which  bean  the  mme 
title  in  modem  phraseology,  being,  in  fact, 
only  a  subdivision  of  it  Irony,  in  Ms  sense  of 
the  word,  is  an  artful  representation  of  qoali- 
ties  or  things  as  less  than  they  really  are. 
Thus,  among  the  various  characters  of  the 
human  mind  as  given  by  him,  the  cl]p«y  is  one 
who  affectedly  conceals  or  depreciates  his  own 
good  qualities.  Quintilian  gives  to  rhetorical 
irony  a  fiir  more  general  sense,  terming  it 
diversiloquium,  or  the  use  of  expressions  con- 
trary to  the  thoughts  of  the  speaker.  He 
ulso  distinguishes  it  into  two  species,  treating 
it  as  a  trope  or  figure  of  speech  where  the 
opposition  of  thought  to  language  extends  onlj 
to  a  few  words ;  a  figure  of  thought,  whem  it 
extends  to  a  whole  passage  or  discourse.  The 
Socratic  irony  is  employ^  in  argument  when 
one  speaker  affects  to  take  the  positions  of  the 
other  for  granted,  in  order  adroitly  to  lead 
him  into  self-contradiction  or  obvious  ab- 
surdity. In  the  ordinary  sejise,  irony  is  a 
more  delicate  species  of  sarcasm,  by  which 
praises  are  bestowed  where  it  \s  intended  to 
convey  the  opposite  sense  of  disapprobatiun; 
or  assent  is  notified  where  the  real  object  h  to 
express  dissent. 

Zrradlatlon  (Lat  irradio,  /  shine  on,  from 
radius,  a  ray).  The  apparent  enlargement  of 
a  strongly  illuminated  object  Thus  a  plati- 
num wire  raised  to  incandescence  appears  much 
thicker.  The  impression  produced  by  light  on 
the  retina  appears  to  be  extended,  though  to 
an  extremely  smaU  distance,  round  the  image 
of  the  objectibrmed  by  the  lens  of  the  eye.  The 
*  new  moon  with  the  old  moon  in  her  arms '  is 
an  appearance  due  to  irradiation,  as  also  the 
apparent  projection  beyond  the  planet's  d  si'of 
the  polar  snows  of  Mjirs. 

Irrational.  In  Arithmetic,  an  irrational 
quantity  or  surd  is  one  whose  ratio  to  unity 
is  not  equal  to  that  of  any  two  finite  num- 
bers. Irrational  quantities  are  met  with  in 
attempting  to  extinct  the  roots  of  numbers: 
thus  the  square  root  of  2  is  irrational ;  it  maj 
be  represented  by  the  symbol  »/%  but  it  can 
only  be  approximated  to  by  actual  calculation. 
The  term  irrational  is  also  applied  to  algebraic 
expressions  which"  involve  fhictiunal  indices  or 
radical  signs ;  and  an  expression  of  this  kind  is 
said  to  be  rationalised  when,  by  the  performance 
of  suitable  algebraic  operations,  its  irrational 
form  is  made  to  disappear.    Thus  the  equation 

by  obvious  processes  of  transposition  and  invo- 
lution may  be  made  to  assume  the  rational  form, 

4?» + y«  +  z«  -  2y-?  -  2£rx  -  2jy  «  0. 

Xrredadble  Case.  [Cubic  EQUATroN.] 
Irreduolble  Squatlon.  An  algebraic 
equation,  whose  coefficients  are  rational  func- 
tions of  any  known  quantities,  is  said  to  1)6 
irreducible  when  the  function  which  is  equatrti 
to  zero  is  not  divisible  bv  any  function  of 
lower  degree  whose  coefficients  are  likewiiS 
rational  functions  of  known  quantities. 
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(Lftt  in,  Deg.,  and  regnla,   a| 
rH/<).  Li  Botany,  haying  the  parta  which  con- 
ititate  one  aeries  in  a  flower,  the  petals  for 
example^  dissimilar  in  size  and  form. 

Irraffnlar  CtauleiM9«a  In  Masic,  one  which 
does  not  end  upon    the   essential  chord  of. 
the  mode   in    which  a   piece    is  composed. 
[CinorcB.] 

frregalar  Troops.  Ttoods  enlisted,  paid, 
and  officered  differently  firom  the  regnlar  army, 
and  in  general  subject  to  different  rules  of 
discipline.  There  are  several  regiments  of 
im|fiilar  csTaliy  in  India;  in  these  the  men 
proride  their  own  horses,  arms,  clothing,  and 
subsistence.  The  regiments  are  raised  by 
voluntary  enlistment^  and  the  men  must  serve 
trenty  years  before  they  receive  any  retiring 
alloirance. 

ZrrlgmtioB  (Lat  irrigatio).  The  art  of 
Bprrading  water  over  lands  artificially,  and  by 
ixv^ns  of  surface  drains  or  channels,  as  con- 
tmsted  with  watering  by  manual  labour.  In 
Great  Britain  and  in  analogous  dimates,  irri- 
K-tHon  is  confined  to  grass  land ;  but  in  warmer 
c  imates,  such  as  those  of  Italy,  Spain,  India, 
&L*.,  irrigation  is  considered  to  be  essential  to 
t.ie  production  of  large  crops  in  every  kind 
C'f  field  or  garden  cnltivatiorL  When  any 
^orfaoe  is  to  oe  irrigated,  the  supply  of  water 
t)ut  is  to  be  used  for  this  purpose  is  conducted 
to  the  highest  point  of  the  field,  and  it  is 
th^Ace  led  over  the  surface  in  open  gutters,  so 
as  to  run  very  slowly,  and  to  sink  into  the 
earth  as  it  proceeds.  In  general  no  great 
surface  can  be  irrigated  at  the  same  time,  and 
different  parts  of  a  farm  or  of  a  field  must 
he  irrigated  in  succession.  In  countries  where 
this  pmctioe  is  universal,  it  often  happens  that 
one  source  of  supply  is  common  to  two  or 
more  farms,  the  occupiers  of  which  have  the 
water  on  aJtemate  days;  but  the  rights  of 
vater  are  subjects  of  ftequent  dispute.  In  the 
moth  of  France,  and  in  Italy  and  Spain,  abun> 
dast  crops  cannot  be  produced  without  iiri- 
gation,  which  forms  a  necessary  part  of  the 
tdoeation  of  the  agricultural  engineer.  Even 
the  potato  crop  and  madder  are  iirigated  in 
the  nei^bourhood  of  Avignon ;  and  in  Tus- 
eanj,  wheat,  maize,  beans,  turnips,  and  every 
other  crop  that  can  be  sown  with  the  drill  is 
watered  firom  artificial  channels;  while  in 
India  the  cotton,  sugar,  and  indigo  crops  are 
eonaidered  to  require  irrigation.  The  practice 
is  as  old  as  human  civilisation ;  and  some  of 
the  first  machines  we  read  of  in  history  are 
those  for  raising  the  waters  of  the  Nile,  Tigris, 
ud  EaphrBt<*9,  for  irrigating  the  lands  upon 
their  banks.  Water,  in  short,  is  to  the  agricul- 
ture of  warm  dimates  what  manure  is  to  the 
etdtivator  of  temperate  latitudes;  and  the 
efforts  of  the  wisest  rulers  have  been  at  all 
times  directed  to  securing  a  proper  supply  of 
it  The  English  government  has  latelv  en- 
ewoaged  vast  works  for  this  purpose  m  its 
Indian  possessions,  and  these  have  already 
yielded  enormous  profits.  The  irrigation  works 
uf  the  Moors  cf  Spain  may  still  be  refetred  to 
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as  models  of  that  description  of  entei^nisei 
The  reader  who  may  desire  to  study  this  sub' 
ject  thoroughly  would  do  well  to  consult  Baird 
Smith's  works  On  Indian  Irrigation  and  On  tfM 
Irrigation  of  the  Madras  Ttrritorif\  Naduult 
de  Buffbn*s  TraiU  de  CIrrigaiion  de  fltalie 
8eptentriona/e,  and  his  Traiti  deP Agriculture 
Hydrauliqw,  The  article  on  *  Water  Meadows' 
in  the  Aide  Mhnoire  of  the  military  sciences 
ma^r  be  consulted  for  the  bibliography  of  tlie 
subject.  A  description  of  the  works  upon  the 
great  Ghuiges  canal  Would  also  repay  the  atten- 
tion of  anyone  who  nught  think  fit  to  trace 
the  progress  of  the  art  of  irrigation :  some  of 
them  are  amongst  the  most  gigantic  hydraulic 
works  ever  executed,  as  for  instance  tlie  Solan i 
aqueduct,  which  has  a  clear  waterway  of  180 
fieet  in  width  bj  10  feet  in  depth,  with  a  head- 
way above  the  valley  of  the  river  traversed 
equal  to  about  30  feet.  This  work  was  exe- 
cuted by  the  late  East  India  Company,  which 
fully  appredated  the  importauco  of  irrigation. 

Xrwliiirltefl.  The  name  popularly  given  to 
the  followers  of  Edward  Irving,  who  died  at 
Glasgow  in  1834.  This  celebrated  preacher 
drifted  into  a  system  of  mysticism,  in  which 
the  doctrine  of  a  millennium,  with  the  power  of 
working  mirades  and  speaking  with  tongues, 
bore  a  promin^'nt  part.  After  his  death,  this 
system  was  greatly  developed  by  his  adherents, 
who  organised  themsdres  into  a  body  to  which 
thev  have  ^ven  the  name  of  the  *  Catholic 
and  Apostobc  Church.'  The  titles  and  grada- 
tions of  their  ministers  are  borrowed  from  the 
Hebrew  hierarchy  of  angels,  while  their  disci- 
pline and  doctrine  in  some  respects  resemble 
those  of  the  church  of  Home. 

iMidotplaoiis  (Gr.  hriH^K^s,  like  a  brother). 
In  Botany,  when  the  separate  bundles  of 
stamens  in  a  diadelphous  flower  are  equal  or 
alike. 

laatUniao.  A  crystalline  yeUow  powder 
formed  on  passing  dry  ammonia  into  an 
alcoholic  solution  of  isatin. 

Taattn.  The  product  of  the  oxidation  of 
indigo  by  chromic  add.  It  occurs  in  beautiful 
rose-red  crystals. 

iMitto  (Gr.  liririi).  A  genus  of  Ontei/era 
which  yields  one  or  two  dve  plants,  /.  tino- 
toria,  the  Woad,  and  /.  indigotica,  tJie  Tein- 
ehing  of  China.  Woad  is  said  to  have  been 
originally  a  native  of  South-eastern  Europe, 
whence  it  has  spre^id  by  means  of  cultivation, 
and  become  naturalised  in  Europe  as  fiir  north 
as  Sweden,  and  also  in  some  parts  of  Asia. 
Before  the  use  of  indigo  became  common 
among  European  dyers,  the  blue  colouring 
matter  obtained  from  this  plant  was  an  article 
of  great  importance;  but  the  introduction  of 
indigo  has  almost  entirely  superseded  it^  and 
it  is  now  only  grown  to  a  slight  extent^  and 
used  chiefly  by  woollen  dyers  for  mixing  with 
indigo,  in  order  to  exdto  fermentation.  It  is 
generally  prepared  by  grinding  the  leaves  into 
a  paste,  which  is  then  carefully  fermented  in 
heaps,  and  afterwards  made  into  balls  or  bricks 
for  sale.    Small  quantities  of  these  balls  aw 
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annually  imported  from  the  Continent,  amount- 
ing in  1859  to  200  cwt.  The  use  of  woad  as 
a  dye  dates  fi-om  very  early  times.  Dioscorides, 
Pliny,  and  others,  mention  its  use  for  dyeing 
wool ;  and  Ciesar  relates  that  the  ancient 
Britons  used  it  for  staining  their  bodies — the 
word  Britain  being  derived  fi»m  the  Celtic 
brith  OP  hit,  *  painted,'  in  reference  to  this 
custom. 

/.  indigotica  is  cultivated  as  a  tinctorial  plant 
in  the  north  of  China,  where  it  is  callwi  Tnn- 
china,  and  takes  the  place  of  the  indigo  of  the 
south.  Its  colouring  matter  is  obtained  by  a 
process  closely  analogous  to  that  employed  in 
the  preparation  of  indigo  ;  but  instead  of  being 
thoroughly  inspissiited,  so  as  to  form  solid 
cakes,  it  is  used  by  the  Chinese  dyers  in  a 
semi-liquid  or  pasty  state.  It  is  commonly 
employed  for  dyeing  cotton  cloth,  to  which  it 
imparts  a  dark-blue  colour. 

Zsoblooele  (6r.  Ivx^ov,  the  hip,  and  leiiKfi, 
tumour).  A  hernial  tumour  at  the  foramen 
of  the  ischium. 

Isoliliun  ^Gr.  ivx^op).  One  of  the  bones  of 
the  foetal  pelvis,  and  a  part  of  the  os  innomina- 
turn  in  the  adult. 

Zselinoplionla  or  Iseboplioiila  (Gr. 
laxyt^yia,  from  Itrx^^s,  thirif  and  <pvyfi,  voice). 
Terms  used  by  pathologists  to  designate  a  thin 
or  small  voice,  loss  of  voice,  and  imperfect 
speech  or  stammering. 

Xselmrla  (Gr.  X<rx»,  /  retain,  and  oZpoy, 
urine),    Retention  of  urine. 

Zserlne.  A  variety  of  Titaniferoua  Iron, 
found  disseminated  in  Iron-sand  near  the 
source  of  the  Iser,  in  Silesia. 

Zsetbionlo  Add.  An  nnciystallisable 
stable  isomer  of  sulphovinic  acid ;  formed  when 
solution  of  ethionic  acid  is  boiled.  I 

ZslnfflasB  (Ger.  hiiusenblase,  the  air-bladder  i 
of  the  sturgeon).    A  very  pure  form  of  gelatine,  I 
prepared  from  certain  parts  of  the  entrails  of , 
several  fish.     The    best  is  derived  from  the 
sturgeon,  and  is  almost  exclusively  imported 
from  Kussia,  twisted  up  in  rolls  or  formed  into 
cakes,  which  are  afterwards  torn  into  shreds  or 
cut  into  fine  shavings  in  this  coimtry.     Good 
isinglass  should  be  free  firom  smell  and  taste, 
and  perfectly  soluble  in  boiling  water. 

iMiMm  One  of  the  chief  deities  in  Egyptian 
mythology,  the  wife  of  Osiris  and  mother  of 
Horns.  She  is,  however,  very  variously  de- 
scribed, and  invested  with  many  different  cha- 
racters. By  the  Greeks,  she  was  generally 
identified  with  Demeter  (Ceres).  Among  the 
higher  and  more  philosophical  theologians  she 
was  made^  the  svmbol  of  Pantheistic  divinity : 
see  especially  tne  remarkable  passage  at  the 
end  of  the  Golden  Asa  of  Apuleius.  By  the 
people  she  was  worshipped  as  the  goddess  of 
fecundity,  and  in  her  honour  an  annual  festi- 
val was  instituted  which  lasted  seven  days. 
The  cow  was  sacred  to  her.  She  was  repre- 
sented variously,  though  most  usually  as  a 
woman  with  the  horns  of  a  cow,  and  some- 


times with  the  lotus  on  her  head  and  the  sis- 
tram  in  her  hand.  Her  priests  were  bound  to  ob- 
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serve  perpetual  chastity ;  but  when  her  worship 
passed  into  foreign  countries,  her  rites  becHine 
merely  a  doak  for  sacerdotal  lioentiousnt-:*^, 
which  at  last  reached  such  a  pitch  that  they 
were  prohibited  at  Home.  Th»  worship  of 
Isis,  however,  was  repeatedly  revived,  and 
furnished  a  theme  for  the  indignant  pen  of 
Juvenal  The  hiae  Table  in  the  Turin  ^Iq- 
seum,  which  was  so  long  supposed  by  tlie 
learned  to  represent  the  mysteries  of  li^iN, 
'  has  been  juoged  by  ChampoUion  to  be  the 
work  of  an  uninitiated  artist  little  aoquaintvd 
with  the  worship  of  the  goddess,  and  probably 
of  the  age  of  Hadrian.'  (Creuzer's  Mgtkti.; 
Plutarch's  Treatise  on  Isis  and  Osiris,  &c  &«\; 
an  Essay  by  Be  Montfau9on,  Hist,  de  PAcad.  d<i 
Inscr.  voL  xvi.,  which  contains  a  summary  of 
the  Grecian  learning  on  the  subject ;  Mern.  dc 
VAcad.  des  Inscr,  zzxiv. ;  and  Quart,  Bev.  July 
1840.) 

Isis  (Isidos  prodamos,  a  marine  plant,  h'ke 
coral,  according  to  Pliny).  The  name  of  a 
genus  of  jointed  coral,  in  which  the  joints  an 
composed  of  a  substance  resembling  horn. 

Islam  or  Bslain.  The  religion  of  Mo- 
hammed, The  body  of  the  faithful,  and 
the  countries  in  which  it  is  professed,  are 
so  termed  by  the  Mohammedans.  All  those 
who  professed  the  true  religion  and  the  unity 
of  God  before  the  arrival  of  Mohammcl, 
are  considered  as  comprised  in  the  chanicter 
and  privileges  of  Islamism.  The  Muf^i  of 
Constantinople,  or  chief  minister  of  religion 
in  Turkey,  bears  the  title  of  Sheikh-ul-IslRm. 

Zsland  (properly  eye-land,  from  A.-Sni. 
eye,  as  in  Athelney,  Thomey ;  the  word  u*fr 
representing  the  Ltitin  insula :  Wedgwood  s.v.X 
A  tract  of  land  encompassed  with  waur. 
whether  of  the  sea,  a  river,  or  a  lake ;  in  con- 
tradistinction to  continent  or  terra  firma. 

Islands.  The  detached  portions  of  Innd 
separated  from  each  other,  and  from  the  Iatp^t 
masses  or  continents,  by  water  spaces  mon'  t)r 
less  wide  and  deep,  are  of  two  very  distinct 
kinds.  Some  are  elongated  and  generally 
parallel  to  continents,  others  are  detaehiti, 
rounded,  or  in  groups  and  systems  in  optMi 
ocean.  The  former  are  called  continental,  and 
the  latter  pelagic.  Of  the  continental  islanilit 
of  Europe,  the  British  Islands,  the  islands 
between  Italy  and  Spain,  and  those  of  tho 
Grecian  Archipelago  are  the  most  important. 
As  connected  with  Asia  and  Africa,  Formos;i 
and  the  Japanese  group,  the  New  Zealand 
group,  Mada^car  and  the  islands  of  the 
Indian  Archipelago^  are  the  most  chame- 
teristic;  while  the  "West  Indian  islands, 
Patagonia,  and  the  chain  of  islands  ofi'  the 
north  coast  of  North  America  are  illustrative 
examples. 

Amongst  pelagic  or  oceanic  islands,  may  1^ 
quoted  the  various  groups  of  the  South  Pacific 
Ocean,  some  of  those  in  the  Indian  Ocean,  the 
Canary  Islands,  and  the  Galapagos. 

Most  groups  of  islands  near  continents  have 
formerly  been  connected  with  the  adjacent 
land,  while  the  pelagic  islands  are  probably 
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n^Iated  to  lands  now  either  submerged  or 
rising.  MaDy  of  the  latter  are  comlline  or 
Toleanic. 

Zilaiids  of  tlie  BleMed(LHt  InsubeBea- 
tonun,  Fortunats  Insulse ;  Gr.  N'qcroi  Mcutdpu^). 
According  to  the  Grecian  Mytholo^,  the  Happy 
Islands,  sappoaed  to  lie  westward  in  the  ocean, 
▼hither  ail  dr  death  the  souls  of  the  righteous 
▼ere  transported.  [Eltshtx;  Htfbbbobbak 
GisoBra.] 

UmanHana.  A  Mohammedan  sect,  who 
deiired  their  name  from  maintaining  the 
pretenaons  of  Ismael,  the  son  of  Jaafar,  to 
the  rank  of  Imam,  to  the  exclusion  of  Moussa, 
vho  was  adopted  by  that  saint.  They  oon- 
fieqaently  rejected  the  claims  of  Mous:<a  and 
the  five  GulHBeqaent  Imams.  The  Ismaelians 
fonned  a  secret  association,  founded  in  the 
t«Dth  century  of  the  Christian  era  by  Abdallah, 
a  Persisn.  From  them  originated  the  famous 
sodety  of  the  Assassins.  (Taylor^s  History 
of  Mohammedanism,  p.  225 ;  Mifn.  de  VAcad. 
d(8  Ifuer.  ToL  xvii. ;  *  Secret  Societies  of  the 
Middle  Ages,'  published  in  the  Library  of 
Mtrtaimmg  Krundedge,  1837.) 

l8oe«tto  JLcld.  A  constituent  of  the  oil 
rapr<«Gd  from  Euphorbiaceous  plants.  In  the 
free  state  it  occurs  in  pearly  scales. 

Zsoehromatlo  (Or.  Xcrof,  eqvm,  and  xP^f^ 
cohur).  Hayine  the  same  colours.  In  certain 
experioK'nts  wim  doubly  refracting  crystals, 
the  decomposed  light  forms  a  double  series  of 
coloured  rings  or  curves  of  different  forms, 
arranged  in  a  certain  order,  each  cunre  in  the 
ooe  series  having  one  corresponding  to  it  both 
io  form  and  colour  in  the  other.  The  two 
ciuTes  or  lines  which  have  the  same  tint  are 
oM.  isoekromaiic,  (HerscheVs  'Treatise  on 
light,*  Encydopadia  Meiropolitana.) 

Iso^bronal  Azen  (Gr.  Itrot,  and  "xp^vo^ 
tme).  In  Mechanics,  axes  around  which,  if 
a  body  be  made  to  oscillate,  the  oscillations 
▼ill  be  performed  in  equal  times. 

lioeluroiMMis.  A  term  applied  to  two  or 
more  nbrations  or  oscillations  to  denote  that 
thej  are  performed  in  equal  times.  The  term 
MocirofiuiR,  as  applied  to  a  single  vibrating 
body,  denotes  the  property  which  it  possesses  of 
performing  successive  oscillations  in  (>qual  times, 
flotvithstanding  the  variation  in  the  amplitude 
of  those  oscillations.  The  isochronism  of  the 
common  pendulum  is  imperfect,  but  that  of  a 
cydoidal  pendulum  is  theoretically  perfect. 
[CrcLoro.]  When  the  amplitudes  are  reiy 
nnall,  however,  the  successive  osciUations  of  a 
common  pendidum  are  practically  isochronous. 
The  isocnruniBm  of  a  vibrating  stretched  string, 
aciain,  is  proved  by  the  fact  that  the  pitch  of 
the  note  does  not  vary  appreciably  when  its 
mUntUy  diminishes. 

ls<>rllmil  Unes.  Those  lines  which  pass 
thn>u|ih  places  where  the  magnetic  dip  or  in- 
disation  is  the  same. 

bodomiim  (Gr.  ur6loiioSy  buHt  alike).    In 
Ancient  Architecture,  a  species  of  walling,  in 
vhich  all  the  courses  were  of  equal  height. 
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I  Ssogronfe  Unes  (Gr.  Iffoydytos^  emti' 
ar.gular).  In  Terrestriul  Magnetism,  the  lines 
i  passing  through  all  places  on  the  surface  of 
tlie  earth  at  which  the  horizontal  magnetic 
needle  makes  the  same  angle  with  the  meri- 
dian, or  at  which  the  declination  is  the  same. 
[Maonetisii,  Tbbrbstriai..] 

Xsolatea*    Insulated    (from    the    Ital. 
isoLi,   Lat.   insula,   an  island).      In   Electri- 
I  city,  a  body  is  said  to  be  isolated  when  it 
is  surrounded  by  non-conductors,  or  bodies  to 
I  which  it  cannot  communicate  its  electric  virtue, 
except  by  induction.    Bodies  may  be  isolated 
i  in  various  ways ;  by  suspending  them  by  means 
'  of  caoutchouc  or  silken  cords ;  by  placing  them 
j  on  a  cake  of  gutta  porcha,  wax,  resin,  or  sul- 
phur, or  on  a  stand  of  glass  or  dry  varnished 
wood,  &c. 

laolataa  Fotnt.  In  Geometry,  a  double 
point  at  which  the  two  tangents  are  imaginary. 
It  is  also  called  a  conjugate  point,  [Conjuoatb 
Point  and  Double  Point.] 

Isomerism  (Gr.  Xtros,  and  ^tipot,  pari). 
Compounds  which  contain  the  same  elements 
in  the  same  ratio,  and  yet  exhibit  distinct 
chemical  qualities,  are  said  to  be  isomeric. 
The  cyanic  and  iiilminic  acids  are  isomrric 
compounds  of  nitrogen,  oxygen,  and  carbon. 
The  distinctions  thus  arising  are  probably 
referable  to  the  dififerent  ways  in  which  the 
same  elementary  atoms  are  grouped  in  the 
compound.  The  ultimate  elements  of  the 
hydrated  cyanate  of  ammonia  and  of  urea  are 
the  same,  and  in  the  same  proportions,  but 
the  two  substances  are  very  distinct ;  the  ele- 
ments are  differently  grouped ;  they  are  carbon, 
hydrogen,  oxysen,  and  nitrogen,  and  urea  may 
be  represented  as  CaH^OaNa,  while  in  the 
cyanate  they  are  arranged  as  NHa.CaNO.HO. 
To  analogous  cases  in  which  the  relative  pro- 
portions of  the  elements  in  100  parts  by  weight 
are  the  same,  but  in  which  the  absolute  number 
of  atoms  differs,  the  term  polymerism  has  bonn 
applied.  Aldehyd  and  acetic  ether  are  liquids 
qmte  different  in  properties,  but  they  are  pohj- 
meric.  Aldehyd  is  represented  by  C4H4O2,  and 
acetic  ether  by  CaHeO^.  Two  atoms  of  alde- 
hyd would  therefore  be  equivalent  to  one  of 
acetic  ether;  but  100  parts  of  each  liquid 
would  yield  precisely  the  same  relative  weiglits 
of  carbon  and  hydrogen.  At  the  same  time 
these  liquids  are  not  mutually  convertible  into 
each  other.  In  mineral  chemistry,  a  similar 
condition  presents  itself  in  reference  to  the 
compounds  known  asferro-  and  ferri-cyanogen. 
The  former  is  Fe,  CeKg;  the  latter  has  exactly 
double  the  number  of  atoms,  F^,  CigNo. 
In  a  stat«  of  combination,  their  crystal- 
line forms,  colour,  and  chemical  properties 
are  wholly  different  These  facts  teach  us 
that  the  grouping  of  the  atoms,  apart  from 
the  composition  of  substances,  has  a  mate- 
rial influence  on  their  chemical  and  physical 
properties. 

Isomerons  (Gr.  lo-ojucp^s,  from  X<ros^  and 
lUpos,  a  part).  In  Botany,  equal  in  number. 
Thus  an  isomerous  flower  is  one  in  which 
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the  different  parts  are  equal  to  each  other  in 
number. 
Isometrteal    PerspectlTe.      [Persfbc- 

TTYB.] 

XsomorpliiMn  (6r.  Uos,  and  fiopip^^form). 
Substances  which  resemble  each  other  in  their 
.  crystalline  forms,  but  differ  in  their  component 
parts,  are  said  to  be  isomorphotis.  Thus  the 
phosphate  and  biphosphate  of  soda  have  the 
same  form,  or  are  isimorpkousj  with  the  arse- 
niate  and  binarseniate  of  soda ;  and  in  regard 
to  other  bases,  such  as  potash  and  ammonia, 
each  arseniate  has  a  corresponding  phosphate 
possessed  of  the  same  form.  In  these  cases 
there  is  necessarily  an  analogy  in  the  atomic 
constitution  of  the  compounds,  which  are  ob- 
served to  possess  the  same  number  of  equiva- 
lents of  acid,  alkali,  and  water  of  crystallisation, 
and  differ  in  nothing  except  that  the  one  series 
contains  an  atom  of  arsenic,  and  the  other  an 
atom  of  phosphorus. 

Isonandra  (Gr.  tcoSy  equals  and  oyfip).  The 
genus  which  ^elds  the  Gutta  Percha  tree,  /. 
GuttOf  which  IS  a  laige  forest-tree  of  the  Indian 
Archipelago,  growing  sixty  or  seventy  feet  high, 
with  a  trunk  two  or  three  feet  in  diameter,  and 
abounding  in  milky  juice,  which  is  Gutta  Percha. 
The  tree  belongs  to  the  order  Saj^tacea.  The 
juice  has  been  obtained  by  felUng  the  trees, 
and  through  this  extravagant  mode  it  has  become 
extinct  in  Singapore,  whence  the  produce  was 
first  obtained.  The  average  quantity  yielded 
by  each  tree  is  set  down  at  20  lbs.  For  the 
uses  and  properties  of  this  substance,  see  the 
article  Gutta.  Percha. 

Isoperlmetrieal  (Gr.  tcos ;  wtpifierpov,  cir- 
cumference). A  term  applied  to  figures,  recti- 
lineal or  curvilineal,  having  equal  perimeters. 
An  tsoperimetrical  problem  originally  denoted 
one  in  which,  of  all  possible  isoperimetrical 
figures,  that  one  was  required  which  possessed 
some  other  assigned  propel^y  or  properties.  As 
an  example  of  an  isoperimetrical  theorem,  to 
which  the  solution  of  such  problems  lead,  we 
may  cite  the  well-known  one  according  to  which 
the  area  of  a  circle  is  greater  than  that  en- 
closed by  any  other  isoperimetrical  figure.  The 
term  isoperiTnetrical,  however,  was  soon  ex- 
tended to  a  more  general  class  of  problems 
regarding  the  nature  of  the  figure  which,  having 
certain  properties  in  common  with  others,  is 
distinguished  from  the  latter  by  some  maxi- 
mum or  minimum  property. 

James  Bernoulli  was  the  first  who  discovered 
the  true  principles  on  which  questions  of  this 
kind  depend,  and  the  circumstances  which 
render  the  ordinaxy  methods  of  maxima  and 
minima  inapplicable  to  tliem.  The  immediate 
subject  of  his  researches  was  the  problem  of 
the  E&A.CHISTOCHBONE  fwhich  see],  or  curve 
of  quickest  descent^  celebrated  in  the  early 
histoiy  of  the  calculus  on  account  of  the  con- 
troversy to  which  it  gave  rise  between  the  two 
brothers,  James  and  John  Bernoulli.  The 
analysis  of  the  former,  Analysis  magni  Pro- 
blematis  Isoperimetrici,  was  published  at  Basle 
in  1701,  and  in  the  Leipfiio  Acts  of  the  same 
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year.  Solutions  were  afterwards  giTpn  by 
Taylor  in  his  Methodus  Increment^rum;  by 
John  Bernoulli  in  the  Meinoirs  of  the  Academy 
of  Sciences  for  1718;  and  by  Euler  in  the 
Petershurg  Memoirs,  Euler  afterwards  gave  a 
complete  and  general  solution  of  the  problem 
in  his  Meih^us  inveniendi  Lineas  curms 
maximi  minimivs  Proprietate  gaudenttf,  a 
work  of  which  Lagrange  has  said  that  thor«> 
is  perhaps  no  other  which  can  be  of  more  me 
to  those  who  wish  to  exercise  themselves  in 
the  integral  calculus.  The  method,  however, 
which  is  followed  in  this  work  has  been  super- 
seded by  the  invention  of  the  calculus  of  varia- 
tions by  Lagrange;  a  most  important  branch 
of  analysis,  of  which  the  solution  of  ifioperi- 
metrical  problems  is  one  of  the  most  obvioas 
applications. 

The  purely  geometrical  treatment  of  isoperi- 
metrical problems  has  been  little  cultivated. 
One  of  the  ablest  researches  of  this  kind  vss 
given  by  Steiner  in  Crelle's  Journal,  toL  xxiv. 
1842. 

Xaopoda  (Qt.  TUros,  and  wovs,  afoot).  The 
name  of  an  order  of  Crustaceans^  compreheDd- 
ing  those  which  have  the  legs  all  alike,  and 
adapted  only  for  locomotion  and  prehension. 

Zsopodlform.  The  larvse  of  Si^rophagoos 
Hexapods  are  so  called  which  have  an  oblong 
body\  a  distinct  thoracic  shield,  and  a  vent 
provided  with  filaments  or  laminse. 

Isopyre  (Gr.  ieros,  equal,  and  wup^fire:  be- 
cause the  effect  produced  upon  it  by  the  blow- 
pipe is  like  that  produced  on  several  other 
minerals).  A  silicate  of  alumina,  peroxide  of 
iron,  and  lime,  foimd  in  compact  masses  in  the 
granite  of  St.  Just,  near  Penzance,  in  Corn- 
wall. It  is  an  amorphous  mineral,  resembling 
Obsidian,  of  a  greyish  or  velvet-black  colour, 
occasionally  variegated  with  grey  or  red  spots 
or  streaks,  like  Bloodstone,  and  opaque  or  only 
slightly  translucent. 

Isosceles  (Gr.  c<ro(rKcA^s,  from  CKtkoj,  a 
leg).  In  Geometry,  an  isosceles  triangle  is  one 
which  has  two  equal  sides.  By  Euclid's  prop.  ^, 
book  L  the  angles  at  the  base  of  an  isoseek« 
triangle  are  also  equal. 

Zsostemonous  (Gr.  Ta-05,  and  (rr^ttwr,  <i 
thread  or  stamen).  In  Botany,  this  term,  in 
expressing  the  proportion  that  one  part  bears 
to  another,  denotes  that  the  stamens  are  equal 
in  number  to  the  petals. 

Zsotlierinal  (Gr.  lo'os,  and  B4pfi%  hrat\  In 
Physical  Geography,  isothermal  lines  are  those 
which  pass  through  those  points  on  the  surface 
of  the  earth  at  which  the  mean  annual  tempe- 
rature is  the  same.  Isothermal  zones  are  spaces 
on  opposite  sides  of  the  equator  having  the 
same  mean  temperature,  and  bounded  by  cor- 
responding isothermal  lines.  On  account  of 
the  irregidar  form  and  disposition  of  the  con- 
tinental masses,  by  which  the  climate  of  dif- 
ferent places  is  greatly  influenced,  the  iso* 
thermal  curves  are  not  parallel  to  the  equator, 
excepting  in  the  very  low  latitudes.  According 
to  Humboldt,  the  isothermal  line  which  corre- 
sponds to  the  temperature  of  32^  Fahrenheit 
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pBtees  between  IJlea  in  Laplnnd,  lat  66^,  nnd 
Table  Bay  on  the  ooeet  of  Labrador,  lat.  64^. 
The  ieothermal  line  of  41^  passes  near  Stock- 
holm, laL  69i^,  and  St  Oeoige's  Bay,  New- 
fonsdland,  lat  48<>.  The  line  of  60<=^  passes 
through  the  Netherlands,  lat  51^,  and  near 
Boston  in  the  United  States,  lat  42^^ ;  that  of 
6^  between  Rome  and  Florence,  lat  4S<>,  and 
Baleigh  in  North  Carolina,  lat  36^.  In  all 
theK  Cises  we  see  that  the  imthermal  lines,  in 
pamng  from  the  western  side  of  the  continent 
of  Europe  to  the  eastern  coast  of  America, 
deviate  very  considerably  towards  the  sonth ; 
the  deviation  in  one  case  amounting  to  11|° 
of  latitude.  In  passing  orer  the  American 
eoataneiit)  they  again  reoade  to  the  northward ; 
ud  in  California,  and  to  the  north  of  that 
peoissnla,  along  tha  western  side  of  the  conti- 
nnt,  the  annnal  temperature  is  nearly  the 
fune  as  under  similar  latitudes  in  the  west  of 
£arope.  From  the  western  to  the  eastern  side 
of  the  old  continent,  the  fleznre  of  the  iso- 
thermal coires  and  the  diminution  of  the 
mean  annnal  temperature  under  the  same 
parallels  are  not  less  conspicuous.  The  iso- 
theniud  line  of  55^  passes  through  Nantes, 
lat.  470,  and  Pekin,  lat  Z9i^.  Edinburgh 
aad  Kasan  (in  the  east  of  Russia)  haye  the 
flame  latitude;  bat  the  mean  annual  tem- 
penhue  of  the  former  is  48^,  while  that  of 
the  aeoond  is  below  38^.  For  the  different 
canses  which  affect  the  parallelism  of  the 
isothermal  lines,  or  which  produce  the  dif- 
femices  of  the  mean  annual  temperature  of 
places  under  the  same  parallel  of  latitude^  see 
Cldtats. 

Humboldt  gives  the  name  of  i9otherdlline9(QT. 
^•t,  and  $4pf,  summer)  to  the  cures  passing 
throogh  thoee  places  at  which  the  moan  summer 
heat  is  the  same ;  and  of  isockimmal  (tStrof,  and 
X*H>^,winter)  to  those  which  pass  through  the 
places  at  which  the  mean  temperature  of  winter 
u  the  same.  The  isotheral  and  isochimenal 
cvTcs  deriate  much  more  from  the  parallels 
of  latitude  than  the  isothermal.  The  latitudes 
of  places  hsTing  the  same  winter  temperature 
sometimes  differ  as  much  as  18^  or  20°.  The 
winter  of  Scotland  is  as  mild  as  that  of  Milan. 
The  mean  temperature  of  the  winter  months  at 
Edinbmgh  is  about  38|° ;  of  Kasan,  under  the 
ame  parallel,  only  2^.  The  winter  of  Pekin  is 
aerigorous  as  that  of  Stockholm.  (Humboldt's 
Pragmens  AntUiquea;  Murray's  Choffraph^, 
Introduction.) 

bsnaiit.  In  Heraldxy,  a  charge  repre- 
■ented  as  issuing  or  coming  up  from  another 
charge  or  bearing ;  also,  a  lion  or  other  beast 
'cpKaented  as  nsing  from  the  bottom  line  of 
aehiel 

Imw  (Fr.  iasne,  from  the  old  verb  issir*- 
lAt  eziie,  to  go  oui\  In  Law,  in  the  most 
orfinary  senses  of  the  word:  1.  The  points  in 
dispute  in  a  snit  at  law  between  two  parties, 
fccatained  by  the  pleadings,  are  termed  the 
nmes;  and  are  eithfur  issues  in  law,  to  be  de- 
termined by  the  court,  or  in  fact,  to  be  aacer- 
^«!D^  by  a  jury.    In  eaeh  form  of  action 
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a  general  issue  may  be  pleaded,  denying  the 
whole  cause  of  action,  as  that  the  defendant 
netfer  was  indebted  as  alleged,  and  in  cases 
where  this  is  not  applicable,  as  where  the  case 
for  the  defence  is  that  a  debt  once  existing  has 
been  paid,  or  that  a  demand  has  been  barred 
by  the  Statute  of  Limitations,  the  appropriate 
issue  may  be  raised  by  a  special  plea.  [Flx^d- 
|iNQ.]  A  feigned  issue  was  a  technical  mode 
formerly  used  of  trying  some  questions,  sup- 
posing an  imaginary  wager.  In  the  Scottish 
practice  of  trial  l^  jury,  it  is  usual  to  put 
printed  copies  of  iiie  issues  into  the  hands  of 
the  jurors.  2.  The  legitimate  offiipring  of  a 
man. 

IssuB.  In  Surgery,  an  artificial  ulcer.  It 
is  commonly  made  by  wounding  or  cutting  the 
skin,  and  placing  a  pea  upon  it,  which  is  pressed 
i^)on  the  part  by  a  bandage. 

ZsttualaB  Clames.  One  of  the  four  great 
national  festivals  of  Greece;  so  called  from 
their  being  celebrated  on  the  isthmus  of  Corinth. 
They  were  common  to  all  the  states,  with  the 
exception  in  this  case  of  the  Eleans.  They 
were  held  near  a  temple  of  Poseidon  or  Neptune, 
and  were  celebrated  eyery  third  year,  according 
to  some  accounts,  but  others  assign  them  a 
period  of  one  or  four  years.  The  contests  were 
the  same  as  in  the  other  sacred  games  [Oltxfio 
Gambs]  :  the  Tictors  were  crowned  with  garlanda 
of  pine  leares. 

Zatliiniu  {Gv.  IrBfiSs),  In  Geography,  a 
narrow  neck  01  land  Joining  two  continents,  or 
a  continent  and  a  peninsula.  Thus,  the  isthmus 
of  Darien  joins  North  and  South  America, 
and  the  isthmus  of  Suez  connects  Africa  with 
Asia. 

Itaoonle  Aold.  An  said  formed  by  the 
action  of  heat  on  aooniHe  acid. 

Xtatka  UTood.  The  timber  of  Mach€srium 
Schamburgkii,  a  tree  of  British  Guiana,  a  beau- 
tifully mottled  wood  employed  for  cabinet  work, 
and  also  known  as  Tiger-wood. 

Xtallaa  Arolitteotiire.    [ABcmTBcnrBB.] 

Italian  Jnioe.  The  extract  of  Liquorice 
prepared  in  Calabria.  That  which  is  prepared 
on  the  estates  of  the  marchioness  of  Solazzi, 
and  known  in  commerce  under  the  name  of 
Solazzi  jwee^  being  so  stamped,  is  the  most 
esteemed.  The  Spanish  juice  is  prepared  in 
Catalonia. 

Ztalian  BoHool.  When  the  arts  began  to 
reyiye  after  the  conquest  of  the  ancient  world 
by  the  barbarians  of  the  north,  they  were 
cultiyated  with  especial  fayour  in  the  various 
states  of  Italy  where  the  traditions  of  the 
Boman  civilisation  still  lingered.  Thus  we 
find  that  in  ardiitecture  the  preference  for  the 
horisontal  line  over  the  vertical  line  was  always 
a  characteristic  of  tlie  Italian  art ;  and  in  the 
branches  connected  with  sculpture  and  paint- 
ing  there  was,  even  in  the  mediseval  times, 
a  great  tendency  to  revert  to  the  types  of 
form  adopted  in  the  Boman  and  the  Grseco- 
Boman  school.  The  processes  of  the  Byzantine 
painters  were  even  retained  by  their  Italian 
riyalfl  until  the  commencement  of  the  thirteenth 
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centuzy  vrhen  Guido  da  Siena  practised  the 
art,  and  thej  were  retained  up  to  the  time 
when  Cimabue  dared  to  strike  out  an  original 
mode  of  expression.  He  was  succeeded  by 
Giotto,  Puccio  Capanna,  Taddeo  Gaddi,  Orcagna, 
Stamina,  Memmi  di  Firenze,  Cavallini,  Vitalis, 
Col  Antonio  del  Fiore,  Carlo  CriTcUi  di  Ve- 
nezia,  Mantegna,  and  Ferugino,  when  the  dif- 
ferent sub-schools,  into  which  Italian  painting 
has  been  diyided,  began  to  be  felt.  The  cha- 
racteristics of  the  pure  Italian  school  were 
a  simple  and  naiye  expression  of  the  prmcipal 
figures,  a  great  harmony  of  parts,  and  a  ten- ' 
dency  to  keep  the  subordinate  figures  in  the 
background,  a  gradual  progress  in  the  science 
of  foreshortening,  and  a  careful  balance  ofi 
colour;  the  drawing  was  gradaally  raised  from' 
mediseval  simplicity  to  the  elaborate  perfec- 
tion of  Mantegna  and  Ferugino,  who  made 
the  decisive  steps  which  led  to  the  forma- 
tion of  the  schools  of  Michael  Angelo  and  of 
Kaphael,  and  thus  established  the  schools  of 
Florence  and  of  Rome.  Ghirlandajo,  Lippi, 
Paolo  Uccello,  Masaocio,  Signorelli,  may  also 
be  cited  amongst  the  revivers  of  the  taste 
for  the  arts,  and  they  were  well  seconded  in 
this  particular  branch  by  Lorenzo  Ghiberti, 
who  in  the  bronze  castings  for  the  gates  of  ihe 
Baptistery  of  Florence  merited  all  the  praise 
that  Michael  Angelo  lavished  upon  him.  There 
was  a  constant  striving  after  the  ideal  amongst 
the  artists  of  the  Italian  school,  which  forms 
a  marked  contrast  with  the  desperately  realistic 
tendencies  of  the  contemporary  artists  of  the 
German  and  Flemish  schools.  (D'Agincourt, 
HisioirB  dt  I  Art  par  aes  Monuments.) 

ItaUo  Scbool  of  PliUosoplix.  This 
school  compreheads  properly  the  Pythagorean 
and  Eleatic  systems  taken  together;  but  some- 
times it  is  used  as  B3monymous  merely  with  the 
school  of  Pythagoras.  Under  the  several  heads 
will  be  found  the  chief  features  of  these  phi- 
losophical systems.  The  Italic  school  has  been 
so  designated  because  its  founder,  Pythagoras, 
is  said  to  have  taught  in  Italy,  spreading  his 
doctrine  among  the  people  of  Tarentum,  Me- 
tapontum,  Heradea,  Naples,  &e. 

Xtalio  Types.  In  Printing,  the  elegant 
sloping  types,  the  invention  of  which  is  due  to 
Aldo  Manuzio,  the  celebrated  Venetian  printer. 
[A1.DINB  EnrnoNs.] 

Ztob  (a  word  of  doubtful  origin).  A  disease 
of  the  skin,  consisting  in  an  eruption  of  minute 
itching  vesicles,  which  are  commonly  rendered 
more  inflamed  and  troublesome  by  scratching. 
They  generally  make  their  first  appearance  be- 
tween the  fingers,  or  about  the  bend  of  the 
wrist,  and  often  spread  to  other  parts  of  the 
body,  especially  where  cleanliness  is  neglected. 
The  itch  is  highly  contagious,  and  is  supposed 
to  depend  upon  a  minute  insect  burrowing  in 
the  skin  ;  some  have  regarded  the  insect  as  a 
consequence,  and  not  the  cause,  of  the  discafie. 
The  itch  is  cured  by  sulphur,  which  should  be 
given  internally,  and  applied  externally  in  the 
form  of  ointment.  When  the  smell  of  sulphur 
is  objected  to,  ointments  of  white  hellebore 
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I  (  Veratrum)  and  of  white  precipitate  of  mer- 
cury are  frequently  substituted,  but  they  require 

'  to  be  cautiously  used. 

I     ZtUuuMW.     The  two  great  heroic  poems  of 

I  the  Hindus,  the  Eamayana  and  Maha  Bkarata, 
are  so  called.  They  are  of  great  antiquity; 
later,  however,  than  the  Vedas.    Some,  indet-*!, 

;  have  attributed  the  latter  poem  to  a  period 
later  than  that  of  Alexander. 

.     Zttnerary  (Lat.  iter,  a  journey).    In  Lit«?- 

'  rature,  a  work  containing  notices  or  dt«crip 
tions  of  the  places  and  stations  to  be  met  vith 
in  pursuing  a  particular  line  of  road;  as,  an 
Itinerary  from  Paris  to  Kome :  or  of  the  prin- 
cipal places  and  stzitions  on  the  great  roads 
throughout  a  country ;  as  Itinerary  of  France, 
Italy,  &c.  The  Latin  Itineraries  which  have 
been  preserved  to  us,  and  of  which  the  most  im- 
portant is  that  of  Antoninus,  consist  merely  of 
catalogues  of  stations ;  and  are  principally  valu- 
able to  us  because  they  contain  the  distance,  in 
Roman  miles,  from  one  to  another,  and  thus 
furnish  us  with  assistance  towards  determiDi]}^; 
the  actual  sit«  of  each  place  mentioned.  The 
Jerusalem  Itinerary  describes  the  route  and 
stations  between  Bordeaux  and  Jerusalem. 

ZtU.  This  termination,  added  to  the  root 
of  the  Greek  name  of  an  oi^gan  or  part  of  the 
body,  implies  infiammation  of  that  part;  as, 
gastritis^  inflammation  of  the  stomach ;  p!*v- 
ritis,  of  the  pleura ;  bronchitis,  of  the  bronckct^ 

Zttnerite.  Named  after  Ittner.  A  rare 
substance,  which  occurs  at  Kaisersthul  in  the 
Breisgau,  massive  and  in  rhombic  dodeca- 
hedrons, of  a  grey  or  bluish  colour.  It  is  a 
complex  mineral,  containing  silicate  of  alamina, 
sulphate  of  lime,  sulphide  of  sodium,  and  about 
ten  per  cent  of  water. 

InlldSB.  The  name  of  a  &mily  of  Myria- 
pods,  having  the  iulus  or  gally-worm  as  the 
type. 

loins  (Lat.).  A  genus  of  Myriapodous  m- 
sect«,  characterised  as  follows  :  Antennse  vith 
seven  joints,  slightly  enlarged  towards  the  end ; 
mandibles  two,  thick,  without  palps,  each  di- 
vided into  two  by  a  middle  joint:  provided 
with  imbricated  teeth ;  an  inferior  lip  formed 
by  the  confluence  of  two  maxillae  ;  feet  attached 
in  double  pairs  to  most  of  the  joints;  body 
long,  cylindrical,  capable  of  being  contracted 
into  a  discoidal  spire.  The  common  gaUj- 
worm  (lulus  terrestris)  is  an  example  of  thia 
genus. 

■▼ory  (Lat.  ebur).  The  pecub'ar  modifica- 
tion of  dentine  composing  the  tusks  of  the 
elephant  These  are  chiefly  or  solely  developed 
in  tlie  male.  Ivory  is  less  brittle  than  bone,  and 
of  a  beautifully  uniform  texture,  admitting  of 
turning  in  the  lathe  and  receiving  a  high  poh&h. 
It  consists  of  about  24  per  cent,  anin^  matter 
resembling  horn,  and  66  of  phosphate,  with  a 
trace  of  carbonate  of  lime.  The  chief  consump- 
tion of  ivory  in  England  is  in  the  manufactan' 
of  handles  for  knives ;  but  it  is  also  extensively 
used  in  the  manufacture  of  musical  and  matlie- 
matical  instruments,  chessmen,  billiard-balls, 
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pbtn  for  miniAtnies,  toys,  &c.  Ivory  articles 
tre  said  to  be  mannfactUTed  to  a  greater  ex- 
tent, aad  vith  better  success,  at  Dieppe,  than 
ifl  aoj  other  place  in  Europe ;  but  the  prepara- 
tion if  this  beautiful  material  is  much  better 
vaderstood  hj  the  Chinese  than  by  any  other 
f«>ple.  Ko  European  artist  has  hitherto  suc- 
ceeded in  cutting  concentric  balls  after  the 
Bunerof  the  CSiinese;  and  their  boxes,  chess- 
an,  and  other  ivozy  articles,  are  all  far  supe- 
m  to  any  that  are  to  be  met  with  elsewhere. 

Tbe  w«Bt«m  and  eastern  coasts  of  Africa,  the 
Cape  of  Good  Hope,  Ceylon,  India,  and  the 
coontries  to  the  eastward  of  the  straits  of 
Mikeca,  an  the  great  marts  whence  supplies 
oiiraey  are  derived;  but  the  most  esteemed 
imy  eomea  from.  Africa,  being  of  a  closer  tex- 
tBK  aod  lew  liable  to  turn  yellow  than  that 
vtieh  is  brought  ftom  the  East  Indies.  The 
aediiui  weight  of  a  tusk  is  about  60lb8. ;  and 
tb  aToaga  importation  for  the  three  years 
ending  1850  was  6,000  cwt,  yielding  a  duty  of 
Upcrewt 

IvOTy  WimtUm  The  mixture  of  charcoal 
3pd  phoqphate  of  lime  obtained  by  burning 
Vne  is  sold  under  this  name,  and,  like  other 
feraks  of  animal  ehaiooal,  is  very  effectiye  in 
dfpriring  eertain  aabstances  of  their  colour. 

Ivitjt  VepetiMble.    The  hard  albumen  of 
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the  nuts  of  Phytelephas  maeroearpa,  employed 
in  the  arts,  especially  for  turnery  purposes. 

Ivory's  Tbeorem.  Sy  means  of  this 
theorem,  discovered  in  1809  (Encydopadia 
Britannicct,  art  'Attraction*),  Ivory  reduced 
the  determination  of  the  attraction  of  an  ellip- 
soid upon  an  external  material  point  to  the 
simpler  problem  of  finding  the  attraction  of  a 
confocal  ellipsoid  upon  an  internal  point  To 
facilitate  the  enunciation  of  the  theorem,  it  is 
necessary  to  premise  the  definition  of  corre- 
sponding points.  Two  points,  one  on  each  of 
two  confocal  ellipsoids,  are  said  to  correspond 
when  their  distances  from  any  principal  dia- 
metral plane  are  proportional  to  the  axes  per- 
pendicular to  that  plane.  This  being  under- 
stood. Ivory's  Theorem  may  be  thus  enunciated : 
The  components  of  attraction,  parallel  to  any 
axis,  of  two  confocal  homogeneous  ellipsoids 
upon  equal  particles  situated  at  oorresponditig 
points,  are  proportional  to  the  areas  of  the  prin- 
cipal sections  perpendicular  to  that  axis. 

Xvy  (A.-S«a.  ifig).  The  common  name  of 
the  Hedera  ^r/w,  a  well-known  evergreen  shrub, 
which  climbs  over  building  and  up  the  trunks 
of  trees,  mantling  them  with  its  glossy  foliage. 

Zslon.    [Tantalus,  j 

Xxolyte.  A  fossil  resin,  foimd  in  a  bed  of 
bituminous  ooal  at  Oberhart^  in  Austria. 


!•   As  a  letter,  see  L 

laMra.  The  name  of  a  OralLitorial  or 
vadiDg  bird  belonging  to  the  genus  Myeteria. 

Iwem,  or  7a^->tree«  The  name  of  the 
r«;««  or  jirtoearjna  integrtfolia^  a  species  of 
intA-frmt^  found  in  the  Indian  Archipelago. 
Tat  vood  of  this  tree  is  called  Jack-wood. 

ftcttauur.    A  genud  of  Scansorial  birds. 

[GlLBCLA.] 

YaeMHU  The  wading  buds  of  the  genus 
^srra  are  so  called. 

YsoSliBS  (Gr.  Hx^i  I  ^\  A  genus  of 
Fl^Tnliinfe  Cta^drmnana,  or  Soutii  American 
n^eys,  with  diumbs  on  the  hind  foot  only ; 
t^  ibe  digits  of  the  fore  foot  having  the  same 
<ii7H!tioD,  and  being  armed  with  narrow,  curved, 
eav-like  nails.  The  characters  of  the  genus 
^'.  upper  middle  inciaors  separated  from  and 
•  t:s»r  than  the  lateral  ones;  lower  incisors 
'MQ^ed,  narrow,  and  vertical,  the  lateral 
01^  the  longest;  upper  canine  teeth  conical, 
t:«i  of  modenite  size,  but  more  developed  than 
^v  lower  ones.  The  species  of  Jacckus  are 
f*-*  in  BsmbtT,  and  not  very  clearly  defined ; 
tL«y  are  all  of  small  size.  The  Jacchns  peni- 
'iiUtms,  remarkable  for  the  radiated  tuft  of 
white  hatn  which  projects  in  front  of  each  ear^ 
'■*^  bred  in  captivity  in  this  countiy.  It  is 
'-  T«ry  delicate  little  animal,  provided  with 
ft  loog  and  bosby  tail,  which  it  wraps  round 
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its  head  and  body  when  asleep  or  requiring 
warmth.  Its  food  is  of  a  mixed  nature ;  but 
in  the  wild  state  the  banana  is  said  to  be  its 
principal  and  favourite  nutriment 

YadBtlia  (Fr.^.     [Htacimth.J 

7aok«  Something  shown,  a  signal.  In  this 
sense,  the  word  is  now  limited  in  its  applica- 
tion to  the  Union  Jack,  which  is  the  distinctive 
badge  of  the  United  Kingdom  of  Great  Britain 
and  Ireland.    [Union  Jack.] 

Jack.    A  common  name  for  the  pike. 

Jack.  In  Mechanics,  an  engine  for  raising 
heavy  weights. 

Jack  is  also  the  name  given  to  a  machine 
in  common  use  for  turning  a  spit.  The  com- 
mon roasting  jack,  or  worm  jack,  consists  of  a 
double  set  of  wheels ;  a  barrel,  round  which 
the  chain  attached  to  the  weight  or  moving 
power  is  wound ;  a  perpetual  screw ;  and  a  fiy, 
which  secures  a  steady  uniform  motion.  A 
multiplying  wheel  is  usually  added,  in  order 
that  the  weight  may  be  longer  in  mnning 
down. 

The  smoke  jack  is  used  for  the  same  purpose 
as  the  common  jack,  and  is  so  called  because 
it  appears  to  be  moved  by  the  smoke  of  the 
fire.  It  is  in  fact  moved  by  the  ascending 
current  of  rarefied  air,  which  acts  on  a  fen  pro- 
perly placed  in  the  chimney.  The  motion  may 
be  obtained  by  various  contrivances.  Sometimes 
s  2 
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spiral  ^jen  coiled  about  a  Teatieal  axis  are 
employed,  but  more  frequently  a  vertical 
wheel  with  oblique  leaves  like  the  sails  of 
a  wiudmiU. 

Jack  or  Jaeque  of  Beftonoe.  A  piece 
of  defeusiye  body  armour  worn  in  the  four- 
teenth and  fifteenth  centuries.  It  appears 
to  have  been  of  four  kinds:  a  quilted  coat; 
or  of  leather  and  canvas  in  many  folds;  or 
formed  of  mail;  or  of  small  plates.  It  was 
sometimes  covered  with  velvet  and  lined  with 
silk. 

7aek  Blnkers.    Parts  of  a  stocking  frame. 

JmelL  Ttrnben.  Those  timbers  in  a  bay 
which  are  intercepted  by  some  other  piece,  and 
consequently  are  shorter  than  the  remainder ; 
thus^  in  a  hipped  roo^  the  raflers  that  are 
shorter  than  the  side  ones  are  called  the  Jack 
rafters, 

7aeks«  Wooden  wedges  used  in  coal  mines. 

Jaek-fknit  or  Jaea.    [Abtocaspacks.] 

Jaekal  (Arab,  tschakkal,  Fr.  chacal).  A 
wild  species  of  dog,  the  Canis  aureus  of  Lin- 
naeus, of  gregarious  habits.  They  hunt  in  packs, 
rarely  attacking  the  larger  quadrupeds,  whose 
presence  they  are  said  to  indicate  to  the  lion 
by  the  piercing  cries  which  they  set  up  in 
chorus  while  scenting  their  tracks.  They  feed 
on  the  remnants  of  the  lion's  prey,  on  dead 
carcasses,  and  the  smaller  animals  and  poultry. 
The  jackal  interbreeds  with  the  common  dog ; 
its  period  of  gestation  is  the  same,  and  the 
hybrid  progeny  is  fertile.  The  wild  jackal 
emits  a  highly  offensive  odour,  which  is  scarcely  I 
perceptible  in  the  domesticated  animal.  The  I 
Canis  aureus  is  abandant  in  the  warmer  parts  ^ 
of  India  and  Africa,  but  is  not  found  in  the 
New  World,  where  it  is  represented  by  the 
Aguara  dogs  of  BraziL 

Jackdaw  or  Baw.  Cortms  Monedula 
(Linn.).  A  common  English  bird,  which  fre- 1 
quents  church  steeples,  old  towers,  and  ruins,  I 
in  flecks,  where  it  builds  its  nest  The  female  . 
lays  five  or  six  eggs,  paler  and  smaller  than 
those  of  the  crow.  The  daw  may  be  readily' 
tamed,  and  taught  to  imitate  the  sounds  of 
words.  Lile  other  species  of  the  crow  genus, 
they  have  the  singular  habit  of  stealing  and 
hiding  glittering  and  metaUie  substances. 

Jacob's  ladder.  In  Botany,  the  name  of 
the  Pdfmonium  carvleuijif  a  popular  garden 
fiower. 

Jacob's  Laddbr.  In  Naval  afluirs,  a  rope- 
ladder  with  wooden  steps  or  spokes,  by  which 
the  outside  of  the  shrouds,  and  therefore  the 
means  of  ascending  the  mast,  is  reached  from 
the  deck. 

7aeob*s  Btair.  The  same  as  cross-staff. 
An  instrument  used  by  surveyors  in  measuring 
heights  and  distances  where  expedition  and 
little  accuracy  are  required. 

Jaeobian.  A  functional  determinant  whoso 
line-constituents  are  the  several  first  derived 
functions  of  a  number  of  quantics  in  an  equal 
number  of  variables.  Thus  the  Jacobian  oi 
three  ternary  quantics  «,  t;,  tp,  is  the  functional 
determinant  of  the  third  order : 
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JACOBINS 
j_  du  du  du 
da*  dy*  SF 
dtt  dv  dv 
dx*  dy'  'di 
€no  dw  dw 
1x*  Ty'  a 

The  Jacobian  of  a  mtem  of  quanrics  is  an 
important  function  wnich  occurs  frequently  in 
the  theory  of  elimination,  and  that  chiefly  in 
consequence  of  the  property  which  it  possesses 
of  being  reduced  to  Ecro  bv  any  system  of 
values  of  the  variables  which  simultaneously 
reduces  to  zero  each  of  the  given  quantics. 
This  same  system  of  values,  too,  causes  the 
several  derived  functions  of  the  Jacobian  to 
vanish,  provided  the  given  quantics  are  all  of 
the  same  order.  The  Jacobian,  it  may  be  ol*- 
served,  is  always  a  oovariant  of  the  system  of 
quantics,  since  the  operations 

di'   dy'   5^'®^ 

are  contragredient  to  «,  y,  z^  &c  [Contda- 
OBSDiBiiT ;  CovABiUfT.]  When  the  given 
quantics  are  the  several  first  derived  functions 
of  o'he  and  the  same  quantic,  the  Jacobian  co- 
incideB  with  the  equally  important  function 
known  as  the  Hessian,  which  of  course  is  always 
a  covariant  of  the  quantic,  and,  together  with 
its  first  derived  ftinctions,  vanishes  for  the 
singular  roots  of  the  quantic.  [SraauiAB 
Roots.] 

The  Jacobian,  as  its  name  implies,  was  first 
introduced  by  Jacob!;  his  celebrated  memoir, 
JDe  Determmantihus  Functionalifnts,  will  be 
found  in  Crelle's  Journal^  vol.  xzii 

Jaooblas.  In  Ecclesiastical  History,  the 
religious  of  the  order  of  St.  Dominic  were  so 
called  in  France,  from  the  situation  of  the 
principal  convent  at  Paris,  near  the  Rue  St. 
Jacques ;  also  called  Frhvs  Pricheurs. 

J^ooBiNS.  In  French  History,  a  political 
dub,  which  boro  a  well-known  part  in  the  first 
rovoiution.  It  was  formed  by  some  distin- 
guished members  of  the  First  Assembly,  par- 
ticulariy  from  Brittany,  whero  revolutionary 
sentiments  ran  high.  They  took  at  first  the 
name  of  Friends  of  the  Revolution ;  but  as  at 
the  end  of  1789  they  held  their  meetings  in 
the  hall  of  a  suppressed  Jacobin  monastery  in 
the  Rue  Saint  Honor^  the  name  of  Jacobins, 
at  first  familiarly  given  to  them,  was  finally 
assumed  by  themselves.  The  history  of  the 
Jacobin  club  is,  in  efifect,  the  history  of  the 
Revolution.  It  contained  at  one  time  more 
than  2,600  members,  and  corresponded  with 
more  than  400  affiliated  societies  in  France. 
The  dub  of  the  Cordeliers,  formed  by  a  small 
and  more  violent  party  out  of  the  general  body 
of  Jacobins,  was  reunited  with  the  parent 
sodety  in  June  1791,  but  continued  to  form 
a  separate  section  within  its  limits.  The 
Jioobin  dub,  which  had  almost  controlled  the 
first  assembly,  was  thus,  during  the  conUuu- 
ance  of  the  second,  itself  divid^  between  two 
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raBtendbig  parties ;  although  the  name  of  Ja- 
eobina,  at  a  politi<»l  party,  is  commonly  given 
to  tlut  section  which  opposed  the  Girondiefta 
or  man  moderate  in  the  dub  no  less  than  in 
the  sssembly.  After  the  destruction  of  the 
kttcr  onder  the  Convention,  the  dub  was 
agiin  exdiiaively  governed  by  the  more  violent 
among  iti  own  members,  nntil  the  downfall  of 
fiobe^sicRe.  After  that  period  it  became  nn- 
pofmlsr;  and  its  memben  having  attempt-ed 
an  inmneetion  on  behalf  of  the  snbdned  Ter- 
RBiits,  Kov.  11,  1794,  the  meeting  was  dis- 
pnwd  bj  force,  and  the  dub  finally  suppressed. 
Some  vriters,  such  as  Barruel  {Hist,  du  Jaco- 
hmme\  have  seen  in  the  first  formation  of 
this  and  similar  sodeties  tlie  long-concocted 
opentkms  of  a  conspiracy  against  legitimate 
pnTcrameDt  and  religion  throughout  Europe. 
Tltt  Jtoobins,  and  the  other  principal  dubs  of 
tike  Berdution,  adopted  all  the  forms  of  a 
k«islatiTe  aasembly.  In  the  constitution  of 
1792.  their  l^gal  ciadstence  was  recognised.  See 
\h*  historians  of  the  French  Revolution,  espe- 
eully  Cailyle,  Mignet,  Thiers,  Michdet,  Louis 
Blanc,  for  general  views;  also  Buchez  and 
Ron,  Butoire  Parlementaire  de  la  Biv,  Fran- 
fttff,  for  the  most  complete  series  of  details 
i^-'pecting  the  Jacobins  and  their  meetings 
vhkh  has  yet  been  made  public. 

VaeoMtcs.  In  English  Histoxy,  that  party 
vhiefa,  after  the  Revolution  of  1688,  adhered 
to  the  dethroned  monarch  James  I.,  and  aft^r- 
vaids  to  his  descendants.  In  Scotland  and 
IiviaDd,  where  the  revolution  was  not  effected 
except  with  the  assistance  of  arms,  the  Jacobite 
party  Canned  one  of  the  two  great  divisions  of 
**A  nation ;  and  idthoueh  crushed  in  the  latter 
oontiy  by  conquest^  diej  continued  in  the 
iarmn  to  comprise  a  large  proportion  of  the 
popolatian  untd  long  after  tne  last  rebellion 
m  174&.  But  in  England  the  revolution  was 
e^fMied  at  first  with  &e  consent  of  all  parties ; 
the  adherents  of  the  exiled  monarch  were  si- 
I^end;  yet,  in  a  year  or  two,  the  Jacobite 
facdoB  rose  into  strength,  and  continued  to 
hnm  the  government  ol  William  throughout 
hii  R-ign.  *  It  seems  undeniable/  says  Hallam 
{dnutitMiional  History  of  England,  voL  iiL 
p  149).  •  that  the  strength  of  the  Jacobite  fac- 
tioQ  cpnng  from  the  want  of  apparent  necessity 
for  the  chuge  of  government.'  Its  immediate 
cive,  however,  was  to  be  found  in  the  refusal 
<f  a  portbn  of  the  bishops  and  dergy  to  take 
th«  oaths  to  the  new  government  [Nonjurohs], 
vtich  gave,  as  it  were,  a  certain  consistency 
1^  taiif^ble  ground  of  opposition  to  the  fiiends 
if  the  dethroned  monarch  in  generaL  At  the 
■Be  time  many  of  William's  chief  advisers 
ud  offleers  maintained  a  secret  correspondence 
Vith  James  IL  at  the  French  court,  less  from 
lOT  attachment  to  his  cause  than  with  a  view 
t«  ncmre  their  own  interest  in  case  of  his  re- 
tan.  After  the  death  of  James  II.  in  France, 
■ad  theaeeession  of  Anne  in  England,  the  efforts 
^  the  party  languished  for  a  time ;  but  towards 
the  doM  of  h^  reign  they  revived,  on  the 
(««peet  of  a  dbange  in  the  succession.  We 
261 


JAOQUERIE 

have  now  undeniable  proofs,  from  the  French 
archives,  of  a  fact  which  had  been  long  sus- 
pected, that  Bolingbroke  and  Oxford,  with 
others  of  Anne's  Tory  ministers,  were  in  treaty 
with  the  son  of  James  II.,  and  either  really  or 
in  pretence  negotiating  for  his  return.  In 
1715,  on  the  arrival  of  George  I.,  broke  out 
the  imsuccessftil  first  rebellion  in  Scotland ;  its 
ill  conduct  and  foilure  proved  a  considerable 
check  to  the  hopes  of  the  English  Jacobites. 
Bishop  Atterbury,  the  last  of  their  bolder  in- 
triguers and  adherents,  was  banished  in  1722, 
after  which  time  it  is  probable  that  no  exten- 
sive conspiracy  took  place  on  their  part  In 
Scotland,  however,  the  party  maintained  its 
strength,  until  the  foilure  of  the  rebellion  of 
1745  put  an  end  to  its  political  existence.  It 
is  said  that  some  of  the  party  maintained  a 
correspondence  with  Charles  Edward,  until  his 
decease  in  1787.  The  cardinal  of  York,  his 
brother,  died  in  1807;  and  it  has  been  said, 
that  b^  his  death  the  adhesion  of  the  Jaco- 
bites, if  any  existed,  was  transferred  to  the 
reigning  famUy  as  his  next  heirs.  This,  how- 
ever, is  an  error ;  the  royal  house  of  Sardinia 
and  other  families  intervening  between  the 
house  of  Brunswick  and  the  crown  of  Eng- 
land, according  to  the  strict  rules  of  heredita^ 
descent 

Jacobitbs.  In  Ecdesiastical  History,  the 
Monophysite  Christians  of  Syria  are  so  called, 
from  Jacob  Baradzi,  who  revived  their  belief 
and  form  of  worship  in  that  country  and  Meso- 
potamia^  in  the  middle  of  the  sixth  centurv. 
Many  unsuccessful  attempts  have  been  made 
at  various  times  to  unite  them  with  the  church 
of  Rome.  (Gieseler's  Text-hook,  transL  ii.  419, 
iii.  414  &C.)  [MoNOPHTsrrBS ;  EimrcHiANS.] 

7aoobiis«  A  ffold  coin,  so  called  from 
having  been  struck  during  the  reign  of  James  I. 
of  Ei^land.  It  was  worth  twenty-five  shil- 
lings, and  weighed  six  pennyweights  ten  grains. 
The  Carolus,  valued  at  twenty-three  shUlings, 
weighed  five  pennyweights  twenty  grains. 

Yaoquard.  A  piece  of  mechanism  appli- 
cable to  silk  and  muslin  looms  for  the  pur- 
pose of  weaving  figured  goods.  The  name  is 
that  of  its  inventor.  (For  a  description  of 
the  loom,  see  Ure's  Dietionaiy  of  Arts  and 
Manufactures.) 

Jaoqnarie.  In  History,  the  name  popularly 
given  to  a  revolt  of  the  French  peasantry  against 
the  nobility,  which  took  place  while  Eling  John 
was  a  prisoner  in  England  in  1356.  Jacques 
Bonhomme  was  a  term  of  derision  applied  by 
the  nobles  to  the  peasants,  from  which  the  in- 
surrection took  Its  name.  It  began  in  the 
Beauvoisie,  under  a  chief  of  the  name  of  Caillet, 
and  desolated  Picardy,  Artois,  and  Brie,  where 
savage  reprisals  were  executed  against  the 
jiobility  for  their  oppressions.  It  was  sup- 
pressed after  some  weeks  by  the  dauphin  and 
Charles  the  Bad,  king  of  Navarre.  A  similar 
spirit  in  England  produced  not  many  years  after- 
wards the  rebellion  of  Wat  Tyler.  (M^zeray  i. 
838 ;  F^issart ;  Sismondi,  Hist  des  Francois, 
voL  z. ;  HaUam's  Middle  Ages,  eh,  L  part  ii.) 
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JACTITATION  OF  MARRIAGE 

Jactitation  of  Maniaro*  In  Ecclesias- 
tical Law,  a  suit  brought  against  a  party  who 
declares  that  he  or  she  is  married.  If  the 
other  party  denies  the  fact,  then,  in  absence  of 
adequate  proof,  the  person  asserting  the  fact  is 
enjoined  io  keep  silence  on  that  head. 

Jaae.    In  Mineralogy.     [Nefhbitb.] 

Ja^ffaiT.  A  kind  of  coarse  sugar,  made 
from  the  juice  of  the  cocoa-nut  and  other  Palms. 

J'affnar.  Felts  Onca  (Linn.).  The  largest 
And  most  formidable  feline  quadruped  of  the 
New  World.  It  is  marked  with  laree  dark  spots 
in  the  form  of  circles,  with  a  dark  spot  or 
pupil  in  the  centre  of  each;  it  is  generally 
pretty  numerous  in  the  neighbourho(xl  of  the 
large  rivers  where  the  capibara  abounds,  and 
preys  chiefly  on  those  laige  Bodcnts. 

Jalalean  Sra.    [Gblaubak  Esa.] 

7alap  (so  called  horn  Xalapa  in  Mexico, 
whence  it  originally  came).  The  dried  root  of 
the  Exogonium  Purga^  and  perhaps  of  some 
other  species  of  VonvolmUicem.  This  root 
occurs  in  irregular  globular  pieces  of  a  dense 
and  resinous  texture :  when  reduced  to  powder 
it  has  a  very  peculiar  and  nauseous  odour 
and  taste.  In  doses  of  from  fire  to  twenty 
grains,  jalap  is  a  drastic  purge :  it  is  apt  to 
gripe  and  nauseate. 

Jalaplne.  The  puigative  principle  of  jalap 
root :  it  is  a  basic  resin. 

Jamaica  Pepper.    [Ajxspicb.] 

Jambosa  (from  the  native  word  Jambos). 
A  Myrtaceous  genus  of  Indian  trees,  many  of 
which  produce  edible  finit,  the  most  esteemed 
being  the  Malay  Apple,  J,  malaccensis^  and  the 
Hose  Ap^le,  J.  vulgaris.  They  are  sometimes 
included  in  Eugenia, 

Jambs  (Fr.  jambe).  In  Architecture,  the 
side  or  vertical  pieces  of  any  opening  in  a  wall, 
which  boar  the  piece  that  discharges  the  super- 
incumbent weight  of  the  building  or  parts  of 
the  wall  above  them. 

James,  Saint,  of  the  Bword.  A  voir 
ancient  military  order  in  Spain  and  Portugal. 
The  reigning  kings  are  grand-masters  in  those 
countries  respectively.  The  orders  in  the  two 
countries  wero  disunited  in  1288. 

James's  Powder.    Pulvis  Jacohi,    A  mix- 
ture of  bone-earth,  or  phosphate  of  lime,  and .' 
oxide  of  antimony:   it  is  often  called  fever 
powder^  and  acts  as  a  diaphoretic,  and  also  on 
the  bowels,  and  sometimes  causes  nausea  or 
vomiting,  according  to  the  dose  in  which  it  is 
exhibited.     It  is  (in  uncertain  remedy.     The 
pulvis  antimonialis,  or  antimonial  powder  of 
the  London  PkarmacoptBia,  intended  as  a  sub-  I 
stitute  for  James's  preparation,  is  also  open  to  i 
the  objection  of  uncertain  activity,  dependent ' 
upon  the  state  of  oxidisement  of  the  antimony,  j 
the  protoxide  of  that  metal  being  virulently 
active,  while  the    peroxide  is  comparatively , 
inert.    The  usual  dose  of  James's  powder  is 
from  one  to  five  grains.     [ANTmoirr.  j 

Jamesonlte.    A  sulphantimonite  of  lead. 
It  occurs  in  acicular  crystals  in  Cornwall,  and  is 
also  found  in  Siberia,  Spain,  Brazil,  &c  Named 
after  Professor  Jameson  of  Edinbui^h. 
262 


JANSENIST8 

Janissaries  or  Janlxaries  (a  oormption 
of  the  Turkish  words  yeni  tscheii,  new  troops). 
A  celebrated  militia  of  the  Ottoman  empire. 
The  establishment  of  this  corps  has  been  usu- 
ally attributed  to  Sultan  Amurath  I.  in  1368; 
but  the  researches  of  Hammer  (History  of  the 
Ottoman  Empire^  voL  i.  p.  92)  carry  it  back 
to  Orchan,  the  conqueror  of  Nicsea  (1326).  This 
new  corps  was  blessed  by  a  saint  of  that  time, 
Hac^i  Bektash  by  name,  who  cut  off  a  sleeve  of 
his  fur  mantle  and  gave  it  them  as  a  token : 
whence  was  derived  tiie  fur  cap  that  remained 
their  distinguishing  characteristic  This  ir- 
regular infantiy  long  remained  the  chief  mili- 
tary strength  of  the  em|)ire,  and  formed  a 
kind  of  warlike  republic  within  its  limits.  It 
was  supplied  chiefly  by  the  capture  of  young 
Christian  slaves;  and  when  under  Moham- 
med IV.  it  began  to  be  recruited  principaUy 
from  the  children  of  the  soldiers  tnemselves, 
its  power  and  importance  gave  signs  of  decay. 
Eadi  regiment  or  oda  of  the  Janizaries  had  its 
own  soup  kettle,  which,  in  process  of  tine, 
acquired  a  sort  of  prescriptive  sanctity,  and 
formed,  as  it  were,  the  chief  standard  of  the 
regiment;  the  officers  and  other  military  func- 
tionaries drawing  their  titles  from  their  vari- 
ous supposed  employments  as  cooks  or  kitchen 
servants.  The  militia  of  the  Janizaries  con- 
tinued to  retain  a  great  influence  in  the  empire 
itself  long  after  it  had  ceased  to  be  serviceable 
in  the  field  against  the  armies  of  modem 
Europe.  They  controlled  the  sultans  them- 
selves, and,  as  it  is  alleged,  presented  a  serious 
obstacle  to  all  improvement,  until  in  the  year 
1826  the  sultan  Mahmoud,  on  the  oocasion  of 
a  mutiny,  dissolved  tlie  whole  corps,  after  a 
bloody  struggle  in  his  capital  in  which  20,000 
of  them  were  said  to  have  perished ;  but  the 
number  is  now  thought  to  have  been  exag- 
gerated. An  official  publication  relating  to  the 
destruction  of  the  Janizaries  was  translated 
into  French  (Paris  1833).  See  also  Walshs 
Residence  at  CoTistanttnople ;  Duval,  Petts  An- 
nifs  a  Const.  (1828);  Quarterly  Review,  vol. 
xli. ;  Edinburgh  Review^  vol.  1. ;  blade's  I^aveU 
in  Germany f  Turkey,  ^'C-  (1840). 

Jansenlsts.  A  denomination  of  Roman  Ca- 
tholics in  France,  who  followed  the  opinions  of 
Jansen,  bishop  of  Ypres,  and  formed  a  consider- 
able party  in  the  latter  half  of  the  seventeenth 
century.  The  Jansenists  were  Calvimstic  in 
many  of  their  sentiments,  and  in  several  respects 
approximated  to  the  reformed  opinions.  They 
did  not,  however,  separate  themselves  from  the 
Catholic  church ;  nor  did  they  long  survive  th»? 
decree  of  Alexander  VII.,  by  which  ceitdin 
propositions  extracted  from  their  writings  are 
condemned  as  heretical.  The  Jansenists  are 
chiefly  celebrated  for  their  contest  with  the 
Jesuits,  by  whom  they  were  at  last  overcome, 
and  subjected  to  the  enmity  both  of  Lotus  XIV. 
and  the  Pope.  (Leclerc,  RiU.  Univ.  voLxiv.; 
Racine,  hist,  du  Port  Royal ;  Fontaine,  Mem. 
pour  servir  a  mist,  du  P.  R. ;  Saint  Simon, 
Memoires ;  Palmer,  Essays  on  the  Church  I  320 
&c. ;  Uallam,  Lit.  of  Europe,  vol  iii. ;  &c.) 
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more  properly  fanthhtft  (€hr. 
Uofevos^  violet-coloured).  A  geniu  of  Gaatro- 
podou  Testaceous  Molluscs,  so  denominated 
00  aoeoiuit  of  the  beautiful  violet  colour  of  the 
shell  There  are  but  a  few  species  of  this  genus 
kouvn,  all  of  which  are  marine,  and  are  gene- 
rally met  with  floating  on  the  surfiice  of  the 
ocean  in  warm  and  tropical  latitudes.  The 
ehell,  as  in  all  floating  pelagic  Testacea,  is 
light  and  fragile,  whence  the  specific  name  of 
the  most  common  species  {Janthina  froffilts) ; 
hot  besides  this  relation  of  the  shell  to  the 
habits  and  sphere  of  existence  of  the  animal, 
eadi  species  also  possesses  a  peculiar  organ,  by 
which  it  can,  as  it  were,  suspend  itself  to  the 
sorface  of  the  water,  and  which  has  not  hitherto 
been  obaerred  in  any  other  molluscous  species : 
this  organ  consists  of  a  congeries  of  transparent 
Tescles  filled  with  air,  the  parietes  of  the  bubble- 
like cells  being  composed  of  a  thin  colourless 
condeDsed  mucus,  and  the  whole  being  at- 
tached to  the  posterior  part  of  the  foot.  On 
nceoont  of  this  place  of  attachment,  the  vesi- 
eukr  float  has  bieen  regarded  as  the  analogue 
of  the  opejcnlum,  which  otherwise  is  wanting ; 
bat  there  is  an  important  difference  connecteid 
vith  the  float,  -viz.  the  power  which  the  animal 
ha^  and  frequently  exercises,  of  detaching  and 
^>p^odncing  it  at  wiU.  Thus  the  mucous  air- 
vesieles  are  cast  off  when  the  animal  desires  to 
sink:  they  are  also  made  subserrient  to  the 
ri-prodnctire  economy  of  the  janthina,  which 
atticfaesits  egg-cells  to  the  under  surface  of 
the  float,  and  when  it  is  thus  laden  casts  it  off. 
Bj  this  means  the  ova  are  preserved  in  a  situa- 
lion  where  they  may  best  receive  the  full  in- 
dueoce  of  heat  and  light ;  and  the  power  which 
th^  parent  possesses  of  reproducmg  its  float 
obriates  the  inconvenience  which  would  other- 
«l»e  result  from  this  contribution  to  the  well- 
Wilier  of  its  oflbpring.  The  following  is  the 
I-ru!(«s  by  which  the  janthina  has  been  ob- 
f'"rTtd  to  repair  a  mutilation  purposely  made 
:o  it.s  float :  The  foot  was  advanced  upon  the 
r.>3uiDing  vesicles  until  about  two-thirds  of 
lliat  part  rose  above  the  surface  of  the  water ; 
it  vus  then  expanded  to  the  uttermost,  and 
timjwn  bock  upon  the  water,  like  the  foot  of  a 
Lym  jea  when  it  begins  to  swim  ;  it  next  became 
contracted  at  the  edges,  and  was  formed  into 
tiio  {.liape  of  a  hood,  enclosing  a  globule  of  air 
vjich  was  slowly  applied  to  the  extremity  of 
tKr  11<jat;  there  was  now  a  vibratory  movement 
tlirt>ij^tiout  the  foot,  and  when  it  was  again 
t'.r^.wn  back  to  renew  the  process  the  globule 
vuH  fuund  endowed  in  its  newly  made  envelope. 
i'-iiTi  this  it  results  that  the  membrane  en- 
el-  *ui^  the  cells  is  secreted  by  the  foot,  and 
I  bat  there  is  no  attachment  between  the  float 
^>1  the  animal  other  than  that  arising  from  the 
<  ic':  a^Liptation  and  adjustment  of  the  adjoiu- 
iiiir  ^urfates. 

The  i^enus  Janthina  belongs  to  the  Fectiui- 
Ir^nchiate  order  of  Gastropods;  the  bran- 
flihl  cavity  is  capacious,   and  contains   two 


JASMINAGEiE 

aiders  it  to  be  intermediate  to  JmjtuUaria  and 
Liiiopa. 

Jamuarj  (Lat  Januarins).  The  first  month 
of  the  year.  By  some  the  name  is  derived  from 
Janus,  a  Roman  diWnity ;  by  others  from  janua, 
a  gate.  It  is  said  that  the  months  of  January 
and  February  were  inserted  in  the  Boman  year 
by  Numa  Fompilius.  (Sir  G.  C.  Lewis,  ABtro- 
nomy  of  the  Ancknts^  p.  38.) 

Jaiiiis  (Lat).  In  Mythology,  a  Latin  deity, 
represented  generally  with  two  faces  looking 
opposite  ways.  But  the  name  is  only  another 
form  of  Dianus,  as  Xana  is  for  Diana.  [Diax^] 
The  gate  of  Janus  at  Bome  was  kept  open  in 
time  of  war  and  shut  in  time  of  peace.  It  is 
said  that  this  gate  was  closed  only  six  times 
during  800  years,  vis.  once  in  the  time  of  Numa, 
at  the  end  of  the  first  Funic  War,  thrice  under 
Augustus,  and  once  under  Nero. 

Japanning.  The  art  of  covering  paper, 
wood,  or  metal  with  a  thick  coat  of  a  hara  bril- 
liant varnish:  it  originated  in  Japan,  whence 
articles  so  prepared  were  first  brought  to 
Europe.  The  material,  if  of  wood  or  papier 
mAch^  is  first  sized,  polished,  and  varnished ; 
it  is  then  coloured,  or  painted  in  various  de- 
vices, and  afterwards  covered  with  a  highly 
transparent  varnish  or  lacquer,  which  is  idti- 
mately  dried  at  a  high  temperature  and  care- 
fully polished.  The  basis  of  this  lacquer,  as 
used  by  the  Japanese,  is  said  to  be  a  diying  oil 
derived  from  a  species  of  Stagmaria ;  but  the 
Japan  varnish  or  lacquer  in  oonunon  use  is  a 
solution  of  asphalt  in  oil  varnish. 

Jarffoon.  In  Mineralogy,  one  of  the  varie- 
ties of  Zircon,  found  in  Ceylon. 

Jarl.  A  word  of  Scandinavian  extraction, 
signifying  noUe\  applied  in  the  early  history 
of  the  northern  European  kingdoms  to  the 
lieutenants  or  governors  appointed  over  each 
province.     [Easl.] 

Jarrali.  A  timber-tree  of  West  Australia, 
the  Eucalyptus  rostrata  of  botanists.  The  wood 
is  very  durable,  and  resembles  mahogany. 

7aslier«  or  7asliar»  Book  o£  A  book  to 
which  reference  is  made  in  the  Books  of  Joshua 
and  SamueL  Lowth  supposed  that  it  was  a  col- 
lection of  national  songs,  so  calledfrY)m  the  word 
with  which  it  opened,  Jasher,  he  sang.  More 
generally  the  name  has  been  taken  to  mean  the 
just,  the  book  being  regarded  as  a  record  of 
the  lives  of  righteous  men.  An  account  of  the 
many  opinions  entertained  of  this  book  may  be 
found  in  Home's  Introduction  to  the  Study  of 
the  Bible.  The  most  recent  writer  on  the  sub- 
ject, Dr.  Donaldson,  in  his  work  entitled  JashoTf 
regards  it  as  the  nucleus  round  which  the 
earlier  Hebrew  books  have  grown  up,  and  as 
containing  a  pure  and  simple  religion,  which 
was  afterwai^ls  designedly  overlaid  by  the 
interpolations  of  a  priestly  caste,  who  had 
introduced  the  doctrine  of  the  Fall,  and  an 
elaborate  sacrificial  system  based  upon  that 
doctrine. 

j-aamlnaoese  (Jasminnm,  one  of  the  ge- 


\>  i'tinated  gills.     Cuvier  places  tlie  genus  be-   nora).     A  small  natural  order  of  Exogenous 
'At en  Pyramidella  and  Merita;  M.  Iloux  con-   plants  of  the  Echial  alliance,  with  monopetal- 
9«a  1 
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0118  diandrons  flowers  of  a  regolar  Ague.  It 
contains  few  species^  chiefly  inhabitiog  the 
warmer  parts  of  the  world 

XauBlne  (Arab.  jAsamihi).  The  common 
Jasmine,  J.  offcinaU^  is  a  hardy  wall  plants 
with  white  flowers,  beautifiil  as  well  as  fra- 
grant, and  together  with  J,  grandifiorvm  is 
principally  coltivated  in  the  south  of  Eorope 
for  purposes  of  perfhmery. 

Jason.    In  Mythology.     [MbdeaJ 

Jasper.  A  silidons  mineral  of  Tarioos 
colours ;  sometimes  spotted,  banded,  or  yarie- 
gated.  It  takes  a  flne  polish,  and  the  variety 
and  richness  of  its  colonn  render  it  useful  in 
the  ornamental  arts. 

Jateorblaa  (a  word  coined  from  Gr.  lor^fi, 
a  phi/sician,  and  fiCa,  a  root).  A  Menisper- 
maceous  genus  closely  allied  to  Coccidus,  one 
species  of  which,  J,  ptUmata,  formerly  oiUed 
CdccuIus  palm€UuSf  frirniBhes  the  valuable  me- 
dicinal root  known  as  Calnmba  root  The 
plant  is  indigenous  in  the  forests  of  Mozam- 
bique, whence  the  roots  are  imported. 

7atroplia  (a  word  coined  from  Gr.  {or^r,  a 
physician,  and  rpo^,  food).  A  Enphorbiaoeous 
genus,  to  which  the  Mandioc  plant,  from  which 
Tapioca  is  procured,  now  called  Manihot  uti- 
lissimOf  was  once  referred  under  the  name  of 
Jatropha  Manihot  It  has  also  been  called 
Janipha  Manihot.  Some  of  the  Indian  species 
yiela  oil  by  crushing  the  seeds.  The  Physic  Nut, 
Curcas  purgans,  was  also  once  referred  to  this 
genus.     [CuBCAs;  Makihot.] 

Jamidiee.  A  disease  characterised  by  a 
yellow  colour  of  the  eyes  and  skin,  deep- 
coloured  urine,  and  pale  evacuations  from  the 
bowels;  it  comes  on  with  languor,  great  de- 
pression of  spirits,  loss  of  appetite,  dyspeptic 
symptoms,  vomiting,  bitter  taste  in  the  mouth, 
and  generally  pain  in  the  region  of  the  liver. 
It  is  apparently  caused  either  by  obstruction 
of  the  duct  that  conveys  the  bile  into  the  in- 
testine by  a  gall-stone;  or  bv  a  morbid  and 
viscid  state  of  the  bile,  which  prevents  its 
flowing  freely ;  or  by  spasm  of  the  gall-ducts, 
or  bv  some  accidental  pressure  npon  them,  such 
as  that  exercised  by  masses  of  cancerous  or 
other  mab'^ant  disease:  the  consequence  is, 
that  the  bile,  instead  of  passing  off  by  the 
bowels,  is  absorbed  into  the  blood,  and  becomes 
visible  upon  the  skin,  especially  in  the  more 
delicate  vessels.  It  is  an  occasional  consequence 
of  pregnancy.  It  has  been  supposed  to  affect 
infants  soon  after  birth ;  but  the  colouration  is  in 
such  instances  not  produced  by  bile.  The  most 
common  cases  of  j  aundice  are  probably  occasioned 
by  viscidity  of  bile.  Pathologists  in  the  present 
day  recognise  a  form  of  jaundice  caused  by  the 
retention  in  the  blood  of  certain  of  the  elements 
of  bile,  a  form  produced  quite  independently  of 
any  pressure  on  the  ducts.  Aperients  and 
small  doses  of  blue  pill,  with  tonics,  are  the 
most  essential  remedies;  and  where  it  occurs  in 
persons  of  sedentaiy  habits,  moderate  walking 
and  horse  exercise  are  requisite.  It  is  often  a 
protracted  and  troublesome  complaint^  and  then 
indicative  of  structural  derangement  Jaundice 
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from  gallHrfones  is  often  attended  by  eioa- 
ciating  pain  and  vomiting,  owing  to  the  psssage 
of  the  stone.  Opiates  and  such  remedies  as  alky 
the  irritability  of  the  stomach  are  to  be  had  re- 
course to,  and  tbe  warm  bath  is  useful  Th« 
beneficial  influence  of  saline  aperients  and 
diluents  in  this  disorder,  has  given  celebrity  to 
the  waters  of  Cheltenham  and  similar  maeaX 
springs. 

JftTaltii  (Fr.  javeline).  A  shoit  spear 
thrown  from  the  hand,  anciently  used  both  by 
horse  and  foot  soldiers.  The  pilum  of  the 
Bomans  was  of  this  description. 

Yaws.  In  Sea  language,  the  two  sides 
forming  the  semicircular  opening|  at  the  thid 
end  of  a  gaff  or  boom.  The  obieet  is  to  half 
encircle  the  mast,  so  that>  the  other  half  drde 
being  completed  with  rope,  the  spar  may  at 
once  be  prevented  from  leaving  the  mast, 
and  permitted  to  run  up  and  down  it  when 
necessary. 

7ay.  The  native  bird  so  called  is  a  spedes 
of  the  genus  Garrtdus,  separated  by  Cutier 
from  the  genus  Oormu  of  Linnaeus  on  aoocnmt 
of  the  weaker  mandibles  terminating  in  a  sod- 
den  and  nearly  equal  cure.  The  tail  is  cunei- 
form, not  long ;  and  the  slender  feathers  of  the 
forehead  can  be  erected  like  a  crest  The 
common  jay  (Corvtu  alandariut,  linn.)  ni- 
dificates in  woods,  ana  builds  a  simple  nest 
of  sticks  and  slender  twigs ;  the  female  lays 
five  or  six  Qggs,  of  a  greyi^  ash  colour,  mixed 
with  green,  and  faintly  spotted  with  brown. 
The  yoimg  associate  with  the  parents  till  the 
following  spring,  when  they  sepaiaie  to  fom 
new  pairs. 

Years.  Strong  tackle  of  blocks  and  stout 
ropes,  for  raising  or  lowering  the  lower  yards 
in  square-rigged  ships. 

YefliBrsoiilta.  in  Mineralogy,  a  species  of 
Pyroxene.    It  is  found  in  New  Jersey. 

Yaliowali.  A  name  for  the  Deity  in  the  He- 
brew Scriptures  The  word  itself,  which  appears 
to  be  of  Phoanician  origin,  was  held  in  pecniiar 
veneration  by  the  Jews,  who  never  allowed 
themselves  to  pronounce  it  in  the  reading  of 
their  sacred  books,  but  substituted  for  it 
wherever  it  occurred,  the  term  Adonai,  or  I/frd. 
This  pactice  is  maintained  even  to  this  day : 
nor  will  they  write  the  word  in  perfect  Hebrew 
letters.  Hence  they  have  left  the  word  Jeho- 
vah imperfectly  written  over  the  altar-piece  in 
the  synagogue  in  St  Helen's  Place ;  making 
it  to  resemble  that  word,  but  in  reality  to  signify 
theBdoved. 

JaJiuMim  (Lat  jejunus,  ernpty).  The 
second  division  of  the  small  intestines;  so 
termed  because  when  examined  after  death  it 
is  generally  found  empty  or  nearly  so. 

7ally«      [GSLATTMB.] 

Jerboa.    [Dipu&l 

JarfklooB.  Tht  Falco  Gyrfalco cilAiaaxoB. 

7erwlB  (from  Jerva,  the  Spanish  name  of 
a  poison  obtained  from  white  hellebore).  A 
dystaUisable  alkaloid,  existing  along  with 
veratria  in  the  root  of  verairum  o^ten,  or 
white  hellebore. 
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9tm»  In  Faleoniy,  the  Btmp  hy  'wliich  the 
kuh  if  fiutened  to  the  leg  of  the  fiJoon. 

Older,  Ibimdpd  in  1863  by  GioTanni  C<3iim- 
hiiio,  of  SeniUL  It  waa  sappressed  by  Clement 
IX.  in  16<8. 
JeraMli  Bark.     [CnfCHoxA;  Phbutuit 

BlEK.] 

7enit%  Biupa^  The  compound  tincHtre 
cfhfiuom  of  the  Pkarmaeopcnai  called  alao 

UntttB  B«wd0r«     Powdered   Cinchona 

Urk. 

JendtM  da  Bob«.  A  name  applied  to 
Mcoltf  peraons  of  high  rank  bound  to  the 
order  of  Jeaoita  by  towb  of  obedience,  without^ 
iHvrrer,  having  taken  the  apiritoal  tow. 

lentts  or  TIM  Soetoty  of  Jemu.  The 
iin<  ttlebrated  of  all  the  Bomiah  reli^ons 
orders ;  foonded  by  Ignatina  Loyola,  a  Spaniard, 
io  the  year  1534,  when  he,  with  Franda  Xavier, 
and  four  or  fire  other  atndents  at  the  nniyersity 
of  Puis,  boand  themaelTea  to  undertake  the 
(oonenion  of  nnbelieTera.  The  first  principle 
of  the  aodety  thaa  formed  waa  imphcit  sub- 
miiKioD  to  the  oommanda  of  the  Holy  See:  in 
ooDskkration  of  -which  their  order  waa  con- 
finned  in  1540  by  Piua  III.;  and  from  that 
time  to  the  present^  though  with  many  alter- 
udoos  of  saccesa  and  reverse,  the  Jesoits 
hare  been  one  of  the  main  bulwarks  of  the 
lothority  of  the  Roman  See.  The  zeal  which 
thf7  manifested  at  the  period  immediately 
RVTeeding  the  Reformation,  when  the  Do- 
iriaieaoB  and  other  orders  which  had  been 
i  nnded  on  similar  principles,  and  had  faith- 
feiiy  executed  their  mission  for  many  ages, 
ktd  dt'generated  into  luxury  and  indifference, 
ar«Qnd  for  them  the  favour  of  the  sovereigns 
tad  other  political  partisans  of  Borne.  They 
•oon  became  instal&d  in  the  confessionals  of 
all  the  Catholic  kings  of  Europe,  and  through- 
mt  the  sixteenth  and  following  century  were 
is  Cut  the  directors  of  their  counsels  and  the 
nl«rB  of  their  subjects. 

In  I^eatant  ootm  tries  they  acted  as  the 
flBiaairics  and  spies  of  the  Pope;  and  in  En^- 
liod,  where  early  in  Elizabeth's  reign  their 
ludiognpoo  our  shores  was  made  a  capital 
crime,  they  pcrserered  nevertheless  in  keeping 
alire  the  spirit  of  Roman  Catholicism  among 
the  harassed  remnant  of  the  old  faith.  They 
pa»ed  and  repassed  the  channel  year  after 
jfar,  devoting  their  lives,  with  almost  a  cer- 
tain^ of  eventually  suffering,  to  the  maintenance 
(fan illegal,  and  often  a  treasonable,  corres- 
pGwlence  with  the  court  of  Rome  and  the  ene- 
Biffl  of  the  queen's  government  At  the  same 
tioe  another  division  of  their  numerous  body 
^ployed  themselves  with  the  most  undaunted 
^MfKy,  and  with  an  apparent  success  such  as 
lus  never  crowned  the  efforts  of  anv  other  mis- 
^vvaries,  in  converting  the  heathen  of  Asia 
and  Amoiea.  St.  Francis  Xavier,  the  Apostle, 
u  he  is  called,  of  the  Indies,  planted  Chris- 
Haaitv  in  Hindustan  and  Japan ;  Ricci  intro- 
dnced  it  into  China.  In  the  course  of  a  few 
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yean  the  number  of  professing  Christians  in 
these  countries  became  very  la%e.  It  should 
be  remarked,  however,  that  the  great  secret  of 
their  success  seems  to  have  been  the  address 
with  which  they  obtained  the  confidence  of 
the  ruline  powers.  In  Japan  and  China  they 
became  the  intimate  advisers  of  the  sovereign, 
and  frequently  obtained  the  assistance  of  the 
civil  power  in  the  furtherance  of  their  mis- 
sionary system. 

The  Jesuits  obtained  also,  throughout  Roman 
Catholic  Europe,  the  direction  of  Uie  education 
of  youth:  they  founded  many  schools  and 
colleges,  not  only  for  the  instruction  of  those 
who  were  designed  for  members  of  their  own 
order,  but  for  that  of  the  upper  and  lower 
classes  generally,  in  the  education  of  both  of 
which  thev  were  eminently  successfuL 

As  a  religious  body,  the  Jesuits  differ  from 
their  predecessors,  inasmuch  as,  their  principle 
being  to  conform  as  much  as  possible  with  the 
manners  of  the  age,  they  have  never  adopted 
the  austere  observances  and  exclusive  spiritual 
character  upon  which  all  earlier  orders  had 
grounded  their  claims  to  notoriety.  They  are 
divided  into  different  classes;  of  which  only  the 
professed  take  the  religious  tows  of  poverty, 
chastity,  and  obedience  to  their  superior. 
Among  the  novices  are  frequently  enrolled  in- 
fluential laymen,  as  was  Louis  XIY.  himself  in 
his  latter  years ;  and  this  is  one  of  the  means 
which  the  order  has  employed  to  extend  its 
efficiency  where  it  would  be  least  liable  to 
observation.  The  professed  are  of  several 
ranks,  the  whole  body  being  under  the  absolute 
control  of  the  C^eral,  whose  abode  Ib  fixed  in 
Rome,  and  whose  council  consists  of  an  ad- 
monitor  and  five  assistants  or  councillors,  who 
represent  the  five  principal  Catholic  states — 
Italy,  Germany,  France,  Spain,  and  Portugal. 
To  Rome,  as  the  central  seat  of  the  order,  are 
sent  monthly  communications  from  the  supe- 
riors of  the  different  provinces  through  which 
its  members  are  distriouted. 

The  Pope  has  conceded  to  the  Jesuits  greater 
indulgence  than  even  to  laymen,  exempting 
them  from  the  religious  observances  which  are 
eigoined  on  all  Roman  Catholics,  and  especially 
on  the  religious  orders;  and  hence  it  is  that 
they  have  been  enabled  to  devote  so  groat  a 
portion  of  their  time  not  only  to  instruction, 
but  to  many  branches  of  learning  and  practice, 
by  means  of  which  they  have  insinuated  them- 
selves into  the  confidence  and  the  concerns  of 
the  laity.  They  are  remarkable  also  for  the 
worldly  air  which  when  occasion  serves  they 
studiously  assume->for  the  ease  with  which 
they  dispense  with  all  the  outward  appearance 
of  their  spiritual  character  in  places  where 
their  objects  seem  to  be  more  attainable  by  a 
different  behaviour;  and  they  have  been  re- 
proached at  all  times  with  allowing  themselves 
on  the  same  principle  to  make  use  of  mental 
reservations  and  other  pious  frauds  in  pur- 
suance of  the  peculiar  ends  of  their  society. 
Hence,  even  when  their  influence  in  Europe 
was  at  its  height,  great  distrust  waa  manifested 
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towards  them  in  msjiy  quarters.  In  France 
they  were  supposed  to  be  implicated  in  theplots 
by  which  Henry  III.  fell,  and  the  life  of  Henry 
IV.  was  attempted,  and  were  indeed  banished 
from  that  country  by  royal  decree  before  the 
end  of  the  sixteenth  century :  they  were  re- 
admitted, however,  and  continued  in  the  en- 
joyment of  their  full  influence  in  spit^  of  the 
strong  opposition  of  the  Jansenists  in  the  reign 
of  Louis  XIV.  They  were  banished,  in  the 
course  of  the  eighteenth  century,  from  France, 
Spain,  Portugal,  and  other  Catholic  states;  and 
in  1773  Clement  XIV.  issued  a  bull  by  which 
he  decreed  the  total  abolition  of  the  order. 
The  invitation,  however,  of  Catherine  II.  into 
Kussia,  and  the  favour  of  the  successor  of 
Clement,  restored  them  in  some  degree ;  fmd 
they  still  exist  and  exercise  considerable  in- 
fluence in  Italy  and  Spain.  From  Russia  they 
are  at  the  present  moment  entirely  banished; 
nor  has  Portugal  readmitted  them  since  their 
expulsion  in  1759.  In  France  and  Germany 
their  presence  appears  to  be  connived  at, 
though  they  have  never  formally  been  allowed 
to  re-establish  themselves  in  tLose  countries. 
In  England  they  have  been  allowed  to  found 
and  maintain  the  Boman  Catholic  college  at 
Stonyhurst.  By  the  Eoman  Catholic  Relief  Bill, 
natural-born  Jesuits  are  required  to  register 
themselves  with  the  clerk  of  the  peace  in  every 
county:  foreigners  must  provide  themselves 
with  licenses  from  a  secretary  of  state ;  but  these 
provisions  have  never  been  enforced. 

The  history  of  the  Order  of  Jesus  has  often 
been  written ;  but  with  so  much  exa^eration, 
both  of  friends  and  enemies,  that  it  is  difficult 
to  point  out  a  &ir  account.  The  HUtoria 
Jesuiiica  of  Hospinian,  a  Protestant,  carries  it 
down  to  the  end  of  the  sixteenth  century.  Or- 
landi  and  Sacchetti's  History  of  the.  Jesuits  was 
proscribed  by  the  parlemcnt  of  Paris ;  a  fifth 
part  was  added  to  it  by  Souvency.  Coudrette, 
one  of  the  order,  published  a  history  of  it  just 
before  its  dispersion,  6  vols.  12mo.  with  Supple- 
ment, 1761-4.  D'Alembert  published  an  account 
of  the  destruction  of  the  order  in  France,  1765. 
See  also  Georget's  Mhnoires,  Paris  1817.  The 
celebrated  Lett  res  Provincia//;s  of  Pascal  con- 
tain a  powerful  exposure  of  the  en-ors  of  the 
casuistical  theologians  of  the  sixteenth  and 
seventeenth  centuries,  of  whom  a  Large  pro- 
portion were  Jesuits.  The  voluminous  French 
collection,  entitled  Nouvdhs  EccUsiastiqucs, 
continued  from  the  reign  of  Louis  XIV.  to 
the  Revolution,  was  under  the  management  of 
Janseriists,  and  contains  every  charge  which 
hostility  could  suggest  against  the  Jesuits. 
Ranke's  History  of  the  Popes  of  the  Sixteenth 
and  Seventeenth  Centuries  contains  much  valu- 
able matter  relative  to  that  period. 

According  to  the  most  recent  accounts,  the 
order  numbered  in  1862,  7,231  members,  of 
whom  2,203  were  French,  1,635  Italian,  740 
Spanish  or  Portuguese,  563  Germtin,  542  Bel- 
gian, 349  Austrian,  265  English,  126  Irish, 
240  North  American. 

J©t.    A  variety  of  Lignite.    Some  jets  admit 
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of  polish,  and  are  used  for  ornamental  p^^ 
poses.  The  jet  found  in  the  Lia«  of  Whitby 
m  Yorkshire  is  employed  in  making  oniameDtal 
articles  of  mourning. 

Jet  d'San  (Fr.).  A  fountain  which  throws 
up  water  to  some  height  in  the  air.  According 
to  the  theory  of  hydrostatics,  the  velocity  with 
which  water  issues  from  an  orifice  is  equal  to 
that  which  would  be  acquired  by  a  heavy  body 
in  falling  through  a  height  equal  to  the  diffe^ 
ence  between  the  levels  of  the  orifice  and  the 
fountain  head ;  whence,  if  the  resistance  of  the 
air  and  other  impediments  were  removed,  the 
height  of  the  jet  would  be  equal  to  that  of  the 
surface  of  the  reservoir.  Among  the  causes 
which  prevent  the  jet  from  obtaining  the  height 
which  theoiy  assigns  to  it,  the  following  are  the 
principal :  Ist  The  resistance  of  the  air,  which 
is  proportional  nearly  to  the  square  of  the  ve- 
locity. 2nd.  The  friction  against  tiie  sides  of 
the  pipe  and  the  orifice  through  which  the 
water  issues.  3rd.  The  velocity  of  the  particles 
diminishing  at  every  instant  as  they  ascend,  the 
lower  particles  of  tne  ascending  column  press 
against  those  next  above  them ;  and  the  pres- 
sure being  by  the  nature  of  fluids  commnDi- 
cated  in  all  directions,  the  consequence  is  that 
the  column  is  enlarged  and  proportionally 
shortened.  4th.  The  water  at  t^e  top  of  the 
jet  does  not  fall  off  instantaneously  when  its 
velocity  is  destroyed ;  it  rests  for  a  moment  at 
the  top  of  the  column,  where  its  weight  opposes 
an  obstacle  to  the  particles  next  succeeding, 
and  the  retardation  thus  caused  is  communi- 
cated to  the  whole  column.  This  last  obstacle 
may  be  avoided  by  slightly  inclining  the  jet 
flpom  the  vertical ;  and  it  is  found  by  experience 
that  a  jet  so  inclined  plays  higher  than  one 
quite  upright,  though  the  ei&ct  u  thereby  ren- 
dered less  pleasing.  It  is  necessary  that  the 
diameter  of  the  adjutage  or  orifice  be  consider- 
ably less  than  that  of  the  pipe.  (Desagnilier, 
Ex^perimmicd  Philosophy  \  Mariotte,  Mouk- 
Tnent  d<8  Eau^,) 

Jetenu.  Vegetable  jaundice,  a  disease  of 
plants,  where  the  system  becomes  affected  with 
a  general  yellowness. 

Jetsam.    [Flotsam.] 

Jetty  (Fr.  jetee).  A  landing  place  carried 
out  from  the  bank  of  a  river,  or  from  the  sea- 
shore, so  that  vessels  may  be  enabled  to  discharge 
their  passengers  or  cargo  at  all  times  of  the 
tides.  They  may  be  either  solid,  so  as  to  act  as 
a  species  of  breakwater,  as  is  the  case  in  the  har- 
bours upon  the  seacoast;  or  they  may  be  made 
so  as  to  allow  the  tide  wave  to  flow  uninter- 
ruptedly past  them,  as  is  the  casein  the  various 
jetties  upon  the  banks  of  the  Thames.  In  hv- 
draulic  engineering,  the  two  arms  of  a  port 
are  always  spokon  of  under  the  name  o{ Jetties; 
they  may  be  of  wood,  stone,  or  iron. 

Jew  Stone.  The  fossil  spine  of  a  large 
egg-shaped  echinus. 

Jew's  Bar.  The  popular  name  of  a  cup- 
shaped  tough  but  gelatinous  fungus,  velvety 
without  and  wrinkled  witliin,  to  which  b  fa- 
nists  give  the  camo  of  Himcoia  or  Eiidid 
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Aurietda  Judm,    It  was  formerly  employed  in 
gargles,  but  iU  Tirtaes  seem  to  be  imaginary. 

Jew*ft  Mwrp*  An  instrament  of  metal, 
▼ith  A  flexible  vibratoiy  thin  metal  tongue 
fixed  to  its  circnlar  base;  on  which  tongue 
the  breath,  acting  in  difierent  degrees  of  force, 
produces  something  like  a  modulated  air. 
It  19  shaped  thus,  ^^^4.  The  outer  bars  are 
placed  between  the  teet^  and  the  central  piece 
or  tongue  is  set  in  Tibration  by  the  action  of 
the  fingers. 

IbWm  Titthm    Asphdium.    [Asphalt.] 

Teilds.  A  sect  of  religionists,  long  settled 
in  the  mountainous  country  near  Mosul ;  said 
to  be  disciples  of  Yezid  i3en  Anisa,  a  Mo- 
hammedan doctor.  Their  religion,  however, 
is  said  to  be  a  mixture  of  the  ancient  Mani- 
fbean  beb'ef  of  those  regions  with  the  tenets 
cf  Mohammedanism  and  Zendism.  Tliey  ap- 
pear to  be  on  better  terms  with  the  Christians 
than  vith  the  neighbouring  Turks,  by  whom 
thfT  are  charact«n8ed  as  worshippers  of  the 
dfTiI  (Arab.  Scheitan),  whose  name,  it  is  said, 
00  threats  of  pnnishment  will  force  them  to 
pronounce,  and  whom  they  only  mention  by 
periphrases,  as  ihs  great  sheikh^  or  he  whom  you 
hum  of.  They  lire  in  villages,  huts,  and  tents, 
and  are  dreaded  for  their  ferocity  and  robber- 
like  habits.  They  are  noticed  at  length  in  a 
prfliminarjr  dissertation  to  Sylvestre  de  Sacy's 
Ikimption  du  PachaJik  de  Bagdad^  1809; 
said  to  be  the  work  of  Father  Garzoni,  who 
vas  eighteen  years  a  missionary  in  Kurdistan. 
{^  the  art.  *  Jeziden '  in  Ersch  and  Gruber's 
K'iyciopadia.) 

Jib.  A  large  triangular  sail  between  the 
ffr^-topmast  head  and  the  jibboom  in  large 
Tissela,  and  between  the  masthead  and  bow- 
sprit in  schooners,  cutters,  and  other  small 
craft  When  the  wind  is  a-beam,  the  jib  serves 
to  coauteract  the  tendency  of  the  driver  to  bring 
tiip  ship's  head  towards  the  wind. 

The  <*fFect  of  this  sail  would  seem  to  be  to 
lift  the  ship's  head ;  yet  seamen  find  that  as 
the  wind  freshens  it  causes  the  ship,  on  the 
(^^ntrarj",  to  plunge,  and  they  either  ease  it  in 
(along  the  boom),  or  haul  it  down.  This 
anomalous  effect  may  be  explained  as  follows : — 

Let  *  and  ^  be  the  horiaonbil  and  vertical 
CQcrdinates  of  the  centre  of  eflfort,  the  centre 
nf  gavitj  of  the  vessel  being  the  origin :  let  P 
^•f"  the  resultant  of  the  pressures  on  the  sail. 
This  may  obviously  be  resolved  into  three ;  8 
the  direct  effort  along  jr,  X  the  lateral  effort 
*l'jng  y,  and  p  the  vertical  effort  in  z.  The 
mr)ment  to  raise  the  bow  is  xp—zZ.  If  zl  ex- 
W€d  «,  the  effect  is  negative  or  tends  to  de- 
P^'^8  the  bow.  In  all  vessels  x>e,  also  8  >  p 
j-fDcrallv ;  hence  the  effect  is  not  so  decided  as 
it  may  appear  at  first  to  be. 

Let  €  U  the  angle  which  P  make«  with  the 
Hfdzon,  and  ^  .be  the  angle  between  x  and  the 
Iwrizontal  projection  of  P;  then  p=P  sin  «, 
w]  5=p  cos  f  cos  ^ :  hence  the  effect  is. 
P  (*  sin  6— £r  cos  €  cos  ^), 
When  the  wind  is  nft,  <^=0,  and  €«90-»f 
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(the  inclination  of  the  iib-stay  to  the  horizon 
nearly) ;  and  the  effect  is 

-  P(arcos«c-rsinit), 
which,  as  ic=45°,  is  positive  or  lifting. 

When  the  wind  blows  fresh,  the  vessel  being 
close  hauled  and  heeling  over,  the  stay  sags  to 
leeward ;  and  the  after-leech  being  also  slacker 
than  the  foot,  the  resultant  P  may  become  ho- 
rizontal or  c  =  0,  or  even  n^ative;  in  which 
last  cose  the  effect  is 

-P  (dp  sin  €  +  «  008  C  008  ^), 

which  is  altogether  depressing.  If  now  the  jib 
be  eased  in,  x  and  e  are  diminished.  Hence,  in 
general,  the  plunging  effect  of  the  jib  is  owing 
to  the  heeling  of  Sie  ship,  and  to  the  sheet 
being  too  flat  ait  The  Like  reasoning  obviously 
applies  to  staysails. 

Jib  Boor.  In  Architecture,  a  door  so 
constructed  that  it  stands  flush  with  the  ad- 
joining face  of  the  wall  on  both  sides,  and 
without  dressings  or  architraves.  Thus  it 
appears  to  form  part  of  the  wall,  the  intention 
of  a  jib  door  being  simply  to  disguise  the 
aperture. 

Jibboom.  On  Shipboard,  a  movable  spad 
running  out  beyond  the  bowsprit  for  the  purpose 
of  affording  a  base  to  the  jib  in  large  vessels, 
and  to  the  flying  jib  in  vessels  of  a  smaller 
size  from  schooners  downward. 

Xlbliiff.    [Gybing.] 

Jiff.    In  Music     [GiOA.] 

JliTffer.  On  board  Ship,  a  tackle  having  a 
block  and  a  sheave  at  its  respective  ends,  used 
in  keeping  the  cable  taut  after  being  thrown  off 
from  the  capstan,  round  which  it  has  not  taken 
more  than  two  or  three  turns. 

Jli^ml  or  Clonal.  A  large  musket  used  as 
a  wall-piece  in  China  and  India. 

Job*.  In  Printing,  cards,  shop  bills,  reward 
bills,  play  bills,  posting  bills,  auctioneers'  cata- 
logues, price  lists,  and  other  small  things  of  a 
similar  kind.  Job  houses  seldom  execute  book 
printing  to  any  great  extent,  as  their  materials 
are  not  calculated  for  it. 

Joffffle  Pieoe.  In  Architecture,  a  truss 
post  whose  shoulders  and  sockets  receive  the 
lower  ends  of  the  struts,  which  are  framed  into 
them  with  a  joggle  joint 

Jogrvled  Joints.  In  Architecture,  the  joints 
of  stones  or  other  materials,  indented  in  sudi  a 
way  that  the  adjacent  stones  fitting  into  the 
indentations,  they  are  prevented  from  being 
pushed  away  from  each  other  by  any  forces 
perpendicular  to  the  pressures  by  which  they 
are  thus  held  together ;  joggle  joints  give  lateral 
stiffiiess  to  the  assemblage. 

Jornes  or  Tuer*.  Eras  of  extraordinary 
length  in  the  mythical  chronology  of  the 
Hindtis.  They  are  four  in  number,  and  are 
called  respectively  Suttee,  Tirtah,  Dwapaar, 
and  CoUee.  In  character  they  answer  closely 
to  the  Hesiodic    ages   in   Greek   mythology. 

[SaBUS  ;    SOTHIAC  PBWOD.] 

Jobn  Bull.  This  well-known  collective 
name  of  the  EngliHh  nation  was  first  used  in 
a  satire  (confidently  ascribed  to  Arbuthnot, 
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thongli  not  actaally  aTowed  by  him),  The  Hu- 
tory  of  John  Btdl,  usually  published  in  Swift's 
works ;  in  which  the  French  are  designated  as 
Lewis  Baboon,  the  Dutch  as  Nicholas  Frog,  &c 

Jol&n  Bory  (Fr.  dor^e,  gilt^  in  reference  to 
its  yellow  colour).  In  Ichthyolo^,  Zeus  Faber, 
the  best  known  example  of  the  Dory  family  of 
fishes,  grouped  by  M.  Valenciennes  as  the  fifth 
great  tribe  of  Scomberoids.  In  Gasoony  the  John 
Dory  is  known  by  the  name  Jan,  which  signi- 
fies cock.  It  is  possible,  therefore,  that  the  name 
John  may  be  a  corruption  of  this  word,  and  not 
of  the  French  jaune,  yellow^  which  would  be  only 
a  repetition  of  the  epithet  dorie, 

Jolneiry*  InArcnitecture,theartoffinming 
woodwork  for  the  finishing  of  houses,  such  as 
doors,  sashes,  shutters,  cupboards,  &c.  The 
term  carpentry  \b  applied  to  the  woodwork  of  a 
building  which  is  of  rough  nature,  and  can  be 
prepared  with  the  axe,  adze,  chisel,  and  saw. 

Joint  Tenanoy.  In  Law,  where  lands 
and  tenements  are  granted  to  two  or  more 
persons  to  hold  in  fee  simple,  fee  tail,  for  life, 
tor  years,  or  at  will,  without  any  words  sepa- 
rating the  title  to  their  shares.  Its  properties 
are  said  to  be  unity  of  interest,  of  title,  of  time, 
and  of  possession;  and  it  is  subject  to  the 
right  of  survivorship.  Joint  tenancy  may  be 
severed  by  partition,  or  by  the  alienation  of 
any  party,  but  not  by  will.  Personal  chattels 
may  be  the  subjects  of  a  joint  tenancy. 

Joint-stock  Companies.  In  Mercan- 
tile Law,  joint-stock  companies  are  now  re- 
ducible to  Uiree  classes :  1.  Trading  companies, 
incorporated  by  special  Acts  of  Parliament,  i 
of  wnich  railway  companies  form  the  most! 
important  division,  although  companies  formed 
for  m&ny  other  purposes  have  Deen  incorpo- ' 
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rated  by  special  Acts.  2.  Companies  esta- 
blished under  the  eeneral  Acts  for  r^ulating 
public  companies  wnich  have  been  passed  from 
time  to  time;  the  principle  now  generally 
accepted  of  limiting  the  liability  of  individual 
shareholders  to  the  amount  of  their  shares 
having  been  gradually  mtroduoed  and  worked 
out  by  successive  amendments  of  the  law.  The 
last  general  Act  is  the  Companies  Act  1862, 
under  which  seven  or  more  persons,  rmder, 
certain  conditions,  may  form  themselves  into 
an  incorporated  company  either  with  or  with- 
out limited  liability.  3.  Mining  companies 
on  the  oost-book  system.  The  winding  up  of 
companies,  either  voluntarily  by  arrangement 
among  the  members,  or  compulsorily  in  case 
of  insolvency,  or  in  other  ways  failing  to 
fulfil  the  conditions  of  their  incorporation,, 
is  also  provided  for  by  Acts  of  Parliament' 
[CoMFAirr.]  ' 

Jointure.  In  Law,  a  settlement  of  lands 
and  tenements  made  on  a  woman  in  considera- 
tion of  marriage,  ordinarily  an  estate  for  life ; 
but  the  term  is  now  usually  appHed  to  the 
more  common  provision  of  a  rent  charge. 
[Mabbiaqb,  Law  of.] 

Joists.    In  Architecture,  the  timbers  of  a 

floor  to  which  the  boards  or  the  laths  of  the 

ceiling  are  nailed.    They  rest  either  upon  the 
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side  walls^  or  upon  girders,  or  sometimes  Qpon 
both. 

Where  one  tier  only  of  jcnsts  is  used,  it  is 
called  a  ainglefiooring  (fig.  1),  -g^  , 

AAA  being  the  joists ;  and  in      —' 

this  fiooring  the  joists  should 
not  exceed  sixteen  feet  in 
length,  or  bearing;  and  even 
when  the  bearing  exceeds  eight  feet,  they 
should  have  stiffening  pieces  to  resist  the 
action  of  torsion  to  which  they  are  exposed ; 
herringbone  strutting  is  frequently  employed 
with  this  object. 

When  two  sets  of  joists  are  used,  the  floor 
is  said  to  be  a  «„   o 

double  floor  {fig,  -  -     ^' 

2),  in  whi(m  A 
A  are  calledthe 
floor  QT  bridging  \ 
joists ;  B  B  the 
binders;  COC 
the  ceiling  joists. 

If  the  binding  joists  be  framed  into  girders, 
the  fiopr  is  then  properly  speaking  a  double 
framed  floor,  of 
which  the  sketch  in 
the  margin  is  the 
diagram  (fig.  3).  A 
is  the  girder;  B,  a 
bindinff  joist;  C  C  C 
are     Uie     bridging 

joists ;  and  D  D  D  are  the  ceiCng  joists ;  Ebeing 
the  fioor  boards.  Of  this  floor,  it  is  manifest  that 
the  girders  are  the  main  supports.  The  weight 
that  ought  to  be  put  upon  the  joists  of  a 
building  of  course  varies  with  the  purpose  for 
which  it  is  intended;  but  in  practice  it  is 
customary  to  calculate  upon  a  weight  of  112lb6. 
per  foot  superficial  for  ordinair  nouses,  twics 
that  weight  for  bridges,  and  K>ur  times  that 
weight  for  railway  bridges. 

JoUj  Boat  (Dan.  jolle,  Dutch  jol,  a  yawl). 
A  broad  safe  boat  on  board  ship  specially 
devoted  to  the  purposes  of  the  stewwd, 

Journal  (ItaL  giomale,  from  Lat  diumns, 
daily).  StricUjr,  a  record  or  account  of  daily  oc- 
currences. It  is  more  extensively  employed  to 
signify  a  narrative,  periodically  or  occasionally 
publidied,  of  the  transactions  of  a  society,  &c ; 
as  by  ourselves  in  the  phrase  '  Journals  of  the 
Houses  of  ParUament)'  &c  It  is  also  used  as 
synonymous  with  magazine^  or  other  periodical 
publications  of  that  class. 

JoiTBNAL.  The  neck,  or  bearing  part,  of  a 
shaft  that  works  in  a  plummer  block,  upon 
which  the  shaft  turns  and  is  supported.  The 
amount  of  friction  depends  upon  the  propor- 
tions of  this  part  of  the  machinery,  which  is, 
therefore,  kept  within  narrow  dimensions. 

Joust  (Ital.  giostrare,  Fr.  jouster,  jouter, 
to  tilt).  A  term  meaning  in  itK  primary  sense 
the  chui^  of  a  single  horseman  against  a 
single  antagonist,  as  distinguished  from  the 
tourney,  the  onset  of  a  troop.  The  military 
games  so  called  were  very  popular  in  the 
middle  ages.  Proissart  gives  many  instances 
of  the  joust 
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JtabA  (Lai  a  mane).  The  long  and  thick- 
set hun  which  adorn  the  neck,  chest,  or  spine 
of  eeitaxn  qnadrapeds. 

JobM*.  The  Coquito  Palm  of  Chili,  Terj 
abnndant  in  Central  Chili,  where  a  synip  called 
Mid  di  Palnut,  or  Palm  Honey,  is  prepared  by 
boiling  the  sap  to  the  consistency  of  treacle. 

Jttb^  The  French  name  fora  rood  screen  ; 
this  word  is  now  vezy  frequently  employed  in 
English  works  npon  Architecture.  Amonest 
the  most  celebrated  works  of  this  kind  ^re,  tne 
jaUa  of  Troyes^  of  Dixmade,  of  St.  Etienne 
dn  Mont,  in  Paris,  &c. 

Jabilate  (Lat  rejoice),  A  name  given  to 
the  third  Sunday  after  Easter ;  because  on  that 
daj  diTine  service  was  commenced  with  Psalm 
krL  'Jubilate Deo,  omnes  terr» '  (' Sing  to  the 
Lord,  all  ye  lands'). 

JUiUee  (Lat.  jnbilo,  I  rejoice).  The  name 
giren  among  the  Jews  to  the  grand  sab- 
batical year,  which  according  to  the  Levitical 
law  was  to  be  celebrated  after  every  seven  sep- 
tesaries  of  years  as  a  year  of  general  release 
not  only  of  all  debts,  like  the  common  sabbatical 
year,  but  of  all  slaves,  and  of  lands  and  posses- 
BOOS  which  had  been  alienated  from  their  original 
owners.  The  later  Jewish  history  seems,  how- 
ever, to  fbmish  no  evidence  of  the  observance  of 
this  enactment.  The  idea  that  the  jubilee  was 
intended  to  be  typical  of  the  release  and  re- 
demption of  mankind  under  the  (Gospel  dis- 
pensation, led  Pope  Boniface  YIIL,  at  the  end 
of  the  thirteenth  century,  to  piodium  a  eeneral 
indulgence  to  all  Christians  who  shouM  visit 
the  tombs  of  the  Apostles  at  Home  in  the 
Becolar  year  1300.  At  this  period  it  was  in- 
tended that  the  same  celebration  should  take 
plaoe  only  every  hundredth  year.  Li  oonse- 
qnenee,  however,  of  the  enormous  afflux  of 
pilgrims  which  this  proclamation  brought  to- 
gether, and  the  gain  which  resulted  from  it, 
Oem^nt  VL  abric^ed  the  interval  to  fifty  years ; 
and  the  solemnity  then  received  the  name  of 
the  jubilee  in  imitation  of  the  Jewish  custom. 
The  spcond  jubilee  was  accordingly  solemnised 
in  1350.  In  1389,  Urban  V.  reduced  the  term 
to  thirty-three  years,  the  number  of  the  life  of 
OQT  Sariour :  it  was  raised  again  by  Nicholas  V. 
to  fifty;  and  finally,  in  1470,  fixed  by  Paul  II. 
at  twenty-five ;  and  the  jubilee  has  ever  since 
been  solemnised  every  quarter  of  a  century, 
beginning  on  Christmas-eve,  when  the  Pope 
opens  with  pomp  the  great  door  of  St.  Peter^s, 
vhidi  is  dosed  except  on  that  occasion. 

XiMlatom,  Attachment  to  the  rites  of  the 
Jewish  law.  The  Judaising  spirit  of  many  of 
tbe  early  Christians  is  notii^  in  several  of  St. 
Panics  EpisUes  (especially  that  to  the  Galatians), 
>nd  continued  for  a  long  period  to  exercise 
modi  influence  on  the  chsSacter  of  the  religion. 
(Milman's  Biaiory  of  CkrisHanitu,  vol  L  21, 
451,  &c:) 

'■AC«  Adwoeate  OenartO.  The  adviser 
of  the  crown  in  matters  of  military  law.  He  is 
a  barrister,  a  member  of  parliament,  and  of  the 
pnr^  couneil.  The  proceedings  of  all  district, 
gamson,  and  geneiu  oouits-nuutial  are  snb- 
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mitted  to  the  judge  advocate  general  for  ap- 
proval ;  the  latter  bein^  laid  before  the  ^ueen 
by  him  for  confirmation.  A  deputy  judge 
advocate  is  appointed  to  attend  at  all  general 
courts-martjal,  and  advise  the  court  on  points 
of  law. 

Judges  (Lat  judex).  In  Jewish  History, 
certain  supreme  magistrates  who  presided  over 
the  Israelites  down  to  the  reign  of  Said.  They 
were  so  called  because  they  formed  at  once  the 
civil  and  the  military  governors  of  the  people. 
The  dignity  was  retain^  for  life,  though  it  was 
not  always  hereditary.  The  history  of  the 
Book  of  Judges  seems  to  show  that  they  were 
chosen  from  the  tribes  which  happened,  for  the 
time  being,  to  have  the  preponderance. 

Judgment  (Lat  judicium,  Fr.  jugement). 
In  the  Fine  Arts,  the  faculty  of  selecting  that 
which  is  most  suitable  to  the  purpose. 

JuDOMBMT.  In  Law,  the  sentence  pronounced 
by  the  court  upon  the  matter  contained  in  the 
record.  The  term  judgment^  in  English  legal 
language,  is  restricted  to  the  decisions  of  a 
court  of  common  law :  those  of  a  conrt  of  equity 
are  denominated  decrees.  Judgments  are  said 
to  be  of  four  sorts :  1.  Judgments  in  law  (on 
demurrer,  where  the  fiicts  are  confessed  upon 
the  pleading) ;  2.  Judgments  in  fact  (on  the 
verdict  of  a  jniy) ;  3.  Judgments  by  confession 
or  defEiult,  i.e.  where  both  facts  and  law  are 
admitted  by  the  defendant;  4.  Judgments  on 
a  nonsuit  or  retraxit,  where  both  fact  and  law 
are  admitted  bv  the  plaintiff,  who  thereupon 
withdraws  his  daim.  Judgments  are  also  said 
to  be  either  interlocutory,  on  matters  arising  in 
the  course  of  the  proceeding ;  or  final,  on  the 
merits  of  the  case.  Judgments,  when  obtained, 
must  be  signed  by  the  proper  officer,  and  entered 
of  record,  without  which  tney  are  not  judgments. 
Arrest  of  judgment  arises  £^m  error  appearing 
npon  the  iace  of  the  record;  but  such  error 
must  now  be,  generally  speaking,  in  substantial 
matter  of  law,  and  not  on  mere  matter  of  form. 
When  final  judgment  for  a  debt  has  been 
obtained,  it  becomes  in  law  a  judgment  debt, 
on  which  interest  at  4  per  cent  per  annum 
is  chargeable,  under  1  Ss2  Vict  c.  110. 

JuBOMBMT.  In  Logic,  this  term  denotes  the 
second  of  the  three  logical  operations  of  the 
mind,  which  compares  toother  two  of  the 
notions  wluch  are  the  subjects  of  simple  ap- 
prehension, and  pronounces  that  they  agree  or 
disagree  with  eacn  other.  Judgment,  therefore, 
is  either  affirmative  or  negative ;  and  the  sub- 
jects of  judgment  are  propositions,  which  are 
expressions  of  the  agreement  or  disagreement 
of  one  term  with  another. 

Xudiea  ^t).  The  fifth  Sunday  after  Lent 
was  so  <»lled,  because  the  service  on  that  day 
began  with  the  words  of  Psalm  xliii.  '  Judica 
me,  Domine'  (*  Judge  me,  O  Lord '). 

Jndioiiun  Bel  (Lat  judgment  of  God) 
The  term  formerljr  applied  to  all  extraordinary 
trials  of  secret  crimes,  as  those  by  arms,  single 
combat,  ordeals,  &c. ;  in  which  it  wtis  believed 
that  Heaven  would  miraculously  interffere  to 
clear  the  innocent  and  confound  the  guilty. 
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[Obdbil  ;  QuBSTioN.]  Full  particuLin  of  the 
ceremonies  instituted  on  such  occasions  will  be 
found  in  Ducange. 

Jura  (Lat.  yokes).  In  Botanj,  the  term 
applied  to  the  ridges  on  the  fruit  of  the  Umbel- 
l\ftra. 

Xnf^  Bone  (Lat  jugum,  or  Gr.  C^6vf  a 
yoke).  The  cheek  bone;  so  called  because  it 
)iaa  a  yokeMke  articulation  to  the  temporal 
bone  and  the  bone  of  the  upper  jaw. 

Xnffata  (Lat.  yoked).  Two  heads  repre- 
sented upon  a  medal  side  by  side,  or  joining 
each  other. 

Xunrornaat.    [Tishnu.] 

Xnfffflers  (Fr.  jongleurs).  A  general  de- 
nomination for  persons  who  practise  the  arts 
of  legerdemain,  or  who  exhibit  feats  of  un- 
common strength  or  dexterity.  The  reader 
will  find  in  Beckmann's  History  of  Inventions 
a  learned  and  curious  account  of  the  origin 
and  history  of  all  feats  of  this  kind  exhibited 
both  in  ancient  and  modem  times. 

Jufflandaoeae  ( Juglans,  one  of  the  genera). 
A  small  natural  order  of  £xogenous  trees  of  the 
Quemal  alliance,  distributed  through  the  tem- 
perate parts  of  North  America  and  Asia.  The 
common  walnut^  Julians  rcgia^  is  well  known 
for  its  agreeable  fruit,  and  the  useful  oil  which 
it  yields  by  pressure.  The  wood  of  Juglana 
nigra  and  re^a  is  Taluable  for  cabinet-maJLers* 
work  and  similar  purposes. 

Jofflandln  (I^t.  juglans,  a  walnut).  An 
extractive  matter  contained  in  the  green  shell 
of  the  walnut;  it  becomes  rapidly  brown  by 
exposure  to  air.  It  is  used  medicinally  as  an 
alterative,  and  also  as  a  black  hair-dye. 

Xugiilar  Valnfl  (Lat  jugulum,  the  throat). 
The  Teins  which  bring  the  blood  from  the  head, 
descending  upon  the  sides  of  the  neck ;  they  are 
divided  into  external  and  internal.  By  their 
union  with  the  subclavian  veins  they  form  the 
superior  vena  cava,  which  terminates  in  the 
superior  part  of  the  right  anride  of  the  heart 

Jnffolars.  The  name  under  which  LinnsBus 
comprehended  all  those  fishes  which  have  the 
ventral  fins  anterior  to  the  pectorals. 

Jniraliim  (Lat  the  throat).  In  Mam- 
malogy, this  term  is  restricted  to  the  fore- 
part of  the  neck,  which  intervenes  between  the 
throat  (gula)  and  the  chest  The  fossa  jugu- 
laris  is  the  hollow  in  front  of  the  sternum  at 
the  base  of  the  neck. 

Jnffnin  (Lat.  a  yoke).  In  Botany,  a  pair 
of  leaflets.  Thus,  leaves  which  consist  of 
only  one  such  pair  are  described  by  the  term 
unijugiis ;  if  of  two  pairs,  by  bijugus ;  and  if 
of  many  pairs,  by  miutijugus,  and  so  on. 

Jnivhe*  The  fruit  of  the  Zizyj)hus  vul- 
garis ;  it  resembles  a  small  plum,  and  is  occa- 
sionally used  as  a  sweetmeat  What  is  sold 
under  the  name  of  jujube  paste  professes  to 
be  the  dried  jelly  of  this  fruity  but  is  in  fact 
a  mixture  of  gum  arable  and  sugar  slightly 
coloured. 

Julian  JBra.  The  commencement  of  a 
period  invented  to  correspond  with  the  cycles  of 
the  Julian  year.  It  coincides  with  the  710th 
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year  before  the  creation  of  the  world,  aeoording 
to  common  chronology. 

Julian  Calendar.  The  civil  calendar  in- 
troduced at  Home  by  Julius  Caesar,  and  used 
by  all  the  Christian  countries  of  Europe  tiU  it 
was  reformed  by  Pope  Gregory  XIIL  in  16*2. 
[Calendar.] 

Julian  Bpocba  In  Chronology,  the  epoch 
or  commencement  of  the  Julian  Calendar.  The 
firtt  Julian  year  commenced  with  the  1st  of 
January  of  the  46th  year  before  the  birth  of 
Christ,  and  the  708th  from  the  year  assigned 
to  the  foundation  of  Home. 

Julian  Period.  In  Chronology,  a  period 
consisting  of  7980  Julian  years.  The  nnmUr 
7980  is  formed  by  the  continual  multiplictition 
of  the  three  numbers  28,  19,  and  15;  that  is, 
of  the  cycle  of  the  sun,  the  cycle  of  the  moon, 
and  the  cycle  of  indiction.  The  first  year  of 
the  Christian  era  had  10  for  its  number  in  the 
cycle  of  the  sun,  2  in  the  cycle  of  the  moon, 
and  4  in  the  indiction.  Now  the  only  number 
less  than  7980  which,  on  being  divided  succes- 
sively by  28,  19,  and  16/  leaves  the  respective 
remainders  10,  2,  and  4,  is  4714.  Hence  the 
first  year  of  the  Christian  era  corresponded 
with  the  year  4714  of  the  Julian  period;  and 
hence  also  the  year  of  our  era  corresponding  to 
any  other  year  of  the  period,  or  vice  vers4,  is 
found  by  the  following  rule : — 

1.  When  the  given  year  is  anterior  to  the 
commencement  of  the  era,  subtract  the  number 
of  the  year  of  the  Julian  period  from  4714,  and 
the  remainder  is  the  year  b.  c. ;  or  subtract 
the  year  b.o.  from  4714,  and  the  remainder  is 
the  corresponding  year  in  the  Julian  period. 

2.  When  the  given  year  is  after  Christ,  sob- 
tract  4713  from  the  year  of  the  period,  and  the 
remainder  is  the  year  of  Uie  era;  or  add  4713 
to  the  year  in  the  era,  and  the  sum  is  the  co^ 
responding  year  of  the  Julian  period.  (Ency. 
Brit,  art  '  Chronology.*) 

Julian  Tear.  The  year  adopted  in  the 
calendar  of  Julius  Csssar,  and  equal  to  36oj 
days.  The  Julian  year  exceeds  the  mean  solar 
year,  as  determined  by  the  best  astronomical 
observations,  by  11  minutes  and  10*35  seconds, 
which  amounts  to  a  day  in  129  years.  In  tbe 
course  of  a  few  centuries  this  error  would 
become  very  perceptible,  as  the  equinoxes  and 
solstices  would  fall  back  towards  the  beffinning 
of  the  year.  When  the  Julian  calendar  was 
introduced  bv  Csesar,  the  vernal  equinox  fell  on 
the  26th  of  March ;  at  the  time  of  the  cooncil 
of  Nice,  in  326,  it  fell  on  the  21st;  and  at  the 
reformation  of  the  calendar,  in  1682,  it  had 
retroffraded  to  the  11th.  This  observati  n  en- 
abled Pope  Gregory  to  fix  the  length  of  the 
year  more  precisely,  and  correct  the  intercak- 
tions.     [Calbndab.] 

Jnlls  ( Lat ).  A  genus  of  Labroid  fishes,  dis- 
tinguished by  the  following  characters :  Head 
smooth ;  cheeks  and  nil-covers  without  scales; 
lateral  line  bent  suddenly  downwards  when 
opposite  the  end  of  the  dorsal  fin.  The  liainbov 
Wrasse  {Julii  mediterranea)  has  been  taken  oa 
the  coast  of  Cornwall. 
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JUj  (1st.  Julius ;  bo  named  by  Mark  An- 
ttmj,  in  honour  of  Cains  Oeear,  the  dictator, 
vhcw  gentile  name  was  Jnlius  ).  Jnly  is  at  pre- 
^Dt  t^  seventh  month  of  the  year.  In  the 
fflrlier  Latin  calendar  it  was  the  fifth,  and 
ht>&ce  was  termed  QuintUis.  The  Dog-days 
are  eappoeed  to  commence  on  the  3rd  of  this 
moDtL 

XtemylBff  Bare.  A  Rodent  qnadmped,  the 
krV'"'^  of  the  &mily  of  the  Jerboas  (Dipodidts), 
iTi'l  the  type  of  the  genus  Helamys,  is  so  called. 
It  L9  X  native  of  the  Cape  of  Good  Hope,  and 
bh-ibits  deep  burrowB. 

Jgaaaoce  (Juncus,  one  of  the  genera). 
A  small  obscure  natural  order  of  Endogenous 
pUntfl  of  the  Jnncal  alliance ;  in  mosf  respects 
nwmbliug  LUiaeem,  differing  chiefly  in  their 
Cowen  being  ^nmaeeous,  that  is,  thin,  dry,  and 
nther  brown  or  green  in  colour.  There  are, 
b-verer,  Bpedes  intermediate  between  the  two 
oni<^  in  tnis  respect  None  of  the  species  are 
of  any  importance.  The  common  rush  is  the 
QFul  type  of  the  order.     [Juncus.] 

JiifwtlnBcicqp  r Jnncago,  an  old  synonym 
of  oae  of  the  genera).  A  small  natural  order 
of  Endogenous  plants  of  the  Alismal  alliance, 
proving  in  ponds  and  marshes,  with  minute 
gTf«i  &wen.  They  are  allied  to  Naiadacea, 
diffring  in  their  hermaphrodite  flowers.  Some 
of  them  have  a  resemblance  to  rushes ;  others 
■re  floating  plants;  and  some  of  them,  as 
Aponoffeton^  are  very  handsome  when  in  flower. 

JImekMite.  A  native  crystalline  proto- 
arbof&ate  of  iron  from  Poullaouen  in  Brittany. 

Imaeum  (Lat).  The  botanical  name  of  the 
Rash.  It  is  an  extensive  and  widely  distri- 
buted genn^  of  which  some  twenty  species 
oe^or  in  this  oonntxy.  The  pith  forms  the 
vick  of  the  now  almost  exploded  rush-lights ; 
ud  the  Items  are  made  into  mats, 

9mmb  (Lat  Junius).  At  present  the  sixth 
month  of  the  year,  but  in  the  old  Latin  calendar 
thf  fourth.  It  consisted  originally  of  twenty- 
iix  days,  to  which  Bomulus  is  said  to  have 
a*liled  femr.  Numa,  it  is  stated,  deprived  it  of 
'>M  day ;  which,  however,  was  again  restored 
bj  J  alius  Caesar,  and  it  has  ever  since  remained 
csaltered. 

XkaCOTiiiAiuilaeefle  (Jungermannia,  one 
of  the  genera).  A  small  natural  group  of  Acro- 
p-noosor  Ciyptogamic  plants,  resembling  mosses 
in  appearance,  and,  like  them,  growing  upon 
the  bark  of  trees  and  in  damp  ground  in  shady 
piMe&  Thev  bear  their  seeds  in  cases  con- 
toning  spiral  threads,  which  by  their  elasticity 
disperse  the  former  when  ripe.     [Hepatic^.] 

lumper.  The  common  name  of  Juniperus. 
The  fruit  of  Junipents  communis^  known  as 
ipniper  berries,  is  used  in  medicine  as  a 
(iiar«tie;  but  is  more  largely  employed  in 
flanwing  gin.  When  distilled  with  water, 
th<s^  bemes  yield  an  essential  oil,  upon  which 
their  peeolar  flavour  depends.  Sandarach,  a 
reriooas  substance  occasionally  used  in  var- 
Uihes,  has  been  said  to  come  from  the  Juniper, 
tut  on  good  authority  it  is  now  referred  to 
CaBitris.  When  powdered  it  is  used  under  the 
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name  of  pounce,  to  prevent  ink  sinkins  into 
paper  from  which  writing  has  been  erased. 

JtaiM.  (Dutch  jonk,  perhaps  from  Chinese 
yong,  the  sea).  The  name  given  to  a  kind  of  ship 
built  by  the  Chinese,  Japanese,  and  Malays. 
Cumbrous  in  shape,  it  is  incapable  of  great 
speed ;  but  these  nations  are  good  sailors,  and 
venture  on  long  ocean  voyages  in  their  junks 
with  impunity. 

Junk.  The  name  given  by  sailors  to  salt  beef 
as  supplied  at  sea,  which  by  hard  salting  and 
long  keeping  becomes  as  hard  as  small  pieces 
of  old  rope  called  junks,  a  word  employed  offi- 
cially and  perhaps  allied  to  Lat.  juncus,  a  rush. 

Junk  Ring.  A  metallic  packing,  confining 
the  hemp  packing  of  a  piston,  and  capable  of 
being  screwed  down  upon  it. 

Junk  \irads.  In  Artillery,  these  wads  are 
made  of  oakum  bound  round  with  spun  yam, 
and  are  of  similar  diameter  to  the  bore  of  the 
gun  for  which  they  are  intended.  They  are 
used  in  firing  hot  shot,  and  also  occasionally 
with  bronze  ordnance,  to  prevent  indentation 
of  the  bore  near  the  seat  of  the  shot  In  both 
cases  they  are  placed  between  the  charge  and 
the  projectile. 

Juno.  The  Latin  name  of  the  divinity 
called  by  the  Greeks  Hbka  [which  see].  She 
was  the  sister  and  consort  of  Jupiter,  and  was 
held  to  preside  over  marriage,  and  protect 
married  women.  The  name  Juno,  Junonis, 
would  answer  to  a  Greek  form  ZSnon,  as  Janus 
answers  to  the  Sanscrit  Dyavan.  (Max  Miiller, 
Lectures  on  Language,  second  series^  p.  452.) 

Juno.  In  Astronomy,  one  of  the  four  small 
extra-zodiacal  planets  which  circulate  between 
the  orbits  of  Mars  and  Jupiter.  Juno  was  dis- 
covered by  Prof.  Harding,  of  Lilienthal  (near 
Bremen),  on  September  22,  1804;  Ceres  and 
Pallas  having  been  discovered  previously.  Juno 
shines  as  a  star  of  the  eighth  or  ninth  mag- 
nitude, and  is  of  a  whitish  colour  without  nebu- 
losity. This  planet  at  the  time  of  its  discovery 
was  considered  remarkable  on  account  of  the 
great  eccentricity  of  its  orbit,  exceeding  that  of 
any  other  then  known  planet,  and  amounting 
to  '2578,  the  semi-axis  major  being  taken  as 
unity.  The  effect  of  this  eccentricity  on  the 
motion  of  the  planet  is  such,  that  the  half  of 
the  orbit  which  is  bisected  by  the  perihelion  is 
described  in  about  half  the  time  in  which  the 
other  half  is  described.  The  sidereal  revolu- 
tion is  performed  in  1592*66  mean  solar  days. 
The  inclination  of  the  orbit  to  the  ecliptic  is 
130  1'  20".  The  extreme  smallneas  of  the 
planet  renders  it  impossible  to  determine  its 
apparent  diameter,  and  consequently  its  magni- 
tude, with  any  degree  of  certainty. 

Junta  (Span,  an  assembly),  A  grand  Span- 
ish council  of  state.  Besides  the  assembly  of 
I  the  states  or  cortes,  there  were  two  juntas:  one 
I  which  presided  over  commerce,  the  mint,  and 
the  mines ;  and  the  other  forming  a  board  for 
regulating  the  tobacco  monopoly.  In  England 
the  term  junto  (evidently  of  Spanish  origin)  has 
j  been  used  almost  synonymously  with  cabal  or 
faction^ 
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Voplter  (Lat).  In  Astronomy,  one  of  the 
planets,  and  the  laigest  in  the  system.  The 
diameter  of  Jupiter  is  no  less  than  89,000  miles, 
or  about  eleven  times  that  of  the  earth ;  conse- 
quently, his  bulk  is  about  1,600  times  greater 
than  that  of  the  earth.  The  mean  distance  of 
Jupiter  from  the  sun  is  upwards  of  495  millions 
of  miles,  or  about  5^  times  the  radius  of  the 
earth's  orbit ;  and  he  performs  his  revolution  in 
respect  of  the  stars  in  4,332  d.  14  h.  2m.  8^  s., 
whidi  is  nearly  12  Tears.  The  inclination 
of  the  orbit  to  the  plane  of  the  ecliptic  was 
1°  18'  51^  at  the  beginning  of  the  present  cen- 
tury, and  undergoes  a  diminution  of  about  a 
fourth  of  a  second  in  a  year.  The  inclination 
of  the  planet's  axis  to  the  ecliptic  is  but  3^  5'  30", 
so  that  the  planet  can  scarcely  be  said  to  have 
anyseasons. 

The  disc  of  Jupiter  is  observed  to  be 
crossed  generally  in  one  direction  by  dark 
bands  or  belts.  These  belts  are,  however,  by 
no  means  alike  at  all  times;  they  vary  in 
breadth  and  in  situation  on  the  disc  (though 
rarely  in  their  general  direction).  They  have 
even  been  seen  broken  np,  and  distributed  over 
the  whole  &ce  of  the  planet,  and  as  many  aff 
forty  have  been  seen  at  once ;  but  this  pheno* 
menon  is  rare.  Branches  running  out  from 
them,  and  subdivisions,  as  well  as  evident  dark 
spots,  like  strings  of  clouds,  are  by  no  means 
uncommon ;  and  from  these,  attentively  watched, 
it  is  concluded  that  the  planet  revolves  in  the 
surprisingly  slxort  period  of  9h.  55  m.^  50 sec. 
(sid.  time)  on  its  axis,  to  which  the  direction 
of  the  belts  is  pexpendieular. 

The  parallelism  of  the  belts  to  the  equator 
of  Jupiter,  their  occasional  variations,  and  the 
appearances  of  spots  seen  upon  them,  render  it 
extremely  probable  that  they  subsist  in  the 
atmosphere  of  the  planet,  forming  tracts  of 
comparatively  clear  sky,  determined  by  currents 
analogous  to  our  trade  winds,  but  of  a  much 
more  steady  and  decided  character,  as  might 
indeed  be  expected  from  the  immense  velocity 
of  its  rotation.  That  it  is  the  comparatively 
darker  body  of  the  planet  which  appears  in  the 
belts  is  evident  from  this — that  thev  do  not 
come  up  in  all  their  strength  to  the  edge  of  the 
disc,  but  fade  gradually  away  before  they  reach 
it.  -(Herschel's 'Astronomy,'  Cabinet  Ct/clopcBdia^ 
p.  281.) 

The  radius  of  Jupiter  being  eleven  times 
greater  than  that  of  tue  earth,  and  the  rotation 
on  the  axis  being  2*4  times  more  rapid,  the 
space  passed  over  by  a  point  on  the  equator  of 
the  planet  will  be  twenty-six  times  greater  than 
that  described  by  a  point  of  the  terrestrial 
equator  in  the  same  time.  Hence  the  centri- 
fiigal  force  is  about  twenty-six  times  greater, 
»  and  we  might  therefore  conclude  that  its  eifect 
in  impressing  a  flattened  form  on  the  planet 
will  oe  much  greater  than  that  observed 
with  regard  to  the  earth.  Now  observation 
shows  this  to  be  the  case.  The  disc  of  Jupiter 
is  evidently  not  circular,  but  elliptic,  being 
considerably  flattened  in  the  direction  of  its 
axis  of  rotation  ;  and  this  appearance  is  no 
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optical  illusion,  bat  is  authenticated  by  ni- 
crometrical  measures,  which  assign  15  to  14 
as  the  proportion  of  the  equatorud  and  polar 
diameters.  This  far  exceeds  the  compression 
of  the  earth,  the  ratio  of  the  equatorial  to  the 
polar  diameter  of  which  is  302  to  301. 

The  density  of  Jupiter  is  very  nearly  the 
same  as  that  of  the  sun,  and  about  one-fourth 
of  the  mean  density  of  the  earth.  The  mass  of 
the  planet  compared  with  tL%t  of  the  sun  taken 
as  unity,  is  '000943 ;  but  this  is  sufficient  to 
produce  a  very  sensible  perturbation  of  the 
motions  of  some  of  the  other  planets.  The 
proportion  of  light  and  heat  received  by  Jupiter 
from  the  sun,  compared  with  that  received  by 
the  earth,  is  as  *037  to  I. 

Jupiter,  through  the  telescope,  is  observed  to 
be  aooompanied  by  four  moons  or  satellites, 
which  revolve  about  the  planet  nearly  in  the 
plane  of  its  equator,  exactly  in  the  same  manner 
as  the  moon  revolves  about  the  earth.  Their 
configuration  changes  at  every  instant;  they 
appear  to  oscillate  on  each  side  of  the  planet, 
and  their  rank  or  order  of  distance  is  determined 
by  the  extent  of  their  oscillations.  In  coming 
between  the  sun  and  Jupiter,  the  satellites 
throw  their  shadows  on  the  planet,  and  prodoce 
eclipses  of  the  sun ;  and  when  they  come  to  the 
side  of  the  planet  opposite  to  the  sun,  they  are 
eclipsed  in  passing  through  the  shadow.  The 
beginnings  and  endings  of  these  eclipses  can  be 
observed  with  great  precision ;  and  their  obser- 
vation furnishes  the  surest  means  of  determining 
the  sidereal  and  synodic  rovolutions  of  the 
satellites.  The  same  observations  also  aiibrd 
a  means  of  determining  terrestrial  longitudes; 
and  it  was  by  means  of  them  that  astronomers 
discovered  and  measured  the  velocity  of  light 

[PlAMBT  and  S^TELLITB.] 

JuprrBB.  In  Mythology,  the  Latin  name  of 
the  deity  called  by  the  Greeks  Zeds  [which 
see]. 

JliraMlo  Books.  The  limestones  and 
other  deposits  of  the  Jura  belonging  to  the 
middle  secondary  period  offer  the  nearest  ana- 
logues to  the  typi(»I  oolitic  series  of  England, 
and  thus  the  part  of  the  geological  sequence 
called  by  us  oolitic  (from  the  prevalence  of  a 
particular  Tarietv  of  limestone)  is  there  desig- 
nated iTttroMu;,  the  oolite  being  often  absent  A 
large  part  of  tiie  Alpine  chain  consists  of  rocks 
of  tne  Jurassic  period ;  and  the  deposits,  owing 
to  the  great  amount  of  mechanical  disturbance 
and  chemical  action*  to  which  they  have  been 
subjected,  offer  singular  varieties  of  condition. 
They  include  crystalline  limestones  and  marbles, 
quartzites,  and  highly  metamorphosed  slates 
and  schists.  The  fossiliferous  portions,  how- 
ever,  admit  of  comparison  with  those  of  Eng- 
land, the  subdivisions  being  strongly  marked, 
especially  in  the  upper  series.  Thus,  the  upper 
Jurassic  beds  are  limestones  and  clays,  like 
the  Portland  rock  and  Kimeridge  day.  The 
middle  and  lower  series  are  marked  by  less 
perfect  subdivisions  than  in  EndUmd. 

JnxinltB,  A  mineral  from  Dauphiny,  con- 
taining titanium. 
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JURISCONSULT 

Xaiiseonralt  (Lut  juris  cooflnltus,  learned 
pr  skilled  in  law),    A  title  given  to  a  daas  of 
ItOBun  lawyers,  and  oommonljr  denoted  by ! 
the  abbreTiatlon  ictus.    From  what  we  know  , 
uf  the  juriscunsolts,  they  appear  to  haye  been 
a  difierent  dass  from  tLe  advocati  or  causl- 
did,  who  conducted  causes,  and  to  have  con- 
fined themselres  to  the  employment  of  giving 
res^Dss  or  opinions  on  cases  put  to  them. 
{Mim.  de  fAcad,  des  Inter,  voL  xli.)  From  the 
Rcorded  opinions  of  the  most  learned  iuris- 
coDsnlts,  the  Digest,  the  great  work  of  Jostinian,  ' 
was  chiefly  compfleiL     [Advocatb.]  j 

Jnrtsymdeiiee  {horn  the  Latin  words  jnris  ' 
pndens,  skiUed  in  law).    The  science  of  law.  | 
The  term  eivU  Jurisprudence  is  sometimes  re- 1 
Btiicted  to  the  science  of  the  Homan  or  civil  i 
hw.    For  a  complete  list  of  works  on  this  ex-  | 
tensive  snbjecty  down  to  comparatively  recent , 
times,  see  Enig*8  PkU.  Lex,  art  '  Kechtslehre.'  | 
Jurjf  Trial  by*  Of  the  origin  and  progress 
of  this  institution,  as  far  as  it  has  been  very  j 
imperfectly  traced  by  antiqnaiians,  some  account  | 
has  been  given  in  the  historical  review  of  the 
Common  Law.     (Forsyth,  History  of  Trial  by 
Jwry^  1852.)   When  issue  has  been  taken  in  fact  j 
in  a  dvil  suit   [Plbadino],  the  cause  stands 
ready  for  trial  at  bar  of  the  court  its^  [Law  ;  | 
GoncTB,  Sufbriob],  unless  by  the  fiction  of 
KisiPkius  it  is  transferred  to  the  sittings  in 
London  and  Middlesex,  or  the  assizes  in  the 
coimtiy.    (A  trial  at  bar  is  now  only  granted 
on  application  in  some  special  cases.)    The 
sheriff  of  the  coanty  is  directed  by  a  precept 
issued  by  the  judges  of  assize  to  summon  jurors 
to  attend  at  the  assizes.    A  similar  process 
iasoes  to  summon  jurors  for  the  sittings  in 
liondon    or    Middlesex.      The    pLiintiff  and 
defendant  are  alike  entitled  to  have  the  cause 
tried  by  a  special  jury.    The  list  of  persons 
liiible  to  serve  as  common  jurors  is  made  out 
bj  the  chnrchwaidens  and  overseers  in  each 
parish,  and  after  being  considered  by  justices 
at  petty  sessions,  is  copied  into  a  book  and 
delivered  to  the  sheriff    In  obedience  to  the 
jnctpl  for  summoning  jurors,  the  sheriff  re- 
toras  a  panel  or  list  of  persons  taken  ^m 
this  book,  in  number  from  48  to  72,  and  the 
Kme  panel  now  tries  all  issues,  whether  cii- 
minal  or  dvil,  at  the  session  for  which  it  is 
made  out    The  twelve  jurors  who  are  to  try 
the  cause  are  chosen  by  ballot  out  of  this  list 
The  qualification  of  a  common  juror  is,  to  be 
a  natoial-bom  subject  (unless  on  trial  of  an 
alio,  in  which  the  accused  may  if  he  pleases 
have  a  jury  de  medietaie  lingua^  of  which  one 
half  consists  of  aliens),  to  be  free  from  attaint 
of  an  in&mous    crime,  and  to  be  between 
the  ages  of  twenty-one  and  sixty.    All  such 
persons  (with  certain  privileged  exceptions) 
pcasesane  10^.  a  year  in  freehold  or  copyhold 
lands  and  tenements,  or  20/.  a  year  in  lands 
held  on  lease  for  twenty-one  years,  or  rated  as 
boQseholders  to  the  pooi^s  rate  in  Middlesex 
for  30/^  elsewhere  20/.,  or  occupying  a  house 
▼ith  fifteen  windows,  are  liable  to  serve.    Li 
the  city  of  London  the  juior  must  be  a  booM* 
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holder  or  occupier  within  the  dty,  and  have 
property,  real  or  personal,  to  the  amount  of 
100/.  All  persons  described  in  the  jurors'  book 
as  esquires  or  of  a  higher  degree,  or  as  bankers 
or  merchants,  are  qualified  to  serve  on  special 
juries.  If  on  a  trial  sufiicient  qualified  jurors 
are  not  in  attendance,  a  tales  may  be  prayed ; 
and  bystanders  are  called  in  to  fill  up  the 
number.  This  seldom  occurs  but  in  special 
jury  cases ;  and  in  these  the  talesmen,  as  they 
are  vulgarly  tenned,  are  taken  from  the  oomxnon 
jxajhst. 

The  jury  being  summoned,  the  trial  pro- 
ceeds ;  unless  either  party  challenge  the  jurors. 
ChaSenyes  are  either  to  the  array  or  to  the  polls, 
A  challenge  to  the  array  is  an  objection  to  the 
whole  panel,  and  can  only  be  on  account  of 
default  or  partiality  of  the  sheriff.  Challenges 
to  the  polls,  i.  e.  to  individual  jurors,  are  said 
to  be  of  four  kinds ;  propter  honoris  respectum^ 
propter  defectum,  propter  affectum^  and  propttr 
delictum.  1.  Where  a  party  is  exempted  by 
statute  from  serving,  he  may  challenge  himself. 
2.  InsufScient  qualification  is  a  ground  of 
challenge  by  either  party.  3.  On  supposed 
bias  or  partiality,  as  by  reason  of  kmdred. 
Challenges  to  the  favour  are  on  a  meresuspidon 
of  partiality.  4.  Legal  infamy  is  the  fourth 
ground  of  challenge.  In  a  criminal  case  the 
law  of  challenges  is  the  same  as  in  a  civil 
one;  except  that  the  prisoner  for  felony  has 
the  additional  privilege  of  making  peremptory 
challenges  without  cause  assigned  to  any  num- 
ber of  jurors  not  exceeding  twenty.  Chidlenges 
for  cause,  if  to  the  polls,  are  tried  by  the  court; 
except  those  to  the  favour,  which  the  court  ap- 
points two  jurors  if  sworn,  if  not  two  indifferent 
persons,  to  try.  Challenges  to  the  array  are 
tried  entirely  at  the  discretion  of  the  court.. 

According  to  the  common  course  of  a  trial  at 
nisi  prius,  the  counsel  for  that  party  on  which 
the  affirmative  of  the  issue  is  thrown  by  the 
pleadings  (that  is,  except  in  occasional  cases, 
the  plaintiff)  opens  his  C€ue  by  a  statement  to 
the  jury,  and  then  calls  witnesses  to  prove  it 
He  may  now,  since  17  &  18  Vict  c.  125,  alno 
sum  up  his  case  at  the  end,  unless  the  opposite 
counsel  says  he  is  about  to  call  witnesses.  The 
counsel  for  the  other  party  then  replies ;  and  if 
he  also  calls  witnesses,  he  likewise  may  sum  up, 
and  the  first  speaker  has  a  final  reply.  Aftc-r 
the  evidence  is  given  and  the  case  closed,  the 
jurors  are  kept  together  to  deliberate  on  their 
verdict  They  must  be  without  meat,  drink,  or 
fire^  unless  otherwise  ordered  by  the  judge ; 
and  as  unanimity  is  necessary  to  a  verdict,  it 
was  held  at  common  law  that  if  the  jury  could 
not  agree,  the  judgjo  might  cause  them  to  bo 
carried  round  the  drcuit  from  town  to  town 
in  a  cart  In  practice,  it  is  usual,  when  they 
cannot  be  brought  to  agreement^  to  discharge 
the  jury.  Although  the  jury  in  ordinary  lan- 
guage are  said  to  be  judges  of  the  fact  only, 
yet  a  general  verdict  in  a  civil  or  criminal  case 
ordinuily  decides  both  the  facts,  and  whether 
the  law  as  stated  by  the  judge  is  immediately 
applicable  to  those  fiictH:  e.g.  tk  yerdkt  guilty 
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on  a  ch&rge  of  murder  implies  both  that  the 
act  was  committed,  and  that  it  was  committed 
tinder  circumstances  amounting  to  murder. 
The  jury  may,  however,  find  under  certain 
circumstanees  a  special  yerdict^  that  is  a  verdict 
in  which  the  facts  of  the  case  are  specially 
stated,  and  it  is  left  to  the  court  to  apply  the 
law ;  or  they  may  find  a  general  rerdict,  subject 
to  a  special  case  as  to  a  point  of  law.  In  cases 
of  criminal  prosecution  for  libel,  much  differ- 
ence of  opinion  formerly  prevailed  as  to  the 
effect  of  a  verdict  It  was  held  by  most  lawyers 
that  the  only  questions  for  their  consideration 
were  the  fact  of  publication,  and  the  truth  of 
what  is  technically  called  the  innuendos,  yiz. 
that  the  passages  of  the  libel  cited  did  apply  to 
such  or  such  facts  and  individuals.  But  by  32 
Geo.  III.  c.  60  (passed  through  the  influence  of 
Hr.  Fox)  it  was  enacted  that  on  every  trial  of 
an  indictment  or  information  for  libel  the  jury 
may  find  a  general  yerdict  of  guilty  or  not 
guilty  upon  the  whole  matter  in  issue,  thus  de- 
ciding whether  the  matter  published  amounts 
to  a  Hbel  or  no.    As  to  the  grand  jury,  see 

Iin)ICTlfENT. 

Trial  by  jury,  essentially  an  English  insti- 
tution, has  only  gradually  and  imperfectly 
made  its  way  into  the  institutions  of  foreign 
countries ;  but  its  excellence  for  the  purposes 
of  criminal  justice  seems  to  be  now  generally 
admitted,  whatever  opinions  may  be  entertained 
respecting  its  value  in  civil  cases. 

In  Scotland,  there  is  some  question  as  to  the 
antiquity  of  trial  by  jury  in  civil  cases.  But 
the  practice,  if  ever  it  existed,  became  early 
obsolete;  and  it  was  reintroduced  in  1816  by 
the  Act  66  Geo.  III.  c.  42.  The  verdict  of 
nine  (out  of  twelve)  jurors  may  now  be  taken 
after  three  hours'  deliberation.  In  criminal 
cases,  trials  have  taken  place,  immemorially, 
by  an  asaiee  or  jury  of  fifteen.  The  verdict  is 
that  of  a  majority,  and  may  be  either  guilty, 
not  guilty,  or  not  praven ;  in  which  last  case 
the  party  cannot  be  tried  a  second  time. 

In  America,  trial  by  jury  in  criminal  cases, 
and  in  civil  above  twenty  dollars,  is  established 
by  the  constitution  of  the  United  States.  It  is 
regulated  for  most  purposes  by  the  law  of  the 
several  states:  the  general  rule  is  that  of 
unanimity. 

Trial  by  jury  in  criminal  cases  was  first 
established  in  France  in  1791.  The  juf^  of 
accusctiionf  analogous  to  the  English  grand  jury, 
was  then  established,  but  shortly  di^ntinuea : 
the  Jury  of  judgment  alone  subsists.  The  jury 
decide,  by  a  majority,  on  the  question  of  guilty 
or  not  guilty,  and  subsequently  whether  there 
are  extenuaUnq  circumstances.  There  is  no  trial 
by  juiv  in  avil  cases ;  though  in  certain  cases 
special  bodies  so  termed  may  be  called  to 
assess  damages,  as  in  the  case  of  compensation 
for  expropriation. 

Trial  Dv  jury  exists  in  criminal  eases  in 
Belgium,  Portugal  (m^ority  of  two-thirds^ 
Switzerland,  and  Italy.  It  was  introduced  into 
Fnissia  in  1849  (m^'ority ;  but  if  seven  to  five, 
the  judges  decide) ;  and  into  Austria  in  1860. 
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Tury-iiiast.  In  Naval  afiairs,  a  t^'mporary 
mast  erected  in  a  ship  in  the  room  of  one  that 
has  been  carried  away.  Jury-masts  are  some- 
times erected  in  a  new  ship  to  navigate  her 
down  a  river,  or  to  a  neighbouring  port,  wliero 
her  proper  masts  are  prepared  for  her. 

Jiu  (Lat.  an  ordinance  of  human  lav,  as 
contrasted  with  fas,  the  obligation  of  dirine 
law).  According  to  Gains,  all  law  was  divided 
into  jus  gentium,  the  law  of  nations,  and  jus 
civile,  or  the  whole  body  of  law  peculiar  to 
KQj  state.  Ulpian  and  other  lawyers  added  a 
third  distinction,  namely  jus  naturale,  or  a  lav 
common  to  man  and  beasts.  The  civil  law  was 
comprehended  in  the  jus  scriptum  and  jus  non 
scriptum,  or  written  and  unwritten  law,  and 
was  divided  into  public  and  private  law. 

The  word  Jus  also  had  the  meaning  of  a 
faculty  or  legal  right.  Thus  we  have  the  jus 
connubii,  or  right  of  intermarriage,  a  right 
strictly  guarded  in  all  ancient  states ;  jus  qui- 
ritium,  or  the  state  of  full  Roman  citizenship; 
jus  imaginum,  the  right  of  setting  up  busts  or 
images  of  forefathers,  answering  to  our  rifrht 
of  using  armorial  bearings,  &c.  Modem  law 
has  introduced  many  other  distinctions  under 
the  head  JuSf  which  our  limits  forbid  u;:  to 
notice.  (See  the  article  *  Jus,*  and  the  other 
articles  to  which  reference  is  therein  made,  in 
Dr.  Smith's  Dictionary  of  Greek  and  Bomsn 
Antiquities.) 

Juste  Mllleiu    [Milieu,  Juste.] 

Xastlces  of  tbe  Peace.  In  English  Liw, 
these  magistrates  are  descended  from  the  ann<nt 
conservators  of  the  peace,  and  are  appointed  to 
their  office  in  eveiy  coun^  by  the  king's  spofial 
commission  under  the  great  seal ;  whi<£  appoints 
them  all,  jointly  and  separat^-ly,  to  keep  the 
peace,  and  any  two  or  more  of  them  to  enquire 
of  or  determine  felonies  and  misdemeanonrf. 
Some  justices,  also,  are  so  by  Act  of  Parliampnt 
or  charter,  as  the  mayor  and  other  magistrates 
in  corporate  towns,  &c.,  and  pertain  other 
particular  officers.  Some  justices  are  ex- 
pressly nominated  in  the  commission,  so  th&t 
certain  business  cannot  be  transacted  without 
their  presence ;  these  are  said  to  be  of  the 
quorum^  and  all  the  justices  are  now  usuallj 
included  in  the  Ust.  The  qualification  of  & 
justice  is  to  have  an  estate  of  100^.  a  year  free 
of  incumbrance,  or  a  reversion  after  one  or  more 
lives  of  800/.  a  year;  but  many  privileged 
persons  may  act  without  qualification  by  estate. 
A  justice  intending  to  act  under  this  commission 
sues  out  a  writ  of  dedimus  pof^taiem  from  the 
clerk  of  the  crown  in  chancexy,  and  takes  certain 
usual  oaths. 

The  duties  and  powers  of  a  justice  of  the 
peace  are  of  two  kinds ;  ministerial  and  judicial 
1.  He  acts  in  the  former  capacity  in  preserving 
the  peace ;  hearing  charges  against  ofienders ; 
examining  the  informant  and  his  witnesses; 
binding  over  the  parties  to  prosecute  or  give 
evidence ;  and  committing,  or  admitting  to  bail, 
according  to  the  nature  of  the  oiTence,  parties 
who  are  brought  before  him.  The  stat^  11  & 
12  Vict,  c   42  requires  justices  to  take  the 
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entitled  to  double  costA.  These  magistratps 
are  also  punishable  criminally  by  indictment 
or  information. 

The  police  justices  of  London  and  its  yicinity 
are  stipendiary  magistrates,  created  by  Act  of 


B09t  material  part  of  tlie  evidence  on  exami- 

lurioDS  before  them  in  writing,  to  be  returned 

to  the  assizes,  both  in  charges  of  felony  and 

misdemeanour.     2.  An  extensive  jurisdiction, 

fwomuj  and  formal,  is  now   exercised  by 

;i4i«8  of  the  peace,  numerous  branches  of  |  Parliament. 

juiicature,  both  criminal  and  civil,  having  been       Jaatiolary,  Cliief  (Low  Lat  magnus  jus- 

gradnallv  confided  to  their  authority,   either   ticiariiis,  or  capitalisjusticiariustotiusAnglia^), 

fj  TvTsed  by  them  individually,  or  at  the  petty   An  ofl&cer  of  high  power  and  dignity  under  tho 


Ksions  and  general  quarter  sessions  of  the 
pace.  The  latter  court,  b^  34  Edw.  III.,  has 
jan«diction  over  all  felonies  and  trespasses 
vhatever:  in  practice,  simple  larcenies  and 
msLT  other  felonies  and  small  misdemeanours 
an  tried  by  a  jury  before  it.  But  doubts  having 
{ff Tailed  as  to  the  extent  of  its  authority,  that 
;x::Lonty  in  criminal  cases  was  strictly  defined 
in  \U2  (5  &  6  VicL  c.  38) ;  capital  crimes,  and 
4i«]  a  variety  of  offences  of  the  more  serious 
flan,  being  excepted  from  ita  jurisdiction.  It 
hit  alsobv  vanoos  statutes  jurisdiction  over 
eereral  ounces  relating  to  highways  and  to 
pme;  it  is  an  appelate  court  from  many 
JnissoDs  of  indixidnal  magistrates ;  and  it  hais 
<»e  laigv  and  exdnsiTe  power  committed  to  its 
em  by  the  leeisUture,  viz.  the  hearing  and 
6viding  appeus  from  orders  of  magistrates 
n-ktire  to  the  imposition  of  the  poor's  rate,  and 
'}  the  removal  of  paupers  from  one  parish 
t)  another  in  which  they  are  shown  to  have 
a  1^  settlement.  [SETTLEifBMT.]  Justices 
i-ive,  cither  singly  or  jointly,  summary  juris- 
tLc^ioQ  io  questions  of  contract  between  certain 
eJL«csof  masters  and  servants ;  in  small  illegal 
takiagy  of  property,  whether  strictly  personal, 
«  in  part  connected  with  the  freehold, 
not  exceeding  &».  in  value ;  and  in  common 
aauohs  and  batteries  not  accompanied  by  an 
attempt  to  commit  felony  (stat.  24  &  25  Vict, 
e.  100)  and  in  many  other  cases.  The  pzo- 
ttcdmgs  are  in  genml  on  a  written  charge, 
iometimes  termed  a  complaint;  but  in  pro- 
tftdia^  for  a  penalty  more  genenlly  an  infor- 
mation :  on  reoeivinff  which  the  justice  grants 
a  sonunons  to  canse  ue  appearance  of  the  party 
cbzged.  An  appeal  to  the  quarter  sessions 
froia  the  convictum  or  order  of  justices  is  now 
is  aost  eases  expressly  given  by  statute ;  and 
the  eoai  of  session,  on  hearing  me  case,  is  said 
cither  to  afirm  or  quash  the  conviction  or  order. 
Tbe  proeMdings  are  further  removable  in  some 
eases  into  the  superior  courts  by  certiorari,  or 
by  Kating  a  speoal  case. 

Other  sommaiy  remedies  afforded  by  magis- 
^■^  are  in  cases  of  forcible  entiy  and  de- 
<^r,  and  some  that  arise  between  landlord 
lai  tenant 

Jwtiees  of  the  peace  are  liable  to  actions 
It  the  suit  of  parties  iignred  by  them  wilfully 
m  the  oenase  of  their  authority.  But  it  is 
pivfided  by  statute  that  they  shall  haye  notice 
<^  any  a^oo  coounenced  against  them,  and  the 
«»e  of  such  action,  one  month  before  the  writ 
nncdoot;  and  the  acdon  must  be  commenced 
^thin  six  months  after  the  iigniy  complained 
«•,  Pcnons  leeovmng  a  yerdiet  against 
*  J'irtioe  are  now  no  longer  (as  formerly) 
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Norman  kings  of  England,  who  presided  over 
all  functionaries  in  the  aula  regia,  or  king's 
court,  so  long  as  it  followed  tho  person  of  tlio 
king ;  and  was,  says  Blackstone,  by  virtue  of 
his  office,  guardian  of  the  realm  in  the  king's 
absence.  The  formidable  power  of  the  chief 
justiciary  was  curbed  to  some  extent  by  the 
provisions  of  the  great  charter,  especially  that 
which  fixed  the  trial  of  common  pleas  at 
Westminster;  and  became  altogether  obsolete 
when  the  various  branches  of  his  jurisdiction 
were  broken  into  distinct  courts  of  judicatiiro 
under  Edward  I.    (Blackstone,  Com.  iii  39.) 

Xiistlolai7,  Tlie  Blffli  Conrt  oi;  In 
Sootlaad.  This  court  is  composed  of  five  of  tho 
Lords  of  Session,  added  to  the  Justice-Clerk,  tho 
president  of  the  court.  It  is  the  supreme  court 
of  criminal  justice ;  with  the  power  of  advo- 
cating or  suspending  all  sentences  of  inferior 
criminal  judges.  It  has  circuit  courts  twice 
a  year ;  and  an  additional  circuit  is  now  hold 
in  Glasgow  during  the  Christmas  recess  of  the 
court  of  session.  The  sinecure  office  of  Loid 
Justice-General  was  in  1831  meiged  in  that  of 
the  Lord  President.   [Sbssion,  Coubt  op.] 

Jnatidea.  In  Law,  a  special  writ  empower- 
ing the  sheriff  of  a  county  to  hold  plea  of  an 
action  in  his  court  By  means  of  this  writ  all 
personal  and  many  real  actions  might  be  tried 
in  the  county  courts.     It  is  now  disused. 

JastUloattoii  (Lat  justificatio,  answering 
to  the  Gr.  iiKcdwru),  In  Theology,  men  aro 
said  to  be  justified  when  accounted  just  or 
righteous  in  the  sight  of  God,  or  placed  in  a 
state  of  salvation.  According  to  the  eleventh 
article  of  the  church  of  England,  we  aro 
justified  'by  faith,  and  not  for  our  works 
or  deservings.*  The  twelfth  declares,  that, 
'although  good  works,  which  are  the  fruits 
of  faith,  and  follow  after  justification,  cannot 
put  away  our  sins  and  endure  the  seve- 
rity of  God's  judgment,  yet  are  they  pleasing 
and  acceptable  to  God  m  Christ,  and  spring 
necessarily  out  of  a  true  and  lively  faith,  inso- 
much that  by  them  a  lively  faiUi  may  be  as 
evidently  known  as  a  tree  is  discerned  by  tho 
fruit'  The  first  of  these  articles  ia  chiefiy 
directed  against  tho  Bomanist  doctrine  of  me- 
ritorious works ;  the  second,  based  on  the  lan- 
guage of  St.  James,  that  a '  man  is  justified  by 
works,  and  not  by  faith  only'  (ii.  24),  regards 
faith  and  works  as  inseparably  connected,  and 
is  aimed  principally  against  the  doctrine  of  those 
who  were  termed  Antinomians  or  Solifidians. 

Jostliiiaii,  Code  of.    [Pakbects.! 

Tate.  The  fibre  of  Corchorwt  rfl/WM/flmand 
C,  olitoriusj  much  used  in  India  for  making 
cordage  and  coarse  clotha 
T  2 


Digitized 


by  Google 


KAMI 


S.  A  eonsonan^  used  in  moat  andent  and 
modem  langaagee.  It  is  derived  from  the 
Greek  Jca'ppa,  the  Hebrew  JcopK  It  has 
the  same  sonnd  as  0  before  a,  o,  and  «,  and 
hence  it  has  often  been  ^rononnced  snperflnous. 
In  Latin  K  occurs  only  in  a  few  words,  thongh 
it  was  frequently  used  in  the  same  language  as 
an  abbreviation  for  words  beginning  with  C; 
as  K.T.  for  capite  tonsus,  &c  &c.  In  the 
French  alphabet  K  is  only  nsed  in  words 
derived  fsoim  foreign  languages.  As  a  numeral 
it  was  employed  to  express  250 — 

K  qnoque  dnoentOB  et  qninqnaginta  dooobit. 

Xaaba.    [Caaba.] 

Xabbala.    [Cabala.] 

Kadi.    [Cadi.] 

Xalmaoan  or  Calmaean.  A  title  given 
in  the  Ottoman  Empire  to  a  depu^  or  governor. 
There  are  generally  two  kaimacans,  one  residing 
at  Constantinople,  the  other  attending  the  grand 
vizier  as  his  lieutenant 

Xalnozoic.    [Cjbnozoic] 

XalLOdyle  {Or,  leoxi^f,  bad,  and  ffXi;,  matter), 
A  compound  of  nydrocarbon  and  arsenic,  having 
the  formula  C4  Hq  As.  It  is  a  clear  liquid., 
which  takes  fire  when  dropped  through  the  air, 
burning  with  a  blue  flame,  and  forming  water, 
carbonic  acid,  and  arsenious  acid;  the  latter 
rises  as  a  white  smoke.  Cadets, fuming  liquor , 
called  also  Alkarsint,  is  an  oxide  of  kakodyle 
-C^He  AsO. 

XakodyUo  Aoid.  Aleargen^  or  cacodylic 
acid.    A  product  of  the  oxidation  of  kakodvle. 

Xakozene  or  Caoozene  (Gr.  kokSs,  bad, 
and  C^wj,  guest),  A  native  phosphate  of  iron, 
occasionally  associated  with  the  native  oxides. 
So  c^Uled,  probably,  in  consequence  of  the  in- 
jurious effect  produced  b^  the  phosphorus 
which  it  contains,  upon  the  iron  smelted  from 
the  ore  with  which  it  is  found. 

Xalamalka.  The  name  of  a  favourite 
Hungarian  dance. 

Xalev  Sea.    [Crambk] 

Xalaidoplione  (Gr.  K<iK6i^  pretty  \  cTSor, 
fomt'y  QsA^vii,  sound).  An  invention  of  Prof. 
"Wheatstone's,  in  which  a  knob  reflecting  a  point 
of  light  attadied  to  a  vibrating  plat«  describes 
various  beautiful  curves  corresponding  with  the 
musical  notes  produced  by  the  vibrations. 

Xaleidoseope  (Gr.  koX6$)  c78os;  and 
cKtnrin,  I  view).  An  optical  toy,  which,  by  a 
particular  arrangement  of  reflecting  surfaces, 
presents  to  the  eye  a  series  of  symmetrical 
images  often  remarkable  for  their  beauty. 

The  kaleidoscope  is  formed  by  two  plane 
mirrors  or  slips  of  glass,  from  six  to  ten  inches 
in  length,  and  from  an  inch  to  an  inch  and  a 
half  in  breadth  at  the  one  end,  though  some- 
what narrower  at  the  other,  joined  together 
along  the  edges  lengthwise,  and  inclined  to 
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each  other  at  an  angle,  which  must  be  an  evm 
aliquot  part  (that  is  to  say,  the  sixth,  eighth, 
tenth,  &c.)  of  four  right  angles.  The  edges  of 
the  mirrors  are  kept  in  contact  by  a  strip  of 
black  silk  glued  along  the  back  of  the  plate;:, 
which,  if  formed  of  gkss,  must  be  coated  with 
black  varnish  or  sealing  wax,  to  prevent  re- 
flexion from  their  posterior  surfaces.  The 
mirrors  bein^  ai^^usted  at  the  proper  angle, 
are  placed  within  a  tin  tube,  where  they  are 
kept  in  their  proper  position  by  pieces  of  cork 
or  wood  wedged  in  between  them  and  the  tulH>. 
One  end  of  the  tube  has  a  small  circular  aperture 
in  its  centre,  to  which  the  eye  is  applied ;  in  the 
other  end  two  plane  glasses  are  fixed  parallel  to 
each  other,  and  perpendicular  to  the  axis  of  the 
tube,  and  about  an  eighth  of  an  inch  apart. 
Between  these  glasses,  which  form  a  cell,  the 
objects  which  produce  the  images  are  place^l 
Those  which  answer  the  purpose  best  are  small 
fragments  of  coloured  glass,  beads,  or  other 
coloured  diaphanous  matters,  of  such  a  size 
that  when  the  tube  is  turned  round  they  move 
freely  within  the  cell  and  assume  new  por- 
tions. In  order  that  the  eye  may  not  be 
disturbed  by  objects  without  the  tube,  the 
outer  glass  should  be  slightly  ground,  but  the 
inner  must  be  perfectly  transparent. 

On  applying  the  eye  to  the  aperture  of  the 
tube,  the  objects  within  the  cell  at  the  other  end 
are  seen  multiplied  by  repeated  reflections  from 
the  two  mirrors,  and  a  succession  of  symme- 
trical images  presented,  all  arranged  round  a 
centre,  and  combined  into  a  perfect  whole.  As 
the  objects  are  placed  loosply  in  the  cell,  every 
motion  of  the  tube  changes  their  relative  posi- 
tions, and  produces  an  entirely  new  image ;  and 
it  is  this  endless  variety  of  new  combinations 
which  creates  the  pleasing  effect 

Xalends.    [Calknds.] 

Xall.  An  Arabic  word,  signifying  the  ashes 
left  after  the  combustion  of  vegetable  substances; 
hence  the  word  alkali.  Pota&sa  is  frequently 
termed  kali^  and  potassium  kaUtiTH,  by  the 
German  chemists;  hence  K  is  used  as  the 
symbol  for  potassium. 

Xalmla  (from  Kalm,  a  traveller  in  North 
America).  A  genus  of  beautiful  North  Ameri- 
can Ericaceous  plants,  with  a  monopetalous  ct> 
rolla,  which  confines  ten  stamens  by  their  anthers 
in  the  same  number  of  niches  in  its  sides.  The 
flowers  are  white  or  pink,  and  the  leaves  ever- 
green ;  but  the  plants  are  noxious,  and  K.  an- 
gusiifolia  has  received  the  name  of  LambblL 
The  Canadian  partridge  is  said  to  become 
poisonous  as  human  food  after  feeding  on  the 
Kalmia, 

XalTptollfte.    [Caltptoutb.] 

Xanil.  A  Japanese  title  belonging  primarily 
to  the  celestial  gods  who  formed  their  first  mythi- 
cal dynasty,  then  extended  to  the  tenestrial  gods 
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of  th«  second  dynastj,  and  then  to  the  long 
line  of  spiritual  jirinces  who  are  still  represented 
bythemicado.  [Tycoon. J  In  addition  to  this, 
every  patriot,  or  anyone  distinguished  for  saint- 
licess  or  miraculous  powers,  may  after  death 
be  deified  as  a  kami,  so  that  the  number  of 
these  demigods  is  indefinite.  Some  of  these 
spirits  preside  specially  over  the  elements  and 
povers  of  nature.  The  worship  of  these  demi- 
gods is  called  Kami-no-mitsi,  or  the  Way  of 
the  EamL  (Bishop  of  Victoi'ia's  Ten  Weeks 
in  Japan^  p.  44 ;  Klaproth,  Annals  of  Jupan^ 
1834.) 

iramlffhl.  The  name  of  a  Easorial  or 
G^ilUnaceous  bird,  remarkable  for  having  its 
vings  anned  with  two  strong  spurs,  and  its 
bead  vith  a  long,  slender,  cylindrical  and 
nearly  straight  horn.     [PALAacEDEA.] 

Sammererite.  A  hydrated  silicate  of 
slniDina  and  magnesia,  often  accompanying 
ehromite  of  iron.  Named  after  Kammerer,  the 
mioeralngist. 

Xamptollcoii.  A  name  given  to  a  new 
Tsrii'ty  of  floor  covering,-  composed  of  Indian 
rubber,  gutta  percha,  and  cork.  Equal  quantities 
of  the  two  former  substances,  having  been  first 
liquefied  in  naphtha  or  some  other  proper  sol- 
vent, are  mixed  with  cork  which  has  been  ground 
iofo  a  fine  dust.  This  mixture,  while  warm 
aDdsoft,  is  fiattened  out,  by  being  passed  under 
smooth  heavy  rollers,  into  sheets  ten  or  twelve 
yaivls  long,  varying  in  width  from  one  to  two 
yards,  and  from  ono-eighth  of  an  inch  to  one 
inch  in  thickness.  The  sheets  thus  prepared 
are  allowed  to  lie  flat  until  sufficiently  set  or 
hardened,  when  they  are  rolled  up  as  fit  for  use. 
Patterns  are  printed  on  the  material  thus  pre- 
pared, in  the  same  way  in  which  floor  dotn  is 
stamped  by  blocks. 

The  advantages  of  kamptulicon  over  ordi- 
saiy  floor  cloth  consist  in  its  warmth,  softness, 
and  elasticity,  and  if  the  whole  floor  is  covered 
it  is  perhaps  more  durable ;  but  on  the  other 
band  it  is  easily  torn,  and  when  once  laid 
upon  a  floor  it  cannot  bo  removed  without 
coDsiderable  damage. 

XampijUto  (Gr.  KoforCKof,  curved;  fh)m 
its  barrel-shaped  crystals).  A  variety  of  Mime- 
tite  which  is  found  ciystallised,  of  colouhs  vair- 
in;;  from  yellowish  to  brown  and  brownish- 
red,  at  Drygill  in  Cumberland ;  also  at  Baden- 
Yeiler  and  Johanngeorgenstadt  in  Saxony. 

Zamsla.  A  hot  diy  southerly  wind,  common 
in  Egypt  and  the  deserts  of  Africa.  It  blows 
sometimes  for  fifty  days  together. 

Xanelte.  Native  arsenical  manganese. 
Darned  after  Sir  XL  J.  Eane,  by  whom  it  was 
first  noticed. 

Kangaroo.  The  native  name  of  a  large 
inligenous  quadruped  of  New  Holland;  it 
bt^longs  to  a  genus  characterised  by  a  strictly 
herbivorous  modification  of  the  marsupial  type 
(/f  the  dental  organs,  and  by  a  remarkably  long 
and  strong  tail  and  hind  legs.    [Macbofub  and 

MlRSUPIALIA.] 

Xaatlan  Vlilloaopby  (known  also  by  the 
name  of  the  Critical  Philosophy).    A  system 
277 


KANTIAN  PHILOSOPHY 

of  philosophy,  which  owes  ita  exigence  to 
Immanuel  Kant^  professor  of  logic  and  meta- 
physics in  the  university  of  Konigsberg  in  the 
latter  half  of  the  eighteenth  century.  The 
promulgation  of  Slant's  doctrines  forms  a  veiy 
marked  era  in  the  history  of  philosophy. 

At  the  time  when  Kant  commencea  his  meta- 
physical labours,  the  philosophiad  world  was 
divided  between  the  sensualism  of  the  French 
followers  of  Locke  on  the  one  hand,  and  the 
dogmatic  rationalism  of  the  disciples  of  Wolf 
and  Leibnitz  on  the  other.  The  former,  by  a 
species  of  analytical  legerdemain,  resolved  all 
our  mental  powers  into  modifications  of  sense ; 
while  the  latter,  in  an  equally  indiscriminating 
spirit,  though  with  far  more  laudable  intentions, 
sought  to  construct  a  sprstem  of  real  truth  out 
of  the  abstract  concepuons  of  the  understand- 
ing. Against  both  of  these  schools  Kant  de 
clajred  open  warfare.  Withdrawing  himself 
from  all  ontological  speculation,  he  sought,  by 
a  stricter  analysis  of  our  intellectual  powers, 
to  ascertain  the  possibility  and  to  determine 
the  limits  of  human  knowledge.  He  divides 
the  speculative  part  of  our  nature  into  three 
great  provinces — sense,  understanding,  and 
reason.  Our  perception  of  the  outward  world 
is  representative  merely:  of  things  as  they 
are  in  themselves  it  affords  us  no  notice.  In 
order  to  render  human  experience  possible,  two 
ground-forms,  under  which  all  sensible  things 
are  contemplated,  are  assumed—time  and  space. 
To  these  he  assigns  a  strictly  subjective  reality. 
The  truth  of  the  fundamental  axioms  of  geo- 
metry rests  on  the  necessity  and  universiSity 
of  our  intuitions  of  space  in  its  three  dimen> 
sions — ^intuitions  which  are  not  derived  fix)m 
any  one  of  our  senses,  or  from  any  combinations 
of  them,  but  lie  at  the  ground  and  are  the 
condition  of  all  sensible  human  experience. 
The  understanding,  or  the  faculty  which  com- 
bines and  classifies  the  materials  yielded  by 
sense,  Kant  subjects  to  a  simiUr  analysis.  AU 
its  operations  are  generalised  into  four  fonda- 
mental  modes  or  forms  of  conception ;  which, 
after  the  example  of  Aristotle,  ho  names  eafe- 
gorUs.  [Catboobt.]  These  are  four  in  num* 
ber:  1.  Quantity,  including  unity,  multeity, 
totality;  2.  Quality,  divided  into  reality, 
negation,  and  limitation;  3.  Relation,  viz. 
substance  and  accident,  cause  and  effect,  action 
and  reaction ;  and  4.  Modalitv,  also  subdivided 
into  possibility,  existence,  and  necessity.  These 
form,  as  it  were,  the  moulds  in  which  the  rude 
material  of  the  senses  is  shaped  into  concep- 
tions, and  becomes  knowledge  properly  so 
called.  The  categories  in  themselves  are  the 
subject-matter  of  logic,  which  is  thus  far  a 
pure  science,  determinable  k  priori.  The  third 
and  highest  faculty,  the  reason,  consists  in  the 
power  of  forming  ideas — ^pure  forms  of  intel- 
ligence^  to  whi(£  the  sensible  world  ha^  no 
adequate  correspondents.  Out  of  these  ideaa 
no  science  can  be  formed ;  they  are  to  be  re- 
garded as  regulative  onlj,  not  as  constitutive. 
The  existence  of  God,  immortality,  freedom, 
are  the   olgects   after  which  the   reason  ia 


Digitized 


byG00gl( 


KAOLIN 

perpetually  striying,  but  concerning  wHch  it 
can  decide  nothing  either  one  way  or  the  other. 
Thufl  far  Kant's  system  may  be  regarded  as 
one  of  pure  scepticism.  The  deficiencies  of 
our  bpeculative  reason  he  conceives  to  be  sup- 
plied by  the  moral  faculty,  to  which  he  has 
giren  the  name  of  practiced  reason^  the  object 
of  which  is  to  determine,  not  what  is,  but  what 
ought  to  be.  Ab  the  former  determines  the 
form  of  our  knowledge,  so  the  latter  prescribes 
the  form  of  our  action.  Obligation  is  not  a 
mere  feeling ;  it  is  a  pure  form  under  which 
the  reason  is  compelled  to  regard  human  con- 
duct. The  personality  of  man,  which  lies  at 
the  ground  of  speculatire  knowledge,  becomes 
in  relation  to  action  freedom  of  the  will.  It  is 
in  our  moral  nature  that  we  must  seek  for  the 
only  valid  foundation  of  the  belief  in  God,  the 
immortality  of  the  soul,  and  a  future  state  in 
which  the  demands  of  the  practical  reason 
shall  be  realised.  {Kaxii^s  Philosophical  Works  \ 
Kritik  dcr  Reinen  Vemunft\  Kritik  der 
Practischen  Vemur\ft\  Masson's  Recent  British 
Philosophy;  &c.) 

Kaolin.  The  Chinese  name  tos  porcelain 
day,  A  lai^e  tract  of  this  useful  substance 
occurs  near  St  Austell  in  Cornwall,  whence  our 
potteries  and  porcelain  manufactories  are  copi- 
ously supplied.  The  kaolin  of  Cornwall,  and 
probably  of  other  countries,  is  derived  from 
the  decomposition  of  the  Felspar  of  granitic 
rocks. 

Zapnlte  (Gr.  tcairy^s,  8moJie\  A  variety  of 
Calamine  containing  more  than  15  per  cent,  of 
protoxide  of  iron,  and  found  at  Altenbeig,  near 
Aix-la-Chapelle. 

Kara.  A  Tartar  word,  signifying  6/ac^,  used 
in  many  of  the  Eastern  languages  as  a  prefix 
to  geographical  names;  as  Karamania,  the 
coimtry  of  the  black  people.  It  has  also  been 
employed  in  the  same  capacity  to  signify  tri- 
butary ;  as  kara  kalpacks,  tributary  kalpacks, 

Karaites.    [Cabaptes.] 

Xarellnlte.  An  oxysul^hide  of  bismuth 
fotind  in  lumps  of  a  lead-grey  colour  at  the 
Sawodinsk  mine  in  the  Altai,  accompanied 
by  Telluric  Silver.    Named  after  M.  Karelin. 

KarmatlilanB  or  Karmatlaiis.  A  Mo- 
hammedan sect  which  arose  in  Irak  during  the 
ninth  century  of  the  Christian  era.  It  derived 
its  name  from  Karmata,  its  founder,  a  poor 
labourer,  who  a.<<sumed  the  rank  of  a  prophet. 
They  maintained  bloody  wars  with  the  caliphs 
for  nearly  a  century.  (Taylor,  History  of  Afo- 
hammedanisTHy  p.  223 ;  Secret  Societies  of  the 
Middle  Ages,  Lib.  Ent  Kn.  1837.) 

Karpliollte.    [CARPHOLrrB.] 

Karptaosiderlte  or  Carptaosiderlte 
(Gr.  Kdp^oSt  ^  chip  or  stalk,  and  trlSripoSf  iron). 
A  straw-coloured  phosphate  of  iron  from 
Labrador. 

Karstenltei  A  mineralogical  synonym  of 
Anhydrite,  or  anhydrous  sulphate  of  lime,  aft»r 
the  German  chemist,  Karsten. 

XAtm  The  native  name  of  the  Arabian 
Cat  ha  eduliSf  from  which  is  prepared  a  beverage 
having  effects  similar  to  thobe  of  tea.  Heccnt 
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investigations,  however,  seem  to  show  that  its' 
stimulating  powers  are  not  owing  to  the  pn*- 
sence  of  theine,  none  having  been  detected  in  it 

Kattaetometor  or  Catlietoinetor.  Ad 
instroment  for  measuring  differences  in  height, 
as,  for  instance,  between  two  liquid  columns  in 
equilibrium.  It  usually  consists  of  a  small 
telescope,  sliding  vertically  upon  an  upright 
scale.  The  telescope  is  famisned  with  cross- 
wires,  and  the  point  of  intersection  of  the 
latter  being  brought  to  coincide  with  the  apex 
of  one  of  the  columns  of  liquid,  the  position  of 
the  telescope  upon  the  scale  is  read  off.  Tho 
telescope  is  then  directed  to  the  other  liquid 
column,  and  the  point  of  intersection  of  the 
wires  being  again  brought  to  coincide  with  the 
apex  of  the  column,  a  second  reading  is  made. 
The  difference  between  the  two  readings  ex- 
presses the  difference  in  vertical  height  betweeo 
the  two  columns. 

Kawa  or  Kawa.  Vernacular  names  for  the 
Ava,  Macropiper  methysticum,  a  kind  of  pepper, 
with  narcotic  stimulant  properties ;  it  is  chewed 
by  the  Polynesians  much  in  the  same  way  as 
the  Betel  Pepper. 

Keoklinff  (akin  to  the  German  kugeln, 
to  roll;  Dan.  kekkil).  A  Sea  term  denoting 
the  act  of  encircling  a  cable  or  hawser  with  old 
rope  or  small  chain  to  prevent  it  chafing  at  the 
hawsehole  as  the  ship  rides  at  anchor,  or  to  avoid 
the  dangerous  rubbing  of  ice  or  sunken  rocks. 

Kedffei  Kedce  Ancbor,  Kedff«r  (Dan. 
keddsch).  A  small  anchor  borne  by  large 
ships,  and  employed  in  shallow  water  to  keep 
the  ship's  bow  clear  of  the  main  anchor.  It  is 
also  employed  in  moving  from  one  mooring  to 
another;  a  boat  conveys  the  kedge,  and  drops 
it  at  the  length  of  the  cable  or  point  desired, 
when  the  vessel  is  hauled  up  to  it, 

lEeel  (IceLindic,  kiolr ;  Dutch,  kid).  The 
principal  piece  of  timber  in  a  ship,  first  laid 
on  the  blocks  in  building.  If  we  compare 
the  body  of  a  ship  to  the  human  skeleton,  the 
keel  seems  to  resemble  the  backbone,  and  the 
timbers  the  ribs.  It  is  generally  composed  of 
several  thick  pieces  of  ww>d  placed  lengthways, 
which  after  being  scarfed  together  are  bolted 
and  clenched  through  the  floor  timbers.  From 
the  keel  rise  at  its  extremities  the  stem  and 
stem  post.  Serious  damage  to  the  keel  in- 
volves the  destruction  of  the  ship ;  great  care 
is  therefore  taken  to  protect  it,  oy  fastening, 
somewhat  looselv,  below  it  a  false  keel,  which, 
if  the  vessel  takes  the  ground,  will  probablv 
come  off  and  leave  the  true  keel  unharmed. 
The  word  seems  originally  to  have  signified  an 
entire  ship;  for  we  read  that  the  Saxous  in- 
vaded England  in  caels  (or  keels),  and  in  early 
times  a  fleet  was  described  as  so  many  keels. 
This  signification  partlv  lives  in  keelage,  which 
is  a  duty  levied  on  vessels  entering  certain  ports. 

Keel.  In  Botany,  a  name  applied  in  a 
figtirative  sense  to  the  two  lowest  petals  of  a 
Papilionaceous  corolla,  which,  together,  have 
some  resemblance  to  the  keel  of  a  boat- 

Zeel  BanliniT-  An  obsolete  punishment 
practised  chiefly  in  the  Dutch  navy,  by  which 
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the  culprit  vas  let  dovn  on  one  side  of  tho  ship, 
and  after  passing  under  the  keel  was  haidid  up 
on  the  other.  This  punishment  was  formerly 
not  altogether  unknown  in  tiie  British  navy ; 
bat  it  is  now  nerer  resorted  to. 

Saelinc*  A  name  for  the  common  cod 
[Morrhua  vtd^aris.  Cut.).  [Mobahua  and 
Gadus.] 

Zeelson.  In  Shipbuildings  an  inner  keel 
passing  throughout  the  ressel's  length  parallel 
tothekwl ;  but  above  the  floor-timbers,  through 
vhich  it  is  bolt«d  to  the  keel.  It  adds  ^atlj, 
or  rather  is  indispensable,  to  the  stability  of  a 
WijiAen  ship.  The  heels  of  the  masts  rest  upon 
the  keelson.  Sister  keelsons  are  smaller  keel- 
»n8  sitoated  on  each  side  of  the  keelson  at  a 
rhort  distance  for  the  purpose  of  consolidating 
the  floor-timberB,  crosspieces,  and  futtooks. 
Like  the  keel,  the  keelsons  aro  composed  of 
wTowl  pieces  of  timber  scarfed  together  and 
ieenred  by  dowels  op  ooaks.     [Keel.] 

Keep  XA.-Sax.  kepan).  A  word  denoting 
the  stronghold  of  a  castle,  to  which  in  cases 
lit  emergency  the  besieged  inmates  retreated, 
and  there  made  their  last  efforts  of  defence. 

4'OWJON.] 

Keeper  of  tlae  Chreat  Seal,  Xord*  or 
lerd  Keeper.  An  officer  of  high  dignity  in 
the  English  constitution,  whose  office  is  created 
Iy  the  deliyery  of  the  king^s  great  seal  into  his 
c-u^tody.  He  is  prolocutor  or  speaker  of  the 
House  of  Lords  by  prescription.  By  6  Eliz.  c 
13,  the  offices  of  lord  chancellor  and  lord  keeper 
are  declared  to  be  of  exactly  the  same  authority ; 
and  vhen  there  is  no  chancellor,  the  great  seal 
i>  ordinarily  put  in  com  mission.  [Chancellob  ; 
Seu..]  (B1.  Chm.  iii.  47.)  The  keeper  of  the 
prirr  seal  is  styled  Lord  Privy  SeaL 

Keeper  of  a  KsLpnet.    [Magnet.] 

Keeping.  In  Painting,  the  management  of 
the  lights^  shadows,  ooloius,  and  aerial  tints 
mmSi.  subordination  to  each  other  that  each 
objVc't  may  seem  to  stand  rightly  in  the  place 
which  the  linear  perspective  has  assigned  to  it. 
Ol.jwts  in  the  nearer  parts  or  foreground  of  a 
jictare  will  necessarily  receive  the  strongest 
lights  and  shadows;  and  as  more  air  is  in- 
t'^rjosed  in  nature  between  the  eya  and  the 
oljects  as  they  become  more  distant^  so  in 
the  representations  of  them  the  colours  must 
U  less  brilliant  as  they  recede  from  the 
<ye  towards  the  distance  wherein  they  are 
Ut  This  word  must  not  be  confounded 
with  the  term  effect,  though  effijct  is  doubtless 
the  result  of  keeping  in  a  picture,  th&t  word 
Uiog  more  peculiarly  applicable  to  the  sensa- 
tion produced  b^  the  combination  of  accidental 
eiKumstances  in  the  disposition  of  light  and 
ihade. 

KeUtaaatte  or  XeUhanlite.      [Yttbo- 

TITAKITB.] 

KeUoways  Sook.  A  calcareous  bed  at  the 
W  of  the  upper  oolites  of  England,  occupying 
&  position  between  the  Combraah  and  the 
(Mord  day.  It  is  a  thin  bed,  and  of  little  im- 
portance, except  as  separating  the  upper  &om 
the  middle  oohtes.  It  is  purely  local. 
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Kelp*  A  common  term  for  seaweed  or  vraic^ 
which  consists  of  different  species  of  Fuci 
and  LaminaruB.  In  a  strict  sense,  the  term 
kelp  is  confined  to  the  produce  of  seaweed 
when  burnt)  which  consists  of  alkaline  ashes 
used  as  a  manure.  For  this  purpose  it  is  sought 
after  by  farmers  on  the  sea  coast^  and  especially 
by  those  who  have  dry  soils,  the  salt  contained 
in  the  kelp  being  an  absorbent  of  moisture.  It 
has  also  acquired  much  importance  as  a  source 
of  iodine^ 

Kelpies.  In  Scotch  Mythology,  certain 
supernatural  beings,  like  Bogles  anoBrownies. 

Zennel  (Fr.  dienil,  ItaL  canilo,  from  Lat. 
cams,  a  dog).  A  word  denoting  literally  the 
house  in  which  a  pack  of  hounds  is  lodged, 
but  used  metaphorically  for  the  pack  itself.  It 
signifies  also  the  spot  to  which  the  fox  after  his 
nocturnal  depredations  retires  about  the  dawn  of 
day.  Hence,  on  being  found  by  the  hounds  in 
drawing  cover,  he  is  said  to  be  unkennelled, 

aLenniTOttlte-  A  mineral  bearing  some 
resemblance  to  Miargyrite,  but  containing  a 
larger  amount  of  silver.  It  is  found  in  ir- 
regular groups  of  crystals,  varying  in  colour 
from  iron-black  to  lead-grey,  at  Felsobanya  iii 
Hungary.    Named  after  Professor  Kengott 

Kentlali  Kaff.  A  tough  calcareous  stone 
used  extensively  for  building,  and  remarkably 
durable.  It  is  developed  at  Hythe  snd  near 
Maidstone  in  Kent,  and  belongs  to  the  lowest 
part  of  the  cretaceous  group  of  England,  cor- 
responding with  the  Atherfield  beds  of  the 
lowest  part  of  the  lower  greensand  of  the  Isle 
of  Wight.  It  is  very  local,  as  a  yaluable 
building  stone,  even  where  the  other  beds  of 
the  lower  greensand  are  well  shown.  The 
lower  Neocomian  beds  of  France  and  Switzer- 
land, and  the  lower  Quader  of  Saxony,  are 
probably  of  the  same  age,  and  the  latter  con- 
tains building  stone  also.  The  Kentish  rag  is 
brought  to  London,  and  carried  to  some  distance 
for  special  purposes,  where  durability  is  required. 

Zepler'B  &aws.  In  Astronomy,  the  laws 
of  the  planetary  motions,  first  discovered  and 
demonstrated  by  Kepler.  They  form  the  basis 
of  the  whole  theory  of  gravitation  and  physical 
astronomy,  and  are  three  in  number :  1.  That 
the  planets  describe  elh'pses,  each  of  which  hae 
one  of  its  foci  in  the  same  point,  namely  the 
centre  of  the  sun.  2.  That  every  planet  moves 
so  that  the  line  di*awn  from  it  to  the  sun  de- 
scribes about  the  sun  equal  areas  in  equal 
times.  3.  That  the  squares  of  the  times  of 
the  revolutions  of  the  planets  are  as  the  cubes 
of  their  mean  distances  firom  the  sun.  These 
three  laws  or  general  facts  were  discovered  by 
Kepler  fh)m  a  comparison  of  astronomical  ob- 
servations; and  though  it  was  by  means  of 
them  that  Newton  est^lished  the  more  general 
law  of  attraction  inversely  as  the  square  of 
the  distance,  they  are  themselves  direct  conse- 
quences of  that  hypothesis.  The  first  law,  that 
of  the  elliptic  motion  of  the  planets,  was 
announced  by  Kepler  in  his  famous  work, 
Physica  CaksHs  iradita  Commentariia  de  -fl/b- 
lihui  Stella  Martis,  1609.    Kepler  having  corn- 
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pnted  from  the  observatioiiB  of  Tjcho  Brahe 
the  distances  of  Mars  from  the  sun  at  different 
points  of  his  orbit,  found  that  the  orbit  was 
not  drcukr,  as  had  always  been  supposed 
by  astronomers  till  then,  but  elliptical;  and 
that  the  sun  occupies  one  of  the  foci  of  the 
ellipse.  He  afterwards  disooTered  the  same 
thing  to  be  true  of  the  earth's  orbit;  and 
thence  extended  it  by  analogy  to  all  the  other 
planets.  Newton  demonstrated  in  thePrincipia 
that  if  a  body  projected  in  space  is  acted  upon 
by  a  central  force  varving  inrersely  as  the 
square  of  the  distance,  the  body  will  necessarily 
describe  one  of  the  three  conic  sections ;  bat 
whether  the  orbit  will  be  an  ellipse,  an  hyper- 
bola, or  a  parabola,  depends  on  the  intensity 
of  the  force  with  which  it  is  projected. 

Kepler  was  led  to  the  discovery  of  his  second 
law  by  a  comparison  of  the  sectors  formed  by 
two  contiguous  radii  yectores  and  the  angles 
induded  between  them.  The  data  which  he 
assumed  were  not  rigorously  exact ;  but  New- 
ton afterwards  demonstrated  from  the  theory 
of  dynamics  that  the  fact  is  necessarily  true  of 
all  motions  regulated  by  a  central  force,  what- 
ever the  law  of  that  force  may  be. 

The  history  of  the  discovery  of  the  third 
law  is  remarkable.  Kepler  had  long  been 
persuaded  that  some  numerical  relation  must 
exist  between  the  periodic  times  of  the  planets 
and  their  distances  from  the  sun.  In  order 
to  discover  this  relation  he  tried  successively 
many  hypotheses,  each  of  which  involved  a 
mass  of  tedious  calculation.  He  began  by 
comparing  the  intervals  between  the  plane- 
tary orbits  with  the  five  regular  solids;  and 
having  failed  in  this  speculation,  as  well  as  in 
various  others,  he  at  length  thought  of  com- 
paring the  different  roots  and  powers  of  the 
periods  and  distances.  After  many  attempts 
and  failures,  he  at  last  perceived  the  analogy  of 
which  he  had  been  so  long  in  search. 
——  BCTft  qnldom  rospexit  Incrtein, 
Bespezlt  tamen  et  longo  post  tempore  venlt, 

he  exclaims ;  and  in  the  fulness  of  his  delight 
he  has  recorded  the  year  and  day  6n  which  the 
discovery  was  made.  It  was  the  8th  of  May, 
1618 ;  and,  as  Professor  Playfair  has  remarked, 
*  perhaps  philosophers  will  agree  that  there  are 
few  days  m  the  scientific  history  of  the  world 
which  deserve  so  well  to  be  remembered.' 
(Dissertation  iv.  Encyclopedia  Britannica.) 

Kepler**  Froblem.  The  discoveiy  made 
by  Kepler,  that  the  planetary  orbits  are  ellipses 
having  the  sun  in  the  focus  which  is  common 
to  each  ellipse,  and  that  the  line  which  joins 
the  centres  of  the  sun  and  a  planet  passes  over 
equal  areas  in  equal  times,  made  it  necessary 
to  solve  a  problem  which  transcended  the 
geometry  of  his  age:  Supposing  the  semi- 
transverse  axis  of  a  planet's  orbit  to  be  repre- 
sented by  1,  and  the  eccentricity  by  e ;  also 
the  mean  anomaly  at  any  given  instant  of  time 
by  f,  and  the  eccentric  anomaly  by  x,  both 
beinff  reckoned  fh>m  the  perihelion,  Kepler 
found  the  relation  between  the  angles  x  and  z 
to  be  expressed  by  the  equation  gstx^e  sin  x. 
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I  When  X  is  given,  t  is  easily  found  from  the 
trigonometrical  tables ;  but  there  is  no  dirert 
way,  unless  by  infinite  series,  of  finding  r 
when  £  is  given,  which  is  the  case  that  oecurB 
in  astronomy.  The  determination  of  x  in  tenns 
of  z  constitutes  what  is  called  Kepler's  Problan. 
Solutions  of  this  important  problem  are  to  be 
found  in  most  works  on  astronomy.  They  are 
generally  tentative,  depending  on  a  oombinatton 
of  geometrical  and  trigonometrical  prindplee ; 
but  two  very  elegant  ones,  purely  analytical, 
are  given  by  Professor  Wallace,  in  the  Memoirs 
of  the  Royal  Astronomical  Society,  vol.ix.  p.  185. 
The  first  of  these  solutions  is  as  follows : — 

1.  Find  «',  a  first  approximation  to  the  ec- 
centric anomaly  x,  by  this  formula^ 

tan(x'-J^)- j~tanl*. 

2.  Find  y  such  that 

8.  Find  e,  a  correction  of  x^,  so  that 


sin(y-c)« 


amy 
"sin  a' 


sin  1" 


(4/-^). 


(Here  a/— f?  must  be  expressed  in  seconds  of  a 
degree.) 

4.  Then  the  eccentric  anomaly,  »^a^-*-e. 
The  computation  of  the  eccentric  anomaly  by 
this  method  is  extremely  simple. 

XeramolMlite.  Ahydratedsubsnlphateof 
alumina  having  the  same  composition  as  AIn- 
minite.  It  occurs  in  crystalline  cmsts  and  in 
six-sided  tables  near  Konissbeig  in  Hungarj, 
associated  with  Iron  Vitriol. 

Zeraptaylllte.    A  species  of  Hornblende. 

[CABTimnNH.] 

Keratvyrlte  ^Gr.  ir^pat,  a  horn ;  Hpyvpox,  sil- 
ver). Native  chlonde  of  silver.  [Horw  Stlvkb.] 

Keraalte  ( 6r.  K4pas),  A  synonym  of  ehloro- 
carbonate  of  lead.     [Cromforditb.] 

SLerate.    [Hobk  Silver.] 

Xeratonyxle  (Gr.  ic^pas^  a  horn,  r^ts,  a 
puncturing),  A  term  applied  by  the  German 
surgeons  to  the  operation  of  couching,  per- 
formed by  introducing  a  needle  through  the 
cornea  or  homy  coat  of  the  eye,  and  depressing 
or  breaking  the  opaque  lens, 

ZeimtopliylUte  (Gr.  K^pas,  and  ^XXov,  a 
leaf).    A  mineralogical  synonym  of  Actinolite, 

Zeri-oHetlb  (Heb.).  In  Philology,  the 
name  given  to  various  readings  in  the  Hebrew 
Bible.  Keri  si^ifies  that  which  it  reoii,  and 
chetib  that  which  is  written.  When  an^  such 
various  readings  occur,  the  false  reading  or 
chetib  is  written  in  the  text,  and  the  trne 
reading  or  keri  is  written  in  the  margin,  with 

?  under  it.    These  oorrectaons,  which  are  about 
,000  in  number,  have  been  generally  attributed 
to  Ezra.     (Kennicott,  JHssertatio  Generalit.) 

acermes  (Arab,  little  worm).  An  insect  found 
in  many  parts  of  Asia  and  the  south  of  Europe ; 
the  Chcctu  Uicis  of  Linnseus.  They  were  long 
taken  for  the  seeds  of  the  tree  on  which  they 
live,  and  hence  called  grains  of  kermu.    They 
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are  vsed  as  a  red  and  scarlet  dye.  Before 
the  introdnction  of  cochineal,  kermes  was  the 
most  esteemed  drug  for  dyeing  scarlet.  The 
tapestries  of  Brussels  and  other  parts  of 
FUndera,  which  have  lost  little  of  their  original 
brilliaoey,  even  after  a  lapse  of  200  years,  were 
djed  with  kermes.  (Beckmann's  History  of 
Inmtiumt]  Bancroft's  Permanent  Colours,) 

X0niies  Mineral.  A  name  given  by  the 
old  chemists  to  the  precipitated  sulphide  of 
aDtimooy,  in  consequence  of  its  reddish  colonr. 

Xermesite.  Native  ozy-sulphide  of  an- 
timony. 

Kerned  betters*  In  Printing,  those  types 
vhich  have  their  faces  hanging  over  one  or  both 
sides  of  their  shanks  or  bodies.  In  Greek,  for 
fiample,  where  the  vowels  are  almost  always 
cist  in  this  manner,  tiie  kerned  ri  will  admit 
all  kinds  of  accents  or  breathings  (each  cast 
upon  a  separate  piece  of  metal),   and   may 

required  by  the  printer. 

Kerodon  (Gr.  it^p,  a  heart ;  6Msj  a  tooth). 
A  genus  of  herbivorous  Rodents,  characterised 

by  2 — V  molar  teeth,  each  composed  of  two 

equal  parts,  of  which  the  transverse  section 
presents  a  cordiform  or  heart-shaped  figure ; 
the  tvo  parts  are  united  on  the  external  side 
in  the  upper,  and  on  the  internal  side  in  the 
lower  jaw.  The  incisors  are  two  in  number  in 
Ijoth  jaws,  and  present  the  form  common  to  the 
Cayies,  to  wfaicn  family  the  present  genus  be- 
longs. The  species  are  small,  scarcely  equalling 
the  6ninea-pig  in  size.  They  are  peculiar, 
vith  the  dhet  Cavies,  to  the  South  American 
continent 

SeroUte  (6r.  KTipds,  teax,  and  \i$os,  stone), 
A  native  hydrated  silicate  of  manganese,  which 
ocCTin  in  kidney-shaped  masses  of  a  white, 
yellow,  or  green  colour,  at  2j6blitz  in  Saxony, 
Frankenstein  in  Silesia,  and  in  Hazford  county, 
Haiyknd. 

Mjstwtj  (probably  a  cormption  of  Jersey, 
vhence  it  originally  came).  A  kind  of  coarse 
cloth,  usually  ribbed,  and  woven  from  long 
▼ooL  It  is  chicfiy  manufactured  in  the  north 
of  England.  Kerseymere^  on  the  other  hand, 
is  a  thin  tItxxS,  generally  woven  plain  from  the 
finest  wools ;  and  hence  it  has  been  inferred 
that  these  two  terms,  the  meaning  of  which  h  bo 
distinct,  cannot  be  referred  to  the  same  origin. 
Kerseymere  is  said  to  have  derived  its  appel- 
lation from  Cashmir,  a  country  which  proauces 
the  finest  wool  and  is  celebrated  for  the  works 
of  its  looms.  In  England  it  is  principally 
JMnnfactured  in  the  western  districts. 

XestreL  The  Faloo  Tinnuncvlus  of  lin- 
ncns,  one  of  the  common  English  birds  of  prey. 

Xeieia  (Dan.  kettsch;  Butch,  kits).  An 
almost  obsolete  form  of  two-masted  vessel, 
c^^nying  a  tall  mainmast  and  shorter  mizzen. 
It  vaa  a  £avourite  form  for  yachts,  and  more 
wpocially  for  mortar- vessels. 

^•tdrap.  A  name  of  Eastern  origin,  said 
to  coma  from  kitjap,  the  Japanese  name  for 
&.me  similar  oondSment.  With  us  it  is  usually 
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prepared  from  mushrooms,  champignons,  and 
similar  fungi,  by  sprinkling  them,  when  broken 
up,  with  salt,  and  boiling  the  expressed  juice 
with  spice.  Mr.  Berkeley,  one  of  our  most 
learned  fiingologists,  states,  however,  that  the 
better  plan  is  to  let  the  juice  strain  without 
squeezing,  and  after  standing  for  twelve  hours 
to  rack  it  off  dear  and  bottle  it,  filline  the  top 
of  the  bottle  up  with  alcohol,  in  which  the 
proper  spices  have  been  previously  steeped. 
Prepared  in  this  way,  it  retains  its  peculiar 
flavour  more  perfectly  than  when  boiled.  Ket- 
chup is  often  prepared  for  sale  frY>m  agarics 
collected  almost  indiscriminately,  no  care  being 
taken  to  discard  poisonous  species.  The  best 
ketchup  is  prepared  from  Agaricus  eampesiris, 
but  a  very  good  quality  may  be  obtained  from 
an  admixture  of  other  species,  especially  A.  pro^ 
ceruSf  if  care  is  used.  Walnut  ketchup,  a  simi- 
lar preparation  from  green  walnuts,  is  also  of 
frequent  use  in  domestic  economy. 

Xetonea  or  Aoetonea.  A  term  used  by 
some  chemists  to  designate  a  product  of  the 
dry  distiUation  of  the  baryta,  lime,  or  lead  salts 
of  the  volatile  adds.  Amongst  these  products 
is  a  compound  which  has  been  termed  t  he  ketone 
of  the  acid,  and  which  bears  the  same  relation 
to  the  acid  from  which  it  has  been  obtained, 
as  acetone  does  to  acetio  acid.     [Acstoxb.] 

Zenper.  The  uppermost  division  of  the  Trias 
of  continental  geologists.  It  consists  generally 
of  a  series  of  variegated  marls  (mames  iris^), 
of  red,  grey,  or  blue  colour,  passing  into  green 
marls,  black  clay,  and  fine-grained  sandstones. 
Rock-salt  and  gypsum  abound  in  these  deposits, 
and  the  upper  members  of  the  new  red  sand- 
stone of  Cheshire  and  other  parts  of  England 
are  also  characterised  by  the  presence  of  the 
same  minerals. 

The  keuper  contains  not  unfrequently  re- 
mains of  plants  distinct  from  those  of  the 
coal  measures,  and  even  from  those  of  the 
Bunter  sandstein,  the  lowest  division  of  the 
Trias. 

aCewelB  (called  also  Ranges).  On  Ship- 
board, timbers  projecting  at  a  small  angle  from 
the  sides,  to  which  are  belayed  the  sheets  and 
tacks  by  which  the  mainsail  and  the  foresail 
are  extended.  Kevel  heads  are  the  ends  of 
certain  top  timbers  which,  projecting  above  the 
ordinary  line  of  gnnwale,  form  bitts  round 
which  ropes  can  be  made  fast 

Key  (A.-Sax.  cseg).  In  Architecture,  a 
piece  of  wood  let  into  the  back  of  another  in 
the  contrary  direction  of  the  graizi,  to  preserve 
the  last  from  warping.  The  term  is  also  ap- 
plied to  the  portion  of  lime  and  hair  rendering 
that  forces  its  way  between  the  joints  of  the 
laths,  in  plasterer^s  work,  and  serves  to  uphold 
the  body  of  the  work. 

M/Bj  or  Zey  MTote.  In  Music,  the  prin- 
dpal  or  fundamental  note  in  a  composition,  on 
which  frequent  closes  or  cadences  are  made. 
It  is  that  in  which  the  piece  usually  begins  and 
ends,  and  is,  as  it  were,  the  musical  standard 
to  which  regard  must  be  had  in  all  the  other 
combinations  of  sounds  in  the  composition,  and 
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under  whose  influence  tliey  are.  [ToKic.J  The 
ki-y  of  a  composition  may  be  either  mj^or  or 
minor,  according  as  the  scale  haa  a  m^'or  or  a 
minor  third. 

Xey  Stone.  The  middle  vonssoir  of  the 
arch  of  a  bridge,  or  the  arch  stone  at  the 
crown  or  immediately  over  the  centre  of  the 
arch.  The  length  of  the  key  stone,  or  thick- 
ness of  the  archivolt  at  the  top,  is  usually  made 
about  ^  or  ^  of  the  span  by  the  best  archi- 
tects. The  practice  of  engineers  is  rather 
different ;  it  is  based  npon  the  empirical  for- 
mula derived  from  Perronet's  experience,  in 
which,  calling  e  the  thickness,  then 

e  «  0-0347  rf  + 0-325; 

d  representing  the  span  if  the  vault  be  semi- 
circular, and  double  the  radius  if  the  vault  be 
over  the  centre.  The  dimensions  above  quoted 
are  in  metres. 

Zey«board«  In  Music,  the  series  of  levers 
in  a  keyed  instrument,  as  a  pianoforte,  organ, 
or  harpsichord,  upon  which  the  fingers  press  to 
produce  percussion  of  the  strings,  or  in  the 
organ  the  opening  of  valves.  It  consists  of 
short  black  and  long  white  keys. 

X.ByMer*M  Pills.  A  once  celebrated  mer- 
curial preparation,  the  active  ingredient  in 
which  is  the  acetate  of  mercury. 
[Caliph.] 
In  Persia,  properly  speaking,  the 
title  of  an  officer  or  governor,  added  aftejr  his 
name.  The  sovereigns  of  many  independent 
states  of  Northern  Asia  are  styled  khans.  Khan 
is  frequently  used  by  onr  own  countrymen  to 
signify  an  Eastern  Caravanseba  [which  see]  ; 
in  which  travellers  find  a  gratuitous  lodging, 
provided  their  stay  be  limited  to  a  single  night. 

Kli4t.     [EJlT.] 

Zbay.  A  Senegal  Cedrelaceous  tree,  called 
K.  smegalensis,  the  bark  of  which  is  used  as  a 
febrifuge  on  the  banks  of  the  Gambia,  and  the 
wood  of  which  resembles  mahogany.  It  is, 
in  fact,  closely  allied  to  the  mahogany-tree, 
SwuUmia  Mahagoni. 

Zbotbab  (Arab.).  A  peculiar  form  of 
prayer  used  in  Mohammedan  countries  at  the 
commencement  of  public  worship  in  the  great 
mosques  on  Friday  at  noon.  It  was  originally 
performed  by  the  Prophet  himself,  and  by  his 
successors  till  the  time  of  Mohammed  VIII. 
(a.  d.  936),  who  appointed  special  ministers 
for  the  purpose,  on  which  footing- it  has  con- 
tinued to  the  present  time.  The  khotbah  is 
chiefly  a  'confession  of  faith,'  and  a  general 
petition  for  success  to  the  Mohammedan  religion. 
It  is  divided  into  two  distinct  parts,  between 
which  the  officiating  khatib  or  priest  makes 
a  considerable  pause,  and  is  regarded  by  the 
Mussulmans  as  the  most  solemn  and  important 
part  of  their  worship.  The  insertion  of  his 
name  in  this  prayer  has  always  been  considered 
one  of  the  chief  prerogatives  of  the  sultan  of 
Turkey. 

Slias-kli'as  or  Cnscna.  The  fragrant 
Indian  grass^  Andropogon  muricatiis, 

Sibdelopbane  (Gr.  Ki/35i}Aof,  .spurious)  or 
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Azotomons  Iron«ore.    A  slightly  magnetic 
titaniferous  iron-ore  from  Gastein. 

Xidnapplnff  (a  word  of  doubtful  origin: 
Mr.  Wedgwood  refexs  it  to  nab«s^ea/,  and  kid 
[slang]  =cAi/^).  In  Law,  the  forcible  abduc- 
tion of  anyone  from  his  own  countiy  into  an- 
other. It  is  an  offence  at  common  law.  By  11 
&  12  \Vm.  III.  c.  7,  penalties  wore  denounced 
against  masters  of  vessels  having  on  board  per- 
sons who  had  been  kidnapped  against  their  will. 
This  enactment  was  probably  occasioned  by  the 
practice,  not  uncommon  in  those  days,  of  carry- 
ing away  by  force  or  fraud  labouring  persons 
to  serve  in  the  plantations  in  America.  This 
clause  is  repealed  by  9  Greo.  IV.  c.  31,  by  which 
masters  of  vessels  are  made  punishable  for  leav- 
ing abroad  any  of  their  men  against  their  will, 
an  offence  now  punishable  under  stat.  17  &  18 
Vict.  c.  104  s.  206.  The  stealing  of  children 
away  from  persons  having  the  lawful  custody 
of  them  (popularly  termed  kidnapping}  is 
felony  under  stat.  24  &  26  Vict  c  100. 

Sidneys.    The  organs  in  which  the  urino 
is  secreted:  there  is  one  on  each  side  in  the 
j  loins,  near  the  first  lumbar  vertebra,  and  be- 
hind the  peritonaeum.    The  pelvis  of  the  kidney 
terminates  in  the  ureter,  and  is  divided  into 
I  several  portions  called  calyces,  into  each  of 
which  a  papilla  projects,  through  the  minute 
!  orifices  of  which  the  secreted  tirine  passes  into 
I  the  cavity  called  the  pelvis,  and  thence  by  the 
'  ureter  into  the  bladder.     [Renal  Croaks.] 
I     Zlesel  Sobiefer  (Ger.).    A  peculiar  sili- 
I  cious   schist    of   the    lower    division    of  the 
upper  carboniferous    series  of  the  Rhine  is 
thus  named.    This  schist  is  often  black  and 
loaded  with  carbon.    It  is  found  in  other  coun- 
tries not  unfrequently  in  the  same  state  and 
association. 

Zleseiite.  A  sulphate  of  magnesia  found 
at  the  Stassfurth  salt  mine,  near  Magdeburg. 

XlffeUa  (Mozamb.  Kigelikeia).  The  name 
of  a  genus  of  African  Cresccntiacea,  the  only 
species  of  which,  K.  pinnata,  is  a  large  epread- 
ing  tree,  with  pinnate  lejives,  and  long  pendent 
fruit  The  latter,  when  roasted,  are  used  as  an 
outward  application  in  rheumatic  complaints; 
and  the  tree  itself  is  held  sacred  in  Nubia,  the 
negroes  celebrating  beneath  it  those  religious 
festivals  which  take  place  b^  moonlight 

Sikeknneiiialo.  A  resin,  resembling  copal, 
brought  from  America,  where  it  is  used  me- 
dicinally.   It  forms  excellent  varnishes. 

Kllbriokenite.  A  bluish-grey  variety  of 
sulphide  of  antimony  and  lead,  found  in  Ireland 
at  Kilbricken,  Clare  county. 

JEllkeimy  Coal.    [Akthbajcitb.] 

XlUas.  A  Cornish  name  for  the  day  slate 
which  forms  what  is  called  in  mining  language 
the  country,  in  those  parts  where  mineral  veins 
are  worked.  The  name  is  applied  very  inde- 
finitely by  miners,  and  has  no  strict  geological 
use  or  meaning^ 

ZilUnite.  A  mineral,  sometimes  desciibed 
as  a  varieU  of  Spodumene,  from  Elilliney,  near 
Dublin.  It  is  a  hydrated  silicate  of  alumina^ 
containing  potash  aod  oxide  of  iron. 
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A  French  measQre  of  weight 
qoal  to  1,000  gmninea,  and  to  2*2046  lbs. 
au^irdvpoM. 

Zlltinitre.  A  thousand  mitres ;  equal  to 
Ui9Z^  yards  nearly. 

MSh,  A  loose  dress,  extending  from  the 
nist  to  the  knee  in  the  form  of  a  petticoat ; 
M.ira  in  the  Highlands  by  men,  and  by  children 
ia  the  Loirlands.  The  term  is,  according  to 
Jimieson,  unquestionably  Grothic  The  High- 
luiden  designate  the  kilt  as  the  JUibrg,  This 
iiDgoUr  national  dress  is  feut  hastening  into 
Clso»\  and  bat  for  a  few  Highland  regiments 
ia  vhich  it  is  still  maintained,  it  wonld  probably 
lyag  ago  hare  been  nniTersally  superseded  by 
\ht  dms  of  the  Lowlanders. 

Klmerldftt  Clay*  A  blue  slaty  clay, 
containing  carbonate  and  sulphate  of  lime.  It 
ii  a  thidc  and  important  deposit  in  the  south 
(^Eogland,  where  it  forms  the  base  of  the  upper 
diTisian  of  the  oolites,  and  contains  a  bituminous 
lible  called  the  Kimeiidge  coaU  lu  France, 
there  is  a  eorresponding  bed  of  clay  at  Honfleur, 
It  the  mouth  of  the  Seine..  In  the  north  of 
BaTsria  the  celebrated  lithographic  slates  of 
Silnhofen  replace  the  days.  A  small  oyster 
called  the  Grypkaa  virgtda  is  veiy  charac- 
\eTiAk  of  this  part  of  the  oolitic  series.  The 
Pirtlacd  beds  OTorlie  the  Kimeiidge  day. 

Zimerldge  Coal.  A  remarkably  bitu- 
miooQs  shale,  found  in  the  Kimeridge  day 
VU  on  the  south  coast  of  England.  It  is  of 
dark  brown  colour  and  without  lustre,  it  effer- 
Te»iX3  slightly  with  acids,  contains  no  iron  py- 
rit^^  and  buns  readily  with  a  yellowish,  rather 
*^kj  and  heaTy  flame.  It  is  associated  with 
>'atT  pjritons  days.  It  has  been  used  for  burn- 
ing vith  little  adTantage.  It  would  probably 
Wtter  repay  distilling,  were  it  not  for  the  dis- 
a^:TeeaUe  odour  of  the  oil  obtained  from  it. 

Uaenatlcs  (Gr.  Klmi/ut,  a  motion).  The 
^'i^nce  of  pure  motion.  It  differs  from  geo- 
ErtiT  by  the  admission  of  the  conceptions  of 
/..v  and  velocity,  and  from  djiiamics  proper  by 
The  exclusion  cf  the  conception  of  jorc^sa  a 
aose  of  motion.  Boberral's  method  of  tan- 
puta  and  Newton's  fluxions  are  purely  kine- 
lutical  methods.  From  the  kinematics  of  a 
point  all  the  properties  of  curves  may  be  de* 
CTif«d,  and  that  frequently  with  great  sim- 
ply. A  cnrre^  in  &et,  may  be  conceived  to 
l>e  generated  by  a  point  movine  along  a  line 
vhleh  at  the  same  time  incessant^  turns  around 
that  point,  a  definition  by  which  Lamarle  has 
printed  in  his  7%iorie  Gimitrique  des  Batfons 
^'  Ontrti  de  Covrlmre  (Bull€tins  de  VAcad. 
i^W.  de  Edgiaue,  tomes  2,  3,  5,  6,  also  Exposi 
'ji'mHrifue  du  CaUnd  Difhrentiel  et  Intiaral, 
prifidi  de  la  Cinimatique  du  Point,  de  la 
I^U  €t  du  Flan,  Paris  1861).  The  line  is 
tb  Ungent  of  the  curve,  and  the  relative 
T'-l'sariea  of  translation  and  rotation  determine 
:•?  ■.^vrntoze. 

The  motion  of  a  rigid  body  or  of  an  invariable 

*^^ttm  of  points  is  determined,  of  course,  by 

'xit  of  any  three  points,  or  of  the  plane  oon- 

l.ULg  these  tfazee.    Now,  by  the  theory  of 
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rotations  [Botations,  Coufosition  and  Reso- 
lution of]  any  position  whatever  can  be  given 
to  such  a  planC)  b^  imparting  to  it  a  helical 
motion  around  a  given  axis,  the  central  axis. 
Further,  the  motion  of  such  a  plane  at  any 
instant  may  not  only  be  regarded  as  consisting 
of  a  simultaneous  sliding  along,  and  rotation 
around  the  central  or,  as  it  is  often  called,  the 
instantaneotts  sliding  axis*,  it  is  also  equi- 
valent to  two  simultaneous  rotations,  without 
sliding,  around  two  axes  which  do  not  intersect 
one  another,  and  to  which  the  name  oi  reciprocal 
or  conjugate  lines  has  been  given.  The  number 
of  pairs  of  redprocal  lines  having  the  above 
property  is  infinite;  one  line,  however,  being 
chosen  arbitrarily,  the  other  is  perfectly  defined. 
The  mutual  inclination  of  two  such  redprocal 
lines  varies  from  zero  to  a  right  angle,  and 
amongst  the  pairs  at  right  angles  to  eadi  other, ' 
one  always  lies  in  the  plane  under  consideration, 
of  which  it  is  called  tne  characteristic,  and  the 
other  cuts  the  plane  perpendicularly  in  a  point 
to  which  the  name  of  focus  has  been  given. 
These  terms  were  introduced  by  Chasles,  whose 
memoirs  on  the  subject  in  the  Oomptes  Sendus 
de  VAcad.  des  Sciences,  1843,.  are  well  worthy 
of  study.  The  first  is  obviously  in  accordance 
with  Monge's  definition  of  a  characteristic,  since 
it  is  the  Ime  common  to  two  consecutive  posi- 
tions of  the  moving  plane. 

Xliiff.  A  title  of  dignity  in  the  languages, 
extinct  and  living,  of  the  Teutonic  and  Gothic 
races.  There  is  some  difiTerence  of  opinion  as 
to  the  origin  of  the  word ;  probably  as  kon-una, 
cyh'ing,  it  expresses  one  diosen  from  the  people 
to  rule  them,  the  termination  appearing  in 
such  words  as  tetheling,  while  the  first  syllable, 
connected  with  the  Greek  yivos,  Latin  gens, 
&c.,  appears  also  in  ywii  and  quean.  It  would 
therefore  primarily  mean  one  chosen  from  and 
by  the  people  to  represent  and  guide  them; 
but  it  has  passed  through  as  many  shades  of 
meaning  as  there  are  states  or  nations  to  be 
governed.  Thus  it  is  applied  equally  to  the  con- 
stitutional sovereign  of  England  and  the  abso- 
lute sovereign  of  P^nissia ;  to  the  chief  magistrate 
of  Poland  in  former  times,  who  was  elected,  and 
to  that  of  England,  who  succeeds  by  hereditary 
right ;  to  the  head  of  a  savage  tribe  or  barba- 
rous horde,  as  well  as  to  that  of  the  most 
refined  and  dvilised  nation.  It  is  expressed 
in  Greek  by  the  word  basileus,  and  in  Latin 
and  its  cognate  languages  by  rex ;  but  all  the 
nations  of  Europe  have  adopted  into  their 
respective  languages  the  equivalent  terms  in 
use  among  the  people  with  whom  they  carry 
on  intercourse.  Thus  we  speak  of  the  Shan 
of  Persia,  the  Grand  Sultan,  the  Pasha  of 
E^t,  the  Dey  of  Algiers,  &c. 

In  countries  where  l^e  kingly  office  is 
hereditary,  some  form  has  always  been  gono 
through  on  the  accession  of  a  new  king,  in 
which  there  ia  a  recognition  on  the  part  of 
the  people  of  his  right;  a  daim  from  them 
that  he  should  pleqge  himself  to  the  per- 
formance of  certain  duties;  and  generally  a 
religious  ceremony  performed,   in  which  the^ 
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anointing  him  with  oil  and  placing  a  crown 
upon  his  head  are  conspicuous  acts;  the 
uhole  solemnity  being  styled  the  coronation. 
In  modem  Europe  the  Pope  and  the  Emperor 
assumed  as  a  joint  prerogative  the  right  of 
conferring  the  dignity  of  king.  Frederick  I.  of 
I'russia  was  the  first  sovereign  who  assumed 
the  title,  and  had  it  acknowledged  by  the  other 
states  of  Europe  without  their  authorisation. 

In  Great  Britain,  the  king  exercises  the  su- 
preme executive  power,  together  with  a  share 
in  the  legislative  authority  jointly  with  the 
two  houses  of  parliament  [Pabliamemt.]  The 
right  to  the  throne  of  England  (now  extended  to 
Great  Britain  and  Ireland)  is  hereditary,  subject 
to  the  authority  of  parliament  to  limit  the  suc- 
cession. This  was  last  done  by  the  stat..  12  & 
13  Wm.  III.,  when  it  was  fixed  in  the  heirs  of 
the  electress  Sophia  of  Hanover,  being  Protest- 
ants. The  duties  of  the  king  according  to  the 
constitution  are  embodied  in  the  coronation 
oath,  fixed  by  stat.  1  Wm.  &  Mary.  Incidental 
prerogatives  are  legal  exceptions  in  favour 
of  the  crown  where  its  claims  dash  with 
those  of  a  subject;  relating  to  such  matters 
as  descents  of  lands,  debts,  &c.  The  direct 
prerogatives  of  the  crown  are  those  which  at- 
tach to  the  king  in  respect  of  his  political 
authority :  such  as  the  sanctity  of  his  person ; 
his  prerogatives  as  head  of  the  executive ;  the 
power  of  making  war  and  peace  ;  treaties  with 
foreign  powers ;  military  and  naval  command ; 
the  supreme  dispensation  of  justice  through  his 
courts ;  the  power  of  erecting  and  disposing  of 
offices  and  honours ;  the  power  of  issuing  pro- 
clamations binding  on  the  subject  in  certain 
cases,  with  the  advice  of  his  privy  council ;  and, 
lastly,  the  supreme  government  of  the  national 
churdi.  The  king's  revenue  is  of  two  sorts,  ordi- 
nary and  extraordinary.  The  ordinary  revenue  or 
patrimony  is  such  as  either  has  subsisted  in  the 
crown  time  out  of  mind,  or  has  been  granted 
by  parliament  in  exchange  for  such.  [Civil 
List.]  The  extraordinaTf  revenue  consists  of 
the  supplies  annually  granted  by  parliament. 
[Parliament;  Pberooativb.] 

Sioir  Crab.     [LiMULUs.] 

ZlniT  IHsb.  A  name  sometimes  applied  to 
the  opah  (Lampris  giUtatus^  Ketz.). 

Kins  Post.  In  Architecture,  the  middle 
post  of  an  assemblage  of  trussed  framing,  for 
supporting,  or  rather  for  suspending,  the  tie- 
beam,  at  the  middle,  and  at  the  lower  ends  of  the 
struts.  In  framed  partitions  the  king  post  is  in- 
troduced in  the  centre  of  the  span,  and  has  the 
discharging  pieces  framed  into  it  in  either  side. 

Zinc's  iLdwooate.  The  Advocate  repre- 
senting the  crown  in  the  Ecclesiastical  and 
Admiralty  Courts. 

Xlngr**  or  Qaeen  s  Benclif  Court  of.  In 
Law,  this  court  originated  in  the  ancient  Aula 
Begia,  in  which  the  king  was  accustomed  (as  he 
still  is  supposed  in  the  King's  Bench  by  fiction  of 
law)  to  sit  in  person,  and  which  followed  him  in 
all  his  progresses.  The  judges  of  the  court  of 
King's  Bench,  as  well  as  of  the  other  superior 
courts,  formerly  varied  in  number  according  to 
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the  royal  discretion.  At  a  later  period  tliAj 
were  reduced  to  four ;  now  increasedy  by  stat* 
1  Wm.  IV.  c  70,  to  five — the  chief  justice,  who 
is  the  highest  common  law  judge,  and  four 
pvUni  or  younger  j udges.  The  Court  of  King's 
Bench,  besides  those  branches  of  its  jurisdiction 
which  it  has  in  common  with  the  other  two 
superior  common  law  courts  [Couurs,  Supb- 
bior],  has  also  peculiar  authority,  or  presents 
more  advantages  in  some  particular  proceedings. 

It  is  the  preferable  although  not  the  only 
tribunal  for  discharging  prisoners  under  tho 
Habeas  Corpus  Acts.  It  has  control  oyex  all 
inferior  courta  by  means  of  the  process  called 
certiorari,  which  is  a  writ  sued  out  of  .this  court, 
by  virtue  of  which  proceedings  may  be  removed 
into  it  out  of  such  inferior  jurisdiction,  whether 
in  criminal  or  civil  cases.  It  has  also  an  ex- 
clusive authority  (except  in  a  few  cases)  to 
compel  all  inferior  courts  and  officers^  and  in 
some  instances  private  persons^  to  perform  acts 
of  a  public  na^re,  and  connected  with  a  public 
duty.  By  means  of  a  prohibition  it  can  rt^train 
all  other  courts  from  proceeding  where  they 
exceed  or  misuse  their  jurisdiction:  this  is 
likewise  a  writ  directed  to  the  jud^  and  the 
plaintiff  in  the  inferior  court.  A  writ  of  error 
in  law  from  all  inferior  courts  is,  with  certain 
exceptions,  returnable  in  the  King's  Bench. 
This  court  likewise  hears  and  determines  cases 
stated  by  courts  of  sessions.  The  greater  pro- 
portion of  these  are  questions  on  the  validity  of 
poor's  rates,  or  on  parochial  settlements.  When 
a  court  of  sessions  entertains  a  doubt  on  a  point 
of  law  arising  in  the  argument^  it  will  usually 
authorise  the  party  against  which  it  decides  to 
have  the  judgment  thus  reviewed,  the  cases 
being  stated  in  writing.  The  criminal  juris- 
diction of  the  King's  Bench  is  still  extensive. 
It  has,  at  common  law,  jurisdiction  by  indict- 
ment over  ever^  species  of  criminal  offence 
committed  in  Middlesex ;  and  in  practice  mis- 
demeanours, as  conspiracies  or  perjuries,  com- 
mitted in  the  county,  are  still  indicted  in  this 
courtf  and  tried  after  term  at  nisi  prius  among 
the  civil  causes.  Sometimes  also  trial  at  bar, 
or  by  the  full  courts  is  granted  on  special  ap- 
plication. It  has  also  jurisdiction  by  crimi- 
nal information,  which  lies  in  cases  of  misde- 
meanour only ;  a  proceeding  which  supersedes 
the  necessity  of  an  indictment  found  by  a  grand 
jury.  An  information  is  filed  either  by  the 
attorney-general  ftr  officio,  as  it  is  termed — a 
proceeding  generally  adopted  in  certain  mis-  . 
demeanours  of  a  public  nature ;  or  at  the  suit  of 
a  private  party  by  leave  of  the  court. 

An  information  in  the  nature  of  a  quo  warranto 
is  in  form  a  criminal,  but  substantially  a  civil 
proceeding.  It  is  granted  where  any  subject  or 
body  politic  has  assumed  a  franchise  or  privi- 
lege not  being  legally  entitled,  and  to  the  injury 
of  some  other  party  or  the  public.  Any  indict- 
ment, presentment,  &c.  found  in  any  part  of 
England,  may  be  moved  by  certiorari  into  -this 
court ;  as  may  be  also  all  convictions  or  orders 
of  justices  of  the  peace,  unless  where  such  ap- 
peal is  prevented  by  particular  statutes. 
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XlBff's  BvU.  Scrofula  attacking  the  glands, 
respecting  which  a  enperatitions  notion  long 
existed  £at  it  was  cnzable  by  the  touch  of 
royalty. 

Xins'0  YeOow.  A  pi^ent,  the  hasis 
of  which  is  orpiment,  or  ydlow  sulphuret  of 
arsenic 


An  officer  of  great  anti- 
quity, and  formerly  of  great  authority,  whose 
business  is  to  preside  over  the  chapters,  and  to 
direct  the  proceedings  of  heralds.  The  origin 
of  this  office  is  involved  in  obscurity.  There 
are  three  kings-at-arms  in  England — Garter, 
Clarendeuz,  and  Norroy;  the  first  of  whom 
is  styled  principal  king-at-armSj  and  the  two 
latter  provincial  kingSy  because  their  duties' 
are  confined  to  the  provinces.  The  name 
CLarendeux  is  said  to  be  deriyed  from  Cla- 
rence, brother  of  Henry  V.,  first  king-at-arms 
for  the  south  of  England;  that  of  Norroy 
(Norman-French  for  northsm  king)  is  self- 
explanatory.  There  is  also  a  Lyon  king-at- 
arms  for  Scotland,  as  well  as  an  Ulster  king- 
at-arms  for  Ireland,  whose  duties  are  nearly 
analogous  to  those  of  England.  (Koble's 
Bistwry  of  the  College  of  Arms^ 

Sinffsfeon.  A  name  sometimes  given  to 
the  angel-fish  (Sgttatina  angdus,  Dunn.). 

Xlnio  Aeld.  The  add  with  which  quinia 
and  dnehona  are  combined  in  yellow  and  pale 
Peruvian  bark.    [Cinchonio  Acid.] 

Sink.  In  a  rope  or  chain,  a  curvature 
reduced  to  a  sharp  bend  by  the  too  rapid 
drawing  from  a  coil  or  twist.  Jt  is  very  dan- 
gerous on  shipboard,  causing  a  stoppage  in  the 
run  of  tackle  through  blocks,  and  weakening 
the  rope  by  a  sudden  reversal  of  the  direction  of 
the  strain.    The  best  rope  kinks  very  seldom. 

Xinlcajoa.  The  native  name  of  a  Planti- 
grade quadruped  of  South  America,  of  arboreal 
habits,  with  a  long  prehensile  tail,  a  short 
muzzle,  and  a  thick  coat  of  woolly  hair.  It 
forms  the  type  of  the  genus  Potos  of  Cuvier, 
which  name  Illiger  changed  to  Cercoleptea. 
Only  one  species  is  well  established,  the  CercQ- 
Icptes  cauditfohulus  of  Illiger. 

JUno.  An  Indian  word  applied  to  certain 
astringent  vegetable  extracts.  The  finest  kino 
is  in  brilliant  fragments  of  a  deep  brownish 
Ted  colour,  and  highly  astringent ;  it  contains 
tannin,  gum,  and  extractive  matter,  and  is  used 
in  medicine  as  an  astringent  Indian  kino  is 
said  to  be  the  produce  of  Pteroearpus  Marsu- 
pium;  and  African  kino  that  of  Pteroearpus 
erinaceus.  The  inspissated  juice  of  Eucali/pins 
resinifera  is  sometimes  called  Botany  .Bay  kino. 

Klnoae.  Kinoil,  An  organic  substance  in 
golden-yellow  crystals,  produced  when  kin  ic  add 
is  distilled  with  peroxiae  of  manganese  and  sul- 
phunc  add.  Kinone  has  also  been  found  among 
the  products  of  the  diy  distillation  of  coffee. 

Xtosk.  A  Turkish  word,  signiiying  a  kind 
of  open  pavilion  or  summer  house,  supported 
by  pillara.  These  ornaments  have  of  late  years 
been  introduced  to  a  considerable  extent  into 
the  fiudens  of  Enropean  countries. 
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SIrk  (Oer.  kirche).  A  Scottish  term  8y« 
nonymons  with  churchy  and  used  chiefly  to 
designate  the  form  of  religion  established  in 
that  country.     [Pbbsbttebianisu.] 

Kirk  Session.  The  lowest  ecclesiastical 
court  of  the  kirk  of  Scotland.  It  is  composed 
of  the  minister  of  the  parish  and  of  lay  elders. 
It  takes  cognisance  of  coses  of  scandal,  of  the 
poor^s  fund,  and  of  matters  of  general  eccle- 
siastical discipline.  There  is  an  appeal  from 
its  decisions  to  the  presbytery. 

Kineliwaaser  (Ger.  cherry  water).  An 
alcoholic  liquor  obtained  by  fermenting  the 
small  and  sweet  black  cherry.  The  uquor 
produced  is  distilled,  and  often  flavoured  with 
hydrocyanic  add,  derived  from  the  bruised 
kernels  of  the  fruit ;  this  gives  to  kirschwasser, 
when  sweetened,  the  character  of  noyau. 

Xlrwanite.  A  hydrated  silicate  of  alumina, 
lime,  and  protoxide  of  iron — probably  a  variety 
of  Green-earth.  It  occurs  in  small  nodules  of 
a  dark  olive-green  colour,  with  a  fibrous  and 
somewhat  radiated  structure,  in  the  basalt  of 
the  Moume  Mountains  on  the  north-east  coast 
of  Ireland.  Named  after  Richard  Kirwan,  the 
mineralogist. 

Xisb*  A  substance  occasionally  produced 
in  iron  smelting  furnaces ;  in  appearance  it 
resembles  plumbago,  but  is  said  to  consist 
chiefly  of  carbon  and  manganese. 

Xistwaen.    [Cestvaen.] 

Sit  (Dutch,  a  back  load).  The  clothes  and 
personal  appointments  of  a  soldier.  Every 
recruit,  upon  being  finally  approved,  receives  a 
fr^e  kit,  including  all  those  articles  known  as 
regimental  necessaries,  which  he  is  bound  to 
keep  constantly  complete  and  in  good  order. 

Zit  Cat  Club.  The  name  of  a  celebrated 
association,  instituted  about  1688  by  'some 
young  men  of  wit  and  pleasure  about  town/ 
j  originally  for  convivial  purposes ;  but  as  its 
j  most  distinguished  members  were  Wliigs  in 
politics,  it  gradually  assumed  a  political  cha- 
racter, tUl  in  the  reign  of  Queen  Anne  it  came 
to  be  regarded  as  exclusively  political  in  its 
objects.  At  that  period  it  comprised  above 
forty  noblemen  and  gentlemen  of  the  first  rank 
and  fortune,  firm  friends  to  the  Hanoverian 
succession ;  among  whom  were  Addison,  Steele, 
Marlborough,  Walpole,  &c.  &c.  It  was  origi- 
nally formed  in  Shire  Lane,  and  derived  its 
name  from  one  Christopher  (Kit)  Kat,  who 
supplied  the  members  with  mutton  pies. 
The  fame  of  this  club  has  been  transmitted 
chiefly  by  the  collection  of  the  portrsiits  of 
the  members  painted  by  Sir  Godfrey  Knellor, 
himself  a  member,  who  was  obliged  to  invent  a 
new-sized  canvas  accommodated  to  the  height  of 
the  walls;  whence  has  originated  the  application 
of  the  epithet  kit  cat  to  any  portrait  about 
three-quarters  in  length.  It  was  dissolved  in 
the  year  1720.    {Quarterly  Review^  vol.  xxvi.) 

Site  (Welsh  c^d).  The  native  bird  sc 
called  is  a  species  of  the  genus  Miltms,  separated 
by  Bechstein  from  the  genus  Fako  of  Linnseus 
on  account  of  the  forked  tail,  length  of  wings, 
and  the  short  and  weak  beak   and  feet  in 
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proportion  to  the  Bize  of  the  body.  This  de- 
terioration of  their  destructive  instruments 
renders  the  kit  3  the  most  cowardly  of  the  birds 
of  prey.  The  common  kite,  or  glede  {Milvus 
vulgaris),  preys  chiefly  on  the  smaller  quadru- 
pe(&  and  birds,  young  chickens,  &c. ;  yet  the 
courage  of  the  mother  hen  renders  her  more 
tlian  a  match  for  the  robber,  and  she  generally 
repels  his  attacks  on  his  faTourite  prey.  The 
female  lays  two  or  three  eggs  of  a  whitish 
colour,  spotted  with  pale  yellow,  and  of  a 
roundish  form. 

The  term  kite  is  applied  in  some  places,  as 
Devonshire  and  Ck>mwall,  to  the  brill  {Shombits 
tndgaris). 

ijTB.  A  well-known  toy ;  first  employed  by 
Romas  in  France,  and  Dr.  Franklin  in  America, 
to  elevate  a  conductor  into  a  thunder-cloud, 
whereby  the  identity  of  lightning  with  the 
electric  spark  was  ascertained.  It  is  formed 
of  a  slender  frame  of  wood  and  pack-thread, 
rounded  at  one  end  and  terminating  in  a  point 
at  the  other,  resembling  in  some  measure  a 
cross-bow,  and  covered  with  paper.  A  long 
string  is  attached  to  the  finme,  near  its  centre 
of  gravity,  by  which  it  is  held  in  the  hand. 
In  order  that  the  kite  may  be  capable  of  being 
raised,  it  is  necessaiy  that  its  flat  surface  be 
presented  obliquely  to  the  direction  of  the 
wind;  a  string  or  tail^  carrying  some  light 
substance,  is  therefore  attached  to  the  sharp 
end  of  the  frame,  and  serves  by  means  of  its 
jrravity  to  maintain  the  proper  inclination. 
The  force  of  the  wind,  impinging  obliquely  on 
the  surface,  is  resolved  into  two  parts,  one  per- 
pendicular and  the  other  parallel  to  the  surface ; 
the  first  of  these  parts  is  counterbalanced  by 
the  tension  of  the  string  held  in  the  hand,  and 
the  second  is  expended  in  elevating  the  kite. 
The  position  in  which  the  wind  acts  with  the 
greatest  efiect  is  when  the  perpendicular  to  the 
surface  is  inclined  to  the  direction  of  the  wind 
(that  is,  to  the  horizon)  in  an  angle  of  about 
64^  degrees. 

Xltt  Composltioii.  A  material  composed 
of:  resin  7  lb.  8  oz.,  pitch  6 lb.  14 oz.,  beeswax 
61b.  14 oz.,  tallow  lib.  14 oz.,  boiled  together 
over  a  slow  fire.  It  is  used  to  render  canvas 
waterproof  It  is  not  permeable  to  water,  and 
sticks  firmly  to  metallic  substances. 

Sittool  or  JElttol.  Cinghalese  names  for 
the  strong  fibre  obtained  from  the  leaf-staJks  of 
the  palm  called  Caryota  urens, 

ZtTi"kivl«  The  native  name  of  the  New 
Zealanders  for  their  singular  bird  the  Apteryx 
australis,     [Aptebtx.] 

Klaprotliine.  A  name  for  Lazulite,  after 
the.celebrated  German  chemist,  Klaproth. 

Slinometer  (6r.  k\Iv»,  I  incline;  /jih-poy, 
measure).  An  instrument  for  measuring  the 
angles  of  the  dip  of  strata. 

Xnanrs.  In  Botany,  the  knots  or  tumours 
sometimes  found  on  the  stems  or  roots  of  plants. 

JCnebelite.  A  mineral  from  an  unknown 
locality,  named  after  Major  v<Jn  EjiebcL  Pro- 
bably it  is  a  ferruginous  Tephroite,  or  silicate 
of  iron  and  manganese. 

286 


KNIGHT 

(Ghr.  y6vu,  Lat  genu,  Qer.  knle). 
In  Architecture,  a  naturally  or  artificially  beiit 
piece  of  timber,  on  which  another  is  received 
to  relieve  a  weight  or  strain ;  the  term  is  also 
applied  to  wrought-iron  knees,  for  the  same 
purpose. 

Knee.  In  Shipbuilding,  an  angle,  formerly 
of  timber,  but  in  modem  times  nearly  always 
of  iron,  for  bracing  together  intemidly  parts 
which  form  angles  with  each  other.  The  prin- 
cipal knees  are  those  supporting  the  beams,  and 
fastened  to  them  and  to  the  ribs.  There  are, 
however,  yarious  other  knees  in  different  parts 
of  the  ship.  They  tend  to  bind  the  whole  vessel 
into  one  hollow  body,  in  which  the  parts  are 
mutually  dependent.  The  knee  of  t/ui  head 
sustains  the  figure-head  and  the  projecting 
bow  above  the  water-line :  it  is  braced  on  to 
the  stem. 

Xiiee  Pan*  A  small  flat  heart-shaped  bone 
placed  at  the  fore  part  of  the  knee  joint  It  is 
an  important  defence  to  that  large  joints  and 
also  serves  to  increase  the  powers  of  the  mus- 
cles which  extend  the  leg.  It  is  attached  by  a 
strong  ligament  to  the  upper  end  of  the  tibia. 

Xnepta.  The  ram-headed  god  of  ancient 
Egypt,  known  by  the  name  Amen-ra^  or,  in  its 
Greek  form,  Ammon  [which  seel. 

Xnlgrlitv  Xnlfflitliood  (A.-Sax.  cniht,  Ger. 
knecht,  a  lad;  hence  a  man-at-arms:  ct.  Ix- 
FANTnv].  According  to  Tacitus  and  other 
writers,  the  ancient  German  kings  and  chiefs 
were  attended  in  war  and  peace  by  a  seloet 
body  of  faithful  companions.  Kings,  great 
thanes,  and  aldermen  had  each  among  the 
Anglo-Saxons  their  attendant  cnihts  or  militiiry 
servants,  who  owed  them  a  species  of  fealty 
rather  personal  than  territorial  But  the  order  of 
knighthood,  in  the  more  recent  sense  of  the  word, 
was  introduced  among  us  from  France.  Among 
the  French  and  Germans,  indeed,  the  order  of 
knights  was  designated  by  another  name — che- 
valier or  ritter,  from  their  serving  on  horseback 
in  battle,  and  holding  a  rank  above  the  foot- 
men. But  the  Norman  chevalier  so  completely 
answered  to  the  Saxon  cniht  in  the  peculiar 
attribute  of  being  personally  attached  to  the 
military  service  of  some  chieftain,  that  the 
English  appellation  was  soon  in  general  use,  as 
if  to  express  the  same  meaning  conveyed  by 
the  French  title,  and  by  its  I^tin  equivalent 
miles.  The  Anglo-Saxons  appear,  indeed,  to 
have  occasionafiy  practised  long  before  the 
Conquest  some  ceremonies  resembling  those 
which  became  usual  in  later  times  on  the 
creation  of  a  knight;  thus  Alfred  is  said  to 
have  honoured  Athelstan  by  the  gift  of  a  belt 
and  robe,  and  by  girding  him  with  a  sword. 

It  is  said  in  general,  but  on  doubtful  evidence, 
that  knighthood  had  become  an  established  insti- 
tution in  the  eleventh  century ;  but  that  the  cha- 
racteristic which  belonged  to  it  in  later  times, 
I  of  being  restricted  to  men  of  noble  birth,  did 
not  become  general  until  the  fourteenth.     The 

Privilege  of  conferring  knighthood  seems  to 
ave  belonged  originally  to  the  sovereign,  and 
,  to  have  been  retained  as  his  prerogative   in 
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iH  European  constitutions,  although  frequently 
delegated  to  or  usurped  by  high  feudatories, 
generals  of  armies,  &c  In  later  times,  and 
vhen  knighthood  had  assumed  its  peculiar 
xomantic  ^aracter,  the  most  distinguished  and 
valorous  knights  were  allowed  to  confer  it,  and 
kings  themselves  sought  for  the  distinction  of 
knighthood  at  their  i^nds. 

It  was  common  to  create  knights  on  various 
occasions.  The  most  honourable  species  of 
knighthood  was  that  conferred  on  the  field  and 
after  a  battle ;  but  the  more  common  fashion, 
especially  in  France,  the  parent  countiy  of 
ehivalrous  institutions,  was  to  make  knights 
when  a  battle  was  expected.  Five  hundred 
w«re  created  at  once  in  the  French  army  before 
the  battle  of  Agincourt.  Kni^ts  were  also 
created  on  other  solemn  occasions;  as  great 
liestivals,  coronations,  princely  marriages,  &c. 

In  describing  the  ordinances  of  knighthood 
as  they  existed  when  that  institution  was 
brought  to  the  point  of  imaginary  perfection, 
the  period  to  which  we  must  refer  is  the 
fourteenth  century;  and  the  countries  chiefly 
France,  (Germany,  and  England.  In  Italy  and 
Spain,  and  generally  in  other  parts  of  Christen- 
dom, tiie  eluTalrous  customs  of  the  first-named 
legions  were  imitated,  but  do  not  appear  to 
have  grown  up  spontaneously  as  ^art  of  the 
popul&r  usages.  &fore  this  epoch,  indeed,  the 
Crusades  had  communicated  to  the  institution 
much  of  its  religious  character ;  and  the  poems 
of  the  Troubadours  and  Trouveurs  attest  how 
much  of  gallantly  had  already  been  fancifolly 
interwoven  with  the  military  habits  of  the  age. 
Bat  it  was  not,  perhaps,  until  the  time  when 
the  favourite  fictions  of  romance  had  begun  to 
act  strongly  on  the  popular  imagination,  that 
the  ideal  usages  of  chivalry  were  completely 
engrafted  in  practice  on  the  substantial  institu- 
tion of  knighthood.    J^Chivalbt.] 

The  orders  of  chivalry  were  three.  The 
future  knight  was  first  educated,  in  general,  as 
a  page  attached  to  the  &mily,  and  especially  to 
the  ladies  of  some  noble  house:  when  of  full 
age,  he  became  a  squire  (^uyer).  The  proper 
office  of  the  squire,  in  the  theoiy  of  chivalry, 
was,  as  his  name  of  skield-bearer  denotes,  to 
attend  on  the  person  of  a  knight^  to  whom  he 
was  bound  to  render  devoted  and  faithful  ser- 
Tice.  In  this  capacity  he  was  a  sort  of  apprentice 
to  knighthood;  but  as  many  esquires  never 
Teached  the  order  of  knighthood  at  all,  but  re- 
mained independent,  the  rank  of  esquire,  in  ordi- 
nary usage,  became  an  intervening  order  between 
the  kni^t  and  the  sim{^e  gentleman  :  in  which 
sense  it  is  still  retained  in  ^England.  The  order 
of  knighthood  followed  this  double  probation. 
Knights,  however,  were  often  made  without 
having  passed  regularly  through  the  intervening 
stages ;  and  even  in  the  age  of  chivalry,  the 
honour  was  occasionally  conferred  on  mere 
childMn ;  although  this  was  an  evident  abuse, 
and  TCgarded  as  such.  When  the  order  of 
knighthood  was  conferred  with  full  solemnity 
in  the  leisure  of  a  court  or  city,  imposing  pre- 
liminaiy  ceremonies  were  required  of  the  can- 
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didate.  He  prepared  himself  by  prayer  and 
fasting,  watched  his  arms  all  night  in  a  chapel, 
and  was  then  admitted  with  the  performance  of 
religious  rites.  Knighthood  was  conferred  by 
the  accolade^  which,  from  the  derivation  of  the 
name  &om  the  Latin  coUum,  the  neck,  would 
appear  to  have  been  originally  an  embrace ;  but 
afu^rwards  consisted,  as  it  still  does,  in  a  blow 
of  the  fiat  of  a  sword  on  the  neck  of  the  kneel- 
ing candidate.  The  oath  of  knighthood  was 
previously  administered.  This  oath  contained 
at  different  times  various  fknciful  clauses:  in 
France  there  were  twenty  vows  comprised 
in  it 

Knighthood  was  an  institution  which  served 
in  some  respects  as  a  compensation  for  tlie 
inequalities  of  rank  incident  to  the  feudal 
system.  All  knights,  £rom  the  king  to  the 
lowest  bachelor,  were  brethren  of  the  same 
order;  and  when  chivalry  was  in  its  most 
fiourishing  state,  it  may  almost  be  said  that  they 
were  all  of  the  same  countiy.  National  dis- 
tinctions had  little  place  between  knights,  who 
were  enemies  only  in  time  of  warfare,  owing  to 
their  feudal  duties,  which  attached  them  to  the 
banner  of  a  particular  king  or  suzerain.  At 
tournaments,  court  festivals,  &c.,  in  time  of 
peace,  knights  of  all  nations  were  admitted 
indifferently ;  and  the  candidate  for  knighthood 
sought  that  honour  at  the  hands  of  the  most 
distinguished  name  in  chivalry  rather  than  of 
a  countryman.  The  chief  distinction  of  rank 
which  subsisted  between  knights,  in  France 
and  England,  was  rather  of  a  feudal  than  a 
chivalrous  character;  it  was  that  of  knights- 
bachelors  and  knights-bannerets.  The  knight- 
bachelor  was  of  the  lower  order.  His  name 
has  been  variously  derived.  [Bachblob.]  But 
in  the  more  chivalrous  times  (as  in  all  later 
periods)  this  honour  was  conferred  without  any 
reference  to  a  qualification  of  property.  Many 
knights-bachelors  were,  in  fact,  mere  adven- 
turers, unconnected  by  feudal  ties  of  any  sort, 
who  offered  their  services  in  war  to  any  suc- 
cessful leader,  and  who  found  in  their  sword 
a  means  of  subsistence,  not  only  by  pay  and 
plunder,  but  by  the  regularly  established  system 
of  ransom  which  every  knight  taken  in  action 
paid  for  his  liberty.  The  ch^aJier-ftanneret  was 
one  who  possessed  fiefs  to  a  greater  amount, 
was  obliged  to  serve  in  war  with  a  greater 
attendance,  and  carried  a  banner.  Under 
Charles  VII.  the  bannerets  of  France  made 
remonstrances  against  the  services  required  of 
them,  on  the  ground  of  their  impoverishment 
by  the  English  wars ;  and  it  appears  that  this 
order  fell  afterwards  into  disuse  in  that  coun- 
try. In  England  the  distinction  appears  to  have 
been  of  a  somewhat  different  character.  The 
knights*  fees,  into  which  England  was  divided 
by  the  Conqueror,  were  such  portions  of  land 
as  could  maintain  a  simple  knight  or  bachelor; 
and  by  a  statute  of  Edward  II.  persons  who 
had  the  amount  of  20^.  a  year  in  fee,  or  for  life, 
were  obliged  to  take  this  order  of  knighthood. 
This  statute  grew  into  disuse,  except  when 
occasionally  put  in  force,  as  it  was  for  the  last 
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time  under  Charles  I.,  as  a  means  of  extorting 
money,  by  way  of  fines,  for  not  taking  np  the 
order.  Bannerets,  on  the  other  hand,  in  England 
appear  to  hare  been  such  knights  as  were  made 
or  promoted  horn  the  lower  ot'gree  on  the  field 
of  battle.  [BANxniiun'.]  The  ^stinction  in  the 
field  between  the  different  orders  of  chivalry 
was,  at  least  at  one  period,  the  following: 
The  esquire  bore  the  pennoneel  or  triangular 
streamer;  the  knight-bachelor  the  pennon  or 
forked  streamer  (swallow-tailed),  made  by  di- 
viding the  end  of  the  pennoneel ;  the  banneret 
a  banner  (which  was  m  strict  usage  of  an  ob- 
long shape,  barons  being  entitled  to  the  square 
banner).  Thus,  when  a  banneret  was  made  on 
the  field,  the  ceremony  was  accomplished  by 
cutting  off  the  forked  end  of  his  pennon  and 
converting  it  into  a  banner.  Common  knights 
and  esquires  were  then  under  his  command. 

The  confinement  of  the  order  of  knighthood 
to  men  of  noble  birth  (on  the  Continent,  for  the 
strict  line  of  demarcation  between  nobility  and 
commonalty  was  never  accurately  drawn  in 
England),  although  necessary  in  theory  to  the 
completion  of  the  chivalric  system,  tended  in 
practice  to  its  decay.  Knighthood,  after  the 
fourteenth  century,  became  more  and  more  an 
honorary  distinction,  to  which  birth  alone  gave 
a  title,  and  which  was  not  considered  to  repre- 
sent any  actual  duty  or  service;  and  finally, 
through  various  steps,  it  became  again  a  mere 
personal  distinction,  which  it  was  part  of  the 
sovereign's  prerogative  to  confer,  either  on  mili- 
tary persons  or  any  others ;  and  by  the  multi- 
plication of  orders,  for  admission  into  which 
nobility  of  birth  was  not  always  a  necessary 
qualification,  this  peculiar  property  of  the 
knightly  order  became  again  effaced.  There 
are,  however,  in  most  Continental  countries, 
several  orders  into  which  nobility  still  consti- 
tutes a  necessary  title  for  admission. 

Orders  of  hiighthood  are  of  two  classes: 
either  they  are  associations  or  fraternities 
possessing  property  and  rights  of  their  own  as 
independent  bodies,  into  which  knights  are 
admitted  as  members  into  a  religious  foun- 
dation; or  they  are  merely  honorary  associa- 
tions, established  by  sovereigns  within  their 
respective  dominions,  consisting  of  members 
whose  only  common  tie  is  the  possession  of  the 
same  titular  distinction.  To  the  former  class 
belonged  the  three  celebrated  religious  orders 
founded  during  the  Crusades — Templars,  Hos- 
piTAixEBS,  and  Teutonic  Knights  [which  see] ; 
which  were  societies,  not  belonging  to  any  par- 
ticular crown  or  realm,  possessed  of  extensive 
property,  and  acting  in  some  respects  as  inde- 
pendent republics.  Several  of  the  Spanish  and 
Portuguese  orders  of  knighthood  partake  of 
both  characters:  they  were  originally  religious, 
but  have  become  secular.  The  kings  of  those 
countries,  as  grand  mast'^rs,  exercise  the  privi- 
lege of  admission,  and  make  use  of  it  as  a  means 
of  conferring  distinction ;  but  the  knights  as  a 
body  form  an  independent  society  possessed  of 
property  and  privueges.  [Orders  of  Cala- 
.TBAVA,  ALCA2iTASAy  &c.]  The  Other  class,  con- 
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sisting  of  orders  merely  titular,  embraces  most 
of  the  European  orders,  including  all  thoae  of 
our  own  country.  These  were  probably  founded 
in  imitation  of  the  great  military  societies; 
although  antiquarians  have  traced  real  or  ima- 
ginary orders  of  knighthood  under  the  reigns  of 
princes  of  much  more  remote  date,  as  Charli-s 
Martel,  Charlemagne,  &e.  Bat  these  aoconnta 
are  apocryphal:  and  no  subsisting  order  of 
knighthood  is  of  the  date  of  the  Cmsadets 
except  a  few  of  those  in  Spain  and  Portogal, 
which,  as  we  have  said,  were  framed  on  the 
model  of  the  great  societies  first  mentioned. 

Xnlfftat  Srrttnt.  In  the  language  of 
Chivalry,  a  knight  wandering  in  search  of  ad- 
ventures,  sometimes  under  vows,  for  a  certain 
period.  Knight  errantry  was  not  altogether 
a  fiction  of  romance.  It  originated,  as  Mr. 
Turner  says,  partly  from  the  frequency  of  pri- 
vate war  in  feudal  times,  which  made  militaij 
aid  constantly  acceptable  to  the  great  barons ; 
and  as  a  knight  had,  for  the  most  part^  no  other 
tie  to  the  soil  than  his  duties  towards  his  feudal 
superior,  he  was  at  liberty  to  follow  his  own 
bent  whenever  his  services  were  not  needed  by 
him.  Such  a  mode  of  life  peculiarly  suited 
the  tastes  of  the  men  of  that  age,  and  in 
some  degree  served  the  exigencies  of  sodetj. 
'Knights,  therefore,  were  perpetually  errant, 
or  travelling  in  quest  of  adventures  or  employ- 
ment; some  firom  the  pleasure  of  the  expedition, 
and  some  for  its  expected  profits.  They  often 
met  the  oppressed  or  the  unsuccessful,  and 
they  cheerfully  engaged  themselves  to  redress 
those  wrongs  which  laws  were  too  feeble  to 
remedy,  and  for  redressing  which,  honour, 
plunder,  or  rich  donations  became  usually  tbfir 
compensation.'  (Turner's  History  of  England 
during  the  Middle  Ages,  ch.  xiii.) 

Xnlfftat  Service.  Serritium  Militore. 
The  tenure  by  which  a  knight  held  his  land. 
[Feudal  System.] 

Knii^lit  of  tHe  Sblre.  The  designation 
given  to  the  representative  in  parliament  of 
English  counties  at  large,  as  distinguished 
from  such  cities  and  towns  as  are  counties  of 
themselves  (which  are  seldom  if  ever  call«^ 
shires);  and  the  representatives  of  which,  as 
well  as  the  members  for  other  cities  and  towns 
are  called  citizens  or  burgesses.  It  was  formerly 
imperative  on  knights  of  the  shire,  as  well  as 
their  choosers,  either  to  be  resident  or  to  have 
a  household  in  the  county ;  but  this  regulation, 
which  had  long  fallen  into  disuse,  was  formally 
repealed  by  14  Geo.  IIL  c.  68. 
.  XnigbrE  Fee  (Low  Lat.  Feodum  Militare). 
In  the  language  of  English  feudal  usage,  a  por- 
tion of  land  held  by  custom  sufScient  to  main- 
tain a  knight  to  do  service  as  such  for  the  king. 
William  the  Conqueror  by  his  militaiy  grants 
is  said  to  have  created  60,000  such  fees.  But 
although  William's  vassals  were  undoubtedly 
bound  to  follow  him  to  war,  it  is  doubts  by 
modem  antiquarians  whether  feudal  services, 
strictly  so  called,  were  attached  to  these  grants 
by  the  Conqueror,  or  whether  they  were  not 
peculiarities   arising   subsequently  when  the 
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feudal  system  grew  into  yigour,  and  attribated 
to  the  Conqueror  by  the  l^sts  of  later  times. 

Xnlcbtbeads.  In  Shipbuilding,  the  first 
cant  timbers  on  each  side  of  the  stem.  They 
serve  to  form  a  bed  for  the  reception  of  the 
bowsprit 

SLnoIl  (A.-Sax.  cnoUe,  Ger.  knollen).  A 
term  used  in  many  parts  of  England  for  the 
pinnacle  of  a  small  hill,  or  for  the  hill  itself. 

Xnoppem  (Ger.).  A  species  of  gall-nut 
or  excrescence  formed  by  the  puncture  of  an  in- 
sect upon  several  kinds  of  oak.  They  are  flat, 
hard,  and  prickly;  they  abound  in  Croatia^ 
Stjria,  Slavonian  and  Natolia,  and  are  used  in 
Austria  and  Germany  for  tanning  and  dyeing. 

JLnot.  In  Se&  language,  a  geographical 
mileu  It  is  also  120  times  the  distance  between 
two  knots  on  the  log  line.  A  knot  is  to  a 
statute  mile  nearly  as  seven  to  six.    [Loo.] 

SLnots.  The  fastenings  of  ropes  or  cords ; 
the  union  of  ropes  by  interweaving.  The  most 
useful  knots  are :  1.  Thumb  or  over-hand  knot, 
tied  at  the  end  of  a  rope  to  prevent  it  from 


opening  out,  &c. ;  2.  Eight  or  reef  knot,  for 
■ecnriogall  lashings  where  the  ends  of  the  rope 
meet  together ;  3.  Draw  knot,  which  offers  great 
facility  in  undoing ;  4.  Eunning  knot,  used  to 
Vol.  n,  289 


KOBOLD 

bind  or  draw  anytliing  close;  6.  Sheepshank, 
serving  to  shorten  a  rope  without  cutting  it 
or  unfastening  the  ends ;  6.  Clove  hitch,  which 
binds  with  excessive  force;  and  by  which  alone 
a  weight  can  be  hung  to  a  smooth  pole;  7. 
Timber  hitch,  very  useful  in  hauling  to  move 
a  weight;  8.  Single  bowline  knot,  difficult  to 
undo,  useful  to  tlirow  over  a  post,  &c.,  to  haul 
on,  used  for  the  draw-loop  of  a  slip  noose ; 

9.  Double  bowline  knot,  for  slinging  a  cask ; 

10.  Running  hovjline  knot;  11.  Woolding  or 
packing-stick  hitch,  used  to  tighten  ropes ;  12. 
Men* 8  harness  hitch,  passing  over  the  should*  t 
and  under  the  opposite  urm  of  men  drawing  a 
carriage,  &c. ;  13.  Stopper  hitch,  for  stoppering 
the  fall  of  a  tackle,  &c. ;  14.  Inside  clinch,  for 
&stening  a  cable  to  the  anchor  ring,  &c;  lo. 
Common  or  sheet  bend,  a  very  secure  method  of 
joining  two  ropes,  or  fastening  a  rope  to  a  loop; 
16.  Hawser  bend,  for  joining  two  ropes,  easily 
undone  ;  17.  Cafs  paw,  the  turn  in  the  bight 
of  a  rope,  for  hooking  a  tackle  to  it ;  18.  Drag 
rope  or  lever  hitch,  used  for  fixing  handspikes 
or  capstan  bars  to  the  ropes  attached  to  heavy 
carriages,  &c.,  which  have  to  be  move<l  by 
men ;  19.  Half  hitch,  cast  on  the  bight  of  a 
rope;  20.  Carrick  bend.  A  wall-knot  is  a 
knot  made  at  the  end  of  a  rope  to  prevent  it 
from  passing  through  a  hole. 

A  special  committee  of  the  Alpine  Club 
report,  on  the  subject  of  knots :  *  There  can  be 
no  doubt  that  every  knot  in  a  rope  weakens  its 
powerof  resisting  a  sudden  jerking  strain.  .  .  . 
These  ropes,  which  we  report  will  resist  the 
strain  of  fourteen  stone  falling  eight  feet,  will 
not  resist  it  if  therv3  is  a  knot  in  any  one  of 
them,  or  even  if  the  knots  used  in  attaching 
them  to  the  point  of  support  or  to  the  weights 
be  roughly  or  carelessly  made,  .  .  .  We  tliere- 
fore  conclude  that:  1st  No  knot  which  is  not 
absolutely  necessary  ought  to  be  allowed  to 
remain  on  the  rope;  2nd.  The  tigkt4jr  and 
harder  a  knot  becomes,  the  worse  it  is;  3rd.  The 
more  loose  and  open  a  knot  is  made,  the  bettor 
it  is.*  See  Alpine  Journal,  No.  7,  September 
1864,  where  diagrams  are  given  of  the  knots 
recommended  by  the  above-named  special  com- 
mittee. 

BLnoutf  The.  An  instrument  used  in  the 
infliction  of  a  well-known  Eussian  punishment. 

Koala.  The  native  name  of  a  Marsupial 
quadruped  of  New  Holland.  [Fhascoiabctos.] 
The  Mahrattas  apply  the  same  name  to  the 
jackuL 

XobeUite.  A  mineral  resembling  Anti- 
monv  Glance  in  general  appearance,  but  with  a 
brignter  lustre  and  a  radiated  structure.  It  is 
a  sulpho-biamuthate  of  lead,  in  which  part  of 
the  lead  is  replaced  by  iron  and  copper.  It  is 
found  in  the  cobalt  mine  of  Hvena  in  Sweden, 
and  is  named  after  Yon  Kobell. 

Sobold.  A  German  word  signifying  a 
spirit  or  spectre,  and  corresponding  to  the  Eng- 
lish goUin,  of  which  it  is  probably  the  origin. 
In  some  parts  of  Germany  there  is  scarcely  a 
house  or  a  family  to  which  kobolds  urTT  '  1 
to  be  attached ;  and  according  to  the  super- 
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stitious  notioM  of  the  peasantry,  thoy  preside 
over  all  domestic  operations,  many  of  whi^h 
they  perform.  The  name  of  the  metal  cobalt 
is  denved  from  the  aboye. 

Xoir.  A  small  two-maflted  Tessel,  formerly 
employed  in  the  Bntch  fisheries.  It  had  two 
maflt«,  main  and  fore,  with  a  large  spritaail 
abaft  each.  This  arrangement  enabled  her  to 
sail  very  close  to  the  wind,  and  she  conld  set 
sqnaresails  if  the  wind  happened  to  be  astern. 

Xokoona  (Cing.  kokoon).  A  large  forest 
tree  of  the  oinier  Hippoerateace^e,  native  of 
Ceylon.  The  yellow  corky  bark  is  used  by  the 
Ginghalese  in  the  preparation  of  a  cephalic 
snufiT;  and  a  lamp  oil  is  expressed  from  the 
seeds. 

Kola  Wnt.  Kola,  Gcla,  Gnro  or  Goro  I^uts 
are  the  seeds  of  the  Cola  acuminata.  They 
are  largely  used  as  food  and  medicine  b^  the 
natives  of  West  Central  Africa,  and  are  highly 
valued,  commercially,  socially,  and  eren  politi- 
cally. From  the  researches  of  Drs.  Daniell  and 
Attfleld  {Pharmaceutical  Journal,  March  1865^ 
it  would  seem  that  their  virtues  must  be  ascribea 
to  the  presence  of  about  two  per  cent,  of  theiney 
a  substance  existing  also  in  tea,  co£fee,  guarana, 
and  mati,  from  one  or  other  of  which,  beverages 
are  prepared  by  Europeans,  Americans,  and 
Asiatics.  Kola,  like  the  substances  just  men- 
tioned, has  long  been  known  to  produce  sleep- 
lessness when  eaten.  It  is  cunous  and  inte- 
resting to  find  that  in  all  quarters  of  the  globe 
man's  instinct  has  induced  him  to  select  for  the 
preparation  of  beverages,  plants  which  differ 
greatly  in  appearance,  characters,  and  habits, 
but  which  contain  the  same  actire  principle. 

Xolpodea,  Xolpoda  TGr.  icoXir<69iif ).  The 
name  of  a  genus  of  Polyga«tric  Infusories, 
characterised  by  their  fiat  and  sinuouB  figure. 

Xomenlo  Aeld.    [Combnto  Acfro.J 

Xonlglte.  A  variety  of  Brochantite  of  a 
transparent  emerald  or  blackish  green  colour, 
found  at  Katherinenburg  in  Sibma.  It  was 
named  after  Konig,  late  keeper  of  the  minerals 
in  the  British  Museum. 

Xttnleinlte.  A  fossil  resm,  found  in  the 
Brown  Coal  of  Uznach  in  Switzerland  and  near 
Redwitz  in  Bavaria. 

Xonui.    [Alcobak.] 

Xorelte.  A  hydrous  Labradorite,  found  at 
Nagyag  in  Transylvania,  and  in  China.  The 
name  Koieite  is  applied  by  Dufrenoy  to  Agal- 
matolite. 

XoMO,  XouMOv  or  Cnsso.  The  Bray- 
era  anthdTnintica,  an  Abyssinian  vermifuge. 
[Bbatbba.] 

Xotsolmbltet  A  mineral  of  a  carmine- 
red  colour,  discovered  in  the  gold-washings 
of  Karadinsk  in  the  Ural.  Named  after  Von 
Kotschuby,  the  Russian  mineralogist 

X6ttl|rite.  A  native  arsenate  of  zinc^ 
containing  cobalt  and  nickel,  and  a  trace  of 
lime,  from  the  Cobalt  Mine  Daniel,  near 
Schneebei^  in  Saxony.  Named  after  its  dis- 
coverer, Kottig. 

XooznlM.  A  vinous  liquid,  obtained  in 
Tartary  by  fsrmenting  the  whey  of  mare'smilk. 
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XouphoUte  (Gr.  jcov^t,  light,  and  Xiffos,  n 
stone),  A  species  of  zeolite  or  Prehnite  front 
the  Pyrenees:  it  occurs  in  small  ifaomboidal 
plates,  with  a  pearly  lustre,  and  of  a  yellowish 
green  colour. 

Xaraud.    The  Zulu  name  for  a  village. 

Xraken  (Ger.).  A  name  applied  to  a  fiibu- 
lous  marine  monster  of  gigantic  size. 

ZrameiiA  (after  &e  Kramers,  German 
botanists).  An  anomalous  graus,  allied  on  the 
one  hand  to  Lfgwmno^m,  and  on  the  other  to 
Pdygakusea,  with  which  latter  it  is  most  fre- 
quently associated,  or  made  a  distinct  familj 
under  the  name  of  Kramtriacea.  They  are 
branching  undershrubs,  with  simple  or  trifoliate 
leaves,  and  racemose  flowers.  K..  iriandra,  one 
of  the  simple-leaved  species,  is  thought  to  have 
yielded  the  Rhatany  roots  formerly  obtain <Ni 
from  Peru,  though  all  the  species  have  mobably 
similar  astringent  properties.  Mr.  Hanbnry 
has  recently  shown  (Pharm.  Joum.  2  ser.  vi. 
461)  that  a  veiy  excellent  form  of  Rhatany 
known  as  Savanella  Rhatany,  which  has  to  a 
^reat  extent  superseded  the  fi^rmer,  and  which 
is  imported  from  New  Grenada,  is  produced  by 
a  variety  of  JT.  Ixina  to  which  the  name  of 
granatensis  has  been  given.  Rhatany  is  con- 
sidered as  a  usefrd  astringent  medicine. 

Xramerle  Aoid.  A^  acid  obtained  from 
the  root  of  the  Krameria  triandra,  or  rhatany. 
.  Xrantalte.  A  fossil  resin,  occumng  in  the 
Brown  Coal  of  Lattorf  near  Bemsbeig.  Named 
after  Dr.  Krantz  of  Bonn. 

Xrautv  Boor.     [Sauer  Kba.ut.] 

Xreaaote  (a  word  coined  from  Gr.  it^4as, 
fleshy  and  trciC^,  /  preserve),  Kreasote  seems 
to  be  the  principal  source  of  the  peculiar  odour 
and  of  the  antiseptic  and  preservative  qualities 
of  wood-smoke.  When  properly  purified,  it  is 
a  colourless  oily-looking  hquid  of  great  re- 
fractive and  dispeisive  power,  of  a  penetrating 
smoky  odour  and  a  bumins  taste :  its  sp.  gr. 
is  about  1*04 ;  it  remains  fluid  at  17° ;  it  bums 
with  a  sooty  flame;  is  sparingly  soluble  in 
water,  and  is  neutral  to  test  paper.  It  dissolves 
readily  in  alcohol,  ether,  benzole,  and  acetic 
acid ;  and  forms  a  ciystalline  oompound  with 
potash.  It  coagulates  albumen ;  and  a  solution 
of  it,  containing  not  more  than  1  per  cent., 
preserves  meat  from  putrefaction.  The  eflicaey 
of  crude  pyroligneous  acid  as  a  preservative 
of  provisions,  and  the  peculiar  smoky  flavour 
which  it  confers  upon  them,  appear  to  be  due 
to  kreasote.  It  is  an  irritant  poison  when  un- 
diluted, but  when  largely  diluted  it  has  been 
found  cdOfectual  in  checking  vomiting,  and  as  an 
application  in  toothache  for  the  destruction  of 
the  nerve.  It  appears  to  be  closely  related 
to  phenic  (carbolic)  acid,  and  the  formula 
CieHxoOa  has  been  assigned  to  it 

Xreatine  (Gr.  lepras,  fiesh),  A  crystal- 
lisable  organic  substance  contained  in  the 
juice  of  the  muscular  flesh  of  animalsL  The 
term  Jcreatinine  has  been  applied  to  a  pro- 
duct of  its  decomposition.  &«atine  is  repre- 
sented as  CaHeO^Na  +  HO,  and  kreatinine  as 
CaHrOaNa. 
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Xrelttoiitte.  A  black  variety  of  Automolite 
(Zinc-Spinel)  found  at  Bodenmais  in  Bavaria. 

Sremerslte.  A  native  chloride  of  potas- 
nnm  allied  to  Sylvine,  and  met  with  in  ruby- 
red  octahedrons  at  Yesuvins.  Named  after 
Kremers,  by  whom  it  was  analysed. 

Kremnits  HHilte.  A  pare  variety  of 
WhUe  Lead,  or  Carbonate  of  Lead.     [Whits 

LS4D.] 

^y4»ti— -  In  Hindu  Mythology,  a  divine 
being,  produced  £rom  one  of  the  hairs  of  Vishnu, 
and  in  his  torn  producing  Brahma  or  Budra  the 
destroyer.  (Muir,  Sanshrit  Texts,  ch.  ii  sec  5 ; 
Godfrey  Higgins,  Anacalypsis.) 

XrtoiiTlfflte.  A  variety  of  Brochantite, 
found  at  Krisuvig  in  Iceland. 

Krokldollte.    [Cbocidolitb.] 
[Zbus.] 

An  old  musical  instrument, 
resembling  a  comet.  The  name  has  been  cor- 
rupted by  oigan-builders  into  that  of  the  cre- 
mona  stop  of  the  organ. 

SryoUte.    [Cbtoutb.] 

XiryfltaUlne  (Gr.  icp&o'raAAos,  e^r  tee, 
erystaf),  A  term  applied  by  Unverdorben  to  a 
salifiable  base  which  forms  czystallisable  com- 
poimds  with  the  adds,  and  which  he  obtained 
from  animal  empyreumatic  oiL     [ Anhjivb.] 

Xoliatrlya  or  CMiatriya.    [Casts.] 

Xolle.  An  epithet  given  to  the  ancient 
Arabic  diaracters ;  from  Kufa,  a  town  on  the 
Euphrates. 

yai»«rf*#>^  A  native  arsenate  of  lime  and 
mftgwAgift  found  in  dirty-white  or  honey-yellow 
masses  with  a  waxy  lustre,  at  Longbanshyttan 
in  Sweden.  Named  after  Kiihn,  by  whom  it 
was  analysed. 

Xomb^kepluUle  (a  word  coined  from  the 
Or.  KVfifin,  a  bowl,  and  jcc^oA^,  the  head). 
Some  of  the  early  long-headed  or  doHcho- 
kepbalic  inbabitants  of  S«>tland  had  a  peculiar 
lengthened  skull,  in  which  the  oedpital  bones 
were  sUehtly  elevated,  whilst  a  depression  ex- 
tended alons  the  parietals.  This  configoration 
JMMt  received  the  name  kumbekephalio  from 
Fro£  Wilson.  Many  skulls  of  existing  races 
exhibit  this  character. 

XaBkar.  A  very  peculiar  deposit  widely 
spread  over  the  peninsola  of  India,  and  apparent- 
ly »3ri<p«ponding  in  age  and  in  the  circumstances 
of  its  accumulation  with  the  drift  of  England. 
It  is  a  compact  nodular  calcareous  clay  with 
many  concretions  and  very  few  fossils.  It  is 
found  at  aU  levels  up  to  3,000  feet  above  the  sea. 
It  is  not  generally  stratified,  and  varies  a  good 
deal  in  different  localities.  In  composition  it  is 
chiefly  calcareous,  containing  about  70  per  cent. 
of  carbonate  of  lime,  16  per  cent,  of  silica,  and 
nearly  20  per  cent,  of  alumina. 

XiqpAplivfte  (Lat  cuprom,  copper,  and  Gr. 
a^f,  froa).    Copper  Froth.     [Ttboutb.] 

JKapftr  Blaspore  or  Copper  IMaapore. 
A  variety  of  Phosphocalcite,  with  half  an  equi- 
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valent  less  water,  the  composition  being,  ac- 
cording to  the  following  auulysis  by  Kuhn : — 


Phosphoric  acid 
Oxide  of  copper 
Water  or  loss   . 
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Xupltor  Slekel.  A  term  applied  by  the 
German  miners  to  a  native  alloy  of  nickel  and 
arsenic. 

Xupftor  Btiblelto  (Ger.).  A  series  of 
schistose  beds,  often  bituminous  and  very 
fossiliferous,  lying  near  the  base  of  the  mag- 
nesian  limestone  or  Permian  series  of  deposits 
in  Germany.  The  beds  thus  named  are  worked 
at  Mansfeld  in  Thuringia  for  a  singular  deposit 
of  argentiferous  copper,  which  is  mixed  up 
mechanically  with  the  shale  and  sand,  forming 
a  small  percentage  of  the  rock.  The  beds  have 
long  been  worked,  and  are  not  unimportant  in 
an  economic  sense. 

Xupfttrblende  or  Copper  Blende.  Ten- 
nantite,  with  jpart  of  the  iron  replaced  by  zinc; 
from  near  Freiberg  in  Saxony. 

Xnpfisrbliitlie.    [CEAiJCOTiziCHrni.] 

Xapferpeobers.  An  impure  variety  of' 
Chrysocolla,  containing  a  large  amount  of 
Brown  Iron-ore,  found  at  Tourinsk  in  the 
Ural,  and  at  the  Basin  of  Mines  in  Nova 
Scotia. 

Xurrajonc-  A  native  Australian  name 
for  several  fibre-yielding  plants,  as  EUnseue 
heierophyUue,  Flagianthua  sidoides,  Commer- 
sonia  platypht/Ua,  &c 

Kuteera  or  Xntera.  A  kind  of  gum 
obtained  from  Cochlospermum  GoeevpiuTn, 

Ssranlse  (named  afi«r  Kyan,  tbe  inventor 
of  the  process).  A  mode  of  preserving  timber 
frx)m  decay,  by  charging  it  with  a  solution 
of  corrosive  sublimate.     [Bbt  Rot.] 

Xsranlte  (Gr.  Kvay6t,  dark  blue'j.  A  blue 
silicate  of  alumina*  occurring  massive  and  in 
prismatic  crystals.  It  is  the  Disthene  of 
Haiiy,  and  the  Sappare  of  some  mineralogists. 
[Ctaotts.] 

XymattB.  A  variety  of  Asbestos  found  at 
Kiihnsdorff  in  8axony. 

SsrpboUte  (Gr.  kv^6s,  bent,  and  XiQot,  a 
eiofu).    A  varie^  of  Serpentine. 

Xyrioloirical  (Gr.  icvpiokoyiK6s,  describing 
literally),  A  term  applied  by  Warburton,  in 
his  Divine  Legation  (book  ii.  s.  4),  to  that  class 
of  Egyptian  nieroglyphics  in  which  a  part  is 
conventionally  put  to  represent  a  whole — e.  g. 
a  pair  of  armed  hands  for  a  battle,  a  scaling 
ladder  for  a  sie^e,  &c. ;  distinguished  from  the 
tropical,  in  which  visible  objects  are  used  as 
emblems,  or  figuratively.    [Hikrooltphics.] 

Xyroette.  A  variety  of  White  Iron  Pyrites 
or  Marcasite,  containing  arsenic  and  copper, 
which  is  found  at  the  Bricdus  Mine,  near  Anna- 
berg  in  Saxony,  and  also  in  Chili. 
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&.  The  first  of  the  letters,  in  the  English 
and  most  other  alphabets,  called  liquids  or  semi- 
wwels,  because,  like  Yowels,  they  can  be  pro- 
nounced for  any  length  of  time,  which  is  not 
the  case  with  the  consonants  called  muteSj  Bsp, 
df  &c.  It  is  the  same  as  the  Greek  lambda,  and 
the  Hebrew  or  Phoenician  lamed,  and  is  found 
in  the  languages  of  almost  all  nations,  excepting 
those  of  some  Braadlian  and  Japanese  tribes. 
In  the  ancient  Ghreek,  Hebrew,  Phoenician, 
Celtic  and  Latin  languages,  and  in  those  derived 
from  them,  the  letter  L  consists  invariably  of 
two  strokes,  though  in  every  possible  shape  and 
combination.  Thus,  in  the  most  ancient  Ghreek 
alphabets  it  is  written  AVA,  in  the  Celtic 
<V»  in  Hebrew  ^  and  in  Latin  L.  L,  as 
an  abbreviature,  stands  for  Ludus,  LI1.D. 
Doctor  of  Laws,  and  LL.S.  for  a  sestertium. 
As  a  numeral,  L  represented  among  the  an- 
cients, as  at  present,  the  number  50,  according 
to  the  line— 

Qnlnqolos  L  denoa  nmnezo  designat  habendoe. 

Xia.  In  Music,  the  syllable  by  which  Quido 
denoted  the  last  sound  in  the  hexachord.  It 
is  now  used  by  the  I<Vench  as  synonymous  with 
our  note  A. 

Xiabadists.  A  sect  of  religious  enthusiasts 
in  the  seventeenth  centuir;  so  caUed  from 
Jean  Labadie,  a  native  of  rrance  domiciled  in 
Holland,  who  was  deposed  from  his  preacher- 
ship  by  the  synod  of  Dort  They  endea- 
voured to  introduce  among  Protestants  similar 
notions  to  those  of  the  Quibtists  in  the  Roman 
Catholic  church,  aud  were  accused  of  similar 
perversities  in  practice.     [Quietists.] 

Xiabarraqae'B  Dlslnfectliiff  Uqnld.  A 
solution  of  carbonate  of  soda  impregnated  with 
chlorine. 

lAbanun.  The  standard  of  Constantine, 
which  he  caused  to  be  formed  in  commemoration 
of  the  alleged  vision  of  the  cross  in  the  heavens. 
It  is  described  as  a  long  pike  surmounted  by  a 
golden  crovm  inclosing  a  monogram  which  con- 
tains the  first  two  letters  of  the  name  of  Christ, 
and  is  at  the  same  time  a  representation  of  the 
figure  of  the  cross.  Ancient  monuments  exhibit 
the  figure  under  two  forms,  P  or  jO  (sc  x»  p)« 
The  silken  banner  which  depended  from  it  was 
embroidered  with  the  figure  of  Constantine  and 
his  family.  The  labarum  is  engraved  on  some 
of  his  medals  with  the  fiimous  inscription, 

EN  TOrrni  NIKA; 
and  it  was  preserved  for  a  considerable  time, 
and  brought  forward  at  the  head  of  the  im- 
perial armies  on  important  occasions,  as  the 
palladium  or  safeguard  of  the  empire.  The 
origin  of  the  word  is  still  undecided.  (Beugnot, 
Hist,  de  la  Destruction  du  Paganisms  en  Occi- 
dent i.  67 ;  Milman,  Hist,  of  Christianity  ii,  162.) 
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XAbdanuni.  The  resin  of  the  Cisius  art' 
iicits  and  some  allied  species.     [LADAiruif.] 

Ite^bel  or  ItebeUnm  (Lat.  dim.  of  labium,  a        i 
lip).    The  third  of  the  inner  petals  of  an  orchid,        ' 
usually  quite  unlike  the  others  in  form,  and 
turned  towards  the  lower  side  of  the  flower.        | 
The  name  is  also  applied  to  a  similar  petal  in 
other  fiowers. 

Label.  In  Heraldry,  a  figure  used  chiefly 
by  way  of  distinction  or  difference  in  the  coat- 
armour  of  an  eldest  son  during  the  b'fe  of 
the  father.  In  this  case  it  has  three  points ; 
five  points  when  borne  by  the  heir-presumptire 
of  a  grandfather  living,  and  so  fortL 

Xiabiata  (Lat  labium,  a  lip).  The  letters 
B,  P,  V,  F,  M,  are  so  called,  on  account  of  the 
organ  chiefly  employed  in  their  pronunciation. 

Xiablatee  (Lat  labium,  a  lip).  A  natural  or- 
der of  monopetalous  Exogenous  plants  of  Lind- 
ley'sEchial  alliance,  consisting  of  many  hundred 
species,  inhabiting  the  more  temperate  regions 
of  the  earth.  A  two-lipped  monopetslous  ooroUa, 
an  irregular  number  of  stamens,  and  a  four- 
lobed  ovary,  are  the  essential  marks  by  which 
it  is  known  from  all  others.  The  species  an^ 
generally  herbaceous,  with  square  stems:  a 
small  nimiber  only  consists  of  shrubs.  The 
fiowers  are  of  all  colours,  but  pure  blue  is  un- 
common in  the  order.  Many  of  the  species  an> 
valued  for  their  fragrance,  as  Lavender  and 
Thyme  ;  others  for  their  stimulating  qualities, 
as  Mint  and  Peppermint ;  some  as  aromatics,  as 
Sage,  Basil,  and  Marjoram ;  while  a  few  are 
regarded  as  febrifuges.  Numerous  species  are 
objects  of  great  beautj,  on  which  account  the 
order  is  well  known  in  gardens.  Among  the 
most  ornamental  are  various  kinds  of  Salvia, 
Gardoquia,  Ih-acocephalum,  &c.  The  order  has 
sometimes  been  called  Lamiacea,  from  Lamitmiy 
one  of  the  genera. 

lAblum  (Lat  a  lip).  In  Entomology,  a 
movable  organ,  often  biarticulate,  which,  ter- 
minating the  face  anteriorly,  covers  the  mouth 
from  beneath,  and  represents  the  under  lip. 
[Libhum.] 

Xiablab  (the  Arabic  name  of  the  Con  vol- 
vulus). A  genus  of  Leguminosa  yielding  some 
of  the  kinds  of  tropical  pulse.  L,  vulgaris  and 
ovltratus  are  much  cultivated,  the  young  pods 
being  used  like  kidney  beans,  while  the  seeds  or 
pulse  are  both  wholesome  and  nutritious.  Some 
varieties  are  better  fiavoured  than  others.  The 
pods  are  fiat,  and  marked  along  the  edges  with 
rough  wart-like  tubercles. 

XAbonr  (Lat  kborl  In  Political  Economy. 
every  exertion,  muscular  or  nervous,  which  is 
undertaken  not  for  its  own  sake,  but  for 
some  purpose  of  ulterior  advantage,  and  with 
a  view  to  its  appraisement  by  some  mea- 
sure  of   value.      Many  occupations  may    be 
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yaj  esLhaJutaB^  and  inTolve  much  physical 
or  mental  ezeitioii;  but  if  they  are  satis- 
fwd  iji  thoDselTeB,  and  reflect  solely  on  some 
iaunediate  end,  they  hare  no  direct  econo- 
mical vgoificanoe.  The  laboor  of  an  amateur 
ia  t  game  of  cricket  may  be  veiy  greats  bat  it 
bas  no  eeonomieal  meaning;  that  of  a  pro- 
fessional cricketer,  who  is  paid  for  his  time  and 
skin,  has  a  meaning,  because  it  has  a  market 
talae.  The  toil  of  purely  scientific  observation 
naj  be  enat  and  unremitting,  its  results  may  be 
of  dgnu  benefit  to  mankind  but  it  is  not  eco- 
Doraically  appraised.  But  if  the  same  labour  is 
derotedto  such  ends  as  are  susceptible  of  pecu- 
Diaiy  oompensation  or  material  advantage  to 
tb^gtodeot  or  observer,  they  fall  within  the  de- 
fioidoQ  of  labour.  Nor  is  it  necessary,  as  some 
eronomists  have  suggested,  that  the  exertion 
fhaddbe  rqnilsrve^  duagreeable,  or  compulsoiy. 
It  is  quite  possible  that  economical  labour  may 
U  as  agreeable  to  the  worker,  as  any  satisfaction 
/•"It  is  the  mere  pursuit  of  pleasure.  It  is  con- 
ceiT«ble  that  advantage  and  enjoyment  should 
fr^jjst  in  most  occnpations.  For  instance^,  the 
diiooTeiy  of  agricultural  improvements,  in  the 
r.«*  of  new  manures,  in  the  adaptation  of 
Buohineiy,  in  the  trial  of  new  seeds,  and  in 
cn^ng  of  seeds,  may  give  as  much  pleasure  as 
pTifit  to  the  experimenter.  The  limitation  often 
\nt  upon  labov,  to  the  effect  that  it  should  be 
niore  or  less  disagreeable,  is  not  an  economical, 
lat  an  ethical  eonsideration,  and  one  that  is  of 
^T  DO  means  uniyersal  application. 

The  expression  tmproduetive  labattr  is  also 
20}bigiiou8  and  misleading,  even  though  it  has 
l«^a  sanctioned  by  the  high  authority  of  Adam 
t'^mtth  and  many  of  his  successors.  It  may  be 
i>«^i  of  society  collectively ;  it  may  apply  to  the 
^'^^b  of  individual  exertion,  and  have  a  primary 
MVRQoe  to  the  satisfaction  of  an  individual's 
v<»rk.  In  relation  to  society,  its  significHnce 
i*  exceedingly  vague,  unless  we  are  to  consider 
t-it  labour  only  as  productive  which  is  relative 
^'«  the  production  of  the  lowest  necessaries  of 
i  fe,  and  tono  means  of  comfort,  enjoyment,  or 
tl«^4ance.  If;  however,  we  may  say  that  human 
f^iTtions  are  stimulated  by  the  desire  of  pro- 
euring  the  largest  amount  of  advantage  by  the 
I'-'K  possible  expenditure  of  force,  and  that  such 
£11  impolse  is  the  key  to  all  economical  progress, 
it  woold  be  idle  to  exclude  from  the  class  of 
]'^nlortive  labourers  any  whose  avocations  are 
14  d^'gndtng,  vicious,  mischievous,  or  criminal 
N  *  is  it  likely,  unless  any  artificial  regulations 
•  f  neiety  favour  particular  classes  or  particular 
iBt^'tists,  that  such  callings  as  those  which 
ti  pwter  to  what  are  callt*d  luxuiy  or  enjoyment 
»iil  rxn  be  excessive  or  dangerous.  All  distinct 
•uctments  or  privileges  hindering  the  distri- 
■--*i'«  of  wealth  have  indeed  a  tendency  towards 
'.^r»-hping  those  kinds  of  occupation  which  are 
r»^'^tiTe  to  exaggerated -and  extravagant  expen- 
•^•tarf.,  but  they  also  cripple  the  just  progress  of 
(* '  i  't;,  and  often  cadi  into  existence  classes  of 
1-rH.na  whose  business  is  to  supply  those  very 
V'M.m  and  mischievous  tastt»»  which  are  ruin- 
«^  to  the  individuals  in  whose  favour  the  pri- 
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vileg^  was  created.  But  labour  may  be  unpro* 
ductiye  to  the  individual,  i.  e.  he  may  fail  to 
secure  the  advantage  which  he  has  proposed  to 
himself,  and  he  may  have  wastea  his  capital 
and  exertion.  Errors  as  to  the  market  or  saleable 
value  of  any  commodity  or  service  are  no  doubt 
of  frequent  occurrence,  and  often  entail  much 
individual  loss ;  but  in  a  state  of  progressive 
wealth  they  are  &r  counterbalanced  by  labour 
which  has  achieved  its  purpose,  ana  which 
adds  to  individual  advantage  and  collective 
prosperity. 

Economists,  too,  have  been  apt  to  give  an 
artificial  limitation  to  the  word  laboWy  by  con- 
fining it  to  such  exertions  as  are  almost  or 
nearly  mechanicaL  But  the  term  labour  is  as 
full^  applicable  to  the  services  of  a  statesman 
as  it  is  to  the  functions  of  a  ploughman  or  a 
spinner,  and  both  in  the  mam  are  as  much 
undertsJcen  for  the  sake  of  prospective  remu- 
neration. On  this  point  Adam  Smith  is  abun- 
dantly distinct  Dividing  as  he  does  the  dis- 
tribution of  the  gross  product  of  labour  into 
wages,  profit,  and  rent,  he  continually  shows 
that  wages  are  disguised  under  the  name  of 
pro/^,  and  implies  that  by  profit  he  intends  to 
mean  only  that  remuneration  of  capital  which 
is  relative  to  and  fixed  by  the  current  interest 
on  advances.  It  is  true  that  the  term  wageB  is 
generally  limited  to  that  method  of  payment  in 
which  the  capitalist  remunerates  a  portion  of 
the  labour  expended  on  the  article  in  which  he 
trades ;  but  the  distinction  between  wages  and 
that  portion  of  his  profits  which  he  appropriates 
as  the  reward  of  his  own  enei^es,  skill,  and 
superintendence,  is  merely  an  error  of  popular 
language,  and  one  which,  if  uncorrccteo,  tends 
to  serious  inconvenience  in  the  interpretation 
of  various  social  and  fiscal  expedients.  It  is 
hardly  necessary  to  say,  that  by  far  the  largest 
portion  of  national  income  is  the  product  of 
labour,  and  that  this  product  is  continually 
increased  by  the  substitution  of  mechanical 
forces  for  the  mere  muscular  labour  of  man.  It 
is  also  dear  that  the  margin  on  which  taxation 
can  operate  can  be  that  only  which  is  beyond 
the  necessary  subsistence  of  the  labourer,  his 
security  against  ordinary  contingencies,  and 
what  is  needed  for  the  replacement  of  capital 

Labour  is,  economically  speaking,  set  in  motion 
by  capital ;  in  other  words,  the  labour  must  be 
called  into  existence,  and  supplied  with  the 
means  of  subsistence  during  the  time  in  which 
production  goes  on,  and  up  to  the  period  at 
which  the  produce  of  labour  is  exchanged. 
Hence,  however  abundant  labour  may  be,  and 
however  urgent  the  demand  for  the  produce 
of  labour,  no  product  will  be  forthcoming  unless 
capital  be  supplied  by  which  labour  may  be  set 
in  motion.  The  excessive  demand  for  cotton 
wool  which  has  characterised  the  cotton  manu- 
facture during  the  last  four  years  has  only  been 
very  partially  supplied.  The  area  over  which 
cotton  can  be  cultivated  contains,  perhaps,  a 
wider  geographical  range  than  the  limits  as- 
signed to  any  other  botanical  production,  and 
the  labour  available  for  its  culture  is  amply 
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Bnfficient  for  a  quantity  far  in  excess  of  any 
demand  hitherto  existent  The  crop,  too,  is 
in  seyeral  species  of  cotton  derived  from  an 
annuaL  But,  as  is  well  known,  the  manufacture 
of  cotton  goods  has  been  almost  paralysed  by  a 
sudden  deficiency  in  the  customary  supply.  The 
reason,  howeyer,  why  the  demand  has  not  been 
satisfied,  is  due  to  the  fact,  that  the  capital 
necessary  to  stimulate  the  labour  has  been 
wanting.  [Pbofit;  Manufactube  ;  Tbadbs' 
Uhion  ;  Wages.] 

&Al»oiir  Rents.  In  the  rudest  states  of 
society,  as  in  the  most  civilised,  the  wealthier 
and  the  more  infiuential  classes  are  sustained 
by  the  possession  of  land,  a  portion  of  the  pro- 
duce of  which  they  secure  to  themselves  by 
the  fact  of  appropriation,  and  by  allowing 
the  privilege  of  labour  upon  the  suiface  to  the 
cultivator  of  the  soiL  When  capital  is  scanty 
and  the  union  of  society  feeble,  tne  lord  of  the 
soil  has  been  accustomed,  in  all  those  parts  of 
the  world  in  which  agricultural  pursuits  pre* 
vail,  to  grant  portions  of  the  land  which  he 
possesses,  to  be  held  either  on  permanent  or 
precarious  tenure  by  his  dependants,  on 
the  condition  that  they  contribute  a  portion 
of  their  labour  to  cultivating  that  which 
he  retains.  Sach  was  the  tenure  of  villen- 
age  in  England,  during  the  prevalence  of 
the  feudal  system,  a  tenure  gradually  extin- 
guished, or  rather  substituted  by  copyholds, 
in  consequence  of  the  gradual  exduinge  of 
prtedial  services  for  fix^  money  payments. 
[Manor.]  Such  was  till  lately  the  serf  system 
in  Russia ;  such  is  practically  the  ryot  system 
in  many  parts  of  British  India. 

Labour  rents  were  in  their  first  institution  a 
necessary  process  for  the  maintenance  of  an 
upper  or  governing  class.  In  England  it  is  not 
too  much  to  say  that  in  very  early  times  labour 
rents,  or  pecuniary  compensations  in  the  place 
of  such  rents,  formed  the  chief  revenues  of 
the  feudal  barons.  But  it  will  be  obvious 
that  they  are  never  satisfactory.  The  labour 
which  is  compulsory  can  never  be  heartily 
given,  and  will  always  be  wasteftd  and  dear. 
Hence  a  reform  in  such  a  tenure  is  inevitable, 
when  a  community  makes  any  notable  ad- 
vance in  civilisation  and  wealth.  There  can  be 
little  doubt  that  one  of  the  chief  causes  which 
contributed  to  the  great  political  influence  of 
this  country  in  the  middle  ages,  is  to  be  found  in 
the  fact  of  its  having  been  early  able  to  com- 
mute labour  rents  for  fixed  money  payments, 
and  so  to  secure  a  free  and  improving  body  of 
yeomen. 

lAbouren,  Btatates  of.  Towards  the 
close  of  the  first  half  of  the  fourteenth  century, 
a  pL'^gue  of  novel  and  excessive  virulence  sprang 
up  in  the  farthest  recesses  of  Eastern  Asia.  It 
appears  to  have  travelled  very  slowly  towards 
Europe ;  for  if  the  chronological  statements  of 
the  age  can  be  depended  on,  it  took  nearly  ten 
years  for  this  visitation  to  pass  from  China  to 
Western  Europe.  When  it  did  reach  Europe, 
its  ravages  were  fearful.  After  every  allow- 
unco  being  made  for  exaggeration,  it  seems 
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difiicult  to  doubt  that  it  destroyed  neaiiv  bslf 
the  inhabitants.  Called  at  first  the  Black 
Death,  it  has  survived  as  an  endemic  to  our 
'  own  times  under  the  name  of  the  Turkey, 
Levant,  or  Egyptian  plague.  It  forms  the 
background  to  Boocaodo's  Decameron,  and  it 
is  said  that,  like  that  of  the  Athenian  plagae, 
its  incidence  was  accompanied  by  an  exceesire 
licentiousness  and  depravity  of  manners.  The 
last  notable  visit  ox  this  pestilence  to  this 
country  occurred  in  the  great  plaeue  of  LondoD. 
Its  ravages,  though  not  confined  to  the  lower 
orders,  were  nevertheless  most  destroctiTe 
among  the  poor ;  and  this  for  the  very  obvious 
reason,  that  sanitary  conditions  were  wholly 
unknown  to  our  forefathers,  and  that  the  qua- 
rantine relations  of  the  time,  under  a  show 
of  precaution,  in  reality  secured  hotbeds  for 
the  preservation  and  spread  of  infection. 

It  has  been  ob6erve<(  that  there  is  reason  to 
believe  the  statement  that  half  the  working 
population  was  destroyed.  The  immediate 
effect  of  the  plague  was  that  the  rate  of  wages 
was,  on  the  whole,  doubled  in  consequence  of 
the  scarcity  of  hands.  For  instance,  while  the 
rate  of  threshing  wheat  had  stood  on  an  average 
at  6d.  the  quarter,  it  instantly  rose  to  lOd.  or 
Is.,  and  similarly  with  other  piecework.  Baj- 
work  also,  and  ah  materials,  the  value  of  which 
depends  largely  upon  the  labour  expended  in 
producing  them,  as  iron  and  doth,  rose  in 
proportionate  rates :  the  profit  on  agricultural 
operations,  a  considerable  portion  of  the  land- 
holder's estate  being  at  that  time  cultivated  for 
him  by  a  bailiff,  fell  to  a  minimum,  and  the 
owners  of  land  were  threatened  with  a  very 
laige  deduction  from  their  customary  incomes. 
The  time  also,  that  of  the  wars  between  Eng- 
land and  France,  was  one  of  heavy  taxation  on 
personal  property,  and  of  continual  military  ser- 
vice. Hence  the  aid  of  parliament  was  in- 
voked, in  order  to  fix  the  rate  of  wages ;  and 
the  first  statute  regulating  the  price  of  labour 
was  enacted  in  1350.  The  statute  fixing  the 
rate  of  wages  was  accompanied  by  others  limit- 
ing the  price  of  the  necessaries  of  life.  Both 
enactments  were  absurd,  but  the  latter  in  a 
much  higher  degree  than  the  former.  From 
this  time  forward,  the  legislature  has  at- 
tempted to  regulate,  in  various  wa^s,  the 
prices  of  labour ;  in  earlier  times  by  fixing  the 
rate  in  parliament,  in  later  by  ordaining  that 
the  justices  of  peace  in  the  several  counties 
shotdd  meet  and  determine  wages  for  each 
current  year.  Coordinate  with  these  limita- 
tions were  those  which  provided  a^nst  the 
combinations  of  labourers,  with  a  view  to  in- 
crease the  rate  of  wages.  All  these  laws  were 
finally  repealed  in  1826,  but  they  have  left  a 
heritage  in  the  reactionary  remedy  of  trades' 
unions. 

XAbrador  Felspar.  Labradorite.  A  va- 
riety of  Felspar  originally  brought  from  the 
coast  of  Labrador.  When  viewed  in  certain 
directions  it  exhibits  a  beautiful  play  of  ooIoutb; 
and  the  mutable  opalescent  tints  of  blue,  red, 
green  and  yellow,  which  are  reflected  from  the 
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fQrfiieB»  Tai7  according  to  the  position  in 
vhieh  the  stooe  is  yiewed,  00  that  the  wme 
tpA  ediibita  Tuiona  tints  if  held  in  diflfeient 
pwitioiis,  riolet  and  red  being  the  meet  rare. 
It  takes  a  fine  polish,  and  when  cut  into  thin 
sUbs  it  is  employed  in  jewelleiy  and  for  other 
orasffleotal  pmposes. 

XakfWb  A  genns  of  Perooid  fishes,  dis- 
nembeied  by  Cavier  from  the  linnean  Perca 
i-Q  aoooont  of  certain  modifications  of  the  g^ll- 
coTvn  tnd  tongne ;  the  differences  bein^  that 
tii«  opcrenla  of  the  Lahrax  terminates  in  two 
spines,  sod  the  tongue,  instead  of  being  smooth, 
is  RMghened  with  many  minute  teeth. 

&ateUMM»  SfBlnridflev  or  lAlnrotdea. 
TIm  Bream  tribe.  A  &milT  of  Acanthopte- 
TTgil,  baring  the  genus  Lahrus  as  the  type. 
Tise  fishes  of  this  family  may  be  recognised  by 
\Vra  oblong  scaly  body ;  a  single  dorsal  fin, 
n^iported  in  front  by  spines,  eadi  of  which  is 
f^oWalhr  fiinushed  with  membranous  append- 
acM.  Toe  jaws  are  coYered  with  fleshy  Ups,  and 
*-e  pbaiyngeal  bones  are  armed  with  nume- 
n«s  and  strong  teeth,  disposed  like  a  paye- 
ntvL    [BuAM.] 

Kakram  (Lat.).  In  Entomolo^,  the  usu- 
aliy  Borable  part  which,  tenanting  the  ikoe 
icteriorly,  covers  the  mouth  from  above,  and 
t>l«vseDU  the  upper  lip.     [Labiux.] 

Xalma  (I^t.).  A  genus  of  spiny-finned 
5)ltf9  in  the  system  of  C^vier,  with  well  deve- 
.vped  doable  fleshy  )ips.  The  fishes  of  this 
.e&Qs  ars  termed  briam;  and  are  Airther 
iuncterised  by  their  conical  maxillary  teeth, 
•^f  vhieh  the  middle  and  anterior  are  the 
l^ngfit,  and  by  their  cylindrical  and  obtuse 
i<uu7iigeai  te^b,  which  are  arranged  like  a 
{cirenent— the  upper  ones  on  two  huge  plates, 
the  lower  ones  on  a  single  one,  which  cone- 
9|Aiid  vith  the  two  others. 

lafcWJBu  The  common  name  of  an  oma- 
E;oatal  early-flowering  tree  of  the  Leguminous 
-ri^r,  the  Oytisua  Laburnum  of  botanists. 
cxerj  part  of  this  common  ornamental  tree  is 
f'^^wDons,  especially  the  bark  and  seeds.  A 
".rcM  ease  of  poisoning  by  it  is  reported  by 
I'r.Cfansdson  in  ihe  Edinburgh  MfdiealJour' 
'W  for  October  1843,  and  Dr.  Taylor  {On 
P<i«>it«)  has  cited  several  others.  Toe  symp- 
t-ns  are  vomiting,  purging,  and  prostration. 
The  tem  C^Hsin  nas  b^n  applied  to  the 
p«MBoiis  principle. 

lA^yvtaili  (Gr.  Xafiipiveot).  Literally,  a 
:  Ve,  Qsually  subterraneous,  full  of  inextnca- 

•>  bindings.  Ancient  mythology  and  history 
r.ve  an  aeeount  of  four  celebrated  labyrinths ; 
*'  *•  Cretan,  E^tian,  Lemnian,  and  Etruscan. 
1  !!•*  fint,  wbcSly  mythical,  is  said  to  have  been 
l^dlt  by  Dadalus  at  the  instigation  of  Minos, 
''J  secnie  the  Uinotaur.  The  second,  said  to 
•uTe  been  constncted  by  Psammetichus,  king 
^^  ^^fTpt,  was  built  on  the  isle  of  Meroe,  and 
^  a  ^ast  edifice,  composed  of  twelve  palaces, 
I'l  eontained  within  the  compass  of  one  wall, 
...  1  coouBunieating  with  each  other.  It  had 
^I'lTooeentEanee;  but  the  innumerable  tum- 
ijigs  and  windingi  of  the  terraces  and  rooms  of 
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whidi  it  consisted,  rendered  it,  it  is  said,  im« 
possible  for  those  who  had  once  entered  within 
its  waUs  to  get  out  without  a  guide.  It  is  sup- 
posed to  have  been  designed  either  as  a  burial- 
place  for  the  Egyptian  kings,  or  for  the  pre- 
servation of  the  sacred  crocodiles,  the  <mief 
objects  of  Egyptian  idolatry.  It  was  partly 
demolished  between  the  rei^  of  Augustus  and 
Titus ;  but  even  at  the  period  of  Plm/s  visits 
its  ruins  were  magnifloent.  (Pliny,  lib.  zzzv.) 
Pococke's  History  of  the  East,  voL  i  p.  61  &;c, 
and  Perry's  View  of  the  Levant,  p.  381,  contain 
a  plan  and  description  of  the  modem  state  of 
this  labyrinth.  There  is  no  evidence  of  any 
such  bmlding  in  Crete;  the  existence  of  in- 
tricate caverns  may  possibly  accoimt  fbr  the 
myth.  The  labyrinth  of  Porsenna,  as  described 
by  Varro,  is  clearly  flctitious. 

Labtbznts.  a  term  applied  by  anatomists 
to  certain  internal  parts  of  the  ear,  from  the 
intricacy  of  their  winding  passages.    [Ear.] 

LAimuNTK.  In  Metalluxgy,  a  series  of 
troughs  attached  to  a  stamping  mill,  through 
which  a  current  of  water  passes  for  the  ]^ur- 
pose  of  washing  away  the  suspended  pulverised 
ore,  and  subsequently  depositing  it  at  different 
distances,  depending  upon  its  state  of  commi- 
nution. 

lAlijTtBlliodonts  (Gh*.  Xa$iiptreof,  and 
iMs,  tooth).  An  order  of  fossil  reptiles,  in 
which  the  head  was  defended,  as  in  the  Gano^ 
cephala,  by  a  continuous  casque  oi  externally 
sculptured  and  unusually  hard  and  polished 
osseous  plates,  including  the  supplementary 
postorbiial  and  supratemporal  bones,  but  leaving 
A  foramen  parieUde,  Two  occipital  condyles ; 
vomer  divided  and  dentigerous ;  two  nosdils ; 
vertebral  bodies,  as  well  as  arches,  ossified, 
biconcave;  pleurap(X)hyses  of  the  trunk,  long 
and  bent;  teeth  rendered  conflex  b^ undulation 
and  side  branches  of  the  oonvergiuff  folds  of 
cement;  whence  the  name  of  the  order.  This 
group,  which  is  found  in  the  carboniferous 
strata  {Ba/phetes),  is  otherwise  restricted  to  the 
carboniferous  period.  The  genera  BapheteSf 
Labyrinthodon,  BhombophoHs,  Mastodonsaurus, 
TreTnaiosaurus,  Metoptas,  Capitosaurus,  Ziyao^ 
sauruSf  Odontosaurus,  and  iestorrhytias,  be- 
long to  this  order. 

Z«e  (Lat. ;  Gr.  yd\a^  yd\aKros,  milk).  A 
resinous  substance  which  in  India  flows  fiom 
certain  trees,  in  the  form  of  lucid  tears,  in 
consequence  of  punctures  made  upon  their 
branches  by  a  small  insect,  the  Coccus  ficus.  The 
Ficus  indica,  and  F,  religiosa,  Buteafrondosa, 
Zi^yphus  Jujuba,  and  according  to  Dr.  Hooker 
a  species  of  Celtis,  are  amongst  those  which 
produce  it.  Dr.  Hooker  adds:  'The  elabora- 
tion of  this  dye,  whether  by  the  same  species  of 
insect  or  by  many,  from  plants  so  widely  dif- 
ferent in  habit  and  character,  is  a  very  curious 
fact,  since  none  have  red  juice.' 

The  commercial  varieties  of  Lac  are:  stick  laOy 
which  is  the  substance  in  its  natural  state,  inves- 
ting the  small  twigs  of  the  tree ;  seed  lac,  which 
is  the  same,  broken  off  from  the  twigs;  and  which 
when  melted  and  formed  into  thin  cakes  con- 
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Btitutes  sMl  lac.  These  varieties  of  lac  have 
been  examined  by  Mr.  Hatchect  (Phil.  Trans. 
1804),  with  the  following  results: — 


Stick  Lm 

ScwILm 

SImIILm 

RMfn    . 

68-0 

88-6 

«)•» 

Colouring  matter. 

10-0 

3-5 

0-6 

Wax     .        .       . 

6-0 

4-6 

4-0 

GInten . 

b'5 

2-0 

2-8 

Foreign  bodies     . 

6« 

— 

— 

LOSB      .        .        . 

4-0 

«-5 

1-8 

100-0 

100-0 

100-0 

The  great  consumption  of  lac  is  in  the  mann- 
iactnre  of  dye  stuffs,  sealing  wax,  and  of  certain 
varnishes  and  lacquers. 

Lac.  In  Commerce,  a  word  used  in  the 
East  Indies,  to  denote  the  sum  of  100,000 
rupees,  or  12,000/.  sterling.  One  hundred  lacs, 
or  10,000,000  rupees,  make  a  crore. 

l»mo  Byev  &ao  &ake«  These  are  two 
preparatioBS  of  lac  imported  in  small  cubic 
cakes  from  the  East  Indies,  and  extensively 
used  in  the  prodaction  of  scarlet  dye.  They 
are  said  to  be  prepared  by  digesting  seed  lac 
in  an  alkaline  solution,  wMch  produces  a  deep 
pink  liquid,  the  colouring  matter  of  which  is 
thrown  down  in  combination  with  alumina  by 
the  addition  of  a  solution  of  alum.  The 
colouring  matter  of  these  dyes  much  resembles 
that  of  cochineal,  for  which  it  is  largely  substi- 
tuted. In  dyeing  scarlets  the  liquid  used  for 
dissolving  the  colour  is  a  solution  of  tin  in 
hydrochloric  acid,  and  tartar  and  sumach  are 
used  as  mordants. 

]«aoolo  Aoid.  A  peculiar  acid  said  bv  Dr. 
John  to  exist  in  some  varieties  of  seed  lac. 
It  is  yellow,  crystallisable ;  and  forms  soluble 
salts  with  potassa,  soda,  and  lime,  and  insoluble 
salts  with  the  oxides  of  mercuiy  and  lead.  It 
occasions  no  precipitate  in  solution  of  baiyta  or 
uf  oxide  of  silver. 

Xiaeeiaa.  A  substance  discovered  in  shell 
lac  by  Unverdorben.  It  remains  after  aU  the 
soluble  matters  in  water,  alcohol,  and  ether 
have  been  extracted.  It  is  brittle,  yellow, 
translucent;  and  soluble  in  caustic  potash,  and 
in  sulphuric  acid. 

bMe  (ItaL  laccio,  Lat  laqueus,  a  lace  or 
noose).  An  ornamental  feibric  of  linen  or 
cotton  thread,  formerly  made  by  hand  (when 
it  was  called  piUow  or  hone  lace),  but  of  late 
years  produced  by  machinery,  and  generally 
termed  bohffin-net.  *  This  manufacture,  says  Dr. 
Ure,  •  may  be  said  to  surpass  every  other  branch 
of  human  industry  in  the  complex  ingenuity  of 
its  machineiy ;  one  of  Fisher's  spotting  frames 
being  as  much  beyond  the  most  curious  chrono- 
meter in  the  multiplicity  of  mechanical  device, 
as  that  is  beyond  a  common  roasting  jack.' 

The  costlv  and  complicated  machines  by 
means  of  which  bobbin-net  is  produced  are 
termed  lace  frames.  A  rack  of  lace  is  a  cer- 
tain number  of  meshes  counted  perpendicu- 
larly, and  contains  240  meshes  or  holes ;  and 
such  has  already  been  the  improvement  in  this 
manufacture,  that  the  cost  of  labour  in  making 
a  ravk,  which  was  twenty  years  ago  3«.  6^.,  is 
2Ufl 
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now  reduced  to  Id.  Formerly  the  wbolesile 
price  of  a  24-rack  piece,  five  quarters  broad, 
was  VJl.  sterling ;  the  same  is  now  sold  fur  7<. 
In  the  Commcraal  Dictionary  will  be  foand  M 
statistical  details  of  the  value  of  the  lace  mana* 
facture  in  this  country,  together  with  a  leaned 
and  curious  account  of  the  origin  and  history  of 
the  fabric. 

jXaoetta.] 

[OirVIBAlVDBA.] 

(LkL).  Along  wooDen  militaiy 
doak,  worn  at  first  only  by  Uie  Roman  soldieni, 
but  which  increased  so  much  in  fiishion  that 
at  the  period  of  the  triumvirate  it  became  a 
favourite  piece  of  dress  with  all  the  higher 
classes  of  Koman  citizens,  both  civil  andmilitaiy, 
and  remained  so  till  the  times  of  the  emperon 
Yalentinian  and  Theodosius,  when  the  senaton 
were  prohibited  from  wearing  them  in  the  city. 
Martial  speaks  of  lacema  which  cost  10,000 
sesterces  (80/.). 

Kaoerta  (Lat.).  The  Lizard ;  a  coustellation 
of  the  northern  hemisphere,  near  Cepheos  and 
Cassiopeia,  formed  by  Hevelius. 

&meertid8B  (Lat.  lacerta,  a  Heard),  A 
group  of  the  order  Sauria,  forming  the  second 
family  in  the  Cuvierian  system,  in  which  the 
characters  are  given  as  follows :  Tongue  lone, 
slender,  extensible,  and  bifurcate  at  uie  ezti^ 
mity,  as  in  the  serpent  tribe;  ear-dram  mem- 
branous, on  a  level  with  the  surface  of  the  head 
or  very  slightly  sunk ;  eyelids  consisting  of  a 
production  of  the  skin,  with  a  longitudinal  slit, 
closed  by  a  sphincter,  and  a  rudimental  nicti- 
tating or  third  eyelid ;  body  elongated ;  feet 
with  five  toes  each ;  digits  separate  and  unequal, 
particularlv  the  hind  ones,  all  armed  with  saiU; 
scales  on  the  belly  and  round  the  tail  amnged 
in  transverse  and  parallel  bands.  Cuvier  sub- 
divides the  Lacertida  into  the  two  great  genera 
Monitor  and  Lacerta,  each  of  whi<£  have  been 
again  subdivided. 

&a61aenalla  (after  De  la  Chenal).  A 
genus  of  Liliacea  from  the  Cape  of  Good  Hope, 
consisting  of  bulbous  plants,  with  spotted  orchis- 
like leaves,  and  spikes  of  pendulous  tabular 
flowers,  often  yellow.  They  are  ornamental 
spring  flowers  for  the  greenhouse,  but  hare 
no  useful  properties. 

lAOties  (Fr.  lache,  negligent).  In  !*▼, 
slackness  or  negligence.  A  term  used  to  sig- 
nify that  degree  of  negligence  which  throws  on 
the  party  committing  it  the  evil  oonseqaences 
resulting  to  him  from  it, 

^aeheato.    [Fatbs.] 

Xiaolnir*  lu  Sea  language,  the  rope  used 
to  fasten  a  sail  to  its  ^ard  or  gaff;  also  the 
piece  of  timber  intervening  between  the  figuw- 
head  of  a  ship  and  the  knee  of  the  head. 

Kaoinlate  (Lat.  lacinia,  a  fringe).  In 
Botany,  having  the  margin  slashed  into  fringe- 
like segments. 

l«einiilau  In  Botany,  a  term  given  to  the 
abruptly  infiexed  acumen  of  each  of  the  petaL) 
of  an  umbelliferous  fiower. 

&aolatem«oeeB  (Ladstema,  one  of  the  ge- 
nera).  A  natural  order  of  hypogynous  Exogecs, 
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btlmging  to  the  Violal  alliance,  and  diatin- 

piiahed  by  the  smentaceona,  aoalj,  apetalona, 

poliijuioiu  ikwen,  and  nnilateial  atamens. 

Tbf  Older  oompriaea  a  few  ahrubs,  fbnnd  in  the 

voodfl  of  eqniiioctial  America. 

faaanlBiim  A  diy  andoriflc  bath  in  a 
dttmber  heated  with  warm  air  by  means  of  a 
store.  It  was  ao  called  by  the  Bomana  as 
baTiag  been  first  introdnced  in  Laooniiu 

ImtMrntmatm  A  ahort  and  pointed  aaying; 
n  tenned  fiom  the  celebrity  which  the  LacedaB- 
noDttOB  enjoyed  for  their  brief  and  sententious 
mode  of  ezpRasing  themselyes.  There  ia  an 
naj  by  Pateanns,  Be  Laconismo. 

laaqwer.  A  TBrnish,  consisting  of  a  soln- 
tm  of  shell  lac  in  alcohol,  coloured  by  gam- 
Kce,  siffion,  annotto,  or  other  yellow,  orange, 
or  mi  eolonrin^  matters.  Lacquers  am  chiefly 
ved  for  'ramiahing  brass  and  some  other 
neUls,  is  order  to  give  them  a  golden  colour 
ud  pmc9fTe  their  lustre.  The  term  lacquer 
is  abo  applied  to  a  mixture  of  Swedish  pitch 
and  eoal  tar,  with  ^i^ch  the  inside  of  certain 
•Mb  for  rifled  guna  is  coated,  in  order  to  prevent 
fxcfWTe  friction  between  their  interior  surface 
as4  the  banting  charge  of  powder  during  fli^t 

XAoyiDal  (Lat.  lacryma,  a  tear),  Ke- 
latino  to  tears ;  as  the  iaerymal  glands^  by 
^leh  they  are  secreted.  They  are  placed  in  a 
'i'fwssion  of  the  frontal  bone,  above  the  ex- 
t#Tnal  angle  of  the  eye ;  the  tears  pass  fi»m 
them  to  the  eye  by  the  laciymal  ducts,  which 
ap*  six  or  eight  in  number. 

lAcrTiiMitory*  A  small  ressel  of  glass 
or  «azthenwarf^  which  it  was  customaiy  at 
It'-oan  fbnerals  to  fill  with  the  tears  {lacryma) 
of  the  mourners,  and  deposit  them  with  the 
a^bes  of  the  deceased  in  the  sepulchre. 

lartiwla  (Lat.  lac,  milk).  The  absorbents 
f-f  th^  mesentery,  which  convey  the  milky  fluid 
fiUnl  ekvle  frvm  the  small  intestines  to  the 
tl'^ndc  ODcts. 

XMtie  Aold.  The  acid  of  sour  milk.  It 
i«  foniMii  in  a  variety  of  processes,  and  is  a 
fr^ineat  product  of  the  acidification  of  vege- 
'•iU<»  nibstancea.  It  is  best  obtained  by  dis- 
*Jnu^  8  parts  of  cane-sugar  in  60  of  water, 
to  whieh  one  part  of  casein  or  of  poor  cheese 
ud  thrpe  parts  of  chalk  are  added.  This  mix- 
hxw  kept  for  two  or  three  weeks  at  a  tempera- 
tire  of  80°  gradually  forms  crystals  of  lactate 
of  Inne,  whi<^  after  having  been  purified  by 
"^TTTrtallisation  may  be  decomposed  by  sul- 
I'-nric  acid.  The  residue  digested  in  alcohol 
I'-atfa  sulphate  of  lime,  and  gives  an  alcoholic 
•"■htioo  of  lactic  acid. 

l*ne  lactic  acid  is  sn  uncrystallisable  liquid 
^  a  sharp  acid  taste,  soluble  in  alcohol 
•»d  in  ether,  and  represented  by  the  formula 
^\:Hj,0to,2H0.  By  long  exposure  to  a  heat 
of  2*550  it  becomes  anhydrous  (=C,aHioOio), 
»>1  in  that  state  is  nearly  insoluble  in  cold 
»a^T;  but  when  boiled  in  water,  it  gradually 
p^Tt*  to  the  hydrated  state. 

l^artie  acid  is  contained  in  the  fluids  of  the 
mnvalar  tiasocs,  and  occasionally  in  some  of 
uie  excretioiia. 
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XAetine,  &aetoae«  Sugar  of  milk.  This 
important  form  of  sugar  is  exclusively  of  animal 
origin,  and  is  contained  in  the  milk  of  the  mam- 
msJlia :  it  is  secreted  in  greatest  abundance  by 
the  herbivora,  but  also  by  the  camivora,  thougli 
fed  upon  animal  substances  only.  It  is  largely 
pr^)ared  in  Switzerland,  by  the  evaporation  of 
whey,  and  crystallises  upon  sticks  immersed  in 
the  concentrated  liquid ;  it  forms  mammillated 
masses  composed  of  four^sided  prisms.  Sugar  of 
milk  is  white,  sweetish,  and  gritty  between  the 
teeth  ;  it  requires  about  six  parts  of  water  for 
solution,  and  is  insoluble  in  alcohol  and  in 
ether.  When  boiled  in  very  dilute  acids  it 
slowly  passes  into  glucose.  Under  the  influ- 
ence of  caseine,  which  acts  as  a  ferment,  sugsir 
of  milk  undergoes  alcoholic  fermentation ;  but 
in  the  spontaneous  souring  of  milk,  lactic  acid 
is  form»L  Like  the  other  sugars,  lactine  is  a 
hydrate  of  carbon,  represented  by  €941124024. 
According  to  Kegnault,  in  combining  with 
oxide  of  lead  it  loses  five  atoms  of  water,  so 
that  the  formula  Ca4H,0Oi2  +  5HO  has  been 
adopted.  The  homoeopathists  use  su^ar  of 
milk  as  a  vehicle  for  their  remedies,  objecting 
to  common  sugar  on  account  of  the  traces  of 
lime  which  it  contains. 

XAOtometer  (Lat.  lac,  and  metrum,  a  mea- 
sure).  A  term  applitni  to  a  glass  tube  for  as- 
certaining the  proportion  which  the  cream  bears 
to  the  milk  of  any  particular  cow,  or  of  the 
produce  of  a  whole  dairy.  The  tube  is  about 
half  an  inch  in  diameter,  and  a  foot  in  height, 
with  a  graduated  scale  marked  on  the  outside. 
It  is  fiUed  with  milk  when  newly  drawn  fr\>m 
the  cow,  and  as  it  cools  the  cream  rises  to  the 
surface,  and  the  proportion  which  it  bears  to 
the  milk  is  ascertained  by  counting  the  degrees 
opposite  to  each.  Various  other  lactometers 
have  been  suggested,  but  none  of  them  satis- 
factory in  reference  to  the  easy  determination 
of  the  absolute  quantity  of  cream  (or  butter) 
contained  in  various  samples  of  milk. 

&aetone.  A  pungent  volatile  liquid  occur- 
ring among  the  products  of  the  destructive  dis- 
tillation of  lactic  acid. 

lAotaoa  (Lat.  from  lac,  milk).  To  this 
genus  of  the  Cichoraceous  group  of  Camposita 
belong  the  esculent  L.  sativa  and  the  medicinal 
Zb  virosa.  The  former,  which  is  the  Garden 
Lettuce,  is  well  known  as  one  of  the  mo8t 
agreeable  and  useful  of  salad  plants.  The 
narcotic  and  sedative  principles  which  exist  in 
lettuces  do  not  occur  except  to  an  infinitesimal 
extent  in  the  succulent  young  leaves  that  form 
salad ;  but  when  the  flowering  stem  is  thrown 
up,  the  sap  becomes  milky  and  bitter,  and  its 
narcotic  properties  aro  then  more  fiiUy  deve- 
loped. The  sedative  eflfpcts  of  lettuces  appear 
to  have  been  known  from  the  earliest  times. 
The  popular  opinion  respecting  the  propertios 
of  these  plants  is  maintained  in  our  own  times 
by  the  doggrel — 

for  want  of  rest, 
Lettuce  and  cowslip- wino  ftrcbaium  at, 

ZAOtvoariitiii*  The  inspissated  milky  juice 
of  the  Lactuca  sativa,  or  common  Garden  Ixt- 
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tuce.    It  possefisefl  slight  aoodyne  properties, 
and  ifl  sometimes  used  an  a  substitute  for  opimn. 

lAOtnolo  Aoid*  A  peculiar  acid,  dis- 
covered by  P£iff  in  the  juice  of  the  Laduca 
viroaa.  It  bears  some  resembknce  to  oxalic 
acid ;  but  differs  from  it  in  giving  a  green  pre- 
cipitate with  the  protosalts  of  iron,  and  a  brown 
precipitate  with  sulphate  of  copper. 

^aotaolii.  A  bitter  crystalline  resin ;  the 
active  principle  of  the  wild  Lettuce. 

T— <mna  (Lat).  In  Botany,  a  term  applied 
in  describing  lichens,  to  denote  one  of  the  small 
hollows  or  pits  on  the  upper  surface  of  the 
thallus.  Also  a  name  given  occasionally  to 
the  internal  organ,  commonly  called  an  air-oell, 
lying  in  the  midst  of  the  cellular  tissue  of  plants. 

T— <mnar  (Lat).  In  Architecture^  the  ceil- 
ing, or  the  underside  of  the  member  of  an 
Older.  Also  the  under  side  of  the  larmier  or 
the  corona  of  a  cornice.  The  under  side  also  of 
that  part  of  the  architrave  between  the  capitals 
of  the  columns.  The  ceiling  of  any  part  in  archi- 
tecture receives  the  name  of  lacunar  only  when 
it  consists  of  compartments  sunk,  or  hollowed, 
without  spaces,  or  bands  between  the  panels ; 
if  it  be  with  bands,  it  is  called  a  laquear. 

Ttacwnase  (Lat.  lacunosus,  from  lacuna,  a 
pit  or  cavity).  In  Zoology,  when  a  surface  has 
a  few  scattered,  irregular,  broadish,  but  shallow 
excavations. 

lAcostrlae  Bepoolts,  By  this  name  the 
geologist  means  such  deposits  as  have  evidently 
been  formed  at  the  bottom  of  pools  of  fresh 
water.  The  deposits  of  lakes  differ  from  those 
of  rivers,  not  merely  in  the  fact  that  they  are  of 
finer  material  and  slower  accumulation,  but  that 
from  the  nature  of  the  case  there  is  a  greater 
amount  of  chemical  change  connected  with  them, 
owing  to  the  more  reguLur  and  equable  condi- 
tion under  which  they  have  been  formed.  In 
large  lakes  there  is  generally  at  one  part  a  delta 
of  coarse  rolled  blocks  and  gravel  where  some 
river  enters,  but  the  floor  of  the  lake  is  elsewhere 
coated  with  fine  nind.  slowly  accumulating,  and 
not  unfrequently  the  floor  is  much  infiuenced  by 
organic  causes,  or  b^  substances  separated  fr^m 
chemical  solution  in  the  water ;  of  the  latter 
kind  are  deposits  of  salt,  gypsum,  and  other 
minerals  from  the  waters  of  salt  lakes.  Most 
of  the  well-known  lake  deposits  are  of  tertiary 
date,  but  some  older  deposits  of  limestone  near 
the  coal  measures  and  some  marls  may  also 
be  regarded  as  lacustrine.  It  not  unfre- 
quently happens  that  the  ancient  borders  of 
lakes,  known  only  by  lacustrine  deposits,  may 
be  traced  with  tolerable  certainty  in  mountain 
districts.  Marls  aro  very  common  deposits  in 
lakes,  but  the  order  of  arrangement  of  the 
rocks  is  often  very  irregular.  [Aqueous  Rucks 
and  FnikSHWATEB  DBPOsrrs.] 

&Acastrlne  Habttattons.  Under  this 
name  are  described  remains  of  human  habita- 
tions of  extreme  antiquity,  constructed  by  for- 
mer inhabitants  of  Europe  on  certain  lakes  in 
Switzerland,  Ireland,  and  elsewhere,  and  only 
recently  brought  into  notice  by  aichadologists 
and  geologists. 
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The  habitations  in  qoeedon  formed  villages, 
oonstructed  entirely  on  piles  in  the  waten  of 
the  lakes,  and  communicating  with  the  shore 
by  causeways  or  bridges,  and  also  on  piles 
which  were  often  of  great  length.  They  wen 
thus  entirely  safe  from  land  attack.  In  most 
cases  they  have  been  destroyed  by  burning  and 
the  chaired  piles  are  the  best  indications  of 
the  position  of  the  villages.  In  the  water 
amongst  these  piles  has  been  foni^  a  rich 
variety  of  almost  every  kind  of  material  used 
by  the  inhabitants.  Fishing  implmneots,  frag- 
ments of  boats,  and  various  artides  in  stone 
and  metal,  might  have  been  expected;  bat 
there  are  also  remains  of  jperishable  objects, 
such  as  doth,  and  even  of  UMves  of  bread  re- 
duced to  dnder. 

It  is  certain,  from  the  evidence  thus  afforded, 
that  there  existed  in  various  parts  of  Oatial 
and  Western  Europe  races  of  men  who  had  at- 
tained a  oeiCain  degree  of  dvilisation  at  a  date 
long  anterior  to  the  most  andent  local  rec(»dfl. 
Who  these  were,  iriience  they  were  derived, 
and  how  and  when  they  became  extinct,  are 
problems  yet  unsolved.  They  preceded  the 
existing  races,  but  succeeded  other  peoples  of 
whom  we  have  records  in  the  caves  of  England. 
France,  and  Belgium,  and  in  tiie  shell-heaps  or 
kitehen^middena  (Dan.  lijokken-moddiDg)  ^the 
shores  of  Scandinavia  and  Scotland. 

ladanun  (Lat;  Or.  AiScvor  or  kifiaiw). 
A  redn  which  exudes  from  the  Ostus  eretieu; 
a  shrub  which  ^ws,  as  its  name  impUes,  in 
Crete.  In  the  time  of  Dioscorides  it  was  col- 
lected by  combing  the  beards  of  the  goats  which 
browse  on  the  plants. 

Kadder  (A-Sax.  hlsdre).  The  framing 
used  in  scaffolding  to  mount  from  one  stage 
to  another.  Ladders  are  usually  made  of  a 
tree  split  down  the  middle:  the  two  halves 
are  then  placed  about  one  foot  apart,  and  ue 
kept  in  their  position  by  the  rowuls  or  ringt 
which  form  the  foothold ;  they  are  placed  about 
one  fi)ot  from  centre  to  centre.  In  mines,  the 
sides  are  made  occasionally  of  wrought  timbers^ 
but  sometimes  of  wrought  iron. 

Laddsb.  On  Shipl^ard,  a  set  of  wooden 
steps  affording  access  between  the  several  de<^ 
There  are  several  in  a  large  ship,  distinguished 
in  name  by  their  purpose  or  by  the  part  of  the 
vessel  in  which  they  aro  situated;  that  leading 
down  from  the  quart«r-dedL  is  tiie  oompanion 
ladder;  accommodation  ladder  is  a  tempocaiy 
flight  of  steps  placed  against  the  outside  fdank- 
ing  of  a  ship  to  famish  an  easy  entrance  from 
boats.  Ladder-foays  aro  the  square  opening* 
cut  in  the  decks  for  the  insertion  of  the  ladden. 

ladies'  Blatiiir.  A  sise  of  slates,  16  inches 
long  by  8  inches  wide;  222  such  slates  are 
needed  to  cover  one  square  of  roofing. 

&adjr  (A..Sax.  hlsefdige).  This  titie  pro- 
perly belongs  to  the  daughters  of  all  peers 
above  the  rank  of  a  viscount ;  and  is  extended, 
by  courtesy,  to  the  wives  of  knights  of  every 
degree.  (For  the  origin  of  the  word,  see  Max 
Muller,  Ltctwru  on  Language^  second  series, 
p.  265.) 
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Lady-daj.  In  the  Calendar,  the  25th  of 
March,  being  the  Annunciation  of  the  Virgin 
Maiy.  It  is  one  of  the  immoTable  festiTak 
of  the  chnich,  having  relation  to  Christmas,  or 
the  day  of  the  nativity  of  Christy  which  it  pre- 
cedes bj  nine  months. 

LseoMNlipods  (Gr.  Kai/ids,  throat*^  *ws^ 
foot).  The  name  of  an  order  of  Cmstaceans, 
in  vhich  the  head  is  confluent  with  the 
first  segment  of  the  thorax,  and  supports  the 
four  anterior  feet  The  Ixsmodipoda  are  the 
only  MalacostFacanB  with  sessile  eyes,  and  in 
vhich  the  posterior  extremity  of  the  body 
exhibits  no  distinct  hranchise.  The  females 
carry  their  ova  beneath  the  second  and  third 
segments  of  the  body  in  a  pouch  formed  of  ap- 
proximated scales.     All  the  species  are  marine. 

Ii«?itrygon—  (Or.  Xotorpuy^i^cf).  In  the 
Homerie  Mythology,  certain  gigantic  beings, 
rppr^ented  as  keepers  of  sheep,  on  the  confines 
of  day  and  night,  and  ruled  by  a  king  named 
Autiphates.     {Odyssey  z.   83.)     [Cyclofbs; 

PHJBACIAirSw] 

X«B¥orae€mlo  JLeld.  Bacemic  add  is  a 
compoand  of  two  acids  of  the  same  compo- 
HitioD,  bnt  having  opposite  efiects  on  a  ray  of 
polarised  light.  One  of  these  adds  twists  the 
ray  to  the  right,  and  is  hence  called  dextro- 
racmic  acid;  the  ordinary  tartaric  acid  of 
commerce  is  this  substance.  The  other  twists 
it  to  the  left,  and  is  therefore  termed  Usvo- 
foeenacadd. 

ZAvotaitaxio  Add.  [Lxvorlcsmic 
Acm.] 

XACaa.    [Flotsam.] 

lAfenarla  (Lat  lagena,  a  bottle).  The 
Bottle  or  Club-shaped  Qourds  are  names  given 
to  varieties  of  L.  frulgaris.  The  genus  belongs 
to  the  Gueurbitace€e,  and  consists  of  annual  pu- 
bescent herbs,  with  heart-shaped  leaves,  white 
mopfledous  flowers,  and  flask-shaped  frait,  which 
when  mature  become  woody  pepos.  They  are 
fcand  in  the  warm  parts  of  Asia  and  Africa. 

Lac«tta  (Lagetto,  the  native  name).  The 
I^ee-bark  tree  of  Jamaica  is  L.  lintearuif  the 
inner  bark  of  which  consists  of  numerous  con- 
centric layers  of  fibres,  interladng  in  all  direc- 
tioQs,  and  thus  having  a  considerable  resem- 
blance to  lace.  The  iKtrk  is  made  into  bonnets, 
collars,  and  other  articles,  of  apparel,  and  was 
formerly  made  into  thongs  and  whips  for  flog- 
ging negroes. 

3baniiiir  of  tbe  Tides.  In  Terrestrial 
I'hysics,  a  phenomenon  of  the  tides,  consisting 
in  the  irregularity  of  the  lengths  of  the  suc- 
w««ye  tide-days  or  intervals  of  the  occurrence 
of  high  water  at  any  particular  place,  and 
eanied  by  the  combined  action  of  the  sun  and 
ttoon  on  the  ocean.  If  the  tides  were  caused 
by  the  moon's  attraction  only,  the  intervals 
fc«twcen  two  successive  arrivals  at  the  same 
place  of  the  same  vertex  of  the  tide-wave  would 
be  the  lunar  day,  that  is,  the  interval  between 
two  suooeasive  arrivals  of  the  moon  at  the  same 
meridian.  In  like  manner,  if  the  tides  wnre 
WMedbythe  sun's  attraction  only,  tlie  tide- 
uy  would  be  of  the  same  length  as  the  sular 
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,  day.  In  consequence  of  the  moon's  xevolutioa 
I  about  the  earth  in  the  same  direction  as  tha 
j  diurnal  rotation,  the  lunar  day  is  longer  than 
I  the  solar ;  and  tiie  actual  or  lunisolar  tide  being 
the  result  of  the  superposition  of  the  two  tides 
caused  by  the  sun  and  moon  respectively,  it 
follows  that  from  the  time  of  coinddence  of 
these  two  tides  the  actual  tide-day  (reckoned 
in  mean  solar  time)  will  become  longer  and 
longer,  until  the  moon  has  completed  a  quarter 
of  a  revolution,  after  which  thelunar  wave  will 
fall  back  on  the  next  following  solar  wave,  and 
the  tide-day  will  become  shorter  and  shorter 
during  the  next  quarter  of  the  moon's  revolution, 
and  the  coinddence  will  again  take  place  when 
a  semi-revolution  is  completed.  This  alternate 
acceleration  and  retardiation  of  the  tidal  in- 
tervals is  called  the  priming  and  lagging  of  the 
tides,  and  is  most  remarkable  about  the  time 
of  new  and  full  moon.    [Tidbs.] 

&afVinK«-  The  planking  that  forms  the 
actual  surfiice  of  a  centre  of  an  arch,  and  which 
is  intended  to  receive  the  voussoirs.  The  term 
is  also  applied  to  the  covering  put  round  a 
cylinder  of  a  steam-boiler,  in  o^er  to  prevent 
the  radiation  and  the  consequent  waste  of 
heat ;  the  laggings  are  in  these  cases  of  wood, 
and  they  endose  a  layer  of  felt  or  other  non- 
conducting substance. 

Irfiiroin7s(<jrr.  Xary^s,  a  hare ;  /tOs,  a  mouse). 
The  generic  name  of  certain  Bodents,  called 
rat-hares,  now  peculiar  to  Siberia.  They  dif- 
fer from  the  hares  proper  in  having  moderate- 
si2ed  ears,  legs  nearly  equal,  clavicles  nearly 
perfect,  and  no  taiL  The  fossil  bones  of  a 
spedes  of  Lagomys  have  been  discovered  in 
the  osseous  breccia  of  Cordca  and  in  England. 

Zias«iiite«  An  earthy  mineral  of  an  ochre- 
ous  yellow  colour,  found  as  an  incrustation  at 
the  lagoons  of  Tuscany. 

lAffoon  (Lat.  hicuna,  a  pit  or  hole).  The 
name  given  particularly  to  those  creeks  along 
the  coast  of  the  Adriatic,  which  are  formed 
bv  water  running  up  in  the  land.  In  some 
places  they  are  deep ;  but  generally  they  are  so 
shallow  as  to  emit  noxious  exhalations.  They 
contain  many  islands ;  on  sixty  of  which  the  dty 
of  Venice  is  built  Towards  the  sea  these  islets 
are  secured  by  dams,  either  natural  or  artifldaL 

Xia^oplfttlialnila  (Gr.  Acryc^s,  a  hare,  and 
^oA/i^t,  an  eye).  A  disease  in  which  the  eye 
cannot  be  closed.  Sometimes  it  is  a  paralytic 
affection,  but  sometimes  it  depends  upon  en- 
largement of  the  eye;  it  is  also  occasionally 
connate.  The  term  has  reference  to  the  notion 
that  hares  sleep  with  their  eyes  open. 

lAffopos  (dr.  AoycSs,  a  hare\  tovs,  afoot). 
The  generic  name  of  those  birds  of  the  fi;rouse 
tribe  which  have  a  round  or  square  tail,  and 
whose  toes  ore  feathered  as  well  as  tha  legs. 

Xiaffoatoma  (Gr.  KayAs,  and  orif/ia^  the 
mouth).    The  harelip. 

Aaffotbrlz  (Gr.  X(ry<6f;  Bpi^  kair).  A 
genus  of  South  American  or  Platyrrhine  mon- 
keys, characterised  by  their  round  head,  a 
thumb  on  the  anterior  hand  (a  ehaiacteristic 
which  distinguishes  them  from  Atelcs),  and  the 
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tail  partly  naked.    The  grison,  op  gilvep-haired 
monkey,  is  a  species  of  this  genos. 

Aagrangre's  Tl&eorein*  This  theorem 
enables  us  to  develope  any  function  of  y  in  a 
series  according  to  x,  when  y  is  an  implicit 
function  of  x  and  e  in  virtue  of  the  given 
relation y  -r + *  ^  (y).    It  is  thus  expressed : 


^|di((^')[^(')i'}i:i 


This  theorem  was  subsequently  generalised 
by  Laplace  to  embrace  the  case  where 

To  obtain  Laplace's  theorem  it  is  merely 
necessary  to  replace,  in  Lagrange's,  e  hyf{z). 
Lagrange  gave  his  theorem  in  the  Mkm,  de 
VAcad.  des  Sciences  1768 ;  Laplace  gave  his  in 
the  Micanigue  CUeste^ 

Aagrlmoso  (ItaL).  Li  Music,  a  direction 
to  the  performer,  when  appended  to  a  piece  of 
music,  denoting  that  it  is  to  be  performed  in  a 
weeping,  plaintive  manner. 

&Alrd.  A  Scottish  term,  applied,  as  Libb 
remarks,  to  '  a  landed  gentleman  under  the 
degree  of  a  knight;'  it  is  regarded  by  many 
]>hiIo1ogists  as  originally  equivalent  to  Lord. 
Anciently  the  title  of  laird  was  given  only  to 
those  proprietors  who  held  immediately  of  the 
crown  ;  and  this  distinction  is  still  preserved  in 
♦he  Highlands.  The  designation  tientf  corre- 
sponding to  laird  and  rendered  by  it,  is  given  to 
no  one  whose  property  is  not  worth  two  or  three 
hundred  per  annum,  while  it  may  be  withheld 
from  a  man  whose  rental  extends  to  as  many 
thousands ;  because  the  former  acknowled^sno 
superior  under  the  king,  while  the  latter  does. 

&alt7  (Gr.  Aau^j,  people).  The  great  body  of 
the  people,  as  opposed  to  those  who  are  set 
apart  for  the  celebration  of  Divine  worship 
— the  clergy.  This  distinction  is  plainly  ob- 
served in  the  writers  of  the  third  century — 
Origen,  Cyprian,  and  TertuUian.  The  word 
laitif  is  properly  a  general  name  for  the  people : 
in  the  writings  of  the  Fathers  jStctfriKoJ,  seculars^ 
iSiWTOi,  private  men,  and  Aaxicof,  laymen,  are 
used  indifferently  to  express  this  class. 

&a]i:e.  A  compound  of  alumina  with  the 
red  colouring  matter  of  certain  animal  and 
vegetable  substances.  Sometimes  the  term  lake 
is  indiscriminately  applied  to  all  compounds  of 
alumina  and  colouring  matter. 

XialLe  Dwellings.    [Lacustbiicb  HABrrA- 

TIONS.] 

Xiakes  (Lat.  lacus).  Sheets  of  water  occu- 
pying depressions  on  that  part  of  the  surface  of 
the  earth  not  covered  by  the  waters  of  the 
ocean.  Lakes  differ  from  inland  seas  in  not 
communicating  with  the  ocean  except  by  a 
river.  They  differ  fipom  pools  and  ponds  not 
only  in  being  larger,  but  in  having  dufiniti 
bunks  and  permanent  limits. 
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Lakes  occur  at  ail  levels,  from  that  of  tba 
Dead  Sea,  nearly  1,400  feet  below  the  ocean,  to 
that  of  Titicaca,  1,300  feet  above  it  Near  the 
former  is  the  Lake  of  Gennesareth,  700  feet 
above  the  Dead  Sea,  but  also  700  feet  belov 
the  Mediterranean  level.  The  waters  of  this 
IsJce  are  generally  sweet,  oool,  and  lefreeluDg, 
though  several  salt  springs  enter  it  at  varioos 

Joints.    The  bed  is  a  lower  phitfoim  of  thd 
ordan  valley. 

Lakes  are  for  the  most  part  only  moderately 
deep,  but  there  are  important  exceptions.  They 
vary  in  dimensions  from  the  small  lakes  of 
Scotland  or  England  to  Lake  Superior  -vith 
its  area  of  upwards  of  40,000  square  miles. 
Although  lakes  are  generally  fresh,  some  are 
loaded  with  saline  and  other  foreign  miDenls 
to  the  extent  of  nearly  one-third  of  their  whole 
contents.  In  these  cases  the  prevaiUng  ma- 
terial is  not  common  salt,  but  chiefly  chloride  of 
magnesium.  Lakes  exist  in  all  countries,  aDd 
even  in  most  parts  of  them,  so  that  thrir  number 
is  almost  infinite ;  but  the  principal  examples 
are  generally  in  groups  connected  with  the 
great  drainage  systems  of  the  countries  in  which 
they  occur.  The  principal  groups  of  lakes  in 
the  various  large  cracts  of  land  are  noticed 
under  the  names  of  the  different  countries  in 
which  they  are  found. 

The  origin  of  lake  baains  in  mountain  conn- 
tries  has  recently  been  a  subject  of  discussion 
among  geologists.  On  the  one  hand,  they  hare 
been  attributed  entirely  to  the  eroding  power 
of  water  and  ice,  but  chiefly  to  the  latter;  and 
on  the  other  hand,  to  clefts  and  fissures  pro- 
duced by  mechanical  violence  during  the  ele- 
vation of  the  mountain  chains. 

&ake  XroB-ore.  A  Bog  iron-ore,  found  in 
tlie  northern  parts  of  Finland  and  in  Sweden, 
in  the  neighbourhood  of  reed-banks  and  on  the 
slopes  of  die  lai^er  and  deeper  lakes.    [Bbows 

iBOlf-OBS.] 

Xiallation  (Lat  lallare,  to  nng  luUahfj. 
The  imperfect  pronunciation  of  the  letter  r, 
which  is  made  to  sound  Hke  I ;  hence  also  the 
term  lamSdaciamus, 

Kama.  Among  the  Mongols,  a  title  gi^en 
to  priests  in  general ;  among  the  Calmucks,  to 
the  higher  classes  of  priests  only.  The  Dalai- 
Lama  (i.e.  Great  Lama)  is  honoured  by  various 
tribes  of  Tartaric  descent  as  the  representa- 
tive of  divinity,  or  rather  as  a  real  divinity 
dwelling  on  the  earth.  This  personage  reside 
at  Lassa  in  Thibet,  and  pilgrimages  are  made 
to  his  residence  by  the  inhabitants  of  many 
distant  regions  of  Tartary.  He  is  now  chiefly 
dependent,  in  a  political  sense^  on  the  Chinese 
empire.  When  flie  actual  Dalai-Lama  dies,  his 
spirit  is  supposed  to  seek  anotherbody  in  which 
to  be  bom  again ;  and  the  new  Dalai-Lama  can 
only  be  discovered  by  a  certain  favoured  dass 
among  the  priests.  The  worshippers  of  the 
Dalai-Lama  also  pay  peculiar  reverence  to  two 
other  subordinate  Lamas  (Teeshoo  and  Tara- 
naut  Lama).  They  are  distinguished  by  th*. 
title  of  Ydlow  Caps:  the  E(d  Caps,  aucrthtr 
sect  in  Tartary,  are  under  three  other  Lamaiv 


Digitized 


by  Google 


LAMA 

fltrkd  the  tfane  Skamonars,  See  Hue  and 
GlbK'8  Traodt  in  Ckhta  and  Thibet^  an  inte- 
r«»tiiig  bat  periiape  not  altogether  trustworthy 

lew,  ^***'*^,  or  CHanuk  The  name  of 
s  ffweifls  of  the  camel  tribe  peculiar  to  South 
America.    [Auchsmia.] 

TaBMiiHIn  The  name  given  by  French 
utonilisti  to  the  manatee  or  sea-cow.   [Mana- 

TUl] 

SoaMtoidal  Batnre*  The  union  of  the 
pirietal  with  the  occipital  bones;  shaped  in 
mas  something  like  the  Greek  letter  A  or 
lamhia. 

lAmella  (Lat  dim.  of  lamina,  a  plate  of 
nddy  In  Botany,  the  foliaceous  erect  scales 
ftppeaded  to  the  corolla  of  many  plants,  as  in 
t^au ;  alao  the  gills  forming  the  hymenium  of 
ai  igaric,  and  Sie  plate  or  thin  part  found  at 
the  end  of  many  styles. 

lawMillt^ranelitete*  (Lat.  lamella,  and 
tianchig,  ffiiU),  An  order  of  Acephalous  Mol- 
laso,  comprehending  those  which  hare  the 
gills  m  the  form  of  large  semidrcnlar  layers 
disposed  symmetricaUy,  two  on  each  side. 

•faiwullliMH US  (lAt  lamella;  oomu,  a 
horki  The  sixth  and  last  section  of  Penta- 
Birroas  Cdeoptera  of  the  system  of  Latreille,  in 
vhieh  the  antennae  are  inserted  into  a  deep  fos- 
wU  under  the  lateral  margin  of  the  head.  These 
a&teooae  are  always  short,  usually  consisting  of 
mae  or  ten  joints,  and  always  terminated  in  a 
dub  QSQally  composed  of  the  three  last,  which 
tn  lameUar ;  sometimes  fiabelliform,  or  disposed 
like  the  kayes  of  a  book,  opening  and  closing 
a  a  exmihv  way;  sometimes  concentrically 
e<r4itorted  and  fitting  into  each  other,  the  first 
i*  inferior  then  being  semi-infUndibuliform  and 
rferiring  the  others ;  and  sometimes  arranged 
pnpendicnlar  to  the  axis,  and  forming  a  sort  of 
eombL 

The  body  is  generally  oyoid  or  oral,  and 
tbiek  The  exterior  side  of  the  two  anterior 
tiUs  is  dentated;  and  the  joints  of  the  tarsi, 
vith  the  exception  of  those  of  some  males,  are 
eatoe,  and  without  brush  or  pellet  beneath. 

The  anterior  extremity  of  the  head  most 
ennnonly  projects,  or  is  dilated  in  the  manner 
ofanepistome.  The  mentum  is  usually  large, 
COT«n  the  labnun,  or  is  incorporated  with  it, 
•sd  beaa  the  palpi.  The  mandibles  of  several 
dK  membianons,  a  character  observed  in  no 
ether  Colfl(^terou8  insects.  The  males  fre- 
qwmly  diflsr  from  the  females,  either  by  pro- 
QJoenees  on  the  thorax  or  head  in  the  form  of 
Wat  or  tubercles,  or  by  the  largeness  of  their 
nafidibles. 

Thk  fiunily  is  very  numerous ;  and  is  one  of 
tikf  meet  beautiful  of  the  order  for  size  of  body, 
aad  the  yariety  of  forms  exhibited  in  the  head 
nd  thofiz,  and  frequently  also  for  the  splendour 
of  the  netalUc  coiourB  which  ornament  the 
tpecics  feeding  on  living  yegetables.  The  other 
•proest  however,  feeding  on  decomposed  vege- 
Uble  matter,  are  usually  of  one  black  or  brown 
hw.  Soma  of  the  Coprophagi,  however,  do  not 
jidd  c^(«B  in  this  respect  to  the  former.  They 
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are  all  furnished  with  wings,  and  their  gait  ia 
heavy. 

The  body  of  the  larva  is  long,  almost  semi- 
cylindrical,  soft,  frequently  rugose,  whitish, 
and  divided  into  twelve  annuli,  with  six 
squamous  feet:  the  head  is  squamous,  and 
aimed  with  stout  mandibles.  Each  side  of  the 
body  is  furnished  with  nine  stigmata  or  breath- 
ing pores.  Its  posterior  extremity  is  thicker, 
rounded,  and  almost  always  doubled  under  it ; 
so  that  the  back  being  arcuated  or  convex,  the 
animal  cannot  extend  itself  in  a  straight  line, 
crawls  badly  on  a  level  surface,  and  falls  back- 
wards or  on  its  side  every  instant. 

Some  of  them  require  three  or  four  years  to 
become  pupce :  they  construct  in  their  place  of 
residence  an  ovoid  shell,  or  one  resembling  an 
elongated  ball,  composed  of  earth  or  the  remains 
of  substances  which  they  have  gnawed,  and  the 
particles  of  which  are  cemented  by  a  glutinous 
matter  produced  from  their  body.  Their  ali- 
ment consists  of  the  dung  of  various  animals, 
mould,  and  the  roots  of  vegetables  (frequently 
such  as  are  necessary  to  man),  of  which  they 
sometimes  destroy  immense  quantities,  to  the 
great  loss  of  the  cultivator  of  the  soil. 

XAmelllrostrate  (Lat.  lamella,  and  ros- 
trum, a  beak),  A  tribe  of  swimming  birds, 
the  fourth  in  the  system  of  Cuvier,  compre- 
hending those  in  which  the  margin  of  the 
beak  is  furnished  with  numerous  lamellas 
or  dental  plates,  arranged  in  a  regular  serien, 
as  in  the  swan,  goose,  and  duck.  The  birds 
comprised  in  this  family  pass  most  of  their  time 
in  the  fresh  waters,  come  come  on  shore  to 
graze;  others  feed  on  aquatic  plants,  insects, 
vermes,  or  small  fish,  and  reptiles,  which  their 
lon^  neck  enables  them  to  reach  or  seize  with 
fi^kcuity.  Some  of  the  species  dive  in  quest  of 
their  prey,  and  can  remain  a  considerable  time 
under  water.  All  the  Lamellirosters  of  Cuvier 
were  comprised  in  the  great  genus  Anas  of 
Linnsus. 

abamta  (Lat  and  Gr.).  An  ima^naiy  being, 
concerning  which  many  superstitious  notions 
were  prevalent  among  the  Greeks  and  Bomans ; 
sometimes  represented  as  a  species  of  mon- 
strous animal,  sometimes  as  a  spectre  or  vam- 
pire. The  Lamiffi  of  Pliny  are  animals,  with 
the  face  and  head  of  a  woman  and  the  tail  of  a 
serpent,  inhabiting  the  deserts  of  Africa.  Ac- 
cording to  mythologists,  the  first  Lamia  was  a 
daughter  of  Neptune  or  Belus,  who  seizes  and 
devours  new-bom  infants  in  their  cradles.  In 
the  story  of  Machates  and  Philemon  f  from  which 
Goethe  has  borrowed  his  ballad  of  tne  Bride  of 
Corinth),  a  young  man  is  represented  as  marry- 
ing a  Lamia,  or  Empusa,  who  sucks  his  blood 
at  night.  A  similar  tale  occurs  in  the  Life 
of  ApoUonius  of  T)/ana  by  Philostratus.  The 
Christian  superstition  of  incubi,  and  the  Orien- 
tal belief  in  vampires,  seem  to  bear  marks  of 
the  same  origin. 
XAiBiaoeaB.  [Labtatx.^ 
XamldaB.  The  subdivision  or  family  of 
Lamtna,  in  which  the  sides  of  the  thorax  are 
either  smooth  and    rounded,  or  tuberculatc, 
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rugous,  or  spinj,  but  not  furnished  with  movablo 
tubercules  or  spines. 

XrfunliieD.  A  tribe  of  Longicom  beetles, 
distinguished,  according  to  Latreille,  by  their 
vertical  head;  filiform  palpi,  whose  terminal 
joint  is  more  or  less  OToid  and  tapers  to  a 
p<jint;  mazillsB  with  the  outer  lobe  slightly 
narrowed  at  the  end;  antennae  frequently 
setaceous  and  simple;  and  thorax,  exclusive 
of  the  lateral  spines  or  tubercules,  nearly 
equal  throughout.  Some  species  are  apterous, 
a  modification  which  occurs  in  no  other  tribe  of 
Longicom  beetles. 

Kamliiw  Donale*  (Lat.  lamina,  a  plate 
of  ftietal,  and  dorsum,  the  back).  The  two 
parallel  ridges  which  in  the  embryo  of  fishes 
coalesce  and  form  the  neural  axis  and  the 
rudiments  of  the  chorda  dorealis,  are  termed 
laftiiruB  doraalee.  The  lamrus  ventralee  are 
downward  extensions  of  the  same  layer,  to  in- 
clude the  viscera  and  the  nutrient  yolk.  These 
latter,  when  they  coalesce  below,  form  the  ex- 
ternal (serous  or  tegumentaiy)  layer  of  the 
yolk  sac. 

ZrfunlamrlA  (Lat  lamina).  A  genus  of 
olive-spored  Algee^  the  type  of  the  order  Lami- 
nan'acea.  Some  of  the  species  are  of  immense 
size,  such  as  L.  digitata  and  btdbosa,  which 
with  L.  saccharina  are  brought  away  as  hygro- 
meters by  the  visitors  to  our  sea-coasts.  !niey 
yield  an  enormous  supply  of  seaweeds  for  the 
preparation  of  manure  or  kelp,  and  delight 
chiefly  in  the  colder  seas  of  the  North. 

Xiunliiaritefl.  A  term  applied  by  Brong- 
niart  to  a  species  of  fossil  fucus  found  in  the 
secondary  strata  of  Aix,  near  La  HocheUe. 

abamiam  (Lat.).  A  genus  of  LabiaUs  of 
which  several  species  occur  wild  in  this  country, 
and  are  commonly  called  Dead  Nettles.  They 
are  weeds  of  hedges  and  cultivated  land. 

Xianunas  Day.  In  the  Calendar,  August 
1.  Dr.  Johnson  supposes  this  term  to  be  a  cor- 
ruption of  Lattennathj  which  signifles  a  second 
mowing  of  grass.  Others  derive  it  from  a  cus- 
tom which  once  prevailed  in  some  parts  of  Eng- 
land, of  bringing  a  lamb  alive  on  this  day  into 
the  church  at  high  mass.  Others  again  derive 
it  from  a  Saxon  term  signifying  loaf-masSy  so 
named  as  a  feast  of  thanksgiving  for  the  first 
fruits  of  the  corn. 

Xiamp  (Or.  Koftirds),  The  general  term  for 
the  contrivances  used  in  prcducing  artificial 
light  from  the  combustion  of  inflammable 
liquids.  The  peculiar  applicability  of  oil  to 
the  production  of  artificial  lights  which  could 
not  fail  to  be  discovered  at  a  vei^  earlv  period, 
rendered  the  use  of  lamps  universal  among 
the  nations  of  antiouity.  The  Egyptians,  He- 
brews, Greeks,  and  Komans,  vied  with  each 
other  in  the  construction  of  these  instruments ; 
and  the  specimens  of  some  that  have  been 
transmitted  to  our  times  display  much  taste 
and  elegance  of  design.  It  would  seem,  how- 
ever, that  they  confined  themselves  to  external 
embellishment ;  for  it  is  only  within  the  last 
century  that  any  material  improvement  was 
effected  in  construction. 
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The  most  simnle  lamp  consists  of  a  T(>f»4 
containing  oil,  and  havinjg  a  depression  or  spoot 
on  one  side,  holding  a  wick  capable  of  imbibing 
the  oil  by  capilliu^  attraction.  The  oil  thus 
raised  through  the  wick,  when  ignited,  is  bo 
heated  as  to  be  converted  into  vapour,  which 
vapour,  in  a  state  of  combustion,  consUtutes 
the  flame  of  the  lamp.  To  render  air  aoeeesible 
to  every  part  of  the  flame  so  as  to  insure  peifteet 
combustion  of  the  oil,  is  an  essential  object  is 
modem  lamps ;  and  in  this  respect  the  texton, 
materials,  form  and  dimensions  of  the  wick,  are 
matters  of  much  importance.  If  the  wick  be 
too  large,  the  carbon  remains  unbumt  in  the 
interior  of  the  fllame^  and  produces  smoke;  and 
if  the  wick  be  too  small,  the  light  will  be  defi- 
cient These  inconveniences  had  been  long 
observed,  and  many  attempts  made  to  remedj 
them ;  but  it  was  not  till  the  year  1780,  when 
M.  Argand  invented  the  burner  which  bean 
his  name,  that  lamps  came  into  general  domestic 
use.  The  principle  on  which  the  superiority 
of  this  lamp  depends  is  the  admission  of  air 
into  the  centre  as  well  as  to  the  exterior  of 
the  flame.  This  is  accomplished  by  the  use  of 
a  hollow  circular  wick,  capable  of  being  raised 
and  depressed  in  the  oil-tube,  by  zackwork,  so 
as  nicely  to  adjust  its  height  to  the  want»  of 
the  flame,  while  at  the  same  time  a  copioos 
supply  of  air  is  insured  by  the  application  of 
a  glass  cylinder  or  chimney,  upon  the  due 
height  and  dimensions  of  which  much  of  the 
perfection  of  the  lamp  depends. 

Many  modiflcations  of  the  original  Argasd 
lamp  have  been  invented,  but  the  tubular  wick 
and  chimney  are  in  almost  all  cases  preaen^ed 
The  leading  improvements  in  the  modem  A^ 
gands  rekte  principally  to  the  position  of  the 
oil  chamber,  which,  instead  of  being  above  or 
on  a  level  with  the  burner,  as  in  the  fountain 
and  sinumbral  lamps,  are  now  transposed  to 
the  foot  or  stand  of  the  lamp,  from  which  the 
wick  is  dulv  supplied  bv  the  pressure  of  a 
spring,  which  is  occasionally  wound  up.  In  this 
way  the  inconvenience  of  the  shadow  of  the 
oil-holder  is  avoided.  By  the  use  of  high  and 
comparatively  narrow  chimneys,  the  draught  of 
air  IS  so  increased  as  to  admit  of  the  smokelefls 
combustion  of  several  vegetable  and  coarse 
animal  oils.  By  similar  contrivances  lamps 
have  been  adapted  to  the  combustion  of  oil  of 
turpentine  (camphine),  parafBne  oils,  naphtha, 
and  other  analogous  hydrocarbons;  but  tJie 
danger  arising  out  of  the  ready  inflammability 
and  volatility  of  such  oib,  and  their  almost 
invariable  tendeni^  to  smoke  and  throw  off 
flocks  of  carbon,  ana  exhale  disagreeable  odoui^ 
are  circxmistances  which  have  of  late  tended  to 
throw  them  into  discredit 

In  the  chemical  laboratory,  and  in  certain 
artists'  workshops,  a  variety  of  lamps  are  re- 
sorted to  as  sources  of  heat:  in  these,  common 
alcohol,  methylated  spirit^  coal  sas,  and  some 
other  fiiels,  are  economically  and  oonvenieotl^ 
consumed.    [Oas  FrrrDros.] 

For  simplicity  of  construction  and  regularity 
of  action,  the  moderator  lamp,  invented  by  ^. 
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Fnnchol  in  1836,  is  undoubtedly  the  best  In 
this  lamp  the  oil,  which  ia  contained  in  a  cylin- 
drical Toasel  uniaUj  fonning  the  foot  of  the 
lamp^  is  zBiBed  to  the  apex  of  the  Argand  wick ! 
by  means  of  a  piston  acted  npon  by  a  spiral 
Bteel  spring.  The  flow  of  oil  takes  plsyoe  through 
a  nanow  tabs,  which  is  more  or  less  choked  by 
a  conical  wire  rising  and  falling  in  the  tnbe 
vith  the  piston  itself.  When  the  piston  is  at 
die  highest  point  of  its  range,  and  when  conse- 
quently the  cohxnui  of  oil  to  be  raised  is  shortest 
and  the  spring  exerts  its  greatest  power,  the 
thicker  part  of  this  wire  prodnoee  the  maximum 
obstznetion  in  the  tnbe ;  bot^  on  the  other  hand, 
when  the  piston  is  near  Ihe  bottom  of  the 


cylinder  and  oooseqaently  the  spring  has  be- 
come relaxed  and  we  colnmn  of  oil  is  higher, 
die  thin  ^art  of  the  wire  only  is  engaged  in  the 
tnbc^  which  consequently  offers  s  smaller  re- 
astsDce  to  the  flow  of  the  oiL 

[Safbtt  Limp.] 
(Qr.  a  carrying  of 
ioTtha),  A  torch  race,  ceLebnted  serenl  times 
a  year  at  Athens.  The  work  of  training  the 
roimeis  was  one  of  great  expense^  and  was 
ehtssed  among  the  Lituroibs  [which  see].  In 
this  race  eadi  mnner  had  to  cxnj  the  torch 
unextinguished  over  an  i^ipointed  extent  of 
grouDd,  and  hand  it  on  to  another.  From  this, 
Laeretiiis  has  deriTod  his  metaphor  for  human 
life: 

UqnMl  enraoree  vital  lampada  tndont 
There  are,  however,  difficulties  in  explaining 
the  details  of  this  race,  which  can  only  be  ac- 
oouDted  for  by  supposing  that  several  bands 
ran  at  the  same  tune,  and  that  those  which 
cuiied  the  torch  unextingoished  to  the  end 
vere  winners  above  those  in  which  any  one  of 
the  runners  suffered  it  to  go  out  (Smith's  JHo- 
tummy  of  Grtek  and  Roman  AnUguOka,  s.v.) 
XAiBpwltte.  A  variety  of  cupreous  man- 
gaoeee,  found  at  the  mines  of  Sdiladcenwald 
in  Bohemia,  and  named  after  Lampadius,  the 
Suorn  metaUiugist. 

iMBpttlaok.  Finely  divided  chaieoaL  It 
is  the  toot  obtained  by  the  imperfect  combus- 
tion of  renn  of  turpentine ;  this  is  burnt  in 
chambers  hung  with  old  sacking,  upon  which 
the  smoke  colkcts,  and  is  from  time  to  time 
seraped  dt  It  contains  about  twenty  per  cent, 
of  peeoliar  resinous  products,  watef,  and  saline 
matter. 

Xample  BjeAAm  A  term  given  by  Daniell 
to  the  add  produced  by  the  slow  combustion  of 
the  vapour  of  alcohol  and  ether  in  the  lamp 
vithoQt  flame:  it  is  acetic  add  modified  by  the 
pnsence  of  a  peculiar  hydrocarbon. 
TSatibb.] 

[FftTBOlRSOir.] 

a  (Gr.  Xaparvpist  a  ffloyMOorm), 
A  &ini^  of  Bofirskinned  Semcom  beetles,  of 
the  tribe Lamptbdub  [which  see],  characterised 
hj  antemue  dosdy  approximated  at  their  base ; 
head  concealed  beneath  the  thorax,  or  produced 
in  the  form  of  a  snout;  eyes  of  the  males  large 
and  globular ;  mouth  small.  In  one  division 
the  abdomen  of  the  female  is  luminous ;  and 
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the  male,  which  is  destined  to  be  attracted  by 
this  luminosity,  has  his  head  almost  entirely 
occupied  by  his  hugely  developed  eves,  and  not 
produced  in  the  form  of  a  snout.  The  lominous 
property  of  the  glow-worm  is  confined  to  the  two 
or  three  terminal  segments  of  the  fiattened 
abdomen,  which  differ  in  colour  from  the  rest, 
and  are  usually  yellowish  or  whitish;  this 
character  is  peciihar  to  the  true  glow-worms, 
and  announces  their  phosphorescence.  The 
light  diffused  by  the  glow-worm  is  of  a  lambent, 
electric,  greenish  colour:  the  insect  can  vary 
or  suspend  its  luminosity  at  wilL  The  light- 
emitting  segments  preserve  their  peculiar  pro- 
perty for  some  time  after  being  separated  fi!om 
the  rest  of  the  body,  and  manifest  it  even  in 
vacuo  or  when  immersed  in  gases  which  are 
not  supporters  of  combustion. 

In  a  second  division  of  Lampyrida  the  fe- 
males are  not  luminous,  but  are  provided  with 
wings ;  the  head  is  exposed,  and  is  mostly  pro- 
duced in  the  shape  of  a  snout;  the  thorax  is 
widened  posteriorly,  with  pointed  lateral  angles. 
The  elytra,  in  several,  expand  posteriorly, 
where  they  are  sometimes  strongly  dilated  or 
rounded,  especially  in  the  femalea  To  this 
group  belong  the  genera  Lycus,  JHctyoptera, 
and  OnuiUatu, 

abampyrtncD  (Ghr.  }^aijervpis\  A  Linnnan 
genus  of  Coleopterous  insects,  which  constitutes 
&e  type  of  the  present  tribe  of  the  soft-skinned 
or  Malacodermous  Serricoms  in  the  system  of 
LatreiUe.  This  tribe  is  characterised  by  the 
enlarged  termination  of  the  palpi,  or  at  least 
of  the  maxillary  palpi ;  by  their  soft,  straight, 
depressed,  or  but  slightly  convex  body;  and  by 
the  thorax,  sometimes  semicircular,  at  others 
nearly  square  or  trapezoidal,  and  projecting 
over  the  head  which  it  either  wholly  or  par- 
tially covers.  The  mandibles  are  usually  small, 
and  terminate  in  a  slender,  arcuated,  very  acute 
point,  which  is  generally  entire.  The  penulti- 
mate joint  of  the  tarsi  is  always  bilobate,  and 
the  terminal  daws  have  neither  dentations  nor 
appendages. 

The  females  of  some  of  the  Lampyrine  tribe 
are  apterous,  or  have  but  very  short  elytra, 
and  are  luminous.  All  the  Lampyrines,  when 
seized,  press  their  feet  and  antennae  against 
their  body,  and  remain  as  motionless  as  if 
they  were  dead.     [Lahftbidjb.] 

&aiiavklte.  A  carbo-sulphate  of  lead, 
found  at  Leadhills,  Lanarkshire. 

Xaamte  (Lat  lanatos,  from  lana,  foool).  In 
Botany  and  Zoology,  when  a  part  is  covered 
with  fine^  vetylong^  flexible,  and  rather  curling 
hair,  like  wooL 

fcanemfr,  OluuMeller  of  tbo  Baoby 
of.  The  officer  before  whom,  or  before  whose 
deputy,  the  court  of  the  Duchy  Chamber  of  Lan- 
caster is  held.  This  court  has  special  equitable 
jurisdiction  as  to  lands  holden  of  the  duchy. 
The  office  has  long  been  a  sinecure,  and  is  not 
uncommonly  appropriated  to  a  member  of  the 
cabinet 

Tiancaatertte.  A  native  hydrate  of  mag« 
nesia,  from  Lancaster  county  in  PonnsylvaDia. 
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i  (Lat  lancea,  Or.  k^yxtl).  A  weapon  I 
consisting  of  a  long  shaft  with  a  sharp  point, 
much  us^  bj  the  nations  of  antiquity,  and  also  ' 
by  the  modems  before  the  invention  of  gon- ; 
powder.  The  ancient  lancea  was  a  general' 
term  for  missile  weapons  or  javelins :  the  pilnm 
is  termed  lancea  in  Lucan : — 

Cnjos  torts  mann  oommiait  lanoea  beUnm.— (lib.  vli) 

The  Macedonian  phalanx  and  the  Boman 
infiintry,  as  well  as  the  most  barbarous  nations, 
all  considered  the  lance  as  one  of  the  most 
effective  weapons ;  and  even  at  the  present  day 
it  is  still  considered  of  great  value,  though  it  is 
now  borne  by  cavalry  only.    Almost  all  the; 
armies  of  Europe    have    now   regiments   of 
lancerSf  so  called  from  the  lance   being  the 
chief  offensive  weapon  with  which  they   are  i 
armed.    The  lances  in  use  among  the  Euro- ' 
pean  cavalry  have  a  shaft  of  ash  or  beech  wood 
eighty  twelve,  or  in  some  cases  even  sixteen  feet 
long,  with  a  steel  point  eight  or  ten  inches  in 
length,  adorned  by  a  small  pennon.  [Cavai^bt.] 

In  the  middle  ages,  the  terms  man'Ot-arms 
and  lance  were  synonymous.  To  each  man-at- 
arms  was  allotted  a  certain  number  of  horses 
and  attendants,  such  warrior  with  his  followers 
being  then  classed  as  a  lance  foumie.  This 
establishment  varied  at  different  periods  from 
three  to  ten  horses.  (Hewitt's  Ancient  Armour 
and  Weapons  in  Europe.) 

XAiioe  Corporal.  In  the  Army,  the  lowest 
grade  of  non-commissioned  officer.  He  is  dis- 
tinguished by  one  chevron  on  the  arm. 

&aiioeolato  (Lat  lanceola,  dim.  of  lancea, 
a  lance).  In  Botany,  a  term  applied  to  objects 
which  are  narrowly  elliptical  and  tapering  to 
each  end,  as  the  leaves,  the  petals,  &c 

Lanceolate.    In  Zoology,  an  animal  or  a 

Sart  is  so  called  when  it  is  oblong  and  gra- 
ually  tapering  towards  each  extremity. 
XAiioers.  [Lamgs;  Cavalbt.] 
XAnd  ^Ger.).  In  its  widest  acceptation, 
this  word  is  used  to  denote  the  solid  matter  of 
which  the  globe  is  composed,  in  contradistinc- 
tion to  the  liquid  matter  or  water;  but  in  its 
more  restricted  signification  it  is  confined  to 
arable  ground.  The  latter  is  the  legal  meaning 
of  the  term ;  and  in  this  sense  it  is  used  in 
all  original  writs,  and  in  all  correct  and  formal 
pleadings. 

Laiyd.  In  Political  Economy.  The  earliest 
and  most  important  questions  which  have 
occupied  the  attention  of  economists  are  those 
whi(&  are  connected  with  the  appropriation, 
the  distribution,  and  the  cultivation  of  the  soiL 
While  some  kinds  of  labour  are  occupied  in 
the  developement  of  useful  qualities  from  raw 
materials,  others  with  the  transfer  of  commo- 
dities from  buyers  to  sellersy  and  others  in 
promoting  and  securing  the  effectiveness  of 
labour  itself  that  kind  of  labour  which  pro- 
vides first  the  raw  materials  of  human  existence, 
and  next  those  of  comfortable  existence,  occu- 
pies a  prominent  position  for  consideration.  All 
those  materials  of  food,  of  clothing,  of  shelter, 
of  convenience,  are  derived  from  labour  exer- 
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cised  on  land,  either  in  tilling  or  mining  the 
soil.  Now,  as  it  is  dear  that  the  number  uf 
persons  which  can  be  maintained  in  any 
country  is  primarily  to  be  referred  to  Uie  nte 
of  agricultural  production  from  the  soil,  and 
that,  supposing  a  country  imports  no  food,  its 
population  can  be  no  more  than  the  agricul- 
turists in  the  first  place,  and  the  largest  number 
of  persons,  in  the  next^  who  can  subsist  on 
whatever  remains  after  the  necessities  of  the 
agricultural  labourer  are  satisfied,  the  rate  of 
production  frv>m  the  soil  is  the  gauge  of  the 
possible  increase  of  population.  And  although 
in  a  country  like  this,  which  has  contrived  to 
increase  its  population  largely  by  the  fact  that 
it  exchanges  a  portion  of  such  among  its  maoa- 
factures  as  it  produces  beyond  its  own  wants  &r 
food  from  other  regions,  the  existing  population 
is  probably  much  greater  than  could  be  main- 
tained from  the  agricultural  produce  of  the 
islands,  were  the  whole  space  as  fully  utilisHi 
as  possible ;  it  is  still,  for  obvious  reasons,  a 
matter  of  great  importance  to  decide  (as  fiir  as 
may  be  practicable)  the  rate  of  production  from 
land,  and  the  causes,  if  any,  which  hinder  or  pre- 
vent a  larger  increase.  So  vital  was  this  question 
to  the  earlier  economists,  that  the  physiocrats 
of  France  considered  it  the  first  duty  of  govern- 
ment to  develope  in  every  possible  way  the 
production  of  necessaries  and  utilities  from  the 
soil,  even  if  the  encouragement  ^ven  should 
interfere  with  or  check  manufacturing  and  com- 
mercial energies ;  and  so  strongly  was  Adam 
Smith's  mind  tinged  with  the  reasonings  of 
his  friends  Turgot  and  Du  Quesnay,  that  he 
endorsed  in  great  measure  the  opinions  which 
the  French  economists  originated.  The  view, 
no  doubt,  is  erroneous ;  but  as  the  standing 
point  of  Adam  Smith's  enquiry  was  the  pro- 
portion subsisting  in  communities  between  pro- 
ductive and  unproductive  consumers,  the  error 
was  natural,  and,  on  the  hypothesis  of  free 
exchange,  harmless. 

In  o»ier  that  agricultural  produce  should  be 
derived  from  land  at  all,  security  of  ienvre  is 
of  fundamental  necessity.  It  is  clear  that  as 
labour  exercised  on  the  cultivation  of  the  soil 
has  a  prospective  and  not  an  immediate  return, 
the  labour  will  not  be  exercised  at  all  unless 
the  fruits  of  labour  be  secured  to  the  agent  by 
which  the  labour  is  set  in  motion.  Hence 
where  there  is  no  government,  no  order,  and  no 
protection  to  person  and  property  from  theft  or 
rapine,  agriculture  ceases ;  and  where  protection 
is  accorded  uncertainly  or  capridou^y,  thcrp, 
pari  passu,  the  energies  of  labour  are  diminished, 
and  the  developement  of  the  art  of  agrienlturp  is 
seriously  checked.  Similarly,  where  the  tenancy 
of  the  eidtivator  is  precarious,  ortheintai&resce 
of  landlords  vexatious,  or  the  action  of  an  ad* 
ministration  is  unfair,  it  will  be  found  that 
agriculture  languishes,  or  that  out  of  its  many 
branches  of  industry  those  only  are  proeecute^l 
with  energy  in  which  the  capitalist  or  hibourer 
is  able  to  secure  to  himself  the  undiminished 
profit  of  his  activity  and  intelligence.  Thus, 
for  instance^  it  is  quite  possible — ^in  const^ 
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qQpiice  of  injndicioQft  eoBditions  in  a  leasei  or  of 
abMDoe  of  Becuritj  as  to  the  return  of  capital 
laid  out  in  imptOYements,  the  profit  of-  which 
cannot  be  obtained  certainly  nnder  the  terms 
of  a  tenancy  at  will — ^that  the  selection  of  stock 
may  be  made  with  great  precision  and  care,  bnt 
that  the  prodnce  of  cereals  may  be  far  below 
that  which  might  be  obtained  by  the  concession 
of  more  liberal  terms  to  the  tenant.    In  short, 
the  very  same  element  of  uncertainty  which 
is  fiital,  when  absolute^  to  agricultural  energy 
altogether,  operates  in  its  degree  when  any  risk, 
doe  eitber  to  unfairness  or  caprice,  is  incurred 
by  the  toiant.    No  one  who  has  ever  thoaght 
or  written  about  sgricultural  economics  has 
iiuled  to  discern  that  the  highest  rate  of  api- 
cnltaral  produce  is  inconsistent  with  a  precarious 
tenure,  and  that  it  can  be  secured  only  by  such 
a  lease  as  guarantees  the  tenant  thefiill  benefit 
of  all  the  labour  and  capital  which  he  may 
find  it  expedient  to  introduce  upon  his  holding. 
Tenttre  of  Land, — The  kind  of  tenure  pos- 
sessed by  die  occupier  of  the  soil  is  of  great 
significance  in  comparing  the  actual  and  pos- 
sible rate  of  production.     Ownership  in  fee, 
that  is  possession  in  the  fullest  sense  and  with 
absolute  powers  of  disposition,  is  plainly  the 
kind  of  property  which  wiU  inyite  the  largest 
imonnt  of  capital  for  the  developement  of  na- 
tural reeourees  and  for  the  increase  of  annual 
produce.    '  The  magic  of  property,'  says  Arthur 
Young,  '  turns  sand  into  gold ; '  but  precarious 
possession,  or,  as  he  calls  it,  a  nine  years'  lease, 
'will  torn  a  garden  to  a  wilderness.'    It  is  an 
economical  axiom,  that  unless  a  man  has  full 
power  of  disposition,  with  perpetuity  of  interest 
in  any  possession,  he  will  not  be  Yerj  hearty  in 
hnprovmg  what  his  feelings  teU  him  is  a  mere 
precuioQS  and  temporary  estate.    This,  as  we 
know,  applies  to  building  houses,  to  planting 
and  draining^    or   to   otherwise   beautifying 
proper^.    And  if  a  long  term  of  years,  far 
exceeding  tbe  possibility  of  any  individual's 
life»  is  not  a  sufficient  stimulant  for  the  highest 
and  fidlest  improvement  of  the  soil,  a  life  estate 
inll  be  a  still  weaker  inducement  for  the  per- 
Bunent  outlay  of  capital    And  as  by  far  the 
largest  part  of  the  soil  of  this  country  is  held 
for  liiiB,  it  is  reasonable  to  conclude  that  the 
application  of  capital  to  the  soil  is  crippled  and 
hindered,  and  Uiat  if  there  were  a  general 
substitution  of  estates  in  fee  for  estates  for  life 
with  remainder  in  fee,  the  course  of  agricul- 
toial  science  would  be  more  rapid,  and  the 
applieation  of  capital  more  bountiful  and  con- 
turaoos;  and  land  being  more  freely  offered 
for  sale,  a  larger  numW  of  persons  would 
derots  their   accumulations  towards  its  full 
improTmnentw    Under  existing  circumstances 
landlords  cannot  and  tenants  dare  not  improve, 
the  former  because  the  settiement  of  estates 
abnost  invariably  involves  great  indebtedness, 
^  the  latter  because  they  have  no  security 
that  th^  will  not  have  to  pay  interest  on  their 
ovnea|MtaL 

pmtUm  of  Land. — In  early  English  eoono- 
aical  history,  the  feudal  baron  was  the  ultimate 
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lord  over  all  his  tenants,  as  the  king  vas  ovef 
all  his  barons.  This  lordship,  however,  was  a 
dormant  rights  called  into  activity  only  by  the 
occurrence  of  escheat,  i.e.  by  the  failure  of 
heirs  or  the  operation  of  a  feudal  forfeiture 
on  the  part  of  the  tenant  Pending  such  a 
contingency,  the  freeholder  was  secure  in  the 
possession  of  his  estate,  and  after  the  statute 
Quia  Emptores  (1290)  had  full  power  of  alien- 
ation, and  thus  the  freeholders  of  the  various 
manors  were  generally  very  numerous.  They 
became  more  numerous  and  far  more  powerful 
during  the  fifteenth  century,  having  to  all  ap- 
pearance thriven  on  the  civU  wars;  and  the 
English  yeomanry  were  characteristic  of  this 
country  up  to  and  long  after  the  Restoration. 
But  the  invention  of  strict  settlements,  and 
the  gradual  accumulation  of  land  in  few 
hands,  the  fruit  of  the  ingenuity  of  the 
two  conveyancers,  Bridgman  and  Palmer, 
left  no  -opportunity  for  the  division  of  land 
among  otner  than  the  wealthiest  classes  of 
society,  when  the  yeomanry  became  gra- 
dually extinct  Anything  more,  however,  &an 
a  bare  statement  of  the  process  bv  which  the 
accumulation  of  real  estate  has  been  and  is 
going  on,  would  far  exceed  the  limits  of  this 
article.  It  is  sufficient  to  mention  that  the 
greater  part  of  the  land  of  Great  Britain  is 
said  to  be  possessed  by  not  more  than  thirty 
thousand  persons,  and  that  the  number  is 
rapidly  diminishing.  It  cannot  be  doubted 
that  such  a  state  of  things  is  full  of  economi- 
cal evils,  and  perhaps  of  political  danger. 

Value  of  Ldnd.-^lasii,  notwithstanding  the 
expenses  attending  its  conveyance,  always  re- 
presents at  present  the  largest  number  of 
years'  purchase,  or,  what  is  in  effect  the  same 
thing,  the  lowest  rate  of  interest  This  whs 
not  flJways  the  ca.<te.  In  the  middle  sges  land 
was  commonly  sold  at  ten  years'  purchase,  and 
from  the  time  of  the  Reformation  to  ih.^  begin- 
ning of  the  eighteenth  century  was  seldom 
worth  more  than  twenty,  and  commonly  only 
fifteen,  years'  purchase.  Its  rise  in  value  is 
due  to  many  causes.  The  most  obvious  is  the 
large  increase  in  rent  for  the  same  parcels  of 
land  durine  the  last  fifty  years.  It  is  probable 
that  rents  have  more  than  doubled  within  the 
present  century,  and  there  is  reason  to  believe 
that  the  rise  in  rents  is  still  progressing.  *  Part| 
theieforcy  of  the  increase  is  due  to  the  pro- 
spective advanta^  of  ownership.  The  scanty' 
amount  of  land  in  the  market,  and  the  number 
of  persons  who,  having  accumulated  wealth,  are 
eager  purchasers  of  land,  is  another  cause  for 
a  factitious  price.  Something,  too,  must  be 
allowed  for  the  political  and  social  influence 
which  in  all  countries  is  appended  to  the  visi- 
ble possession  of  the  soil,  and  which  in  some 
cases  operates  so  prejudicially  to  public  in- 
terests in  preventing  the  distribution  of  en- 
cumbered estates.  %ut  it  would  be  a  great 
error  to  confound,  as  is  constantly  done,  the 
low  rate  of  profit  obtained  from  land  as  an 
investment,  with  the  rates  of  profit  derived 
from  the  abundant  application  of  capital  to 
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land  alreadj  purchased  and  eultanited.  There 
are  probably  few  natural  objects  from  which,  at 
the  present  time,  larger  actual  rates  of  profit 
can  be  deriyed  than  from  the  cultivation  of 
land,  provided  capital  be  freely  and  judiciously 
employed.  The  yery  fact,  tuat  the  existing 
and  prevalent  relations  of  landlord  and  tenant 
are  not  faTOurable  to  the  full  deyelopement  of 
produce  from  land,  gives  a  special  advantage 
to  the  person  who  unites  at  once  the  position 
of  owner,  capitalist^  and  cultivator. 

Small  ana  Great  Farming. — ^Much  time,  pro- 
bably, has  been  wasted  on  the  question  whether 
the  occupation  of  small  or  laige  farms  is  eco- 
nomically better  and  more  profitable.  The 
matter  must  be  decided  by  load  or  commercial 
considerations  only.  In  this  country,  where 
capital  is  abundant,  where  farming  is  a  special 
business,  and  where  the  landlord  and  tenant 
are  more  rigidly  distinguished  than  in  any  other 
community,  there  is  and  will  be  a  natural 
tendency  to  large  farming.  Such  a  S3r8tem 
has  the  advantage  of  requiring  a  proportion- 
ately less  amount-  of  dead  stock  for  its  opera- 
tions, and  therefore  involves  a  smaller  outlay 
of  capital  in  certain  directions.  On  the  other 
hand,  small  farming  may  be  in  its  way  of  a 
higher  and  more  careful  character,  and  be  less 
wasteful  of  the  powers  contained  in  the  soil. 
The  &ilure  of  a  particular  crop  by  the  large 
farmer  would  be  set  down  asa  natural  contin- 
gency ;  but  in  the  case  of  a  small  leurmer,  an 
effort  might  be,  and  probably  would  be  made, 
to  substitute  another  crop  for  the  failure,  before 
it  is  too  late  to  procure  one.  M.  Michelet  has 
dwelt  with  great  distinctness  and  eloquence  on 
the  imtiring  and  devoted  energy  of  the  small 
French  farmer.  But  in  countries  where  capi- 
tal is  scanty,  manufactures  few  and  dispersed, 
and  oommeroe  of  secondary  or  little  importance, 
a  system  of  small  funning  upon  permanent 
holdings  becomes  an  economical  necessity.  It 
would  be  impossible  to  transfer  the  English 
farming  system  to  India,  to  France,  or  to 
Bussia ;  and  there  can  be  no  doubt  that  much 
of  the  misery  and  agrarian  violence  of  Ireland 
is  due  to  the  fact,  that  a  land  system  derived 
from  English  legal  precedents  and  legal  prin- 
ciples has  been  forced  upon  the  peasantry,  in 
plaoe  of  the  ancient  and  more  natural  tenures 
to  which  they  were  accustomed. 

Bate  of  Production  from  Land. — ^Very  little 
information  as  to  the  comparative  productive- 
ness of  the  soil  in  past  and  present  times  has 
hitherto  been  published,  although  the  enquiry 
would  have  been  of  great  historical  significance, 
since  it  is  numifest  that  the  rate  of  production 
is  the  measure  of  population.  From  researches 
which  have  been  carried  on  for  some  years 
past  by  the  writer  of  this  article,  it  can  be 
proved  that  the  increase  in  the  rate  has  been 
far  more  considerable  than  would  have  been 
imagined,  except  on  an  investigation  of  facts. 
It  is,  perhaps,  not  too  much  to  say  that  the 
average  produce  of  grain  from  well-cultivated 
land  in  the  United  Kingdom  taJla  little  short  of 
forty  bushels  the  acre;  including,  that  is  to  say, 
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wheat,  barley,  oats,  and  the  legominona  plaoU 
In  some  parts  of  England  it  is,  of  coarse,  tbrUj 
higher.  The  writer  was  informed  by  a  friend 
,  — the  present  (1865)  president  of  the  ftitiih 
I  Assodatipn — that  in  one  field  which  was  pointed 
out  to  him  on  the  eastern  side  of  Sofiblk, 
ninety-six  bushels  of  wheat  were  in  1861 
reaped  to  the  acre ;  and  the  same  authority 
further  stated,  that,  conceiving  there  mut  bie 
some  mistake,  he  was  assured  on  enqmiy  thit 
the  amount  was  not  exaggerated.  Now  it  is 
certain,  as  the  writer  can  testify  from  the  in- 
spection of  many  thousand  farm  aeooimts  of 
the  fourteenth  century,  that  the  rate  at  that 
time  was  little  over  twelve  bushels  an  acre,  the 
amount  generally  reaped  on  the  American  com 
lands.  Then  the  system  of  agricoltnre  neces- 
sitated fallows,  dramage  was  imperfect^  stoda 
of  cattle  were  small,  weak,  and  slow  in  coming 
to  maturity,  and  the  mediaeval  agriculturist  vu 
unurovided  with  artificial  grasses,  root  crops, 
and  artificial  manures.  The  breed  of  horsn 
was  small,  ill  proportioned,  and  weak ;  so  that 
the  power  used  was  expensive  and  inefficient 
On  the  whole,  it  may  be  concluded  that  ten 
times  the  amount  of  produce,  at  the  veir  least, 
is  procured  from  areas  equal  to  those  deroted 
to  agricultural  purposes  £ye  hundred  yesn 
ago ;  that  consequently  ten  times  the  nnmber 
of  persons  can  be  maintained  on  the  sNoe 
surmoe,  and  that  the  rise  in  rents,  pnibaUy 
eighty  times  over  that  of  the  same  land,  is  doe 
to  the  enormously  increased  power  of  produc- 
tion which  agricultural  science  has  rendered 
possible. 

Law  of  Increase  from  Land, — ^l£r.  Malthas, 
in  the  oourse  of  his  Inamry  into  the  Cokki 
of  Populaiionf  a  work  wnieh  forms  an  en  in 
economical  science,  was  led  into  a  hasty 
generalisation,  whidi  he  expressed  in  an  awk- 
ward metaphor;  namely,  that  population  in- 
creases in  a  fleometricai,  food  in  an  arithme- 
tical ratio,  and  that  in  oonseqnenoe  there  veie 
certain  phjvical,  pathological,  and  moral  checb 
to  population,  in  the  abeence  of  which  the 
increase  of  mankind  would  soon  outgrow  the 
means  of  subsistence.  When  the  theoiy  is 
corrected,  the  assertion  amounts  to  this:  That 
when  the  fertile  or  most  fertile  lands  in  any 
community  are  exhausted,  the  necessity  for 
procuring  food  compels  the  cultivation  of  les 
fertile  lands,  and  that  the  phenomenon  of  rent 
occurs ;  the  amount  of  rent  being  an  index  of 
the  amount  of  pressure  put  upon  popnUtioa 
by  the  urgency  of  the  demand  for  food.  There 
is,  therefore,  this  law  traceable:  That  increased 
quantities  of  £x>d  are  produced  at  a  cost  in- 
creased above  the  rate  at  which  food  was  pro- 
duced before  the  demand  arises,  and  that  ereiy 
pressure  put  upon  labour  for  the  means  or 
subsistence,  and  met  by  a  reroonse,  implies  an 
equal  return  at  a  necessarily  increased  chai]ge. 

This  is  not  the  place  in  which  to  discnss  tb<« 
theory  of  rent  [Bxmt]  ;  but  it  may  be  stated 
that  a  diminution  in  (Jie  cost  of  prodnction 
does  not  necessarily  imply  a  diminution  in 
rent,  for  as  the  taker  of  the  soU  at  rent  ia 
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^ofoned  hy  preeiflelj  those  motiTes  which  in- 
flnoiee  107  other  person  in  any  other  callings 
tfatt  is  to  ay,  hy  the  diepoeitton  to  procnre  the 
troage  nte  of  profit  on  capital  ana  waffes  fbr 
bbov,  any  diminntion  in  the  ooet  of  prodnction 
(|riM  ranaining  stationary,  or  low  prices  in 
ow  dspaztaeiit  of  agricnltvral  labour  beins 
compeosatcd  bj  hi^w  prices  in  another)  will 
liBplj  briqg  into  play  that  competition  for 
tbe  ue  of  land  wiaeh  is  followed  oy  a  rise  in 
RBt  It  11^  no  doabt^  s  condition  that  the  de- 
mod  for  aitides  the  cost  of  producing  which 
B  dianouhed,  should  increase  in  the  ratio  of 
diniaition  in  ofder  that  these  effects  should 
be  prodaoed  on  rent ;  bat  there  is  no  object  in 
d«nnd  which,  by  its  limited  qnnnti^  and 
bj  the  fohiesB  with  which  it  satisfies,  on  the 
eoaditioD  of  labonr,  bo  many  demands,  is  so 
little  liable  to  diminntion  in  value,  as  a  oonse- 
qieaee  of  a  diminntion  of  cost  in  prodncing 

ties,  as  the  use  of  land, 
flne;  whiles  as  a  result  of  extended  trade, 
dMiisk  of  seanty  supply  in  the  first  necessaries 
of  life  is  remote  and  problematical,  the  question 
vfactber  the  supply  ot  some  among  the  first 
nnmiieiiees  of  liie^  as  for  instance  meat,  is 
oot  ToaAnfy  exalted  by  an  unnaturally  deficient 
nte  of  prodnction,  is  one  of  great  and  imme- 
dirte  interest ;  and  with  it  must  be  taken  the 
fattber  question,  how  &r  this  deficiency  is  to 
be  ascribed  to  the  causes  indicated  in  the 
ntide,  namely  the  peculiar  tenure  of  land  in 
this  emmtry,  and  tne  necessaij  absence  of' 
tuaj  Koumg  the  stimulants  to  increased  pro- 
doctireness. 

X«adt  IHstrfbivtIoB  oft  The  land,  or  solid 
portion  of  the  earth's  sorfaoe  permanently  above 
the  lerd  of  the  water  suifaoe,  is  distributed  with 
p9t  mutaA  irregularity,  very  large  portions 
boDf  ooileeted  in  one  part,  and  wide  tracts  of 
tea  Mpanting  these  fhmi  the  other  ports.  Thus, 
for  enaiple^  the  area  of  land  north  of  the  equa- 
(orii Teiy  mnch  larger  than  that  which  is  on 
the  tooth,  and  that  on  the  eastern  side  of  the 
Atlaatie  Ocean  ia  much  larger  than  that  on  the 
v^stem  ode  of  the  same  great  tract  of  sea. 

Tlie  vhole  sorftce  of  land  is  estimated  at  ftfty- 
oae  millions  of  British  statute  square  miles, 
DOR  than  three-foiulhs  of  which  lies  north  of 
the  e^nator.  Of  the  temperate  sones,  the  land 
■  thirteen  times  greater  in  the  northern  than 
in  the  aonthem  hemisphere.  Of  the  whole 
>Rt  oecBpied  by  land,  only  about  one  twenty- 
Kwth  nrt  has  water  opposed  to  it  in  the 
oppoote  oemisphere. 

A  Tcty  remazlcable  excess  of  water  ocenrs  in 
Ae  haaasphere  whose  pole  is  the  antipodes  of 
^  aovth-wflstern  extremity  of  Enghmd.  An 
^banrer  so  placed  as  to  see  the  whole  of  that 
^  of  the  earth  of  which  the  south-westem 
ntnmatw  of  Eng^d  is  the  pole,  would  have 
>l«Mt  ail  the  la^  in  riew,  while  the  opposite 
biaiiphere  would  exhibit  an  almost  unbroken 
filter  aorftcet.  This  extreme  difiTerence  of  the 
tw)  hemispheres  is  Tery  remarkable. 

The  most  recent  estimates  of  the  relative 
ptopoitioB  of  hmd  and  sea  are  thoee  of  Sir 
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John  Herschel,  who  fixes  the  ratio  at  sevpn  to 
eighteen.  If  the  whole  surface  of  the  earth  be 
estimated  at  100,  there  are  thns  28  parts  of 
land  to  72  parts  of  water. 

Of  the  whole  land,  estimated  at  fifty-one 
millions  of  square  miles,  one  twenty-fourth  part 
is  detached  land  or  islands,  and  the  remainder 
(Australia  being  regarded  as  a  continent)  ie 
continental 

XABdyVormofi  There  are  many  important 
general  fiicts  worthy  of  remark  in  reference  to 
tiie  form  of  land.  Of  these,  the  pyramidal  ter- 
mination southwards  of  all  the  principal  land 
is  very  remarkable.  Africa,  Australia,  and 
South  America,  all  exhibit  this  peculiarity  in 
the  southern  hemisphere.  Hindustan,  Arabia, 
Malacca,  in  Asia ;  Italy  and  Greece,  in  Europe ; 
and  California,  in  North  America ;  i^ord  similar 
examples  in  the  northern  hemisphere.  There 
are  few  important  exceptions. 

The  indentations  of  coast  lines  are  next  in 
order  amone  the  phenomena  of  the  form  of 
land.  All  the  eastern  coast  of  the  North  At- 
lantic Ocean  is  deeply  indented  in  detail,  while 
the  western  coast  is  httie  broken.  Africa  is  re- 
markably free  from  bays  and  golfs,  and  con- 
trasts singularly  with  Europe  in  this  as  in  many 
other  respects.     [Coasts.] 

The  forms  of  islands  are  worthy  of  notice. 
Those  a^oining  great  continental  masses  not 
unfrequently  ranse  parallel  to  the  direction  of 
the  land.  The  British  Islands,  Madagascar, 
Japan,  the  islands  of  the  Indian  Archipelago, 
and  the  Kurile  islands  are  examples.  Islands 
absolutely  detached  are  often  in  groups  of  de- 
finite form.  The  islands  of  the  South  Pacific, 
and  some  of  those  off  Africa  in  the  Atlantic, 
are  instances.     flsLAin).] 

The  form  of  land  in  respect  to  elevation  is 
another  point  for  consideration.  Mountains, 
Tablb  LandS)  and  Yallbts^  all  of  which  are 
referred  to  in  special  articles,  exhibit  the  most 
marked  varieties.  [Stbffbs  ;  Dbsbbts  ;  Llanos.! 
Very  important  general  principles  in  Physical 
Ghograpny  are  involved  in  the  consideration  of 
these  questions. 

XAnd  Bprlngs.  Land  springs  are  sources 
of  water  which  only  come  into  action  after 
heavy  rains;  while  constant  spring  which 
derive  their  supplies  from  a  more  distant  and 
deeper  source,  flow  throughout  the  year.  All 
springs  owe  their  origin  to  rains.  In  the  case 
of  land  springs,  the  water,  when  it  sinks  through 
the  surface,  is  soon  interrupted  b^  a  retentive 
stratum,  and  forms  a  spring,  which  ceases  to 
flow  soon  after  the  cause  whi^  gave  it  birth  has 
ceased  to  operate ;  but  the  water  which  supplies 
constant  springs  sinks  deeper  into  the  earth, 
and  accumulates  in  rocky  or  gravelly  strata 
between  impermeable  beds;  and  when  these 
are  pierced,  the  water  often  rises  above  the 
surfiice.     [AnTBSiAN  Wkix.] 

Xtfuid  Steward.  A  person  who  has  the 
care  of  a  landed  estete,  and  whose  duties  vary 
in  different  countries  according  to  the  mode  in 
which  landed  property  is  managed.  In  Eng- 
land, where  the  landlord  very  commonly  under- 
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takes  to  keep  the  buildings  and  fences  of  his 
tenants  in  repair,  the  duties  of  the  land  steward 
are  constant  and  multifarious ;  while  in  Soot- 
land,  where  the  buildings  and  fences  are  kept 
in  repair  by  the  tenant,  the  duties  of  the 
steward  are  limited  to  receiving  the  rents,  and 
seeing  that  the  covenants  of  the  leases  are  duly 
fulfilled.  In  many  parts  of  the  Continent,  and 
particularly  in  Italy,  where  the  landlord  is  a 
partner  with  his  tenant  and  shares  the  produce 
with  him,  the  duties  of  the  land  steward,  or 
fattore,  as  he  is  there  called,  are  much  more 
onerous  than  in  Britain. 

&and  Tax.  In  Finance,  a  deduction,  for 
the  purposes  of  public  expenditure,  out  of  the 
profit  derivable  from  the  rent  of  land,  or  from 
its  produce.  Land  taxes  almost  invariably 
form  a  part  of  the  revenues  of  the  king  or  of  the 
administration  in  all  settled  countries.  In  the 
great  majority  of  cases,  they  are  of  the  nature 
of  a  tithe;  that  is,  the  government  takes  a 
variable  portion  of  the  produce  either  in  kind 
or  at  a  viduation  of  the  produce,  and  sometimes 
in  addition  to  this  form  of  the  tax  determines 
what  kind  of  crop  shall  be  grown  either  wholly 
or  partly  on  the  land  occupied  by  the  cultivator, 
as  in  India,  where  the  growth  of  opium  and 
indigo  is  enforced  by  such  regulations.  How- 
ever objectionable  may  be  th«  form  or  the 
effect  of  such  taxes,  they  are,  generally  speak- 
ing, a  necessity,  there  being  no  means  in  poor 
countries  by  which  a  revenue  can  be  obtained 
except  by  a  land  tax  in  the  case  of  the  wealthier 
part  of  the  community,  and  by  a  poll  tax,  and 
some  excise  or  customs  duty  on  an  absolute 
necessaiy  of  life,  as  salt,  which-  will  be  borne 
by  the  poorer  classes.  A  land  tax  will  be 
found  to  exist  in  every  European  state,  and  is 
a  fundamental  feature  in  the  Indian  revenue 
system,  where  it  is  enforced  by  a  legal  maxim, 
that  the  absolute  and  real  ownership  of  the  soil 
is  the  property  of  the  monarch  ana,  by  impli- 
cation, of  his  successors,  the  actual  owners  being 
considered  as  occupiers  paying,  as  the  case  may 
be,  a  fixed  or  a  variable  rent.  ^  So  ancient  is 
this  theory  of  a  land  tax,  that  it  is  found  in  the 
Vedas. 

For  the  effects  of  a  land  tax,  the  reader  is 
referred  to  the  article  Taxatioit;  at  present 
it  will  be  necessazy  only  to  trace  the  mstoxy 
of  the  English  land  tax.  In  feudal  times, 
the  fiscal  necessities  of  the  sovereign  were 
supplied  partly  from  the  profits  of  feudal  in< 
cioents,  as  fines,  reliefs,  and  the  hke;  partly 
from  grants  in  parliament,  consisting  of  contri- 
butions from  personal  property  under  the  name 
of  tenths^  fifteenths,  &c. ;  partly  from  escuages, 
originally  compositions  for  military  service  on 
the  part  of  tenants  of  the  crown,  and  arbitra- 
rily imposed ;  but  made  liable  to  the  discretion 
of  parliament  by  a  clause  in  the  great  charter, 
requiring  assent  to  their  imposition.  These 
escuages  were  virtually  a  very  heavy  land  tax, 
being  (if  we  can  trust  the  value  given  to  a 
knight*^ s  fee  in  the  time  of  Edward  I.,  and  its 
identity  with  the  same  quantity  in  the  reign 
of  Henry  II.,  rather  more  than  a  hundred  years  ' 
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before)  twenty-five  per  cent  on  the  gras 
rentsL 

In  the  reign  of  James  I.  an  attempt  was 
made  to  effect  a  composition  between  the 
crown  and  the  military  tenants,  on  the  basis 
of  commuting  the  variable  incidents  of  their 
tenure  into  a  fee  farm  rent  The  plan  failed, 
not,  it  appears,  because  the  terms  of  the  oom< 
position  were  unfair,  but  because  a  fundameD- 
tal  feature  in  the  scheme  was  the  extension  of 
the  same  composition  to  the  inferior  t^^nant^ 
whose  dues  were  payable  to  mesne  lords,  but 
whose  payments  on  behalf  of  tihe  lords  should 
be  made  through  the  crown.  With  some  rea- 
son, perhaps,  the  mesne  lords  felt  that  the 
security  offend  for  their  portion  of  the  feudal 
incidents  was  of  a  somewhat  problematicsl  cha- 
racter, and  the  capricious  imposts  of  militaiy 
tenure  were  suffered  to  continue. 

A  heavy,  but  on  the  whole  equitable,  land 
tax  took  the  place  of  the  ancient  system  daring 
the  Protectorate.  As  at  the  Bestoration  the 
acts  of  the  ^vemment  immediately  preceding 
the  re-establishment  of  the  monarchy  were  nul- 
lified, on  the  quibble  that  Oomwell  had  not 
been  a  de  facto  king,  and  therefore  not  within 
the  statute  of  Henry  VII.,  which  gives  legal 
authority  to  de  facto  governments,  the  feuaal 
incidents,  not  having  been  technically  abolished, 
were  necessarily  revived ;  but  being  felt  to  be 
intolerable,  their  abolition  was  determined  on 
in  the  parliament  of  Charles  II.  To  save  the 
rights  of  the  crown,  and  at  the  same  time  to 
give  an  equitable  means  of  relief  to  the  mili- 
tary tenants,  it  is  clear  that  a  tax  or  tithe 
should  have  been  imposed ;  but  the  parliament, 
by  a  n^jority  of  one,  and  in  defiance  of  the 
remonstrances  of  the  members  from  the  lead- 
ing towns,  abolished  the  feudal  incidents,  and 
compensated  the  crown  by  the  grant  of  the 
hereditary  excise.  In  other  words,  the  land- 
owners emancipated  their  estates  at  the  ex- 
pense of  the  general  community. 

At  the  time  of  the  Revolution,  it  became 
necessary  to  support  the  new  establishment  by 
some  general  sacrifice.  Hence,  while  additional 
customs  and  excises  were  levied,  it  was  no 
longer  possible  that  land  should  escape,  and 
in  1693  (4  Wm.  &  Mary  a  1)  a  tax  was  im- 
posed, for  the  first  time  since  the  Restoration, 
on  land.  It  must  be  remembered  that  it  iras 
preceded  by  the  hearth  and  the  poU  tax,  as  well 
as  by  a  variety  of  similar  imposts.  The  land 
tax  was  originally  annual,  ana  was  assessed  op 
a  voluntary  principle.  Hence  it  is  said  (and  it 
is  difficult  otherwise  to  account  for  the  singu- 
lar inequality  of  the  present  assessment),  that 
while  the  friends  of  the  new  establishment 
rated  themselves  at  the  full  amount  of  the  tax, 
the  Jacobites,  too  numerous  to  be  affront^  or 
even  compelled  to  contribute  to  the  real  exi- 
gencies of  the  state,  assessed  their  contribn- 
tions  at  low  and  even  nominal  amounta  Be 
this  as  it  may,  the  principle  on  which  the 
assessment  was  made  remained  unaltered;  and 
the  rate  at  which  a  land  tax  is  paid  on  tho 
income  of  real  estate,  and  the  net  proceeds  of 
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LAXD  transpout  corps 

fiU<>Qt  offices,  is  identical  with  that  created  at '. 
th^  first  imposition  of  the  charge. 

The  fall  Und  tax  was  fonr  shillings  in  the 
pooDd.    It  appears  that  the  arnoont  was  deter- 1 
tuned  hj  the  legal  rate  of  Interest  at  that 
tiffl«,  Tiz.  six  per  cent.    But  the  tax  during  the 
tKt  dgfaty  jears  of  its  annual  imposition  was 
leliiom  leTied  at  the  fnll  rate,  land  taxes  of' 
oc«,  tvo,  and  three  shillings  being  ordinarily  | 
impostd  in  time  of  peace.    At  the  outbreak,  | 
.'.ow^erer,  of  the  American  war,  the  tax  was 
fioallj  fixed  at  four  shillings  on  the  old  as- 
pf'samt,  and  made  perpetual ;  and  ultimately 
l«uig  re^oned  as  a   permanent  goremment 
liefl  opoD  land,  it  was  xnade  capable  of  rodemp- 
tioo,  OD  the  payment  of  its  capitalised  Talue,  \ 
the  proceeds  of  the  redemption  being  applied 
to  the  purchase  and  extinction  of  a  portion 
of  the  natiottal  debt.    The  sums  received  for 
rtiiemption  of  land  tax,  and  applied  to  these 
fcipoics,  vere  76,477/.,  65,467?.,  42,953/.  in 
•Je  jew  1861-2-3  respectiTely. 

.\9  the  rent  of  land  increases  largely  without 
ontioD  or  risk  on  the  part  of  its  owners,  it 
"^fma  Dstnnl  that  it  should  contribute  lu^ly 
i'j  the  pnbhcreTenae ;  the  more  so,  as  the  grrowth 
cf  population  is  the  true  cause  of  the  increase 
"f  not.  Hence  Mr.  Mill  has  urged,  that  there 
f^-uld  be  no  possible  i]\jnstice,  in  case  the  present 
nlse  of  the  land  were  permanently  secured  to 
ti.«  owner,  in  appropriating  for  the  public  ser- 
yice  iill  increase  in  its  value,  provided  such  an 
iarjase  were  derived  solely  from  the  demand 
a.'i»ingfrom  unimproved  sit«8,  or  for  soils  on 
vhieh  no  capital  is  being  fixed.  It  is  difficult, 
:-«TtirthelesB,  to  see  how,  if  such  a  theory  were 
liopted  in  practice,  the  stimulus  to  improve- 
n^tt  of  the  soil  would  be  operative  in  future. 

X*a4  Trvampowt  Corps.  Ji  corps  which 
it  the  time  of  the  Crimean  war  performed  the 
•'ities  Dov  carried  on  by  the  Military  Train. 

[MttlTABT  TftAIK.] 

lAnds.  In  a  rifled  gun,  the  portions  of 
tL-  bore  between  the  grooves. 

li*ad-loeked«  A  term  applied  to  a  har^ 
^wor  piece  of  water  which  is  so  environed 
U  land  on  all  sides  as  to  exclude  the  prospect 
fi  the  MS,  unless  over  some  intervening  land. 
L'  I  «hip  is  at  anchor  in  such  a  place,  she  is 
"ii^l  to  ride  land-locked,  and  is  therefore  con- 
fiierpd  to  be  safe  fifom  the  violence  of  wind 
(7  ■▼€]]  of  the  sea. 

^  l*n<l«min«w  (Ger.  landammann).  In 
'^J'UnUnd,  the  president  of  the  diet  of  the 
'^Iretie  npablic  The  highest  magistrate  in 
'a  of  die  cantons  slso  be^  the  title  of  Ian- 
'^Biaan;  in  the  others  he  is  designated  by 
TiroM  appellations. 

.^»^n*  The  name  given  to  a  carriage 
«yh  Buy  be  opened  and  dosed  at  the  top ;  so 
'^^itd  frwn  Landau  in  Germany,  where  they 
v^re  originalhr  made. 

*••<—  ("•)•  In  France,  sterile  plains 
'•"JTered  with  heath  or  broom  are  so  called 
jfXiUlJy  from  the  Teutonic  'land').  Thev 
•  *T^  given  their  name  to  a  department  abound- 
-g  m  them  (part  of  the  ancient  Guyenne). 
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lAndftOl.  The  first  land  seen  after  a  voyag4 
is  so  called.  A  (j^ood  landfall  is  when  the  land 
is  seen  as  expected. 

XAndgrawe  (Ger.  landgraf ).  A  title  taken 
by  some  German  counts  in  the  twelfth  century, 
who  wished  to  distinguish  themselves  from  the 
inferior  counts  under  their  jurisdiction;  and 
thus  assumed  the  designation  of  land-graf,  or 
count  of  the  whole  countnr.  This  was  the 
oriein  of  the  landgraves  of  Thnringia,  of  Lower 
and  Higher  Alsa^,  the  only  three  who  were 
princes  of  the  empire. 

~       ~        ~      A  term  denoting,  in  a  gen<»ral 


sense,  an^hing  by  which  the  boundary  of  a 
property  is  defined.  In  ancient  times  the  cor- 
rect division  of  lands  was  an  object  of  great 
importance ;  and  various  means  were  adopted 
to  give  distinctness  and  permanency  to  bounda-  - 
ries.  Stones  and  hillodoB  were  the  most  usual 
landmarks.  The  importance  of  this  subject, 
among  the  Israelites  particularly,  may  be  judged 
of  from  the  denunciation,  'Cursed  be  he  that 
rsmoveth  his  neighbour's  landmark.' 

In  Naval  language,  the  term  landmark  is 
applied  to  any  conspicuous  object  which  serves 
as  a  guide  in  entering  a  harbour,  or  avoiding  a 
danger. 

XAiidreewe.  A  subordinate  officer  on  an 
extensive  estate,  who  acts  as  an  assistant  to 
the  land  steward. 

&aiidsoape  (the  termination  ^cape  in  this 
word  answers  to  the  German  suffix  scha/t, 
whidi  is  really  a  participle  of  the  verb  schaffen, 
to  make).  The  sceneiy  presented  to  the  eye  in 
the  country ;  as  also,  in  its  more  common  ac- 
ceptation, a  picture  representing  such  scenery. 
A  landscape  in  the  latter  sense  may,  how- 
ever, become  allegorical  and  historical,  in  the 
meaning  applied  by  artists  to  those  terms. 
The  chief  studv  of  ttie  landscape  painter  is  the 
vegetable  worlo,  air,  water,  rocks,  and  buildings. 
To  these  he  may  impart  an  ideal  beauty,  and 
thus  elevate  his  art  above  mere  topographical 
painting ;  a  term  wbich  may  be  applied  to  his 
work,  if  he  merelv  copies  without  refinejnent 
what  is  presented  to  his  eye.  A  landscape 
may  be  equally  elaborated  in  aU  if  s  parts,  with 
a  due  observance  of  aerial  perspective,  because 
the  eye  is  not  necessarily  more  fixed  in  view- 
ing a  picture  than  it  is  in  looking  at  natural 
sceneiy.  The  parts  of  a  picture  are  viewed  in 
succession,  just  as  the  various  parts  of  a  land- 
scape present  themselves  in  nature. 

Xbandaoape  OarileiUiir-  The  art  of  lay- 
ing out  grounds  so  as  to  produce  the  efiTect  of 
natural  landscape.  Its  principles  are  the  same 
as  those  upon  which  the  landscape  painter 
proceeds  in  composing  a  picture ;  and  though  it 
is  an  art  of  which,  like  many  others,  everybody 
thinks  he  is  a  judge,  it  requires,  to  be  properly 
practised,  powers  of  a  much  higher  order  than 
fall  to  the  lot  of  most  men.  Brown,  commonly 
called  Capability  Brown,  was  the  first  who 
practised  the  art  in  this  country  so  as  to  render 
himself  worthy  of  the  name  of  an  artist  To 
lay  down  the  principles  of  the  art  would  be 
quite  impossible  in  this  article ;  but  this  gene- 
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ni  obseryation  contains  the  earn  of  them :  Let 
selected  and  beautifbl  nature  be  constantly 
taken  as  the  model,  and  success  must  follow. 

XAiidsllp.  In  Geology,  a  sliding  of  the  land 
which  occasionally  takes  place  near  a  cliff  or 
mountain  side,  owing  generally  to  the  removal 
of  some  supporting  stratum  by  the  action  of 
water  eating  away  and  undermining  the  bed, 
or  by  frost  expanding  and  contracting  some 
material  through  which  water  passes.  The 
immediate  causes  of  landslips  are  sometimes 
natural  springs;  but  more  frequently  natural 
cracks  formed  during  unusually  dry  summers 
in  day,  at  the  bottom  of  which  is  a  bed  of 
sand  dipping  towards  and  emerging  at  a  hill 
6ide.  The  feOl  of  the  Boss-berg  in  S?ritzerland, 
and  the  slip  that  took  place  some  years  ago  at 
Charmouth,  near  Lyme  Begis  in 
are  familiar  examples. 

XAndMnaik  On  board  Ship,  a  sailor  who 
has  not  previously  made  a  seagoing  voyage. 
The  expression  ordinary  seaman  of  the  second 
does  is  gradually  taking  the  place  of  landsman, 

XAiidwaiter.  An  officer  of  the  customs, 
whose  duty  it  is  upon  landing  any  merchandise 
to  taste,  weigh,  measure,  or  otherwise  examine 
the  various  articles,  &c.,  and  to  take  an  account 
of  the  same. 

XAndwebr  (Ger.  land-guar^.  The  militia 
of  Prussia  and  Austria  are  so  called.  [Militu.] 

lAiifflte.  A  sulphate  of  copper  forming  a 
crystalline  crust  on  Killas^  from  Cornwall,  and 
named  by  Professor  MaskelynCi  after  Br.  von 
Lang. 

&aiiKreL  A  particular  kind  of  shot  formed 
of  bolts,  nails,  and  other  pieces  of  iron,  tied 
together,  and  forming  a  sort  of  cylinder  which 
corresponds  with  the  bore  of  the  cannon  from 
which  it  is  dischaiged.  It  was  used  chiefly  to 
destroy  the  nuuits  and  riggine  of  the  enemy's 
ships.    The  term  is  now  obsolete. 

Xrfuii^affe  (Fr.  langage,  from  Lat  lingua, 
the  tongue).  Language  may  be  defined  as  '  the 
expression  of  ideas  and  their  various  relations 
by  certain  articulate  sounds,  which  are  used  as 
the  signs  of  those  ideas  and  relations.' 

The  only  speaking  animal  is  man:  and 
from  this  fact  it  would  seem  to  follow  that 
the  analysis  of  langua^  must  in  the  end 
determine  the  essential  distinction  between  the 
mental  constitution  of  man  and  that  of  brutes. 
The  progress  of  physical  science  is  constantly 
lessening  the  interval  which  was  supposed  to 
separate  the  bodily  structure  of  man  from  that 
of  brute  animals ;  and  a  fold  of  the  brain  seems 
to  be  almost  the  only  perceptible  distinction 
between  them.  If,  taking  all  his  powers  to- 
gether, we  may  speak  of  man  as  the  strongest 
or  most  enduring  of  all  animals,  yet  in  many 
individual  attributes  he  is  far  surpassed  by 
many ;  nor  do  we  gain  much  by  taking  our  stand 
on  his  higher  moral  or  spiritual  nature.  The 
arguments  which  are  urged  to  prove  an  inherent 
immortality  in  the  human  sou^  go  far,  as  Bishop 
Butler  has  shown  (Analogy  part  i.  ch.  i  p.  25), 
to  establish  the  same  immortality  for  brutes. 
It  is  also  dear  that  our  senses  differ  in  no 
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Tespect  from  those  of  lower  ammalsi  "With 
the  memory  of  brutes  is  combined  the  jwwer  of 
distinction  and  comparison ;  while  it  is  certain 
that  they  feel  pleasure  and  pain,  and  exhibit 
the  signs  of  love  and  hatred,  shame  and  pride. 
They  have  a  strength  of  will  which  may  be 
not  unfrequently  matched  with  that  of  the 
human  will ;  and  if  they  are  ^ided  in  part  by 
instinct,  the  same  must  be  said  of  man  during 
the  stage  of  infancy :  but  no  mere  instinct  wiU 
account  for  the  determination  with  which  the 
slider  proceeds  to  repair  its  ii\jured  web,  or 

?;ives  up  its  task  when  it  is  seen  to  be  hopelesa 
t  is  dear  also  that  brutes  can  communicate  to 
each  other  their  wants  and  their  designs ;  and 
the  mere  power  of  imitating  articulate  sounds 
is  possessed  in  a  high  d^^ree  by  the  parrot, 
mocking-bird,  and  other  anifnals.  But  whatever 
their  sensations  or  ideas  may  be,  it  is  certain 
that  they  are  not  such  as  to  oompd  the 
creature  to  give  utterance  to  them  in  articulate 
speech.  TMs  defect  or  limitation,  therefore, 
seems  to  mark  the  real  distinction  between  the 
very  highest  brute  creatures  and  man,  and  to 
result  from  the  incapability  of  forming  any 
general  ideas,  or  of  advancing  beyond  acts 
of  particular  perception.  In  wood,  stone^  and 
iron,  men  may  see  the  common  characteristic 
of  hardness,  or  that  of  malleabili^  in  gold  and 
iron,  or  of  whiteness  in  snow  and  milk.  This 
power  of  generalisation  seems  to  be  wholly 
wantinff  in  brutes.  '  I^'  says  Locke,  '  it  may  be 
doubted  whether  beasts  compound  and  enlaz^ge 
their  ideas  that  wajr  to  any  degree,  this,  I 
think,  I  may  be  positive  in,  that  the  power  of 
abstracting  is  not  at  all  in  them,  and  that  the 
having  of  general  ideas  is  that  which  puts  a 
perfect  distinction  betwixt  man  and  brutes,  and 
is  an  excellency  which  the  fiumlties  of  brutes 
do  by  no  means  attain  unto.* 

But  it  is  obvious  that  such  a  condusiou  re- 
mains a  mere  deductive  theory,  until  a  com- 
plete analysis  of  language  has  shown  that  the 
elementary  predicative  roots  of  human  speech 
are  such  expressions  of  general  ideas.  Hence 
the  desire  to  obtain  an  answer  to  some  of  the 
most  momentous  questions,  rdating  to  the  past 
history  and  the  future  condition  of  mankind, 
renders  a  classification  of  existing  languages  a 
matter  of  primary  necessity.  &fore  the  in- 
troduction  of  Chnstianity,  no  attempte  at  any 
such  dassification  were  ever  made.  The  Greek, 
regarding  all  races  except  the  Hellenic  as  mere 
barbarians,  cared  nothing  for  dialects  which  he 
despised  as  unintelligible  jargons ;  and  although 
he  subjected  his  own  language  to  a  minute  phi- 
losophical analysis,  there  was  nothing  in  the 
process  to  lead  him  to  examine  the  history  of  its 
growth.  The  work  of  grammatical  analysis  was 
first  rendered  practically  necessary  by  the  exten- 
sion of  Boman  dominion.  When  Latin  historians 
adopted  Greek  as  their  literary  language,  such 
grammarians  as  Dionysius  the  Thracian,  carry- 
ing out  the  work  already  hegan  by  the  Alexan- 
dnne  editors,  especially  in  Homeric  literature^ 
soon  elaborated  that  grammatical  nomencla- 
ture in  which  European  scholars  have  been 
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trained  tnm  their  days  to  the  present  But  this 
teehDical  Bjstem  had  been  already  carried  to  &t 
higher  perfection  at  a  much  earlier  time  in  a 
land  of  which  Qreeks  and  Komans  knew  nothing. 
The  Sanscrit  grammarians  had  examined  with 
extreme  minuteness  the  whole  field  of  their 
own  speech,  embracing  eTeiy  form  of  the  Ian- 
gnage^  regular  and  irregulari  and  supplying 
rules  for  the  employment  of  erery  word ;  and  the 
resemblance  of  their  terminology  to  that  of  the 
Oreeks  at  least  proTes  resemblance  if  not  identity 
of  itracture  between  the  two  languages.  But 
beyond  this  task  of  mere  analysis  it  was  impos- 
sible to  advance  except  by  a  comparison  of  other 
languages  with  that  which  was  under  examina- 
tion ;  uid  there  is  no  eridenee  to  showthat  the 
Oreek  discovered  any  marks  of  affinity  between 
the  inflexions  of  his  own  language  and  that  of 
the  Latin ;  while  it  is  certain  ^t  Cesar  did  not 
Ke  in  the  language  of  the  Gauls  whom  he  con- 
quered, a  spe^  which  was  radically  the  same 
as  that  of  ma  own  soldiers.  The  narrow  ex- 
duaiveness  of  national  feeling,  which  led  to  this 
eoQtemptnous  neg^Lectv  receired  its  first  blow  by 
the  introduction  of  Christianity^  and  those  who 
vere  imbued  with  its  spirit  were  not  long  in 
learning  that  all  dialects  except  one  or  two  were 
no  longer  to  be  regarded  as  barbarous.  But 
nnfortonately  certain  theological  prepossessions 
interposed  new  barriers  in  the  way  of  a  really 
sdentiflc  investigation  of  language.  It  was  as- 
snmed  that  because  all  human  speech  was  ori- 
ginaUy  one,  therefore  all  languages  were  sprung 
from  Hebrew,  and  might  all  be  traced  back  to 
that  aouree.  On  this  task  the  labour  of  ages 
was  expended,  yet  not  altogether  wasted.  If, 
by  dint  of  twisting  and  straining,  a  fsw  words 
might  be  said  to  resemble  words  of  something 
like  a  similar  meaning  in  Hebrew,  a  vastly 
larger  nnmber  obstinately  resisted  the  process ; 
while  the  observations  of  missionanes  and 
other  persons  gradually  discovered  nearer  re- 
semblances between  words  in  European  lan- 
I  and  words  belonging  to  dialects  far  more 
tgeographically  than  that  of  the  Hebrews. 
Thus  the  Spanish  Jesuit  Hervas  identified  the 
Greek  0c^  with  the  Sanscrit  deva,  and  ttfd  with 
the  Sanscrit  AsmL  But  further  thought  or  re- 
search showed  that  no  certain  bounds  oould  be 
placed  on  the  importation  of  words  £fom  one 
ungnage  to  another ;  and  that,  as  long  as  men 
were  busied  only  in  making  lists  of  words  sim- 
ply from  their  phonetic  resemblance,  they  were 
dnwing  up  mere  barren  catalogues  of  similar 
fiOTrnda.  This  conviction  led  Leibniz  to  main- 
tain that  if  anything  was  to  be  done  to  good 
pupose  in  the  classification  of  languages,  it 
must  be  by  a  diligent  accumulation  of  fiicts, 
aod  by  a  careful  arguing  from  the  known  to 
the  unknown;  and  as  soon  as  it  was  felt  that 
languages  must  be  classified  not  by  similarity 
of  words,  but  wholly  by  their  grammatical  con- 
Btraetion,  the  attainment  of  a  true  science  of 
Jingoage  was  insured.  The  attention  of  gram- 
mariuis  was  thus  turned  more  and  more  to  an 
examination  of  infiexional  forms,  and  it  was 
>^mitted  that  without  a  knowledge  of  their 
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origin  and  nature  we  oould  not  be  said  to  have  a 
real  knowledge  of  -the  languages  in  which  they 
occur.  Thus  if  the  addition  a(  d  to  lave  con- 
verts a  thine  of  the  present  into  a  thing  of  the 
past,  if  r  added  to  amo  changes  an  active  yerb  to 
a  passive  one,  we  must  know  what  these  letters 
d  and  r  really  are,  before  we  can  daim  really 
to  know  our  own  language  or  the  Latin.  Hence 
in  each  case  it  became  necessary  to  trace  back 
each  ^ven  word  with  its  inflexions  to  the  oldest 
form  in  which  they  appear  in  that  language. 
The  present  forms  of  English  words  vary  in- 
definitely from  those  of  the  same  language  in 
long  past  ages :  and  therefore  we  have  to  trace 
our  present  terminations  and  suffixes  through 
every  period  of  our  language  to  Anglo-Saxon ; 
but  tms  very  name  shows  that  we  cannot  stop 
here;  and  after  comparing  that  dialect  with 
the  Saxon  of  the  Continent,  we  must  compare 
it  with  every  other  Low  German  dialect^  and 
these  with  idl  other  Overman  dialects,  until  we 
reach  the  Gothic  of  Bishop  Ulfilas. 

But  if  by  80  doing  we  establish  the  fiu:t  of  a 
certain  group  of  languages  connected  with  each 
other,  we  have  not  determined  the  nature  of 
that  connection.  Is  the  Gbthie  the  parent  ot 
this  whole  group,  or  itself  the  outgrowth  of 
some  earlier  stock  ?  Are  there  other  languages 
besides  these  belonging  to  the  same  branch,  or 
others  which  with  them  make  up  a  larger  dass 
of  languages  ?  and  if  so,  what  place  does  this 
class  occupy  in  the  great  field  of  human  speech  ? 
The  same  questions  demanded  an  answer  fr^m 
those  who  examined  what  are  known  as  the 
Eomance  languages.  It  was  clear  that  French, 
Spanish,  and  Italian  were  related  to  each  other ; 
but  are  they  sprung  from  the  Latin  directly,  or 
through  the  intermediate  Proven9al?  and  again, 
is  Latin  really  the  one  source  of  all,  and  has 
the  group  to  which  these  dialects  belong  any- 
thing to  do  with  the  Hellenic  dialects  on  the 
one  side,  and  the  Teutonic,  with  the  German 
and  English,  on  the  other?  Such  a  classifica- 
tion, if  possible,  would  go  far  towards  solving 
the  most  important  problems  connected  with 
human  speedi;  and  such  a  classification  be- 
came possible  when  European  philologists  be- 
came acquainted  with  Sanscrit.  This  language, 
which  is  admitted  by  all  to  have  been  the  lan- 
guage of  the  Brahmans  in  the  time  of  Alexander 
the  Great,  carries  us  back  by  the  internal 
evidence  of  its  literature  to  at  least  the  second 
millennium  before  the  Christian  era.  But  the 
mere  question  of  its  age  is  of  secondary  in- 
terest: its  real  importance  lies  in  the  light 
which  it  throws  on  all  the  European  langrnages 
except  such  allophylian  languages  as  the 
Basque.  [TubaioawLanouagbs.]  The  system 
of  Sanscrit  grammar  was  seen  to  be  substan- 
tially identical  with  that  of  the  Greek:  the 
same  laws  were  discerned  as  regulating  the 
declensions  and  conjugations  of  both;  their 
numerals,  articles,  and  pronouns  were  the  same, 
while  many  words  which  were  used  as  prepo- 
sitions in  the  Greek  were  found  in  the  form 
and  with  the  force  of  nouns  in  the  Sanscrit. 
Hence  the  conclusion  was  finally  established 
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that  the  relation  uf  languages  was  to  be  mea- 
sured by  the  similarity  of  grammatical  forms, 
and  that  this  resemblance  must  in  its  turn  be 
tested  by  the  laws  of  phonetic  change.  The 
relative  age  of  each  remained  a  question  wholly 
of  internal  evidence,  but  it  was  clear  that  the 
presence  of  a  single  more  perfect  grammatical 
form  was  proof  that  the  language  in  which  it 
was  found  could  not  be  the  offspring  of  any 
other  in  which  the  same  form  existed  in  a  less 
perfect  state.  We  may  take  the  following 
paradigm  of  the  auxiliary  verb : 


lam  soQO  Bniix  807  mia 

Thou  art  lel  ea  eres  ea 

HeU  e  6  es  eat 

W€ar%  alamo  auntemu  somoa  aommea 

Ttart  Biota  au'ntetl  aoia  6to8 

Tluyar4  aono  aa'nt  son  aont 

These,  it  is  dear,  are  mere  variations  of  one 
common  type ;  but  none  of  them  explain  them- 
selves. We  cannot  understand  why  sum  in 
Wallachian  should  be  soy  in  Spanish,  or  why 
9u%»  in  French  should  in  the  second  person 
change  into  es.  These  forms,  then,  ooiud  not 
have  originated  on  French,  or  Italian,  or  Wal- 
lachian soil  But  by  the  aid  of  Sanscrit  we 
obtain  another  set  of  paradigms. 

SsBMilt  Lithauilui  Dorlo  lAtln       a««Ue 

Jam  tsad  eemi  c^^i  aom       ixn 

Thou  art  6id  essi  ivvX  ea           la 

B*i9  iati  aati  cirri  eat         lat 

W€  (Am)  am  'avaa  eava  ......    alju 

Tou  {two)  art  'athfia  eeta  iaT6¥  .    .    .    aijata 

They  {two)  are  'staa  (cstl)  i<rr6¥ 

We  art  'amfia  eami  ivfiit  anmua    aijun 

You  are  'athA  eete  iori  eatla       aija 

They  are  a&nti  (eati)  ivri  want       Bind 

This  table,  it  is  true,  exhibits  some  older 
forms,  and  carries  us  a  stage  or  two  farther 
back  in  the  histoiy  of  their  developement ;  but 
we  cannot  say  that  we  find  in  any  of  them  the 
common  and  earliest  type  of  them  alL  That 
the  Sanscrit  is  not  the  original,  is  clear  from 
the  £&ct  that  the  Greek  form  is  in  many  in- 
stances more  primitive.  The  Sanscrit  *Bm&8 
has  lost  the  radical  vowel  which  is  retained  in 
the  Greek  iatUs ;  and  the  same  remark  applies 
to  the  Sanscrit  ^athiL  as  compared  with  the 
lithnanian  este  and  the  Latin  tstia.  So  again 
the  Ghreek  imi^  for  4<rtKrl,  has  lost  the  radical 
aa  altogether,  while  the  Latin  has  at  least  pre- 
served the  s  in  sunt^sdnti.  A  comparison  of 
the  two  tables  still  farther  refutes  the  theory 
of  Raynouard,  that  Proven9al  alone  was  the 
daughter  of  the  ancient  Latin,  and  in  its  turn 
the  only  source  of  French  and  Italian,  Spanish, 
and  Portuguese.  The  crippled  Provencal  forms, 
sem,  etz,  son,  could  not  possibly  have  been 
changed  back  into  the  more  primitive  French 
forms  aommes,  ^tes,  sont.  But  it  remains  never- 
theless a  fact,  that  the  English  am,  the  Latin 
sum,  the  Gb>eek  ei/xi,  the  Lithuanian  eamt,  and 
the  Sanscrit  Aami^  are  all  variations  of  one 
common  type,  and  that  this  type  was  furnished 
by  the  language  spoken  before  the  separation 
of  the  progenitors  of  the  several  tribes  or  races 
which  have  spoken  these  or  other  connate  dia- 
lects down  to  the  present  time.  And  this  fact 
of  an  affinity  which  has  nothing  to  do  with 
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subsequent  intercourse  (for  the  mi^drity  of 
these  races  have,  since  they  left  their  common 
home,  been  as  much  separated  as  if  they  had 
been  inhabitants  of  different  planets)  furnishes 
also  the  measure  for  determining  to  which  lan- 
guage any  given  word  belongs.  No  facts  in 
philology  are  better  ascertained  than  these,  that 
the  grammatical  systems  of  languages  are  never 
exchanged,  and  that  there  cannot,  therefore,  be 
such  a  thing  as  a  mix^  language.  But  woidi 
may  be  imported  to  any  extent.  The  Penian 
vocabulary  is  full  of  Arabic  words ;  the  AraQcan 
dictionarv  has  even  a  larger  number  of  Spanish 
than  of  Indian  words ;  yet  the  inflexional  sys- 
tem of  these  languages  is  in  no  way  affected 
by  the  circumstance.  If,  then,  we  find  that 
the  Latin  vinum  represents  the  Greek  oW, 
wine^  and  the  Latin  ovis  the  Greek  A^f,  a  shftp, 
it  may  be  possible,  probable,  or  certain,  that 
the  Latin  may  have  imported  the  word  from 
the  Greek ;  but  a  notion  of  conscious  borrowing 
cannot  possibly  be  applied  to  the  jrords  in  the 
following  table  :— 

SMiMrit        Ofwk  Latfa    llsvwfa    IiU 

Father    .  pit6r  vanjp  pater    .    .    .  athair 

Mother    .  mktkt  fiiinifi  macer  mat!     mathttlr 

Brother  .  bhxfttar  (^^nrp)  finater  bnt     faratfaair 

Sitter .    .  avftaar  ....  aoror    aestra  ainr 

DauffJUer  duhitar  tfvyanip  .    .    .  dakta  dear 

Such  comparisons,  while  they  prove  the  ab- 
solute impossibility  of  borrowing  or  importa- 
tion from  one  dialect  into  another,  throw  ako 
a  flood  of  light  on  the  social  and  moral  condi- 
tion of  the  several  races,  and  of  the  common 
parents  from  which  they  sprang.  The  names 
for  numerals,  for  domestic  and  other  animals, 
for  articles  of  clothing,  for  agricultural  and 
other  implements,  for  houses  and  other  build- 
ings, and  for  natural  phenomena^  furnish  in- 
disputable evidence  of  their  social  condition, 
both  intellectually  and  morally.  But  this  sub- 
ject, momentous  and  interesting  as  it  ia,  belongs 
properly  to  the  history  of  Aryan  civilisation, 
and  cannot  be  further  treated  here.  It  is  more 
necessary  for  our  present  purpose  to  remark 
that  a  comparison  of  these  inflexional  systems 
shows  that  the  Latin  nerer  passed  through  the 
Greek ;  while  it  becomes,  ror  similar  reasons, 
equally  certain  that  the  Bomance  languages 
have  not  sprung  from  the  Latin,  but  owe  their 
origin  to  unwritten  Italian  dialects,  sprung 
from  the  same  stock  to  which  the  Latin  itself 
belongs.  This  conclusion  is  of  the  highest 
importance,  as  it  enables  us  to  rate  at  their 
true  value  the  literary  dialects  of  Greece, 
Home,  and  England.  Such  languages,  however 
graceful  or  ^werful,  have  pas^  into  an  arti- 
ficial condition  of  arrested  growth,  and  are 
really  in  a  state  of  decay.  They  have  lost  the 
power  of  regeneration  which  the  vulgar  dia- 
lects retain ;  they  are  exposed  not  less  than 
the  dialects  to  phonetic  corruption,  and  cannot 
issue  out  into  new  forms  by  any  powers  of  their 
own.  Into  this  stato  of  stagnation  the  Latin 
dialect  was  brought  when  it  became  a  literaiy 
language.  *  It  could  not  grow,'  says  Professor 
Max  Miiller  {Lectures  onLanguage^  first  series, 
p.  68),  '  because  it  was  not  allowed  to  changa 
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or  to  deriate  from  its  classical  correctness.  It 
vas  haunted  hj  its  own  ghost.  Literary  dia- 
lects, or  what  are  commonly  called  classical 
lao^ges,  pay  for  their  temporary  greatness 
hj  mevitable  decay.  They  are  like  stagnant 
lakes  by  the  side  of  great  riTers.  They 'form 
resenroirs  of  what  was  once  living  and  moving 
speech,  bnt  they  are  no  longer  carried  on  by 
the  main  current  At  times  it  may  seem  as  if 
the  whole  stream  of  langnace  was  absorbing 
these  lakes,  and  we  can  har<Oy  trace  the  smaU 
riyulets  which  ran  on  in  the  same  bed.  But 
if  lower  down,  that  is  to  say  later  in  history, 
ve  meet  again  with  a  new  body  of  stationary 
laogaage,  forming  or  formed,  we  may  be  sure 
that  its  tribntaries  were  those  very  rivulets 
which  for  a  time  were  almost  lost  out  of  our 
sight  .  .  .  Ab  soon  as  a  language  loses  its  un- 
h^imded  capability  of  change,  its  carelessness 
about  what  it  throws  away,  and  its  readiness  in 
alwajB  supplying  instantaneously  the  wants  of 
ZDind  and  heart,  its  natural  life  is  changed  into 
a  merely  artificial  existence.  It  may  still  live 
on  for  a  long  time,  but  while  it  seems  to  be  the 
leading  shoot,  it  is  in  reality  but  a  broken  and 
trithering  branch,  slowly  falling  from  the  stock 
£»in  which  it  sprang.  The  sources  of  Italian 
are  not  to  be  found  in  the  classical  literature 
of  Rome,  but  in  the  popular  dialects  of  Italy. 
En^h  did  not  spring  from  the  Anglo-Saxon 
of  Wessex  only,  but  from  the  dialects  spoken 
in  every  part  of  Great  Britain,  distinguished 
bj  local  peculiarities,  and  modified  at  different 
times  by  the  influence  of  Latin,  Danish,  Nor- 
man, French,  and  other  foreign  elements.'  In 
the  same  way,  ea  comparison  of  the  several  high 
and  low  Germaxi  dialects  shows  that  there  never 
vas  one  common  Teutonic  language.  The 
Gothic  of  Ulfilas  has  no  more  claim  to  the 
parentage  of  tlie  other  forms,  than  Sanscrit  to 
that  of  Greek,  or  Greek  to  that  of  Latin.  But 
all  these,  together  with  the  Celtic,  Scandinavian, 
Lithuanian,  and  other  dialects,  point  to  the 
common  language  of  an  earher  time^  when  the 
ancestors  of  all  these  branches  of  Uie  human 
famOy  still  dwelt  in  the  same  home. 

To  this  great  tribe  of  languages,  Frederic 
Schlegel  gave  the  name  Indo-European;  but 
this  title,  as  upholding  too  much  that  geographi- 
cal system  of  classification  which  had  been  the 
fruitful  source  of  so  many  errors,  has  been  dis- 
placed by  that  of  Aryan — a  designation  adopted 
by  huge  portions  of  this  family  of  nations,  if  not 
cUuned  originally  by  the  parent  stock  itself, 
The  root  of  this  name  is  found  in  Gr.  (pa  and 
^i^,  Lat  arare^  in  the  participial  forms  erde 
and  earth,  and  in  earin^y  an  old  English  word 
for  harvest;  but  the  distinctive  force  of  the 
root  was  lost  when,  from  the  sense  of  plough- 
ing and  tilling,  it  passed  into  a  mere  title  of 
honour.  Thus  in  the  Yedic  literature  Arya 
and  Sudra  give  an  exhaustive  division  of  man- 
kind, and  the  Persian  distinction  of  Iran  and 
An-iran  is  familiar  to  alL  But  the  evidence 
famished  by  the  language,  the  discovery  of 
which  rendered  this  classification  possible,  has 
podnced  consequences  still  more  important. 
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It  has  swept  away  all  those  theories  which 
created  language  as  the  result  of  conscious 
agreement^  and  which  discerned  that  agree- 
ment in  the  formal,  as  distinguished  from  the 
radical  elements  of  speech,  or,  in  other  words, 
r^arded  the  inflexional  terminations  of  nouns 
and  verbs  as  arbitrary  additions  which  origi- 
nally had  no  meaning.  It  has  shown  that  all 
such  terminations  existed  in  earlier  forms  of 
language  as  separate  words,  while  it  exhibits 
the  workings  of  similar  combinations  in  more 
recent  dialects.  Thus  the  paradigm  of  the 
substantive  verb  already  given,  shows  that  the 
word  for  the  first  person  consists  of  the  radical 
08,  denoting  breath  or  life,  and  the  personal 
pronoun  mi;  and  the  English  am  is  as  much 
made  up  of  these  two  elements  as  is  the 
Sanscrit  dnni  or  the  Lithuanian  eBnU.  The 
other  persons  of  the  several  numbers  are 
formed  by  adding  to  the  root  the  pronouns 
expressive  of  those  persons ;  and  this  process 
is  seen  in  all  varieties  of  Aryan  dialect, 
although  the  substitution  of  a  synthetical  for 
an  infiexional  structure  has  to  some  extent 
obliterated  the  earlier  forms  in  many  modem 
languages.  This  result  must,  doubtless,  be  in 
part  attributed  to  the  expression  of  personal 
pronouns  in  such  languages;  the  phnise  iyA 
ctfti,  or  /  am,  is  strictly  speaking  tautological ; 
but  the  practice  is  sure  in  the  end  to  weaken 
the  inflexional  structure  of  a  dialect  to  which  it 
is  applied.  The  closeness  of  the  parallelism 
in  earlier  stages  of  speech  is  exhibited  in  the 
following  paradigm : — 


/give  .    .  d^dA-mi  aia«»-|ift  do 

Thouffivest  d6d&-8i  ^iSwf  d»-B 

ffe  gives    .  dftdA-ti  di^»-<ri  da-t 

Weffioe    •  dad-mas  iiSo-fitv  da-rnua 

Tegive.    •  dat-tba  Aido-rc  da-tia 

Thgy  give  .  d&d-a-ti  tJ^avi  da-nt 

But  although  in  the  Latin  do  the  reduplica- 
tion of  the  root  and  the  pronominal  su£BbL  has 
been  as  much  lost  as  in  the  French  airMf  yet 
when  needed  phonetically,  the  suppressed  suf- 
fixes are  always  at  hand.  Thus  we  have  in 
French  il  aime,  Lat.  amat,  he  lovea ;  but  if  the 
expression  is  to  be  inverted,  we  have  imme- 
diately aime-i-il?  The  method  of  forming  the 
tenses  has  been  illustrated  in  the  articles 
Ihfbbfbct  Tbnsb,  Futuu  Tsnsb,  &c;  and 
we  need  only  remark  that  what  holds  good 
of  Greek  and  Latin,  holds  good  also  of 
French  and  Italian.  The  French  future  is 
formed  by  adding  to  the  root  of  the  verb 
the  inflexions  of  the  present  tense  of  avoir, 
to  have;  and  if  after  examining  the  termi- 
nations any  doubt  remained,  it  would  be 
removed  by  a  reference  to  the  uncompounded 
Proven9al  future,  dir  voa  at,  dir  vos  em.  The 
choice  of  this  verb  to  express  future  time  was 
arbitrary ;  but  the  choice  once  made,  the  old 
grammatical  law  at  once  took  effect  This 
instance,  however,  may  serve  to  show  the 
infinite  variety  of  forms  which  the  same  lan- 
guage may  assume.  It  is  obvious  that  instead 
of  taking  the  Latin  habeo,  I  have,  as  the  base 
of  the  tense,  dirai^habeo  dicere,  the  present 
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tense  of  vado,  I  go,  might  haye  been  adopted, 
and  with  dirvaia  a  Teiy  different  form  of 
inflexion  would  at  once  have  been  the  resnlt 

The  words  already  examined  show  further 
that  our  nouns  and  yerbs  are  made  up  of  two 
radical  components,  which  cannot  be  further  i 
decomposed,  and  these  are  the  roots  predica- 
tive and  the  roots  demonstrative,  the  latter 
being  sometimes  called  pronominal  or  local,  \ 
The  method  (and  there  can  only  be  three ' 
modes)  in  which  the  former  are  combined' 
with  the  latter  determines  the  class  to  which  | 
any  particular  language  is  to  be  assigned.  In 
many  compound  words  we  haye,  of  course,  two, 
or  possibly  nu>re  predicatiye  roots,  but  in  no 
case  have  we  any  mere  arbitranr  and  unmean- 
ing suffix.  Thus  the  English  landscape^  com- 
pilled  with  the  German  aesHlschqft,  exhibits 
a  sufSx  which  is  itself  the  past  paurticiple  of 
a  yerb,  and  the  termination  -rcpoi  in  the 
Greek  comparison  of  a^ectiyes  (e.ff.  iro^ 
rcpos)  is  no  pronominal  ending,  but  £ae  predi- 
catiye root  tor,  to  go  b^nd,  which  reappears 
in  the  Latin  tratu  and  the  French  tris  used  as 
a  prefix  to  mark  the  superlatiye  degree.  The 
aoaptability  of  these  roots  to  express  shades  of 
meaning  indefinitely  removed  from  the  original 
idea  is  indeed  wonderfoL  Thus  the  root  ar, 
to  plough,  was  transferred,  as  in  tiie  Sanscrit 
-  aritranif  an  oar,  from  the  ground  to  the  sea, 
which,  in  Shakspeare's  phrase,  'men  ear  and 
wound  with  keels.'  It  thenoe  passed  to  the 
idea  of  labour  in  general,  as  in  the  Old 
Norse  erfidi,  the  German  arbeit,  the  English 
errandf  and  finally  through  the  Ghreek  Vx^^i 
iipyn<rrfis,  AypioSf  Latin  agrestis^  expressing 
ideas  of  swiftness,  slowness,  brilliancy,  rude- 
ness, it  came  to  denote  in  ara,  art^  the  highest 
conceptions  of  the  painter  and  the  poet. 

These  roots  Bopp  divided  into  two  dasses, 
roots  ending  with  a  vowel  and  roots  ending 
with  a  consonant:  by  Professor  Max  Mliller 
they  are  classified  as  primitive,  secondaiy,  and 
tertiary,  the  first  being  simply  a  vowel,  as  «,  to 
go,  or  a  vowel  and  consonant,  as  a<2  to  eat,  da  to 
give ;  the  secondary  comprising  those  which  have 
a  vowel  between  two  consonants ;  while  those 
which  have  two  or  more  consonants  coming  to- 
gether fall  under  the  third  class.  The  possible 
combinations  of  these  letters  would  give  many 
thousands  of  such  roots ;  but  in  fact  the  num- 
ber used  is  very  smaU.  Sanscrit  grammarians 
red^oned  them  at  1,700,  and  probably  not 
more  than  one-third  of  that  number  are  ac- 
tually needed.  The  language  of  the  English 
peasant  is  said  to  be  carried  on  with  300 
words,  and  Shakspeare  was  contented  with 
15,000;  but  60  derivatives  out  of  only  600 
predicative  roots  would  give  a  list  of  26,000 
words.  The  mode  in  which  these  roots  are 
used  enables  us  to  frame  a  genealogical  classi- 
fication of  languages,  as  it  furnishes  evidence 
that  the  separation  of  each  from  the  parent 
stock  did  not  take  place  until  its  grammatical 
system  had  been  completed.  But  as  such  for- 
mations as  the  French  future,  and  the  Latin 
and  Greek  imperfect,  already  noticed,  show 
314 


the  wide  choice  of  means  available  for  the  eon- 
stmction  of  new  forms,  it  is  perhaps  a  matter 
of  wonder  that  we  are  able  to  trace  the  genea- 
logical connection  as  minutely  as  we  can.  In 
the  AooLUTiNATB  Lanouaobs  [which  see]  this 
classification  fails  us;  but  the  distinction  of 
pronominal  and  predicative  roots  supplies  an- 
other which  is  abeolutfily  exhaustive.  They 
may  be  so  combined  (1)  as  to  preserve  the  dis- 
tinct existence  of  both,  and  so  to  exclude  all 
phonetic  corruption,  or  (2)  so  that  the  predica- 
tive root  may  remain  intact,  or  (3)  so  that 
both  the  roots  may  be  modified  by  phonetic 


The  first  mode  marks  the  Kadical  stage  of 
language,  and  is  seen  only  in  the  Chinese,  which 
is  therefore  a  monosyllabic  language,  in  which 
every  root  is  a  word  and  has  its  own  proper  force: 

The  second,  or  Tbbkinatioitai.  Stage,  com- 
prises the  agglutinative  or  Turanian  dialects. 

The  third,  or  the  Inflbxionai.  stage,  indades 
the  written  and  literary  languages  of  the  Ai^an 
and  Semitic  families,  which  are,  strictly  speak- 
ing, the  orAj  families  of  speech  fhlly  deserving 
that  title,  the  characteristics  of  the  Semitie 
dialects  being  that  the  component  pronominal 
and  predicatiye  elements  are  more  palpable 
than  in  the  Aryan  languages;  and  also  that 
every  root  in  the  former  consists  of  three  con- 
sonants, whence  they  have  sometimes  received 
the  name  of  tri-liteniL 

The  laws  of  phonetic  diange  are  of  primarj 
importance  in  the  science  of  language.  Tlie 
analysis  of  language  has  led  to  the  condtision 
that  '  sound  etymology  has  nothing  to  do  with 
sound.*  The  true  conditions  which  regulate 
phonetic  changes  in  Aryan  languages  are  in 
great  measure  comprised  in  Grimm's  law,  which 
may  be  stated  as  follows : — 

*  Wherever  the  Hindus  and  the  Greeks  pro- 
nounce an  aspirate,  the  GK}ths  and  Low  Gtf- 
mans  generally  pronounce  the  corresponding 
soft  check  (^,  d,  b\  the  Old  High  Germans  the 
corresponding  hard  check  (^,  tj  p)* 

Thus  (1)  if  for  the  English  yesterday  we 
desire  the  German  and  Greek  equivalent-s,  we 
must  expect  words  beginning  with  g  and  c^ 
and  acoordin^y  we  find  x*^f  in  the  latter,  and 
gestem  in  the  former.  (2)  The  Greek  %, « 
oeast,  is  represented  by  the  Latin  /wo,  the 
German  thiery  English  deer ;  and  if  for  the  Eng- 
lish dare^  we  look  for  a  Greek  word  beginning 
with  0,  we  find  Bof^tiv,  {Z)  The  Greek  ^} 
is  represented  by  the  Latm  fagtUf  the  Gothic 
hdka,  the  English  beech,  (4)  The  English 
queen  or  quean  is  the  Gothic  qinB^  the  Greek 
ywii,  Sanscrit  jant,  (6)  The  English  rt», 
German  ztoeit  Old  High  German  ru«s,  answers 
to  the  Latin  and  Greek  «rfp.  (6)  Few  really 
Saxon  words  begin  with  jp,  and  none  in  Gothic 
except  foreign  words,  while  in  Sanscrit  the 
corresponding  b  is  very  seldom  an^  initial 
sound,  its  place  being  occupied  with  the 
labial  spiritus  v.  (7)  The  Greek  k^os  is  re- 
presentee! in  the  Latin  comu,  cermtSf  English 
horn  and  hart,  (8)  The  English  three  an- 
swers to  the  German  drei,  Latin  tres,  Greek 
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Tp«Tf .  (9)  The  Englifih  fdre^  f«fyy%  answere  to 
tiie  Greek  le^t,  and  the  Sanscrit  char.  For  a 
faller  illustration  of  these  fonnnl»,  the  reader 
is  referred  to  Professor  Max  Miillei^B  Lectures 
on  Lanffuage,  second  series,  y. 

'^th  Gbimm's  law  must  be  combined  four 
propositions,  which  may  be  resarded  as  consti- 
toUng  '  the  Magna  Charta  of  t£e  science.' 

(1)  The  same  word  takes  different  forms  in 
difierent  langnages,  as  the  Latin  jpM  reappears 
in  the  Italian  medeiimo,  and  the  lArench  mSme ; 
bnt  ^2)  eren  in  the  same  langoase.    Thns  the 
Engluh  has  received  from  the  B^nch  some 
wo^  which  it  abready  possessed  in  a  Teutonic 
&rm,  the  French  gttUe  being  thns  set  by  the  side 
of  the  Anglo-Saxon  wiU,  and  ffjtise  and  toise, 
engage  and  Ufed,  alike  became  English  words. 
(3)  Different  words  take  the  same  form  in 
diffiiTent  langaaees.    Thns  in  Danish  good  is 
God ;  bnt  the  identity  of  sonnd  between  the 
two   words  is  merely  acddentaL     *The  two 
words  are  distinct,  and  are  kept  distinct  in 
ereiT  dialect  of  the  Tentonic  feimily.    As  in 
En^ish  we  hare  God  and  good^  we  have  in 
Anglo-Saxon    God  and  god;  in  Gothic  guth 
and  God ;  in  Old  High  German  cot  and  cuot ; 
in  Dutch  God  and  g^d,    Thongh  it  is  impos- 
sible to  give  a  satis&ctory  etymology  of  either 
God  or  good,  it  is  dear  that  two  words,  which 
thns  ran  j^orallel  in  all  these  dialects  without 
ever  meeting,  cannot  be  traced  back  to  one 
central  point.'    Bat  (4)  difference  of  meaning 
▼fll  show  that  words  of  the  same  fonn  in  the 
same  langnage  belong  really  to  different  roots. 
The  French  pronoun  son  represents  the  Latin 
tttufn  ;   the  noun  so  spelt  is  the  Latin  sonttm, 
sound:  lover,  to  praise,  is  the  Latin /au<2ar0; 
huer,  to  let,  the  Latin  locare.    The  English 
cUave  in  the  sense  of  striking  is  the  Anglo- 
Saxon  ciiJUtn ;  in  the  sense  of  serenug,  it  repre- 
sents the  Anglo-Saxon  dufan.    But  it  follows, 
of  oonrse,  that  words  which  retain  no  resem- 
bliuioe  to  each  other  may  be  most  closely  related. 
Thus  the  Sanscrit  for  tear  is  {d)asru,  which 
appears  in  Crreek  as  5^f>v,  dcUpu^to,  in  Latin 
ss  laeryma,  French  larme ;  in  Gk>thic  as  tagr, 
Engli^  teixr :  and  thus  is  established  the  iden- 
tity of  the  English  tear  and  the  French  larme. 
Finally,  it  must  be  remembered  that,  although 
man  is  distinguished  from  the  lower  animals 
by  the  power  of  filming  and  giving  expression 
to  general  ideas,  yet  his  speech  could  never 
have  become  the  vehicle  for  any  but  the  merest 
sensuous  thought,  if  it  had  not  passed  through 
the  crucible  of  metaphor.    Speaking  from  com- 
paratively scanty  evidence,  Locke  with  marvel- 
lous sagacity  concluded  that  if  we  could  trace 
to  their  sources  all  words  which  now  bear  an 
abetruse  signification,  'we  should  find  in  all 
languages  Uie  names  which  stand  for  things 
that  faB  not  under  our  senses,  to  have  had  their 
first  rise  from  sensible  ideas.'    This  conclusion 
is  now  friUy  established  by  the   evidence  of 
comparative  philology.    Words  which  denote 
die  S^nrit  ot  God  meant  originally  nothing 
more  than  the  breath  of  the  sky:  words  ex- 
ptemog  the  soul  or  life  of  man,  once  meant 
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only  air  or  wind.  The  wonderfrd  flexibility  of 
these  predicative  roots  may  be  seen  by  examin- 
ing the  changes  of  meaning  undergone,  for  ex- 
ample, by  the  root  mar  or  mal,  which  originally 
expressed  simply  the  idea  of  crushing  or  grind- 
ing. With  this  meaniuff  it  appears  in  the  Greek 
M&Y},  the  Latin  mola,  the  Irish  meile,  and  the 
English  mill  and  meal.  The  transition  frx>m 
pounding  to  fighting  is  seen  in  the  Greek  /i&p- 
MVuu.-.while  as  expressing  the  ideas  of  soften- 
ing or  destruction,  the  root  frimished  a  name 
for  man  as  subject  to  disease  and  death,  the 
morbus  and  mors  of  the  Latins,  while  the  gods 
were  itrpifipo-roi,  or  imr^mor'tales.  Again,  under 
the  form  marj,  or  mraj,  the  root  gave  birth  to 
the  Crreek  fidKyvy  and  the  Latin  mulgeo,  mulceo, 
all  meaning  originally  to  stroke ;  and  the  corre- 
sponding ideas  of  softness,  sweetness,  and  de- 
cay were  expressed  in  the  Greek  fiKd^,  ftaXoKSt, 
fiaXedffffti,  and  the  Latin  marcidus  and  mollis. 
Li  the  same  way  the  root  jan  passed  fr^>m  its 
original  force  of  making  and  producing  (as  in 
the  Sanscrit  jaanOs^  Gr.  T^r,  Torcfo,  7u^, 
English,  Hn,  king^  quern,  miean)  to  the  abstliict 
idea  of  knowing,  as  in  the  Sanscrit  ^ni,  the 
Greek  tvwmu,  Latin  gnosoo,  English  know ;  the 
elose  relation  of  these  two  ideas  being  best  seen 
in  the  Teutonic  kann  (can)  and  kenne  (ken). 
Other  and  more  complete  illustrations  of  the 
metaphorical  processes  which,  from  means  so 
poor  and  weak,  produced  the  wonderful  fabric 
of  philosophic  language,  wiU  be  found  in  Pro- 
fessor Max  MiUler's  Lectures  on  Language, 

The  ultimsite  conclusions  to  which  the  science 
of  language  may  cany  us  are  not  on  all  points 
definitely  ascertained.  The  original  form  of 
those  primary  roots  which  wo  ealTpredicative  is 
yet  to  be  ascertained;  and  the  philologists  who 
advocate  the  onomat(n)oetic  theory,  which  traces 
them  to  imitations  of  natural  sounds,  maintain 
on  this  point  a  sharp  controversy  with  their 
opponents.  (F.  W.  Faiiar,  Chapters  on  Lan^ 
guage.)  If  their  oondnsions  (which  would  not 
at  all  weaken  the  argument  from  the  general 
ideas  expressed  in  predicative  roots)  can  be  es- 
tablisheo,  they  would  further  prove  that  man 
was  originally  mute,  while  the  evidence  already 
at  our  command  shows  that  he  was  unable  during 
a  long  period  to  express  more  than  the  merest 
bodily  sensations.  Each  stage  in  the  growth 
of  language  marks  the  formation  of  new  wantsg 
new  ideas,  and  new  relations.  *  It  was  an  event 
in  the  history  of  man,'  says  Professor  Max 
MiJller,  'when  the  ideas  of  father,  mother, 
brother,  sister,  husband,  wife,  were  first  con- 
ceived and  first  uttered.  It  was  a  new  era 
when  the  numerals  from  one  to  ten  had 
been  firamed,  and  when  words  like  law,  rights 
duty,  generosity,  love,  had  been  added  to  the 
dictionaiy  of  man.  It  was  a  revelation— the 
greatest  of  all  revelations — when  the  conception 
of  a  Creator,  a  Ruler,  a  Father  of  man,  when 
the  name  of  God  was  for  the  first  time  uttered 
in  this  world.*    [Boors.] 

The  following  genealogical  table  of  the  Aryan 
frimily  of  languages  may  serve  to  illustrate  the 
remarks  made  in  this  article  :— 
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LnrxRo  uurouAO V 

r«alecta  of  IndU . 

the  Oipdes 
PenLa 
Walea 
Brittanj 


LANGUAGE 

OKAO  LARGUAOn 

Prdcrit  tad  Pali ;  Sanaocit,  Modem  and  Yedlo. 
Pud,  PeUeiri,  Zend 


Greece 

T.if.hinMil». 

Bnssia 
Poland 
Ckrmany 

Sngland 

Holland 

Denmark 

Sweden 

Norway 

Iceland 


Middle  High  Gennan— Old  High  Gennan 

Gothic 

Anglo-Saxon 

OldDntch 


yoidNoxM 


Lettio 

Booth- East  Slaronlc 

West  Slaronio 

HighGermaa 

Low  Gennan 


Scandlnarian 


'Teutonic 


A  more  complete  table  of  the  Aryan  Ian-  | 
gnages,  together   with  genealogical  tables  of 
the  Turanian  and  Semitic  funilies  of  languages, 
-wiU  be  found  in  Professor  Max  Muller's  Lec- 
tures on  Lafiguagfy  first  series. 

On  the  subject  generally,  see  Max  Muller, 
Lectures  on  the  Scunce  of  Language,  first  and 
second  series,  wherein  abundant  references  will 
be  found  to  all  the  important  philological  works 
of  recent  writers.     [Tbutokic] 

bmiaHM,  BentM  X«aterU  (Lat).  The 
long  conical  and  sharp-pointed  teeth  which  are 
placed  next  behind  the  incisors.  They  are  also 
called  denies  canini  and  euspidati.   They  nerer 

--^  in  number  in  the  Ferine  Mammalia. 


(Lat.  a  butcher).  A  Linnsean  genus 
of  Passerine  birds,  forming  the  typical  family 
of  the  Dentirostral  division  of  that  order  in 
the  system  of  Cuvier.  The  birds  of  the  family 
Laniada,  shrikes,  or  butcher-birds,  are  charac- 
terised by  a  strong  compressed  conical  beak,  more 
or  less  hooked,  and  emarginate  near  the  point, 
as  in  the  other  Dentirostres.  The  shrikes  live 
in  families,  and  fly  irregularly  and  precipitately, 
Qttering  shrill  cries;  they  build  in  trees,  lay 
five  or  six  eggs,  and  take  great  care  of  their 
young.  They  have  the  habit  of  imitating  a 
part  of  the  songs  of  such  birds  as  live  in  their 
Ticinity.  The  larger  and  stroneer  birds  are 
predatory,  and  attack,  slay,  and  devour  smaller 
birds ;  whence  the  name  Butcher-bird, 

IrfUMlam.  This  genus  of  Meliacea  yields 
the  Lansa,  Lang^at^  or  Ayer-Ayer,  a  yellow 
fruit  about  the  size  of  a  pigeon's  egs,  highly 
esteemed  in  the  East«  The  species  L.  domes- 
tieum  is  a  tree  with  imparipinnate  leaves.  Its 
wood  is  used  by  the  Malays. 

Z4uisqiienetfl«  XAnskneebts  (Orer.  land- 
knechte,  country  men  or  lads,  or  lanzknecht^ 
from  the  lance  or  pike  which  they  carried).  The 
German  infantry  first  raised  by  the  emperor 
Maximilian  to  confront  that  of  the  Swiss,  to 
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wards  the  end  of  the  fifteenth  century.  TheUn»-     ' 
knechts  were reiy  irregularly  armed  ,  the  greater     I 
part  with  pikes,  but  certain  companies  in  ereij     j 
division  had  muskets.    They  were  raised  by 
voluntary  enlistment^  and  their  leaden  passed 
with  little  reluctance  into  the  service  of  aoy 
power  which  was  willing  to  pay  them.    This 
infantry  played  a  conspicuous  part  in  the  wan 
of  Italy,   in  the  first  half  of  the  siztPCDtli 
century,  after  which  the  name  fell  into  disuse. 

XAntem  (Lat  lantema).  In  Architectare, 
a  drum-shaped  erection,  eiUier  square,  circular, 
elliptical,  or  polygonal  in  plan,  placed  on  the 
top  of  a  dome,  or  on  that  of  an  apartment^  lo 
give  light.     [Cupola..] 

XAntena,  BKagio.    rMAoic  Lamtebn.] 

lAntena  HTlieel.  In  Mechanics,  a  kiud 
of  pinion  having,  instead  of  leaves,  cylindrioil 
teeth  or  bars,  known  as  trundles,  or  spindJM, 
in  which  the  teeth  of  the  main  wheels  act. 
The  ends  of  the  trundles  being  fixed  in  tro 
parallel  boards  or  plates,  the  lantern  wheel  has 
the  form  of  a  box,  or  a  lantern,  whence  the 
name ;  it  is  much  used  in  horology,  but  is  nov 
seldom  employed  in  mechanics,  for  which  pur- 
poses toothed  wheels  have  been  substituted  for  it* 

]Lanttiantte.  Native  carbonate  of  lan- 
thanum. 

fcantlianmn  (Gr.  XayBd^^u^,  to  escape  no- 
tice), A  metallic  substance  discovered  by 
Mosander  in  Cerite;  it  is  associated  with,  and 
concealed  as  it  were  by,  the  oxide  of  cerium. 
The  anhydrous  oxide  of  lanthanum  is  of  a 
brick-red  colour:  the  hydrated  oxide  iswhit^^ 
and  rapidly  absorbs  carbonic  acid. 

&anxards  (perhaps  connected  with  the  Fr. 
laniire,  a  thong).  On  Shipboard,  short  ropes 
used  in  making  fast  various  articles ;  but  more 
particularly  in  stretching,  by  means  of  deadeyes 
or  blocks,  other  ropes,  as  the  shrouds,  stays,  he 

&aooooB  (Or.).  In  Greek  Mythology,  s 
son  of  Antcnor  and  priest  of  Apollo  or  Po- 
seidon during  the  Trojan  war.     While  he  was 
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eigaged  in  saffifidng  a  boll  to  Foeeidon,  two 
eaurmoiis  flcrpenta^  sent  by  Athena,  in  revenge 
fi^r  his  haTing  endeavoured  to  disenade  the 
IrojftDs  from  Admitting  the  famous  wooden 
borv  within  their  waUa,  inaed  from  the  sea ; 
ab.l  hanog  fiutened  on  his  two  sons,  whom  he 
Tdinly  endeavoured  to  save^  at  last  attacked  the 
utW  himself  and  crashed  him  to  death  in 
their  eomplicsted  folds.     (Vir|^  JEn.  ii.) 

This  ttorijr  has  gained  celebnty  from  its  fbrm- 
leg  the  nfajeet  of  one  of  the  most  beantifol 
gTMipa  of  sealptore  in  the  whole  histoiy  of 
aacient  art  The  composition  is  pyramidal, 
lod  Rpieaents  Laoooon  and  his  two  sons 
irithingaad  expiring  in  the  convolutions  of 
the  Mfpents.  This  famous  group  of  sculpture, 
vfaieh  was  highly  praised  by  Plinv,  was  dis- 
corered  at  Borne  among  the  ruins  of  the  palace 
U  Titaa,  at  the  beginning  of  the  sixteenth 
mhuy;  and  afterwards  placed  in  the  Famese 
pdaoe,  whence  it  found  its  way  to  the  Vatican. 
It  iM  executed  by  Polydorus,  Agesander,  and 
Atbeaodonii^  the  three  celebrated  artists  of 
Bhodca 

X«V«f«rte  (after  Josephine  L^>agerie^  the 
fnt  wife  of  Napoleon  Bonaparte).  A  beauti- 
ful geans  of  twinins  nndershrubs  from  Chili, 
bekHigins  to  the  PMuiacem.  JL  rosea^  with  its 
grut  beU-ahi^Md  rosy-crimson  lily-like  flowers, 
ttODeof  the  most  gorgeous  creepers  introdnoed 
ior  tbe  cnamentation  of  our  greenhouses. 

lapcni  (Lat  lapillus,  a  UttU  sions).  Small 
ToUuie  eindefs. 

I«plt(Lat.).  In  Roman  Antionity,  literally 
a  etone;  hut  the  term  was  used  among  the 
Ronaoi  to  signify  a  mile^  at  the  end  of  which 
Iipides  cr  stones  were  erected  with  a  mark 
tb«non  to  show  the  distance  from  Rome. 
HtoM  the  phrisea  tertiua  lofUy  centenmus 
^pi*,  ftcL,  sir  8,  100,  &C.  miles;  and  some- 
^iaee  eren  the  ordinal  number  was  used,  with 
^/»<imiuideEBtood,  as  adduodeomum — twelve 
nolei  distant  The  Roman  practice  of  indi- 
aring  the  distance  of  one  place  firom  another 
^7  tbe  erection  of  stones  has  been  borrowed  by 
ainost  aU  the  nations  of  modem  Europe. 

f  apt!  CawtlciM  (Lat).    Caustie  potash. 

Tapia  Mwlans  (Lat^.  A  compound  of 
aiin.  alum,  and  verdigns,  melted  together; 
aaphor  is  somKimes  added,  and  white  vitriol 
"wtoked  for  verdigris.  A  portion  of  this 
fa»d  eoaqxiand  dissolved  in  waJbet  formed  a 
^^B^f^nted  eye  lotion ;  it  was  hence  also  called 
^  opkialwueus. 

^SMtelBfenMlls(Lat).  Fused  nitarata  of 
^T«r;  often  called  lunar  camHe, 

^bapit  IamOI  (Lot  lapis,  and  Arab,  ami, 
*'4«n).  A  ninenl  of  a  blue  colour,  found 
^  BaiM  or  nodules  (generally  in  sranite  or 
'^Tiuaise  fimeatone}  mixed  with  Fdspar  and 
^Mm,  and  often  sprinkled  with  yellow  grains 
'^^^  'PpiUM.  It  is  a  silicate  of  soda,  lime, 
*ad  ahauna,  topether  with  a  sulphide  (probably 
c«  ina  and  aodmm^  Frequent  use  is  made  of 
^  01  noaaie  and  inlaid  work,  as  well  as  for 
=«king  vasea  and  other  costly  ornaments ;  and 
»faen  ground  to  a  fine  powder,  and  cfU^ully 
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washed,  so  as  to  remove  all  foreign  matters,  it 
fhmishes  the  valuable  pigment  known  by  the 
name  of  Ultramarine.  A  nodule  of  consider- 
able size  has  been  found  in  the  basalt  of  Tit- 
terstone  Glee  Hill  in  Shropshire ;  but  Siberia, 
Fersia,  China  andBucharia  are  its  chief  sources. 

[LAXULrTB.] 

&apls  IbyOLum  (Lat).  Lydian  stone.  A 
silicious  slate,  used  as  a  iouchst&ne  for  trying 
the  quality  of  gold  and  silver  by  the  colour  of 
the  streak. 

&Apia  onarla  (Lat).    [FoTSTOitli.] 

iMfiim  BpeoaUtfls  (Lat  from  speculum,  a 
mirror\  The  SpeetUar  Stone  of  the  ancients 
generally  signifies  Mica,  but  sometimes  Selenite 
or  transparent  Qypsum. 

KapitliSB  (Gr.  Aawl^ai).  In  mythical  Geo* 
graphy,  a  people  of  Theasaly,  chiefly  known  to 
us  from  their  fabled  contests  with  the  Centaurs. 
The  battle  between  the  Centaurs  and  the 
LapithsB  has  been  described  by  Hesiod  and 
Ovid  with  great  minuteness. 

Kaplaoe'a  CoelBoleBts  and  Fuaetloiia. 
In  the  calculus  of  attractions,  certain  coeflicients 
and  functions  which  were  fitrst  inve8tip;ated  in 
the  Mhanique  CiUste,  They  have  their  origin 
in  the  foUowing  considerations.    If 

«=[(«-*')•  + (y-y')*  +  (ir-^«]r* 
denote  the  reciprocal  of  the  distance  between 
two  points  (a?,  y,  £)  and  (4/,  y',  «') ;  then  the 
following  partial  differential  equation  will  be 
satisfied  identically : 

^u    cPu    d^u    A 

^    dy^    di^ 
[PomrrxAL.]    If  polar  coordinates   be   em* 
ployed,  then 
4r=f  sin  Ocos^,  y»rsintf8in^,ir-r  cos  0, 

and  putting  for  brevity  cos  tf  «fi,  the  last  equa- 
tion becomes 

andttor 

may  be  expanded  in  a  series  of  the  form 

P.UPx  J+te. +P.;^+  . .  • . 

Eadi  coefficient  Pi  will  be  a  determinate 
rational  and  integral  function  of  ;i,  cos  ^  \/l— /:*«, 
and  sin  ^Vl— /4*  of  the  i"»  dimension  in  /*,  and 
an  exactly  similar  function  of  ^',  cos  ^' -/l— m" 
and  sin  ^'  -/l— ft'*,  whose  greatest  numerical 
value  will  be  unitv.  These  coefficients  Pc. 
Pi,  Pj; ...  Pi  are  called  Laplace's  eoefficien's  or 
the  orders  0, 1,  2  ...  t  respectively.  Substi- 
tuting the  series  for  u  in  the  last  differential 
equation,  it  is  easily  seen  that  P|  satisfies  the 
equation 
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an  equation  which  has  been  integrated  directly 
by  Hargreare,  Donkin,  Boole,  tu^d  others. 
{PhU,  Trans.  1841  and  1867 ;  Crelle's  Journal 
and  Cambridge  and  Dublin  Math,  Jour.)  All 
fdnctions  of  /i  and  ^  which  satisfy  the  last  equa- 
tion, known  as  Laplaet^a  equatio%  are  termed 
Laplae^a  Functions.  Amongst  other  useful 
properties  of  such  functions  are  the  following : 
1.  Qi  and  Bi,  being  two  Laplace's  functions, 

^^^^QiUud/id4>^0 


IC' 


whenever  i  and  i^  are  different  integers. 

2.  Any  flinction  of  /li,  cos  ^-/l— /i*  and 
sin  ^  VI —/t*  which  does  not  become  infinite 
between  the  limits  of  the  above  integrals  can 
be  expanded  in  one,  and  only  in  one,  series  of 
Laplace's  functions.    If 

F(/*,4^)«Fo  +Fi  +  .  .   +F|.  .  . 
represent  this  expansion,  then 

The  writers  on  Laplace's  fonctions  are  very 
numerous.  It  wiU  suffice  here,  however,  to 
mention  the  two  most  recent  special  works  on 
the  subject  The  one  is  the  I^eaOse  on  At- 
tractions, Laplaci^s  Functions,  and  the  Figure 
of  the  Earthf  by  Archdeacon  Pratt  (London 
1861) ;  the  other  the  Handhuch  der  KugeU 
functionen  by  Heine  (Berlin  1861). 

&aplaoe's  Theorem.  [Lig&akgb's  Thbo- 

BUM.] 

&applnflr«  In  Artillery,  wearing  away  by 
friction  a  very  small  portion  of  the  surfiuse  of 
the  lands  of  a  rifled  gun,  in  order  to  ease  the 
passage  of  the  shot. 

&apee  (Lat  lapsus,  a  «/i^).  In  Ecclesiastical 
liaw,  the  omission  of  a  patron  to  present  a 
clergyman  to  a  benefice  within  six  months  after 
its  being  void ;  in  which  case  the  benefice  is 
said  to  be  void,  and  the  right  is  lost  to  the 
patron.  In  England  the  right  of  presentation 
then  accrues  to  the  bishop,  and  to  the  sove- 
reign by  the  neglect  of  these ;  and  in  Scotland 
it  devolves  on  the  presbytery. 

XApwliiff.  The  name  of  a  native  species 
of  the  genus  VaneUus,  dismembered  by  ^ech- 
stoin  from  the  TWn^a  of  Linnieas.  [ Vanblexjs 
and  Tbinga.]  The  lapwing  or  pee-wit  (  Vanel- 
lus  cristatus,  Bechst.)  is  an  inhabitant  of  this 
country,  and  subsists  chiefiy  on  worms  and 
the  animalcules  of  the  seashore,  which  it  fre- 
quents in  great  numbers.  The  female  makes  a 
simple  nest  by  scraping  together  a  little  dry 
grass,  and  deposits  thereon  four  eggs,  of  a 
dirty  olive  colour  spotted  with  black.  The 
young  birds  are  covered  with  a  thick  down 
when  hatched,  and  soon  begin  to  ran  about :  at 
the  approach  of  danger  they  squat  down,  and 
the  parent,  by  a  curious  instinct,  endeavours 
to  attract  the  attention  of  the  intruder,  and 
draw  him  away  from  the  spot,  by  fluttering 
about  with  cries  of  inquietude,  or  even  running 
alon^  the  ground  as  if  lame.  In  October  the 
lapwings  are  fat,  and  in  good  condition  for  the 
table :  their  eggs  are  considered  a  great  delicacy. 
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(Lat).   In  Aiehitectme.    [U- 

ODITAB.] 

ftanurlnm  (Lat.).  In  Ancient  Arehitee- 
ture,  the  apartment  in  'wiiich  the  lares  or  house- 
hold gods  were  deposited ;  it  also  frequently 
contained  statues  of  the  proprietor's  ancesbon. 
larboard  (ItaL  quello  bordo,  that  nde, 
contracted  in  speaking  to  'lo  bordo).  The 
former  term  for  the  left-hand  side  of  a  ship  to 
a  person  standing  on  %  whose  &ce  is  tamed 
towards  the  head.  The  other  side  is  called 
the  starboard ;  and  as,  from  the  resembhmoe  of 
sound,  larboard  and  starboard  were  often  con- 
founded, the  word  was  officially  abolished  a 
few  years  ago,  and  fort  substituted  arbitnrilj 
for  it.    [PobtJ 

eoy  (Fr.  larcin,  from  Lat  latrocininm, 
theft).  In  Law,  a  species  of  felony,  distingnifihed 
formerly  into  simple  and  mixed :  the  latter  of 
which  was  the  taking  of  goods  and  chattels 
from  the  person,  or  from  the  house,  if  above  the 
value  of  twelve-pence.  But  this  distinction 
was  abolished  in  1828.  Larceny  is  the  lebni- 
ous  and  fraudulent  taking  and  carryingaway of 
the  goods  and  chattels  of  another.  Thefts  of 
things  affixed  to  the  freehold,  if  forming  part 
of  wnat  is  termed  real  property,  are  not  larceny 
at  common  law ;  but  many  offences  of  this  de- 
scription have  been  brought  within  the  eharu- 
ter  of  larceny  by  enactment.  Robbery,  break- 
ing into  and  stealing  in  a  dwellinff-house,  if  in 
the  daytime,  pira^,  &c.,  are  species  of  mixed 
larceny.  A  receiver  of  stolen  goods  is  in- 
dictable either  for  a  substantive  felony,  or  as 
accessory  to  the  th^  or  robbery.  The  lav 
on  the  subject  of  this  and  cognate  offences  is 
now  consolidated  by  'The  Larceny  Act  1861/ 
[Law,  Cbimikai..]  The  punishment  of  simple 
jjaroeny  is  three  years'  penal  servitude  or  two 
years'  imprisonment. 

Aareia  (Lat  Larix).  The  Common  Lardiis 
Abies  Larix;  the  American  Larch,  Abies  pendula, 
the  Tamarack  of  the  Canadians.  ^  [Asms.] 

SAraereUlte.  A  native  borate  of  am- 
monia found  at  the  lagoons  of  Tuscany,  and 
named  after  count  de  LudereL 

XATdlte.  A  kind  of  Chinese  Fimtre-sbme 
or  Agalmatolite,  named  after  M.  Lardi. 

Xoree  (Lat).  Domestic  deities  of  the 
Latins,  who  were  probably  regarded  as  die 
souls  of  the  deceased  ancestors  of  a  family. 
Their  worship,  however,  was  not  confined  to 
private  houses;  as  there  were  lares  of  the 
city,  the  country,  roads,  &c.     [Prkatbs.] 

atasv*  (Ital  largo).  In  ancient  Music,  a 
character  representing  the  greatest  measure  of 
musical  quantity;  one  large  containing  tiro 
longs,  one  long  two  bareyes^  one  breve  two  semi- 
breves. 

Lasob.  In  Sailing,  this  term  is  applied  to 
a  wind  abaft  the  beam,  but  not  straight  astern. 
2b  sail  large  is  to  sail  on  a  large  wind. 

IbskTgbiOtto  (Ital.  dim.  of  la^).  In  Music, 
a  movement  a  littie  quicker  than  Utrgo. 

Kargo  (ItaL).  In  Music,  a  direction  for  the 
time,  or  rather  the  style,  in  which  a  piece  of 
music  is  to  be  performed.    It  is  generally  un- 
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derstood  to  mean  dow,  but  the  real  meaniDg  iB 
tfide^room^;  a figimtive  expression  for  abroad 
ezpreesiTe  stjle     rALLBoao.] 

btfldflDk  A  Wily  of  Rwimming  birds, 
baring  the  gall  {Larua)  as  the  type.   [Labus.] 

]tai1z  (Lat.  th$  larch).  The  name  under 
vhiGh  some  botanists  separate  the  Larch  from 
other  species  of  Abies. 

Tiart¥lwi<i  Aeld.  A  volatile  ci^stallisable 
acid,  contained  in  the  bark  of  the  larch. 

btfk  (A.-Saz.  laferc;  Scotch,  laTiock:  as 
havk  £rom  hafoc).  The  common  name  of  the 
natiTe  species  of  the  genus  Alauda  of  Linnaeus ; 
of  whi^  one,  the  AUtuda  arvensis,  is  distin- 
guished  as  the  sky-lark  or  lavrock ;  the  other, 
Alauda  campeBtris,  Linn.,  is  called  the  field- 
laiiL  As  the  species  of  the  present  genus  differ 
from  most  other  inseesorial  birds  in  resting 
habitually  and  sleeping  upon  the  ground,  their 
feet  present  a  singdar  but  simple  modification, 
whidi  at  the  same  time  beautifully  adapts 
them  to  their  office  of  supporting  the  supenn- 
cnmbent  body  on  a  flat  surface :  it  consists  in 
the  extreme  elongation  in  an  almost  straight 
line  of  the  claw  of  the  hinder  toe,  which  is,  at 
the  same  time,  proportionally  robust:  thus  the 
pkne  of  support  is  extendea  at  tiho  expense  of 
the  [sebensile  faculty,  which  the  habits  of  the 
lark  render  of  little  or  no  value  to  it 

The  sky-lark  is  uniTeisally  admired  for  the 
poirer  and  melody  of  its  song^  and  for  the 
beautiM  associations  inspired  by  the  cireum- 
stances  under  which  its  notes  are  most  richly 
potued  forth,  viz.  while  soaring  aloft  to  greet 
the  rising  sun.  It  ascends  in  the  air  almost 
perpendicularly,  by  suocessive  flights,  to  an 
elevation  at  which  its  song  becomes  inaudible: 
its  descent  is  generally  oblique.  The  female 
builds  her  nest  on  the  ground,  and  lays  four  or 
fi^^  cffi^  which  are  of  a  greyish  brown  colour 
narked  with  darker  spots:  she  sits  about  fif- 
teen days,  and  usually  rears  two  broods  in  the 
year.  This  prolific  species  is  granivorous,  and 
in  the  winter  large  flocks  congregate  together ; 
they  are  veiy  fat  at  this  season,  and  are  captured 
in  great  numbers  for  the  table.    [Alauda.] 

Xsurkapvr.  The  common  name  for  the 
plantsreferred  to  the  genus  DelpMnium,  They 
belong  to  the  order  Sanun^daceat  and  are 
for  the  most  pctrt  of  ornamental  character. 

[DlLPHUnUK.] 

Sanntor  (rr.).  Li  Architecture.  [Coboka.] 
X«nu  (Lat ;  Gr.  Xipos).  A  Linnsean  genus 
of  aquatic  birds  belon^ng  to  the  longipennate 
division  of  palmipedes  in  the  system  of  Guvier, 
and  now  raised  to  the  rank  of  a  family  com- 
prising several  sul^enera.  The  Larida,  or 
gollB,  are  ctiaracterised  by  their  compressed 
el(»gated  pointed  biU,  of  which  the  superior 
mandible  is  curved  downwards  near  the  end, 
and  the  inferior  forms  a  salient  angle  beneath. 
The  nostrils,  placed  near  its  middle,  or  a  little 
more  forwards,  are  long,  narrow,  and  fDrm  a 
eomplete  transverse  perforation;  the  tail  is 
ample,  and  sometimes  pointed.  {LestrU,)  The 
galls  are  eommon  and  numerous  on  the  sea- 
coast,  and  feed  on  the  different  animal  sub- 
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stances  which  are  left  on  shore  or  float  down 
with  the  ebbing  tide.  The  black-headed  guU 
{Larua  ridibundiis,  Linn.)  breeds  on  the  marshy 
edges  of  rivers  or  fens ;  the  female  makes  her 
nest  among  the  reeds  and  rushes  of  heath  or 
dried  grass,  and  lays  three  or  four  eggs  of  an 
olive-brown  colour  spotted  and  streaked  with 
dusky  red.  When  the  young  are  able  to  ac- 
company the  parents,  they  all  resort  to  the  sea- 
shore. The  other  species  of  gulls  build  for  the 
most  part  in  the  sand  or  the  clefts  of  rocks. 

Karva  (Lat  a  spectre),  A  Metabolian  in- 
sect in  its  first  stage  after  exclusion  from  the 
egg  is  so  called,  b^use  its  real  form  is,  as  it 
were,  masked :  the  same  term  is  also  applied  to 
those  reptiles  which  imdergo  a  metamorphosis^ 
as  the  frog,  when  at  a  corresDonding  period 
of  existence.  The  term  grut  is  applied  to 
the  larv»  of  many  insects;  while  that  of 
caterpillar  is  most  frequently  reserved  for  the 
Lepidopiera, 

&arv8B.  Spectres  of  the  deceased  were  so 
termed  by  the  llomans.  They  were  held  to  be 
mere  empty  forms  or  phantoms,  as  their  name 
indicates,  yet  endowed  with  a  sort  of  existence 
resembling  life,  since  they  were  to  be  pro- 
pitiated by  libation  and  sacrifice.  The  larva  of 
Caligula,  according  to  Suetonius,  was  often  seen 
in  hu  palace  after  his  decease.  The  larvse  are 
described  by  Seneca,  and  often  represented  in 
paintings  and  on  gems  under  the  figure  of  a 
skeleton ;  sometimes  under  those  of  old  men, 
with  shorn  locks  and  long  beards,  carrying  an 
owl  on  their  hands. 

Xiarvipttra  (Lat  larva,  and  pario,  I  bring 
forth).  Those  insects  are  so  called  which  bring 
forth  larvse  instead  of  eggs,  the  latter  being 
hatdied  in  the  oviduct 

TbmrymgitkMm  Inflammation  of  the  larynx. 
The  symptoms  are  hoarseness,  sense  of  sufifo- 
cation,  great  anxietv  and  restlessness,  and  spas- 
modic £fficulty  of  deglutition.  The  acute  form 
of  the  disease  sometimes  termiiiates  fatally  in 
twenty-four  hours.  Chronic  inflammation  of 
the  larynx  is  not  an  uncommon  complaint,  and 
often  a  very  troublesome  one;  requiring  for 
its  relief  strict  attention  to  the  general  health 
and  the  careful  use  of  counter-irritation.  The 
acute  form  of  the  disease  requires  local  depletion 
and  general  antiphlogistic  treatment. 

iMtjngopliony  (Gr.  XapvyyS^vyos,  sound' 
ingfrom  the  throat).  The  sound  of  the  voice 
as  heard  by  applying  the  stethoscope  over  the 
larynx. 

Xmrjntatofoay  (Gr.  Xafnryyorufjiia).,  The 
operation  of  making  an  opening  into  the  larynx. 
[Beonchotomt.] 

Aarynx  (Gr.  \djpvyl).  The  upper  extremity 
of  the  trachea.  It  is  a  cartilaginous  cavity,  the 
superior  opening  of  which  is  called  the  glottis,. 
Its  various  parts,  anatomically  considered,  are 
extremely  complex  and  intricate,  especially  in 
reference  to  its  construction  and  physiology  aa 
the  organ  of  voice. 

XAsoars.  The  name  popularly  given  to  the 
native  Malayan  sailors,  many  of  whom  are  in 
the  service  of  our  mercantile  navy. 
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r  (li&i)  or  Ojrenalevxii*  AsadtdcU. 
A  gpm  resin  which  was  greatly  esteemed  by  the 
ancients,  and  obtained  from  the  north  of  Africa. 
It  is  described  by  Bioscorides  (lib.  iii.  c.  48) ; 
and,  under  the  name  of  sUphion,  by  Theo- 
phrastus.  DiflFerent  names  were  given  to  dif- 
ferent parts  of  the  plant  which  aSfords  it^  the 
term  laser  being  exclusively  apph'ed  to  the  in- 
spissated juice.  From  the  representations  of 
the  plant  upon  the  coins  of  Cyrene,  it  appears  to 
have  been  one  of  the  Umhellifera^  and  according 
to  Lindley  {Flora  Medica,v,  62)  was  in  all 
probability  obtained  from  Impsia  Silphum  or 
ffarganica, 

Kasionite.  A  kind  of  WaveUite,  found  in 
slender  silky  fibres  at  the  mine  of  St  Jaques, 
near  Amberg,  in  Bavaria. 

Xasso  (Span,  from  Lat^  laxus,  loose),  A  rope 
frimished  with  a  noose  at  one  end.  It  is  much 
used  in  Australia  and  America  for  catching 
wild  cattle.  In  the  British  cavalry,  ten  men 
per  troop  are  supplied  with  the  lasso,  in  order 
that  they  may,  on  emergencies,  be  available 
for  purposes  of  draught. 

Xasti  In  Commerce,  a  measure  of  un- 
certain quantity,  varying  in  different  countries 
and  with  respect  to  different  articles.  Gene- 
rally, however,  a  last  is  estimated  at  4,0001bs. 
{Commercial  Dictionary.) 

Xiastafire.  Ballast  or  lading  in  a  ship. 
Xittstrea  (after  M.  de  Lastre,  of  ChateUer- 
haut).  The  modem  genus  of  Ferns  of  which 
the  Male  Fern,  Z.  Filix-^as^  is  the  type.  It 
is  separated  from  other  Aspidiaceous  Ferns  by 
its  fi«e  veins  and  kidney -shaped  sori,  owing  to 
which  latter  character  some  botanists  prefer  to 
place  it  in  Nephrodium,  in  which,  however,  in  a 
more  limited  sense,  the  veins  are  united.  It  is 
a  very  extensive  genus  found  in  all  parts  of  the 
world. 

Xiasurlte.  Blue  carbonate  of  copper. 
[CHBssTi.rrB.] 

Katanta  (Latanier,  its  Bourbon  name).  A 
genus  of  African  Palms,  with  fan-shaped  leaves, 
and  forming  trees  twenty  or  thirty  feet  high. 
The  pulp  of  the  fruit  of  L,  Commersoniit  though 
disa^^eable  in  flavour,  is  eaten  by  the  negroes. 
This  species  is  a  native  of  the  Mascaren  Islands, 
and  is  often  cultivated  in  our  hothouses. 

Kateen  Ball  (Ital.  latina,  large  or  broad). 
A  triangular  sail  having  its  upper  edge  Glistened 
to  a  long  yard  much  inch'ned  to  the  horizon. 
It  is  used  on  xebecs  and  other  vessels  navi- 
gating the  Mediterranean. 

latent  Heat  (Lat.  lateo,  /  lie  hid).  When 
heat  is  applied  to  a  solid,  the  temperature  of 
the  latter  rises  until  it  begins  to  melt ;  but  even 
if  the  application  of  heat  be  continued  unin- 
terruptedly, a  thermometer  placed  in  contact 
with  the  melting  solid  remains  stationary  until 
complete  liquefaction  has  taken  place.  The 
same  phenomenon  is  observed  when  a  solid  or 
liquid  is  converted  into  vapour  by  heat.  During 
liquefaction  or  vaporisation  a  large  amount  of 
heat  is  absorbed  without  rendering  the  body 
hotter,  and  hence  the  heat  so  disappearing  has 
been  termed  latent  htat.  In  such  cases  the 
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heat  thus  said  to  be  rendered  latent  is  con* 
sumed  either  in  separating  the  atoms  of  the 
body  from  each  other  or  in  moving  them  into 
new  positions.  It,  therefore,  no  longer  exists 
as  heat ;  but  when  the  vapour  is  condensed  or 
the  liquid  solidified,  the  amount  of  heat  which 
has  thus  been  consumed  is  re-generated.  {Htat 
as  a  Mode  of  Motion,  by  Prof.  Tyndall,  p.  147.) 
lateral  Operation.  A  Surgical  term 
applied  to  one  of  the  methods  of  cutting  for 
the  stone. 

Kateran*  A  church  at  Borne,  the  Pope's 
see,  and  the  metropolitan*  of  the  whole  worid, 
dedicated  to  St.  John  Lateran.  The  name  is 
derived  from  the  Roman  &mily  of  theLaterani, 
who  possessed  a  palace  on  this  spot,  which  vas 
seized  by  Nero,  and  became  from  his  time  so 
imperial  residence.  The  Lateran  palace  was 
given  by  Constantino  to  the  popes  (Milman's 
Hist,  of  Christiamtr/  ii.  361),  who  continued  to 
inhabit  it  until  their  retirement  to  Avignon, 
when  it  was  exchanged  for  the  Vatican.  The 
building  was  then  converted  into  a  ch'nreh. 
Eleven  councils  have  been  held  in  the  BasiJica 
of  this  name  (hence  styled  Lateran  coundls 
in  ecclesiastical  history),  of  which  four  are 
considered  by  Roman  Catholics  to  be  general. 
The  last  of  these  (or  the  twelfth  general, 
according  to  the  same  computation)  is  £eniost 
celebrated.  It  was  held  in  1216  by  Innocent 
III.,  and  is  principally  famous  as  establishing 
the  Roman  Catholic  doctrine  of  the  Eucharist, 
using  for  the  first  time  the  term  transubstantia- 
^tbn  for  the  change  of  the  elements.  This  council 
was  convoked  on  the  occasion  of  the  heresy  of 
the  Albigenses,  and  its  exposition  of  the  Catho- 
lic faith  is  directed  principally  against  them. 
It  established  also  some  canons  for  the  main- 
tenance of  discipline  among  the  clergy,  and 
that  (omnia  utriusque  sexus)  which  enforcea 
confession  and  communion  upon  all  the  £uthful 
at  least  once  a  year. 

&aterltloas  (Lat  lateritius,  from  later,  a 
brick).  This  term  is  applied  to  the  reddish 
sediment  which  is  often  deposited  by  the  urine, 
Kates  (Lat).  A  coagulable  sap  which  cir- 
culates in  the  vessels  of  the  laticiferous  tissue 
of  plants.  The  term  is  extended  to  any  kind 
of  viscid  fluid  conveyed  in  the  laticiferous  ves- 
sels, whether  opaque  or  not 

&afli  (Ger.  latte).  In  Architecture,  a  thin 
cleft  piece  of  wood  used  in  slating;  tifin^  and 
in  plastering.  Two  sorts  of  laths,  single  and 
douole,  are  known  amongst  London  bmlders, 
and  both  of  them  are  made  out  of  Baltic 
fir;  the  former  being  barely  a  quarter  of 
an  inch  in  thickness,  the  latter  bemg  l^ree- 
eighths  of  an  inch ;  the  foreign  laths  are  usu- 
ally split  out  of  oak,  and  are  made  of  various 
thicknesses.  Pantile  laths  are  long  square 
pieces  of  fir  or  oak,  on  which  the  pantiles  hang. 
The  term  has  also  lately  been  applied  to  the 
wrought-iron  strips  that  serve  to  fasten  the 
slates  or  the  sheets  of  metal  on  a  roof ;  or  to 
the  strips  that  support  the  filling-in  part  of  a 
fireproof  floor. 
Kath  noated  and  Set  Fair.    In  Azehi- 
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tMtnVp  two-coAted  pUsterei^s  work ;  the  first 

ii  oQed  Uijfing,  and   is    executed    without 

acntehin^  except  with  a  broom.  When  used 
00  partitiOB8  and  walls,  this  kind  of  work  is 
griMnlly  coloured ;  when  on  ceilings,  it  is 
white. 

lath  yimat«red«  Bet*  and  Coloured. 
Id  Arehitfcture,  the  same  as  lath  laid,  set,  and 
colonred  in  addition ;  the  same  definition  may 
be  extended  to  the  work  called  lath  pricked 
«p,  flosited,  Imd  set  ikir  for  paper,  excepting 
that  it  reeeires  an  additional  coating— the 
pricking-up  coat  essential  for  procuring  the  even 
sorfiioe  that  is  required  for  paper. 

&atlMb  An  Anglo-Saxon  territorial  division, 
of  vhieh  the  etymology  in  uncertain.  Kent  is 
the  only  county  dirided  into  lathes,  each  of 
^lidi  contains  foar  or  five  hundreds.  Each 
VIS  originallr  under  the  jurisdiction  of  a  lathe- 
TT^Tf,  sabordinate  to  the  sheriff  of  the  coanty. 

LiTHi.  An  en^ne  in  which  rotary  motion 
ii  ||;iTeD  to  the  object  proposed  to  be  turned, 
the  tool  intended  to  act  upon  it  being  held  or 
fixed  in  any  roouisite  position.  It  is  much 
Di»d,  and  is,  in  tne  hands  of  the  best  makera, 
a  rer;  complicated  and  ingenious  piece  of  me- 
ehanism.  The  old  lathes  were  worked  by  the 
fo<>t ;  bat  in  modem  works,  the  head-stocks  are 
made  so  large  that  it  is  necessary  to  put  them  in 
i»)t)on  by  a  steam  engine.  A  good  lathe  consists 
of:  1.  the  frame;  2.  the  head-stocks,  which  bear 
A.^  the  differential  pulleys,  to  allow  the  velocity 
of  the  motion  to  be  changed ;  3.  the  rest  for  the 
to^ls;  and  4.  the  corresponding  differential 
piileyB  upon  the  shaft  oommunicating  motion ; 
the  foot  motion  would  be  comprised  under  the 
foime. 

telknem  (Gr.  hoBpaiot,  concealed).  A 
mioiis  genus  of  'Orobanckacea,  called  Tooth- 
vofL  The  English  name  arose  from  the  root, 
vhidi  is  parasitic  on  tbe  roots  of  trees,  and  is 
biudied,  and  clothed  with  numerous  fleshy 
■alea^  resembling  teeth.  On  this  ground  the 
old  herbalists  considered  it  a  specific  for  tooth- 
ache. 

tetlijnw  (Gr.  XiBupos,  a  vetchling).  A 
MKideraUe  genus  of  Leguminosa,  one  of  the 
BXJSt  fiuniliar  of  which  is  L.  odoratva^  the 
8v«K  Pea  of  the  eardens.  Several  other  spe- 
cies ire  cultivated  for  ornamental  purposes. 
L  mtmu  is  grown  in  the  south  of  Europe 
vader  the  name  of  Gesse,  or  Jarosse ;  its  seeds 
■R  eaten  in  the  same  way  as  the  chick  pea, 
bit  aie  of  a  superior  quality.  The  whole  plant 
i«  loaetimes  cot  for  forage.  The  tuberous 
fMti  of  L.  tubavtus,  not  imcommon  in  com- 
i^dds  in  various  parts  of  Europe,  and  lately 
foosd  in  Essex,  are  eaten,  boiled  or  baked,  in 
foaotnes  where  they  are  abundant  L,  Aphaca^ 
vhidi  has  leaf-like  stipules,  but  no  leafiets, 
ud  L,  HiBtolia,  which  has  neither  leafiets  nor 
■tipsIeSt  but  flattened  grass-like  leaf-stalks,  are 
two  rare  annual  native  plants. 

l<rtt»Hto  (from  Latium,  the  old  region  of 
the  Latins,  in  Italy).    A  synonym  for  Haiiyne. 

XMthriUirmmm  Vessels.  One  of  the  ele- 
B^ntaiT  tissues  of  plants,  probably  a  modiflca- 
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tion  of  cellular  tissue,  and  consisting  of  tubes  in 
which  Latex  is  conveyed. 

Xiaticlawe  (Lat  latus  clavus).  The  broad 
stripe  which  Eoman  senators  and  patricians 
were  privileged  to  wear  on  their  robe. 

Kattn  Cl&iiTOta.  In  Ecclesiasticid  History, 
a  name  applied  to  the  church  of  Rome  and 
the  churches  in  communion  with  it,  as  distin- 
guished from  the  Greek  or  Eastern  or  Orthodox 
communion.  As  contrasted  with  the  latter,  the 
Latin  Church  was  long  distinguished  by  a  less 
subtle  and  refined  theology,  and  by  great^'sr 
vigour  of  action.  For  a  full  examination  of 
the  characteristics  of  these  two  great  religious 
bodies,  see  Milman,  History  of  Latin  CkriS" 
tianity,  also  Edinburgh  Beview,  January  1858, 
p.  64,  &c 

XAttsslmiui  Horsl.  In  Anatomy,  a  broad 
muscle  of  the  back  which  pulls  the  os  humeri 
downwards  and  backwards,  and  assists  in  its 
rotatory  motion. 

Xiatttade  (Lat  latitudo,  breadth).  In  Geo- 
graphy, this  term  signifies  the  distance  of  a  place 
from  the  equator,  expressed  in  degrees  of  the 
earth's  circumference ;  or  it  is  the  angle  which 
a  line  perpendicular  to  the  horizon  of  any  place 
makes  with  the  plane  of  the  earth*s  equator.  In 
Astronomy,  the  term  latitude,  as  applied  to  a 
celestial  body,  has  a  different  signification,  and 
means  the  distance  of  the  body,  or  rather  the 
place  of  the  body,  from  the  ecliptic,  or  plane 
of  the  earth's  orbit.  The  term  declination  is 
applied  to  denote  the  angle  corresponding  to 
terrestrial  latitude ;  namely,  the  distance  of  a 
star  or  planet  from  the  plane  of  the  earth's 
equator.  This  double  signification  of  the  tprm 
is  unfortunate,  as  it  tends  to  create  a  confusion 
of  ideas;  but  baring  been  introduced  by  the 
early  astronomers,  and  being  ingrafted  into 
every  existing  work  on  the  science,  it  is  now  too 
late  to  substitute  another  word  in  its  place. 

Latitude  and  longitude  being  the  coordinates 
by  which  the  positions  of  places  on  the  ter- 
restrial surface  are  defined,  their  determina- 
tion forms  a  most  important  application  of 
astronomy. 

In  order  to  give  an  idea  of  the  methods  of 
finding  the  latitude  of  a  place,  or  of  a  ship  at 
sea,  it  is  necessary  to  recall  some  of  the  ele- 
mentary properties  of  the  sphere.  Let  H  H' 
be  the  horizon  of  a  spectator 
placed  at  C ;  C  P  the  direc- 
tion of  the  axis  of  the  earth ; 
and  C  Z  the  direction  of  the 
zenith,  oi  perpendicular  to  the 
horizon.  Let  CE  be  drawn  perpendicular  to 
C  P,  in  the  plane  determined  by  the  straight 
lines  C  P  and  C  2^  or  the  plane  of  the  meridian  ; 
then  C  E  is  the  intersection  of  the  planes  of  the 
equator  and  meridian  •  the  semi-diameter  of  the 
earth  being  neglected  as  infinitely  small  in 
comparison  with  the  distance  of  the  celestial 
concave,  to  which  C  P,  G  Z,  and  G  E  are  sup- 
posed to  be  prolonged.  Hence  Z  is  the  senith 
and  P  the  ekvatecTpole. 

Now,  bv  the  definition,  the  angle  E  G  Z  is 
the  Utitnde  of  G ;  and  it  is  this  angle,  therefoxs^ 


j^ 


Digitized 


by  Google 


LATITUDE 


vhicli  is  to  be  determined.  The  observer 
always  knows  his  zenith  by  the  direction  of  the 
plumb-line ;  but  there  is  no  visible  mark  in  the 
heavens  by  which  he  can  at  all  times  determine 
the  place  of  the  equator,  or  the  position  of  £  in 
the  meridian,  or  even  the  meridian  itself  But 
the  angles  £  G  F  and  Z  C  H  being  each  right 
angles,  £CZ  is  equal  to  PCH ;  that  is  to  sav, 
the  latitude  of  the  place  is  equal  to  the  height 
of  the  visible  pole.  Now  the  pole  is  a  fixed 
point  in  the  heavens,  and  its  position  (in  the 
northern  hemisphere)  is  indicated  nearly  by  a 
star,  called  the  pole  star,  or  a  polaris,  which 
describes  a  smaU  circle  within  1°  40^  of  it 
By  observing,  therefore,  the  height  of  the  pole 
star  at  any  place,  an  approximation  to  the  lati- 
tude will  be  obtained  within  1°  40'  of  its  true 
value.  But  this  approximation  is  rery  far 
from  being  sufficient  for  any  usefiil  purpose; 
it  is  therefore  to  be  corrected  by  means  of  a 
table  called  the  '  correction  for  pole  star.' 

The  places  of  the  principal  stars  being  ^ven 
in  the  existing  catalogues,  the  observed  altitude 
of  any  one  of  them  at  the  time  when  it  passes 
the  meridian  will  give  the  latitude  of  the  place. 
Let  S  be  a  star  on  the  meridian,  and  S  J?  its 
polar  distance  in  the  catalogue,  and  let  its  al- 
titude H'  S  be  observed ;  then  H'  S  being  known, 
8  Z,  the  zenith  distance,  is  also  known ;  and 
S  P  being  abo  known,  we  have  SP-SZ-ZP, 
the  complement  of  the  latitude.  Li  like  man- 
ner, the  latitude  may  be  found  by  observing 
the  meridional  altitude  of  the  sun,  or  moon,  or 
a  planet^  the  declinations  of  all  these  bodies  at 
any  time  being  known.  Various  methods  have 
been  given  for  determining  the  latitude  by  ob- 
servations of  the  heavenly  bodies ;  but  though 
all  the  methods  are  equally  pood  in  theoiy, 
they  are  not  all  equally  practicable,  and  some 
of  them  give  results  attended  with  much 
greater  uncertainty  than  others.  The  follow- 
ing are  those  which  are  chiefly  employed. 

1.  By  observing  the  altitude  or  (which  comes 
to  the  same  thing)  the  zenith  distance  of  a  star 
on  the  meridian.  This  is  the  simplest  in  prac- 
tice, requiring  only  a  single  observation,  and  no 
other  correction  than  for  refraction.  It  is  ac- 
cordingly generally  employed  for  common  geo- 
graphical purposes.  When  the  sun  or  planets 
are  the  bodies  observed,  corrections  must  also 
be  applied  for  the  semi-diameter  of  the  body 
and  ror  the  parallax.  At  sea  the  bodies  selected 
are  the  sun  and  moon,  the  observation  of  a  star 
or  planet  bein^  difficult.  To  know  when  a 
heavenly  body  is  on  the  meridian,  it  is  neces- 
sary to  have  a  pretty  accurate  knowledge  of 
the  time ;  but  it  may  be  remarked  that  near 
the  meridian  the  altitude  varies  very  slowly, 
and  therefore  a  small  error  in  respect  of  the 
time  does  not  much  afie«t  the  result. 

2.  By  the  altitudes .  of  circnmpolar  stars 
(those  which  never  go  below  the  horizon  of  the 
place)  at  their  upper  and  lower  transits.  If  the 
altitude  of  a  star  on  the  meridian  is  observed 
both  above  and  below  the  pole,  the  sum  of  the 
two  altitudes  is  equal  evidently  to  twice  the 
height  of  the  pole,  or  twice  the  latitude.     The 
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only  correction  required  is  fbr  refraction,  whidi 
is  not  the  same  in  the  two  observations. 

3.  The  latitude  may  also  be  found  by  ob- 
serving the  greatest  and  least  meridian  altitudes 
of  the  sun  in  the  course  of  a  year.  The  sum  of 
the  altitudes  of  the  sun  at  the  summer  and  winter 
solstices  is  equal  to  twice  the  height  of  the 
equator,  or  twice  the  complement  of  the  lati- 
tude ;  but  this  method  requiring  observatioDR  to 
be  made  at  an  interval  of  six  months,  is  seldom 
employed,  excepting  in  fixed  observatories. 

4.  All  the  prec^ng  methods  suppose  the 
body  observed  to  be  on  the  meridian ;  but  this 
condition,  though  it  renders  some  calculation 
unnecessary,  is  not  indispensable.  The  latitnde 
may  be  determined  by  die  observed  altitude  of 
a  body  out  of  the  meridian ;  and  indeed  with 
more  certainty,  because  several  ohservations 
may  be  made  successively,  the  mean  of  which 
will  give  a  surer  result  than  a  single  meridional 
observation.  Let  P  be  the  pole,  S  the  place  of 
the  star  or  planet,  and  S  Z  its 
observed  zenith  distance,  or 
the  complement  of  its  observed 
altitude.  In  the  triangle  PS 2ii, 
P  S,  the  polar  distance  of  the  star,  is  known ; 
S  Z  is  given  by  observation ;  and  the  hour 
angle  Z  P  S  is  given,  because  the  time  of  the 
observation  is  supposed  to  be  known;  ther^ 
fore  P  Z,  the  co-latitude,  may  be  found  by  the 
solution  of  a  spherical  triangle.  This  method, 
however,  can  only  be  suco^sfuUy  applied  bj 
observing  near  the  meridian,  unless  the  exact 
time  of  observation  is  known ;  and  some  arti- 
fices of  analysis  are  required  to  adapt  the 
trigonometrical  formulas  to  calculation. 

Another  method  of  finding  the  latitude  is  the 
one  called  Sumner*s  meth<S.  When  one  al- 
titude only  can  be  taken,  the  place  of  the  ob- 
server may  be  assumed  to  be  on  a  line,  which 
is  found  as  follows.  With  the  estimated  lati- 
tude of  the  ship,  the  altitude,  and  declination, 
and  by  means  of  the  chronometer,  shoving 
Grreenwich  mean  time,  calculate  the  longitode. 
Mark  the  spot  on  the  chart  corresponding  to 
this  latitude  and  longitude.  Assume  another 
latitude  a  few  degrees  different  from  the 
former,  and  find  the  longitude  as  before. 
Mark  the  spot  on  the  chart  corresponding  to 
this  latitude  and  longitude.  Join  the  two 
spots  thus  found,  and  the  place  of  the  ship 
will  be  on  or  very  near  to  the  line,  or  the 
line  produced.  If  another  altitude  coold  be 
taken  an  hour  or  two  afterwards,  and  two  spots 
determined  in  like  manner,  the  line  joining  them 
will  intersect  the  other  line  on  the  chart  in  or 
near  the  true  place  of  the  ship,  and  thus  the 
position  of  the  ship  wiU  be  found  reir  nearly. 
The  estimated  latitudes  should,  if  po»ible,  be 
taken  one  greater  and  one  less  than  the  trae, 
and  within  a  few  degrees  of  each  other ;  a  small 
diagram  or  chart  bounded  by  the  two  parallels 
of  latitude  passing  through  the  estimated  lati- 
tudes may  be  easily  constructed,  and  the  place 
of  the  ship  indicated  thereon  by  the  intersection 
of  the  two  lines  found  as  above.  This  method  is 
fully  described  in  Mr.  John  Riddle's  Navigation- 
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&  The  ithod  in  most  genenl  use  for  find- 
iag  the  htitnde  1^  obeerratioiis  off  the  meridian 
is  the  ene  kaomn  as  ^  Inmaii's  Doable  Altitude.' 
Thii  oowiflta  in  taking  the  altitudes  of  the 
ABM  hwTenlj  body,  or  of  different  heavenly 
bodies,  and  noting  the  iaterral  or  elapsed  time 
bftvcen  the  ofasorations :  the  latitude  may 
th«a  be  eompnted  by  the  application  of  the 
eowDon  lules  of  ^>herical  trigonometir. 

6.  The  hut  meUiod  which  we  shall  notice 
fat  finding  the  latitude  is  one  that  has  been 
pnposed  by  Bessel,  and  consists  in  observing 
the  sMtem  and  western  passages  of  a  star 
tfaraei^  the  prime  vertical ;  that  is,  the  vertical 
plane  st  right  angles  to  the  meridian.  When 
a  trusit  instniment  is  adjusted  to  move  in  this 
phne^  and  eooaequently  has  its  horizontal  axis 
in  the  directioa  of  the  meridian,  all  the  stars 
vhich  pass  th«  meridian  between  the  aenith 
lad  fqoator  will  twice  enter  the  field  of  the 
telewDpe.  Now  let  t  be  the  time  of  the  eastern 
tnuui^  f  the  time  of  the  western  transit,  i 
the  dedination  of  the  star,  ^  the  latitude,  and 
P  the  dinraal  arc  corresponding  to  the  timej^ 
(<-0;  then  the  formula  by  which  the  lati- 
tads  ]■  dfltenBiiied  is 


tan^a 


tan>, 
cosP 
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by  AQv  a  perpendicular,  drawn  to  the  earth's 
surfaoe  at  A  with  the  plane  of  the  equator  £  Q-: 
thus  AGQ  is  the  true  latitude  of  A.  The 
reduced  or  central  latitude  of  A  is  the  angle 
formed  by  AC,  a  line  drawn  &om  A  to  the 
centre  C  of  the  earth  with  the  equator.  Thus 
ACQ  is  the  reduced  latitude  of  A,  or  the 
latitude  considering  the    earth  as  a  sphere 


The  advantages  of  this  method  toe,  that  the 
obaenatioiis  may  be  mads  with  a  portable 
tnositiaitrumeat^  which  can  easily  be  oriented 
by  means  of  the  circnmpolar  stars ;  a,  small 
«froria  the  adjustment  will  produce  no  sensible 
<nor  in  the  result  if  the  stars  observed  pass 
anr  the  zenith ;  the  observations  are  altogether 
indepmdent  of  errors  in  the  division  of  the 
izutrament;  and  in  det«tmining  differences  of 
latitude,  enors  of  declination  are  also  elimi- 
nated hj  observing  the  same  stars  at  all  the 
itatioDs.  It  is  therefore  a  very  convenient 
method  for  use  in  a  trigonometrical  survey. 

fcrtttade  Ml  tlM  SpHere  or  Bednoed 
Latif  d».  In  consequence  of  the  whirling 
Bntian  of  the  earth  about  its  axis,  the  parts  of 
the  equator  which  have  the  greatest  velocity 
acquire  thereby  a  greater  distance  from  the 
centre  than  the  parts  near  the  poles.  By 
aetoal  measurement  of  a  degree  of  latitude  in 
diffrfent  parts  of  the  earth,  it  is  foc^d  that  the 
eqaatorial  diameter  is  larger  than  the  pohir 
dmoMter  by  about  twenty-six  miles»  the  former 
being  about  7,924  miles,  the  latter  about  7,898 
ttika,  and  that  the  form  of  the  earth  is  that 
of  an  oMote  spheroid  resembling  the  annexed 
fifnue,  in  whidi  PP|  is  the  axis,  and  £Q  the 
^ilator.  It  is  usual,  however,  in  drawing  the 
Uare  of  the  earth,  to  exaggerate  its  ellipticity: 
tbia  is  done  for  the  sake  of  drawing  the  lines 
about  the  figure  with  greater  clearness,  for  if 
it  were  oonstmcted  according  to  its  true  di- 
neisioos  the  line  PPi  (being  only  about  the 
J^  part  of  itself  less^han  £  Q)  would  appear 
to  the  ejh  of  the  same  length  as  EQ,  and 
«e  flfaould  see  that  the  fisure  moi#  nearly 
Rsrmbling  tie  earth  would  be  a  sphera  The 
tnu  ktitade  of  a  point  A  ii  the  angle  formed 
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The  difference  between  the  true  and  reduced 
latitude  is  not  great ;  it  is,  however,  of  impor- 
tance in  some  of  the  problems  in  nautical 
astronomy.  The  value  of  this  correction  for 
different  latitudes  has  accordingly  been  cal- 
culated, and  forms  the  nautical  table  called  the 
correction  for  the  nheroidal  fipure  of  the  earth. 
(For  the  analytical  investigation  of  this  correc- 
tion, see  Jeans'  Navigation,) 

liMtimdtfiOTlana.  In  Ecclesiastical  His- 
tory, a  dasB  of  English  divines  in  the  reign  of 
Charles  IL,  who  were  opposed  alike  to  the 
high  tenets  of  the  ruling  party  in  the  church, 
and  to  the  fanaticism  which  then  distinguished 
so  many  of  the  Dissenters.  They  were,  of 
course,  the  objects  of  much  attack;  and  one  of 
their  number,  Fowler,  bishop  of  Gloucester,  ex- 
plained their  principles  in  his  treatise  entitled 
*  The  Principles  and  Practice  of  certain  modem 
Divines  of  the  Church  of  England  mdgarly 
called  LaiitudinarianSf  truly  represented  and 
defended,  by  way  of  Dialogue,  1670.*  Henry 
More  and  the  ot^cr  Pktonising  divines  of 
the  time  were  sometimes  comprehended  under 
this  appellation.  The  word  has  been  since 
very  generally  used  to  designate  those  who  hold 
opinions  at  variance  with  the  more  rigid  in- 
terpretation of  Scripture  and  church  traditions, 
or  merely  as  a  tenp  of  party  vituperation. 

XAtona.    [Minerva.] 

litttrlA  (Gr.  Xorpfk,  hired  service).  In 
Boman  Catholic  Theology,  this  term  is  applied 
to  the  worship  of  God,  the  adoration  paid  to 
the  saints  being  distinguished  by  the  name 
didia  (Gr.  tovKtlsL,  slavery)^  while  that  which 
is  directed  to  the  Virgin  is  exclusively  known 
as  hyper^nUa,  or  an  excess  of  dulia. 

&atroblt0«  A  variety  of  Anorthite,  found, 
of  a  pale  red  colour,  in  Amitok  Island,  on  the 
ooast  of  Labrador.  It  is  a  hydrated  silicate  of 
alumina,  peroxide  of  iron,  lime,  potash  and 
magnesiaw  Named  after  the  Rev.  C.  J.  Latrobev 
by  whom  it  was  first  brought  to  this  country. 

Xiatten  ^Fr.  laiton).  Brass  or  bronze. 
Tinned  iron  is  also  sometimes  called  laiten, 

S^astev'-day  Saints.    [Mormonism.] 

&attiea-leaA    (Ouvibandba.] 
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In  the  Conio  Sectlofifl, 
the  double  of  the  ordinate  at  a  focus.  [Ooznc 
Sbctions.] 

^amlaiwim  ^of  uncertain  derivation). 
Different  preparations  of  opium  have  been  so 
termed:  the  tinctures  used  formerly  to  be  called 
liquid  laudanum. 

AaadlocBiil  (Lat).  Among  the  Romans, 
persons  who  (like  the  modem  claqueurs  in 
rrance,  or  the  puffers  in  England  at  auctions) 
attended  the  performance  of  plays  and  the 
delivery  of  orations,  in  order  to  raise  or  to 
join  in  the  acclamation. 

Xiaads  (Lat  laudes,  praises),  -In  the 
Poman  Catholic  Church,  tne  prayers  formerly 
used  at  daybreak,  between  those  of  ntatina  and 
prime.  In  later  times  they  have  become  gene- 
rally confoimded  with  matins. 

Kanffliiiir  €kui.    [Nitbous  Oxide.] 

XAamonlte.  A  Tariety  of  zeolite,  named 
after  CKUet-Laumont  It  crumbles  when  ex- 
posed to  air  in  consequence  of  loss  of  water. 
It  is  a  silicate  of  alumina  and  lime  with  sixteen 
per  cent  of  water. 

Xrftandi  (Fr.  lancer,  to  hurlotd).  The  put- 
ting of  a  new  vessel  into  the  water.  When  the 
vessel  is  to  be  launched,  a  frame  called  craMe 
is  built  under  her,  thus :  At  about  one-third 
of  the  extreme  half-breadth  are  laid,  on  each 
side  of  the  keel  and  parallel  to  it,  long  pieces 
of  planed  timber,  formm^,  as  it  were,  two  keels 
under  the  principal  portion  of  tiie  vessel.  On 
these  are  placed  vertical  timbers  meeting  the 
ship's  bottom,  and  maintained  from  slipping 
outwards  by  a  strong  plank  or  ribband.  This 
apparatus,  which  is  the  cradle,  rests  on  each 
side  upon  a  platform  sloping  to  the  water 
five-eighths  of  an  inch  in  one  foot ;  these  plat- 
forms are  called  the  ways,  and  are  planed  and 
greased.  The  blocks  on  which  the  keel  was 
laid  being  removed  with  the  shores,  the  vessel 
rests  on  the  cradle,  which  is  kept  from  sliding 
down  by  a  small  piece  or  bar  of  wood  fixed  to 
it  lying  nearly  horizontal,  abutting  against  a 
place  in  the  ways  called  the  doff  shore,  which 
buing  struck  downwards  falls,  and  the  vessel 
slides  down  into  the  water.  When  afloat,  the 
cradle,  which  was  only  kept  together  by  the 
ship's  weight,  breaks  up,  and  the  detached  pieces 
are  recovered  by  boats. 

Laukch.  The  largest  boat  canied  by  a  man- 
of-war,  and  occasionally  provided  in  very  large 
vessels  with  guns  and  a  screw  engine  to  enable 
it  to  penetrate  rivers. 

XAura  (Gr.y.  A  name  applied  to  the  en- 
closure of  a  monastery  in  the  Greek  or  (Ortho- 
dox) Eastern  Church.  The  well-known  lauras 
in  ralestine,  &c  were  collections  of  cells  in 
which  hermits  lived,  in  strict  seclusion,  but 
without  a  common  monastic  rule. 

XAuraeeae  (Laurus,  one  of  the  genera).  A 
natural  order  of  arborescent  Exogens  of  the 
Baphnal  alliance,  inhabiting  the  cooler  parts 
of  the  tropics  and  some  temperate  countries. 
They  are  oistinguished  from  all  other  incom- 
plete apetalous  Exogens,  excepting  Athero' 
sjMTmacca,  by  the  peculiar  dehiscence  of  the 
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anthers,  which  open  in  eonseqnence  of  the 
fiice  of  the  valves  rolling  back ;  and  from,  that 
order  by  the  ovules  being  pendulous,  not  erect 
The  species  are  generally  tonic  and  stimnlant 
Cinnamon  and  Cassia  are  the  produce  of  some, 
Camphor  of  others,  and  the  Common  Sweet 
Bay  {iMurus  nohiUs)  is  a  fireqnent  instance  of 
the  order  in  the  northern  form.  A  few  are  so 
aromatic  that  their  seeds  have  been  used  as 
substitutes  for  nutmegs. 

laureate  (Lat  lavreatus).  Literally, 
crowned  with  laurels.  It  was  firam  some 
traditionary  belief  respecting  the  coronation 
of  Virgil  and  Horace  with  laurel  in  the 
Capitol  ^of  which,  however,  no  record  is 
extant)  tnat  the  dignity  of  poet  laureate  was 
invented  in  the  fourteenth  century,  and  con- 
ferred on  Petrarch  at  Bome  by  the  senator 
or  supreme  magistrate  of  the  citf.  It  was 
intended  to  confer  the  same  honour  on  Tasso^ 
who,  however,  died  on  the  night  before  the 
proposed  celebration.  In  1725  and  1776  it 
was  granted  to  two  celebrated  improrisatori, 
the  Signor  Rufetti  and  the  Signora  Horelli, 
better  known  by  the  name  of  Corilla.  [Im- 
PBOvisiLToiu.]  In  most  European  countries  the 
sovereign  has  assumed  the  privilege  of  nomi- 
nating a  court  poet  with  various  titles.  In 
France  and  Spain  these  have  never  been  termed 
poets  laureate ;  but  the  imperial  poet^  or  Poeta 
Cesareo,  in  Germany,  was  invested  with  the 
laurel.  In  England  traces  of  a  stipendiarjr 
poet  royal  are  found  as  eariy  as  Henry  IIL, 
and  of  a  poet  laureate  by  that  name  under 
Edward  I V.  Skelton,  under  Henry  VIL  and 
Henry  VIII. ,  was  created  poet  laureate  by  the 
universities  of  Oxford  and  Cambridge,  and  ap- 
pears to  have  held  the  same  dignity  at  court; 
but  the  academical  and  court  honour  were 
distinct  until  the  extinction  of  the  university 
custom,  of  which  the  reign  of  Henry  VHL 
exhibits  the  last  instance. 

Boyal  poets  laureate  are  supposed  not  to  have 
begun  to  write  in  English  until  after  the  Refor- 
mation. The  office  was  made  patent  by  Charles 
I.,  and  the  salary  fixed  at  100/.  annually,  with 
a  tierce  of  Spam'sh  Canary  wine.  Under  Queen 
Anne  it  was  placed  in  the  control  of  the  lord 
chamberlain.  In  the  reign  of  George  IIL  the 
annual  ti^yce  of  wine  was  commuted  for  an 
increase  of  salary,  and  at  the  dose  of  the  same 
reign  the  custom  of  requiring  annual  odes  from 
the  lord  chamberlain  was  disoontinned. 

Kaiirel.  The  common  name  for  Laurus, 
The  Cherry  Laurel,  or  Common  Laurel  of  the 
gardens,  is  the  Cerasus  Laurwserasus, 

Kavreaete  (after  M.  de  la  Laurende,  a 
French  naturalist).  A  genus  of  rose-sporod 
Alffa,  the  type  of  the  order  LaureneMCtm, 
It  contains  some  of  our  commoner  seaweeds,  as 
L,  obtusa  and  pinnaiifida,  the  former  of  which 
forms  the  greater  part  of  what  is  now  sold  as 
Coraiean  Moss,  and  the  latter  is  sometimes 
eaten  under  the  name  of  Pepper  Dulse. 

Kan^nftan  RoelM*  In  Qeology,  an  im- 
portant group  of  rocks,  deriving  Its  name  fkom 
the  river  Su  Lawrence,  near  which  they  are 
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dereloMd.  These  locfai  are  anterior  to  those 
gf  nenuly  recognised  as  the  oldest  Silurian  and 
Ounbrian  strata  known  in  the  British  Islands. 
Thej  are,  howevar,  bolieyed  to  be  represented 
by  some  exsmples  of  gneiss  and  slate  in  Scot- 
land. Other  contemporaneous  series  will,  no 
doabt)  be  discovered.  Among  the  Lanrentian 
rocks  of  Canada  yeiy  singukr  indications  of 
the  existence  of  organic  bodies  haye  been  de- 
tilted  in  Serpentine,  Epidote,  and  other  mae- 
nesian  portions  of  the  metamorphosed  rock.  Of 
the  organic  origin  of  these  indications  tiiere 
can  be  little  doubt ;  but  it  is  not  ao  dear  to 
what  group  of  organisms  thej  may  be  referred. 
In  appearance  tiiey  remind  the  natuialist  of 
the  Kuduta,  a  group  of  which,  however,  ver^ 
little  is  reaUj  known.  Thev  resemble  Faram^ 
nffera  in  structure,  Sut  their  sise  is  gigantic 
Some  naturalists  have  referred  them  to  the 
Spongiadtt.  They  have  been  described  by 
Br.  Carpenter  and  others  under  the  name 
FQzoon  canadense, 

X«niia.  A  fatty  matter  of  an  acrid  taste, 
eontained  in  the  berries  of  the  common  laureL 

Lanrosteario  Aoid.  One  of  the  fatty 
acids  of  the  Bay  berry. 

bMinis  (Lat.).  The  typical  genus  of  Lau- 
fceea,  represented  by  the  Bay  or  Noble  LaureL 
The  bmnches  of  the  Bay  were  used  to  form 
the  crowns  placed  on  the  heads  of  the  heroes 
of  antiquity,  and  on  the  statues  of  the  gods. 
The  Bay  is  in  this  country  an  evergreen  shrub 
with  aromatic  leaves,  used  on  account  of  their 
agreeable  flavour.  Oil  of  Bay,  an  external 
stimulant,  is  expressed  from  the  fruit 

lAva  (from  Lat  •  lavare,  as  being  washed 
vp).  The  molten  matter  poured  out  from  active 
volcanoes  in  a  fluid  state.  Although  the  word 
admits  of  dear  definition,  the  mineral  pro- 
daced  u»  often  extremely  different  in  different 
places.  Thus  when  lava  is  erupted  into  the 
air,  the  upper  part  is  full  of  air  bubbles,  and 
resembles  a  coarse  ash.  It  is  then  called  soo- 
liaceons,  or  simply  scoria.  Not  unfrequently 
similar  scoriae  will  be  found  at  the  bottom  of  a 
flood  of  lava  where  a  thin  stream  has  first  come 
in  contact  with  uneven  and  damp  earth.  Bdow 
tbescoriaceous  surface  the  lava  is  more  compact; 
and  where  it  has  cooled  more  slowly  and  under 
greater  pr^sure,  it  is  found  to  have  assumed 
a  different  aspect  The  more  compact  and 
deeper  parts  of  a  lava  current  are  often  dis- 
tinctly porphyritic,  while  the  parts  near  the 
surface  are  sometimes  like  glass.     [Obsidian.] 

Lavas  differ  in  composition,  but  on  the  whole 
thpTe  is  a  general  similarit|r  in  many  respects 
between  the  lavas  of  different  countries  and 
distant  times.  The  same  laws  would  seem 
to  have  always  acted  in  reference  to  their 
formationT 

Lava  poured  out  under  water  assumes  a 
different  appearance  from  that  which  has  been 
erupted  in  the  air.  It  is  more  compact,  and 
resembles  basalt    [Ba8AI.t  and  Volcano.] 

lATaaaala.  A  genus  of  Lalriata,  eon-* 
tuning  two  well-known  officinal  plants,  Z. 
ttro,  the  oomnion  Lavender,  and  L.  ^ica, 
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which  vidds  oil  of  Soike ;  the  latter  is  some' 
what  die  laiger  of  tne  two.  Lavender  is  an 
nndershmb,  with  linear  grey  leaves  and  close 
spikes  of  bluish  flowsfs,  fsom.  whidi  iatter  by 
oistillation  the  essential  oU  of  Lavender  is 
pocured.  Preparations  of  Lavender  are  use^ 
rx>th  invperfumery  and  medicine.  Th^  oil  of 
Spike,  which  has  %  less  agreeable  peiAime,  is 
used  by  painters  on  porcelain,  and  by  artists  in 
the  preparation  of  varnishes. 

SAwendar*    [Latamdvul] 

SAwaBdvlaiia.  An  amorphous  mineral, 
of  a  lavender-blue  colour,  from  Annabers  in 
Saxony.  It  is  a  mixture  of  arsenates  of  cobalt, 
nickel,  and  copper. 

Aawar  (as  it  is  otherwise  called  sax  fttwr- 
teort^  the  word  looks  like  a  corruption  of  /tesr). 
The  PoTfhyra  vuiforis,  esteemed  by  some  as  a 
delicacy.     What  is  called  ^rsffi  iater  is  Ulfm 


(Lat).  Among  the  Bomans  and 
Latins,  Lavema  was  the  patron  soddess  of 
thieves.  A  grove  on  the  yia  Salana  at  Rome 
was  sacred  to  her.  The  origin  of  the  name 
is  doubtfhl 

Xa.w  (Lat  lex).  Law,  cdUeeHm  and  parH-^ 
eular, — We  employ  the  term  law  to  denote  a 
body  of  rules,  or  all  the  rules  applicable  to  a 
given  subject ;  e.  g.  the  Soman  taw,  the  law 
of  nature.  We  employ  the  term  a  law  to 
denote  an  individual  rule. 

The  idea  of  law,  in  its  strictest  aense^  com- 
prehends the  notion  of  two  parties ;  a  superior 
imposing  it,  and  an  inferior  obeying  it 

Laws,  improperly  or  metafkorioaUy  so 
called, — In  common  language  it  is  ususl  to 
apply  the  word  law  to  designate  principles  or 
properties  which  can  only  be  thus  named  by 
analogy.  Whenever  certain  causes  invariably 
or  generally  produce  like  effects,  this  conse- 
quence of  effect  upon  cause  is  populariy  termed  a 
taw.  Thus  we  speak  of  the  law  of  nature  with 
reference  to  inanimate  or  irrational  subjects; 
of  the  law  qf  gravitation,  by  which  bodies  are 
mutually  attracted  to  each  other ;  of  the  laws 
of  motion,  of  the  laws  which  regulate  certain 
processes  in  animal  and  vegetable  economy, 
sc.  In  this  sense,  laws  have  been  defined  to 
mean,  '  the  necessary  relations  resulting  from 
the  nature  of  things.'  The  analogy  is  nobly 
expounded  in  a  well-known  passage  of  Hooker^l 
Ecclesiastical  Polity,  at  the  end  of  the  first 
book. 

Law  defined. — ^Law,  in  its  stricter  sense,  as 
applied  to  the  voluntary  actions  of  a  man, 
comprises  the  notion  of  a  command  issued  by 
a  superior  imposing  an  obligation  on  a  subject. 

Laws,  Divine  <md  Human. — Laws  are  di- 
vided, according  to  the  superior  who  imposes 
them,  into  divine  and  human :  tiie  law  of  G^ 
and  the  law  of  man. 

Law  of  Nature. — The  law  of  nature,  however 
extensive  in  its  philosophical  meaning,  is  much 
more  confined  in  that  sense  in  which  alcme  it 
is  within  the  province  of  jurisprudence.  Be- 
garding  it  as  merely  applicable  to  the  relative 
duties  of  men  in  a  community,  it  is  suflSdent 
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for  practical  purposea  to  obsenre,  with  GnftitaB, 
that  its  fint  principle  is  the  sociabili^  of  man ; 
and,  coDsei^uently,  that  the  ooneerration  of 
fociety  in  its  actual  state,  whether  from  the 
motive  of  mutual  distrust,  as  Hobbes  main- 
tained, or  from  innate  beneTolence,  as  his 
adver8)|rit«  contended^  is  the  duty  wbich  it 
imposes  on  everyone. 

Let  us  suppose,  therefore,  that  in  a  oommanit  j 
such  us  our  own  there  could  occur  at  once  a 
suspension  of  all  civil  positive  law;  and  that,  at 
the  same  time,  the  sanctions  of  ^e  divine  or 
uuratten  law  could  be  withdrawn.  Men  would 
thus  be  restored  to  a  state  of  natural  liberty. 
Tiie  natural  law  is  that  code  of  duties  which 
would  then  take  the  place  of  all  other  legislation. 
Every  act  tending  to  iiy'ure  our  neighbour  in 
pt>r8on  and  property,  every  act  in  any  way 
tending  to  disturb  or  impair  the  frame  of 
society,  would  then  be  prohibited  by  natural 
law,  as  it  now  is  prohibited  by  laws  human 
and  divine.  Undoubtedly  the  natural  law, 
in  the  sense  in  which  it  is  commonly  used, 
comprehends  a  far  wider  range  of  objects. 
The  duties  of  personal  holiness,  the  relative 
duties  of  the  members  of  a  family,  the  duties 
of  active  benevolence;  all  these  are  dictated  to 
us  by  conscience^  as  much  as  abstinence  from 
positive  ic^justice.  But  the  province  of  juris- 
prudence is  too  limited  to  admit  of  the  con- 
sideration of  these  higher  parts  of  morality, 
and  is  concerned  only  with  political  society. 

Law  of  Nations, — The  principle  of  natural 
law  between  individuals  in  a  community  wo^ld 
thus  be  ittb  maintenance  of  the  status  quo,  or 
actual  condition  of  things,  and  the  insuring  to 
every  one  the  continuance  of  all  his  possessions. 
This,  therefore,  is  the  elementary  dogma  of 
that  only  branch  of  natural  law  which  can  be 
said  to  exist  as  a  definite  rule  of  conduct; 
namely,  the  law  of  nations.  Nations  are  in  a 
state  of  natural  liberty  with  reference  to  other 
nations.  For,  since  they  have  no  earthly 
superior  to  establish  rules  for  them,  the  only 
maxims  which  govern  their  iuteioourse  are 
certain  oonventional  arrangements,  the  object 
of  which  is.  the  maintenance  of  the  existing 
society  and  intercourse  between  the  subjects 
of  distinct  sovereign  states.  All  the  rules  of 
national  law  have  this  for  their  ultimate  end. 
The  natural  law  of  men,  to  use  the  phrase 
of  Hobbes,  teaches  the  absolute  duties  subsist- 
ing between  men  and  men;  the  natural  law 
of  nations,  those  subsisting  between  men  in 
societies:  or  (in  a  compendious  definition), 
national  law  is  the  law  oi  nature  applied  to 
independent  states  as  if  they  were  individuals. 

The  law  of  nations,  according  to  the  com- 
prehensive arrangement  of  Macintosh,  com- 
prises '  the  principles  of  national  independence, 
the  intercourse  of  nations  in  peace,  the  privi- 
leges of  ambassadors  and  inferior  ministers,  the 
oommerod  of  private  subjects,  the  grounds  of 
just  war,  the  mutual  duties  of  belligerent  and 
neutral  powers,  the  limits  of  lawful  hostility, 
the  rights  of  conquest^  the  faith  to  be  observed 
in  waxfiire,  the  force  of  an  acmiatice,  of  safe- 
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conducts  and  of  punorts^  the  nature  waA 
obligation  of  alliances,  the  means  of  negotiation, 
the  authority  and  interpretation  of  treaties  of 
peace.' 

But  the  law  of  nations,  in  its  pactical  senses 
widely  differs  from  this  extensiTe  and  philo- 
sophical compendium  of  international  <»itieaL 
Many  of  the  maxims  which  relate  to  the 
subiects  here  enumerated  belong  rather  to  the 
higher  province  of  morality  than  to  that  of 
jurisprudence.  The  only  punishment  of  which 
the  sanction  can  be  applied  in  this  species  of 
law  is  the  hostility  of  other  states  towards 
that  which  violates  it  Whoever,  therefore,  is 
powerflil  enough,  whether  from  his  own  strength 
or  from  position  and  alliances,  to  defy  such 
punishment,  is,  in  a  certain  sense,  abore  the 
law.  Hence,  although  the  law  of  nations,  con- 
sidered as  a  branch  of  that  of  nature,  would 
lay  down  absolute  rules  of  conduct  in  the 
highest  as  well  as  the  lowest  matters  of  policy 
within  its  reach,  it  may  safelv  be  said  that  the 
law  of  nations  as  a  body  of  recognised  right 
extends  only  to  a  portion,  and  that  the  least 
important^  of  these  matters.  The  only  maxims 
which  can  be  said  to  subsist  as  laws  are  those 
which  are  never  or  rarely  violated  by  European 
states;  because  the  inconvenience  of  their 
general  neglect  would  overbalance  the  parti- 
cular inconvenience  of  adhering  to  them  in  a 
given  instance.  Thus  all  will  acknowledge 
that  there  is  a  wide  difference,  in  point  of 
predseness  and  obli^tion,  between  the  prin- 
ciples which  forbid  unjust  aggression  or  severity 
tovrards  the  conquered,  and  those  which  pre- 
scribe the  privileges  of  ambassadors  and  the 
protection  of  peaceful  aliens. 

The  subjects  to  which  national  law  is  most 
strictly  confined  aro  customaiy  rules  respected 
by  the  mutual  consent  of  nations,  razely  in- 
finnged  by  the  voluntary  act  of  a  sorereign 
power,  and  of  which  the  infringement  is  con- 
sidered to  require  satisfaction  and  reparation. 

It  is  to  be  observed,  that  although  several  of 
the  maxims  of  national  law  (such,  for  example, 
as  the  sanctity  of  the  persons  of  ambassadors) 
are  usually  held  binding  in  transactions  with 
all  nations  of  the  globe,  yet  the  great  bulk  of 
its  rules  are  only  recognised  and  observed  by 
the  Christian  states  of  Europe  and  i^merica  in 
their  dealing?  with  each  other. 

National  law  (from  its  defective  sanction 
and  want  of  a  sovereign  legislator  as  to  its  de- 
tails) may,  perhaps,  Iw  more  properly  termed 
the  custom  than  the  law  of  nations. 

The  reduction  oif  the  law  of  nations  to  a 
system  was  first  made  by  Grotius,  in  a  work 
which  (as  Sir  J.  Mackintosh  has  well  observed  X 
though  we  now  indeed  justly  deem  it  imperfect^  is 
among  the  most  complete  that  the  worU  has  yet 
received,  at  so  early  a  sta^e  in  the  progress  of 
any  science,  from  the  genius  and  learning  of 
one  man.  To  him  succeeded  Puffendorf ;  who;, 
avoiding  the  inconvenient  and  unscientific  me- 
thod of  Grotius,  has  (to  use  the  words  of  the 
statesman  already  quoted),  without  the  genius 
of  his  master,  and  with  vciy  inferior  leecning^ 
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treated   the   enlgect  with  sound  sense,  with! 
dear    method,   with  extensive  and  accurate ! 
knowledge,    and  with  a  copionsness  of  detail  I 
sometimes  indeed  tedious,  out  always  instrnc- 
Uve  and  satdafactory.    In  addition  to  the  works 
of  these  illustrions  authors,  the  rules  of  national  | 
law  are   to  be  found,  firsts  in  the  treatises  of , 
sereral  otf^er  authors,  who  are  usually  reffarded 
as  authorities ;  of  whom  Bynkerschoek  {Opera 
Omnia^  fol.  Lug.  Bat  1767 ;  EngL  trans,  fol. 
1749),  Vattell,  mcquefort,  Rutherforth  {Insti- 
tutes 1779),   Yon  Martens,   and  others,  may 
be  cited :  secondly,  in  the  treaties  which  haye 
been  at  different  times  concluded  between  Eu- 
ropean states ;  especially  those  of  Westphalia, 
1648 ;  Utrecht,  1713  ;  Aix-la-Chapelle,  1748  ; 
Paris,   1763;  and  Vienna,  1814.    A  full  sum- 
maiy'of  the  bibliography  of  this  subject  will 
be  iouud  in  the  introductory  chapter  of  Hfr. 
Manning^s  work  on  the  Law  of  Nations  (1839). 
(See  also  the  standard  work  of  Dr.  Wheaton  Chi 
International  Law,  2  vols.  8ro.,  and  the  recent 
treatises  of  Sir  R.  Fhillimore  and  Dr.  Twiss.) 

The  language  of  couventious  and  treaties 
has  frequently  given  occasion  to  disputes. 
Subsequently  to  the  revival  of  letters,  and 
nntil  the  peace  of  Nimeeuen  (1679),  the  state 
langoage  ordinarily  used  was  the  Latin ;  but 
since  that  period  it  has  chiefly  given  way  to 
the  French,  which  is  now  commonly  used  be- 1 
tween  nations  employing  different  languages 
in  tiieir  public  acts. 

Law,  jPosititfe  or  Municipal. — ^This  is  the 
term  usually  employed  to  oistinguiBh  law,  in 
its  ordinary  sense  (the  expression  of  the  will 
of  a  supreme  power  in  a  state),  from  all  the 
other  species  of  law  (improperly  so  called)  with 
which -we  have  hitherto  been  occupied.  It  is 
called  positive  law,  because  established  in  the 
form  of  direct  and  definite  iiyunctions ;  fmmi' 
eipalf  from  the  Latin  municimum,  a  town  pos- 
sessed of  privileges  and  local  laws. 

Positive  law  is  '  a  rule  of  civil  conduct  pre- 
scribed by  the  supreme  power  in  a  state.' 
Blackstone  adds,  '  commanding  what  is  ri^ht, 
and  prohibiting  what  is  wrong.'  But  as  it  is 
dear  that  the  right  commanded  and  the  wrone 
prohibited  acquire  the  character  of  right  and 
wrong  only  from  being  so  commanded  and 
prohibited,  the  latter  half  of  the  definition  is 
evidently  comprehended  in  the  first.  A  regu- 
lation or  body  of  regulations,  usually  adhered 
to  by  men  in  their  dealings  with  each  other,  but 
not  commanded  by  thedvil  power  nor  enforced 
by  lawful  punislunent^is  properly  called  a 
cMstom ;  but  when  such  regulations,  whether 
set  by  men  to  each  other  on  a  footing  of 
equality,  or  by  subordinate  bodies  within  the 
state  to  individuals,  can  be  enforced  by  law- 
ful punishment,  the  sovereign  power  allowing 
such  punishment,  the  sovereign  power  thereby 
adopts  the  regulations,  and  they  become  laws 
in  tne  strictest  sense  of  the  word. 

A  law  is  also  defined,  'a  command  of  a  poli- 
tical superior  obliging  the  subject  to  a  |mr- 
ticular  course  of  conduct.'     This  definition 
oamprehends  most  of  the    dvil   institutions 
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with  which  jurispmdenoe  is  ooneemed ;  but  it 
appears  to  exclude  some  which  are  neverthe- 
less within  the  province  of  that  science.  For 
example^ 

1.  many  laws  are  enacted  to  explain  former 
laws,  and  also  to  repeal  former  laws.  Neither 
of  these  can  be  said,  in  strictness,  to  answer 
the  definition  of  law  which  describes  it  as  a 
command,  unless  we  consider  them  as  re- 
enacting  former  commands.  2.  The  Roman 
jurists  applied  the  term  '  laws  of  imperfect 
obligation  ^  to  certain  enactments  of  their  law 
prescribing  particular  conduct,  butwilhout  any 
penalty  heing  expressed  in  the  event  of  their 
violation.  These  were  not  commands,  not 
being  enforced,  and  could  not  be  said  to  oblige 
the  subject^  who  was  at  liberty  to  escape  the 
obligation.  Our  laws  reoo^ise  no  such  rules 
as  £ese.  If  a  statute  eigoins  or  prohibits  an 
action  without  adding  any  express  penalty,  the 
courts  of  justice  presume  that  a  violation  of 
the  Statute  is  punishable.  Law,  as  the  subject 
matter  of  jurisprudence,  is  that  which  obliges 
the  subject  to  a  particular  eourse  of  conduct 
by  general  rules  of  action.    This  excludes — 

1.  Laws  made  to  permit  or  restrain  the  acts 
of  specified  individuals.  Such  were  called  by 
the  Romans  privile^a,  or  under  the  emperor^s 
private  rescrij^;  m  our  law,  private  acts  of 
parliament.  The  sovereign  body  in  the  state, 
having  the  power  to  repeal  and  modify  its  own 
enactments,  can  by  an  expression  of  its  will 
exempt  particular  persons  nom  its  own  iijune- 
tions,  or  can  impose  new  duties  on  particular 
prsons.  Such  decrees  have  all  the  force  of 
law ;  but  they  do  not  form  a  part  of  the  general 
law  of  the  country. 

2  Laws  made  to  suit  a  particular  emergency, 
occasional  or  particular  commands,  which  are 
distinguished  from  generallaws  by  their  «Aor^ 
duration.  To  exemolify  this  dif^nce,  it  has 
been  said  that  should  a  sovereign  command  all 
his  subjects  to  wear  black  as  their  ordinary 
dress,  such  a  command  would  be  a  law ;  but 
should  he  Older  a  general  mourning  for  a  stated 
time,  such  an  order  would  not  have  sufficient 
permanence  to  entitle  it  to  that  appeUation. 

Every  command  given  by  a  political  superior 
is  a  law  in  point  of  force ;  but  it  is  necessazy 
to  establish  some  distinction  between  occasional 
and  general  commands,  as  otherwise  every  di- 
rection of  a  public  officer,  every  incidental 
command  of  a  military  superior,  must  be  oon- 
ndered  as  a  law.  An  act  to  suspend  the  col- 
lection of  a  duty  for  a  given  time,  an  order 
in  council  to  admit  bonded  goods,  or  to  issue 
any  temporary  regulations  respecting  trade  and 
commerce,  royal  proclamations;  all  these  are 
familiar  instances  of  the  speeies  of  occasional 
or  particular  commands. 

Municipal  law  is  commonly  divided  into  two 
branches ;  that  which  concerns  the  public  duties 
of  individuals  with  reference  to  the  stale,  and 
that  which  concerns  the  private  relations  of 
individualB  towards  each  other.  The  division 
between  these  branches  is  not  in  aH  systems  the 
same.    Under  the  old  Gtermanie  institutionv 
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for  example,  most  crimes  were  considered  as 
ciril  injuries  only. 

Laws,  strictly  so  called  and  forming  the  body 
of  public  right  in  each  separate  state,  are  to  be 
found  either  in  codes  sanctioned  by  the  au- 
thority of  the  state ;  or  in  decrees  issued  and 
made  public  by  such  authority ;  or,  finally,  in 
certain  unwritten  customs,  to  which  that  au- 
thority, by  sanctioning  them,  has  given  the 
force  of  law. 

The  code  of  law,  under  all  Mohammedan 
governments,  is  to  be  found  wholly  or  in  part 
in  the  Koran,  which  to  Mohammedans  bears  the 
character  both  of  revealed  and  civil  law.  Those 
of  the  Hindus  and  many  other  nations  are 
likewise  considered  by  them  to  possess  the 
authority  of  a  religious  sanction. 

In  Western  Europe  the  laws  in  force  in  most 
of  its  countries,  although  modified  and  repub- 
lished by  their  several  legislatures,  are  in  great 
measure  founded  on  what  is  termed  the  Boman 
law.  This  body  of  law  is  piineipally  declared 
in  the  Pandects^  Code,  and  Institutes  of  the 
emperor  Justinian ;  but  these  contain  only  a 
digest  of  a  small  portion  of  the  laws  which 
prevailed  in  the  ancient  Boman  empire. 

7^  Soman  Z<iw.~<  Inasmuch,'  to  use  the 
words  of  our  own  learned  judge  Lord  Holt,  '  as 
the  laws  of  all  nations  are  doubtless  raised  out 
of  the  civil  law,  as  all  governments  are  sprung 
from  the  ruins  of  the  Boman  empire,  it  must 
be  owned  that  the  principles  of  our  law  are 
borrowed  from  the  civil  law,  therefore  grounded 
upon  the  same  reason  in  many  things.' — The 
manner  in  which  the  Boman  law  has  been  in- 
troduced into  the  jurisprudence  of  modem 
Europe  may  be  said  to  have  been  twofold :  firsts 
through  this  prevalence  of  Boman  usages,  de- 
rived from  the  times  of  the  empire,  among  the 
population  of  various  countries,  especially  that 
part  of  it  which  was  collected  in  towns ;  secondly, 
through  the  efforts  of  the  ecclesiastics,  who 
learnt  the  civil  law  from  the  Codfx  of  Theodo- 
sius,  and  from  the  works  of  Justinian,  and  in- 
troduced it,  as  far  as  their  authority  extended, 
into  such  branches  of  justice  as  they  were  per- 
mitted to  administer,  and  especially  into  tlieir 
canon  law,  which  the  various  princes  of  Europe 
permitted  to  be  binding,  to  a  different  extent 
in  difieront  countries,  upon  their  lay  as  wdl  as 
clerical  subjects.  Thus  the  Boman  law  is  in 
one  sense  the  oldest  and  fundamental  part  of 
public  right  in  many  countries:  in  another 
sense  it  is  a  comparatively  recent  importation, 
altering  the  character  of  their  respective  legis- 
lations. The  Boiftan  law  comprises  what  are 
termed  the  iKSTinrrBa,  Pandects,  Cods,  and 
KoTSLLJB  [see  these  terms].  These  have  been 
collected  and  published  together,  under  the 
title  of  Corpiu  Juris  CHvUit ;  the  best  editions 
being  those  of  Amsterdam  (8vo.  1664)  for  the 
text,  and  of  Qothofred  (fol.  Paris  1628)  for 
the  text  and  notes.  The  most  elaborate  modem 
work  on  the  history  of  the  Boman  law  is  that 
of  Savigny. 

It  would  be  impossible,  within  our  limits, 
to  give  die  reader  any  useful  bibliographical 
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notice  on  a  subject  which  in  foreign  conntn<>« 
has  necessarily  received  such  abundant  at- 
tention and  illustration ;  and  English  treafiM 
writers  on  the  civil  law  are  few,  and  of  no 
great  value,  that  law  having  only  existed 
among  ourselves,  as  we  have  seen,  in  certain 
limit^  departments. 

Civil  Law  in  Enffland.^Jn  England,  while 
in  the  way  of  ancient  custom  there  are  fewer 
vestiges  of  the  civil  law  than  in  any  other  of 
the  provinces  of  ancient  Borne,  vet  in  the  way 
of  ecclesiastical  jurisdiction  it  has  been  wider 
spread  and  continued  longer  in  force  than 
almost  anywhere  else. 

Although  Britain  was  a  highly  civilised 
province  possessing  140  cities  and  towns  in 
the  time  of  the  Bomans,  yet  the  numbers  and 
violence  of  her  invaders,  especially  the  Saxons 
and  the  Danes,  appear  to  have  extinguished 
almost  every  relic  of  her  provincial  customs  and 
jurisprudence  It  is  chiefly,  therefore,  to  the 
clergy  that  we  are  to  look  for  the  prevalence 
of  the  civil  law  in  England,  and  it  has  been 
introduced  by  them  in  several  ways. 

1.  At  the  Norman  invasion  a  considerable 
accession  to  the  numbers  and  influence  of  the 
spiritual  body  in  England  took  place.  A  cen- 
tury afterwaras  the  discovery  of  the  Pandects 
rendered  the  study  of  jurisprudence  familiar 
chiefly  among  that  body,  which  monopolised  most 
of  the  learning  and  intelligence  of  the  age.  The 
clergy  introduced  it  into  England ;  an^  as  the 
rude  and  simple  justice  of  the  Saxons  was  in- 
adequate to  meet  the  wants  of  the  people,  most 
of  the  earl^  lawyers,  who  were  themselves 
chiefly  ecclesiast  ics,  sought  in  the  pages  of  their 
favourite  works  for  principles  to  supply  the 
defects  as  they  arose.  Hence  in  the  works  of 
Bracton,  Britton,  and  Fleta  (written  expressly 
on  the  common  law  of  England,  that  is  the  cus- 
tomary law  of  the  Saxons  modified  by  extensive 
introduction  of  Norman  usages),  we  find  con- 
stant referonce  not  only  in  spirit  but  in  words, 
to  the  civil  law.  The  time  during  which  the 
study  of  the  latter  was  most  in  vogue  amMig 
English  lawyers  appears  to  have  been  between 
the  reigns  of  Stephen  and  Edward  III.  During 
the  greater  part  of  that  period  a  constant 
struggle  was  carried  on  between  the  ecclesias- 
tical lawyers  (supported  in  many  cases  by  the 
crown)  and  the  jjopular  party  in  fiivour  of  the 
old  customary  rignt,  which  was  defended  by 
the  temporal  nobility.  The  final  victory  of 
the  common  law,  and  its  establishment  as  the 
rule  of  the  land,  excepiMn  particular  cases,  may 
be  dated  from  the  reign  of  Edward  I. 

2.  The  jurisdiction  of  the  lord  chancellor  of 
England  is  a  subject  considered  elsewhere. 
[Ca&KCXLLOB.]  It  is  suflicient  here  to  re- 
mark, that  as  most  of  the  chancellors  under  the 
Plantagenet  kings  were  ecclesiastics,  and  as  the 
matters  intrusted  to  their  deciHion  were  those 
to  which  the  rules  of  the  common  law  did  not 
apply,  they  generally  searched  for  precedents  in 
that  of  Bome ;  which  has  hence  been  largely 
imported  into  one  great  branch  of  modem 
English  law,  namely,  Equity, 
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3.  In  some  pazticiiLir  matters  thenil«0  of  die 
dril  law  hare  alwETB  been  allowed  hj  enstom 
to  prerail  in  En^^d.  Of  theae^  cogniaanoa 
WIS  Uken  hy  the  conitaof  honcNir  andouTalry, 
no V  £illen  into  dianae ;  hj  the  High  Court  of 
Admiralty  [  AnmBALTT] ;  and  by  the  oonrta 
of  the  two  umTeraitiea  of  Oxford  and  Cam- 
bridge. 

4.  The  chief  inilaenoe  of  the  dvil  kw  in 
EopUod  haa  been  through  the  canon  law, 
which  was  fimnded  npon  it 

Law,  Canon. — The  rules  which  were  framed 
by  the  Christian  church  for  its  own  apiritnal 
polity  may  be  sapposed  to  have  had  their  ori- 
gin in  the  very  earliest  periods  of  Christianity 
it«!elf ;  but  all  the  authority  and  force  which 
thej  possessed  could  arise  only  from  the  mutual 
consent  of  the  &ithful  to  be  bound  by  them, 
until  the  establishment  of  Christianity  as  a 
state  religion  entirely  altered  the  character  of 
ita  spintvud  constitution.  The  temporal  juris- 
diction which  was  then  conceded  totke  bishops, 
together  with  the  legal  force  giTen  by  seyeial 
emperors,  and  by  Justinian  in  particular,  to 
the  canons  of  councils,  p;radualnr  called  into 
existence  a  new  and  indepenaent  body  of 
legislation. 

When  the  Western  Empire  had  been  oyer- 
t{irown,  the  authority  of  the  popes,  as  temporal 
goTemors,  was  by  degrees  confirmed  in  the 
city  of  Rome  and  Uie  a4jacent  country.  At  the 
same  time  the  power  of  the  ecclesiastical  body 
was  increased  and  extended  in  other  countries ; 
and  therererence  attached  to  their  authority  g^ye 
to  the  spiritual  censures  with  which  they  yisited 
particular  offences  a  greater  force  tluui  to  the 
sanctions  of  tlie  national  law.  Thus,  besides 
matters  of  church  goyemment,  which  were  at 
first  the  particular  subject  of  the  pontifical  law, 
it  comprehended  withm  its  pumew  numerous 
and  important  branches  of  the  civil  law  of 
persms  and  property. 

•  About  the  year  1150,  the  yarious  edicts  then 
in  force  of  the  seyeral  popes,  together  with  the 
canons  of  councils,  and  the  authoritatiye  de- 
clarations of  fathers  and  doctors  of  the  church, 
were  collected  together  by  the  monk  Oratian, 
snd  reduced  into  a  yolume  called  the  Decretuni, 
and  considered  as  the  earliest  authority  in 
canon  hiw,       . 

In  the  next  century.  Pope  Greffory  IX. 
published  fiye  books  of  Dbcrbtals  [whicn  see], 
collected  from  the  Decretal  Epistles  of  the  Popes, 
to  which  Boniface  VIII.  .added  a  sixth  book,* 
about  the  end  of  the  same  centuiy.  To  these 
were  added,  at  subsequent  periods,  the  C'e- 
mentine  Constitutions,  a  seyenth  Book  of  De- 
cretals, and  a  Book  of  Institutes.  The  whole 
of  these  authorities  were  collated  and  published 
by  Gregory  XIII.  in  1580,  under  the  title  of 
Carpvu  Juris  Canonici, 

In  matters  of  eyidence,  and  as  far  as  practi- 
cable in  the  forms  of  proceeding,  the  compilers 
of  the  canon  law  founded  their  system  upon 
that  of  Borne,  with  which  they  were  best  ae- 
qurunted.  In  all  such  matters  of  civil  juris- 
diction as  their  legislation  embraced,  they 
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Ukewise  assmned  it  m  t3ia  basis  of  their  struo* 
tnre.  By  the  practice  of  all  ecclesiastical  courts 
the  dyil  law  is  allowed  to  come  in  aid  of  and 
to  supply  the  canon  law,  in  all  such  eases  as 
are  there  omitted.  The  subjects  of  the  canon 
law  were :  1.  The  hierarchy  and  goyemment  of 
the  church ;  2^  All  things  relating  to  pious 
uses;  3.  The  wUlsofdefhncts,  the  guardianship 
of  orphans,  and  matters  of  maxriage  and  divorce. 
But  It  jras  by  no  means  permanently  received, 
in  iQOst  European  countries,  to  its  nill  extent. 
Its  jurisdiction  only  subsisted  by  the  toleration 
of  princes ;  and  therefore  yaried  aa  the  super- 
stition or  piety  of  these  soyereigns,  or  their 
jealousy  of  ecclesiastical  usurpation,  altematdy 
predominated.  But,  upon  tne  whole,  its  an- 
thoritjr  became  so  deeply  rooted,  that  eyen  in 
countries  which  have  in  later  times  rejected  the 
authority  of  the  pope,  its  rules  are  still  referred 
to,  not  merely  m  matters  relating  to  church 
benefices,  but  also  in  some  cases  of  purely  ciyU 
jurisdiction. 

Neyerthelesfl^  although  in  early  times  its 
authority  was  asserted  by  the  popes  on  the 
ground  of  their  temporal  superionty  oyer  all 
earthly  soyereigns,  its  force  in  every  country 
must  now  be  said  to  depend  upon  the  will  oi 
the  state,  which  giyes  the  force  of  law  to  its 
proyisions. 

It  is  supposed  that  the  decrees  and  canons 
of  the  church  of  Bome  were  adopted 'in  this 
country  so  early  as  ▲.&.  605,  shortly  after  the 
introduction  of  Christianity  amonff  the  Saaans ; 
but  they  were  not  folly  recognised  by  the  state 
until  after  the  Norman  conquest.  Prom  that 
period  the  power  of  the  bishope  made  rapid 
strides,  insomuch  that  they  succeeded  in 
retaining  many  branches  of  jurisdiction  of 
which  in  other  countries  the  temporal  power 
had  depriyed  them.  In  addition  to  the  general 
canon  law,  we  haye  in  England  a  particular 

Eroyincial  law — ^the  oonstUuHon*  of  the  papal 
igates  and  councils  of  this  country  in  1237 
and  1269 ;  and  a  further  body  of  constitutions, 
framed  in  proyincial  synods  under  the  authority 
of  successive  archbishops  of  Canterbury,  from 
Stephen  Langton  in  1222  to  Archbishop  Chi- 
chele  in  1414,  and  adopted  subsequently  by  the 
province  of  York.  These  constitutions  haye 
been  illustrated  by  the  commentaries  of  distin- 
guished ecclesiastics,  and  principally  those  of 
Lyndwood,  who  flourished  in  the  reigns  of  Heniy 
V.  and  Henry  VI.  The  canons  of  the  Protestant 
church  passed  in  the  convocation  of  A..D.  1603, 
although  ratified  by  King;  James  I.  for  himself 
and  his  successors,  yet  do  not  (as  Lord  Mans- 
field finally  decided)  bind  the  laity^,  except 
so  far  as  they  declare  the  older  provisions  of 
the  law.  The  most  standard  work  on  English 
Ecclesiastical  Law  is  Gibson's  Oodex  Juris 
Anfflifani.  The  best  guides  for  the  studnnt  . 
are  the  compilations  of  Dr.  Bum  and  Sir  B. 
Phillimore. 

Law  of  England^  Common  Law. — ^This  ex- 
pression is  useid  in  two  different  senses,  accord- 
ing to  the  subject  under  consideration.  We 
speak  of  the  common  kw  in  contradistinction 
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to  the  dvil  kw,  <a  to  equity ;  Ai6aniii|;aeertaiii 
portion  pf  our  laws  lelatinff  to  a  definite  subject 
matter,  and  administered  in  courts  following 
partLciUar  rules  of  cTidence  and  modes  of  pro- 
cedure. We  also,  by  the  common  law,  some- 
times mean  the  unwritten  or  ancient  cusUmiary 
law ;  in  this  sense  it  is  opposed  to  the  statute 
law,  which  is  of  positive  enactment. 

The  constitution  and  laws  of  our  Anglo-Saxon 
ancestors  have  been  the  subject  of  innumerable 
theories  and  contnidictoiy  systems^  since  the 
ingenuity  of  modem  times  has  been  applied  to 
their  inyestigation ;  but  all  the  efforts  of  the 
learned  hare  gone  no  further  than  to  establish 
the  existence  of  a  few  principles  and  customs 
common,  for  the  most  part,  to  the  Germanic 
tribes  in  general 

Edward  the  Confessor  reduced  the  customs 
of  the  coimtiy  into  something  resembling  a 
system  of  hiw ;  and  although  his  enactments 
are  lost^  it  is  to  his  reign  that  we  must  look  for 
the  most  authentic  form  of  Anglo-Saxon  polity. 
The  king  was  guided  and  controlled  in  his  deli- 
berations by  the  witan,  or  chief  men,  assembled 
in  the  gemote,  or  meeting ;  but  their  relative 
power  and  that  of  the  sovereign  varied  accord- 
ing to  the  strength  or  weakness  of  the  latter. 
Justice  was  administered  in  the  county  courts, 
where  the  good  men  or  landowners  assembled, 
and  the  bishop  and  sheriff  presided.  Questions 
of  property  were  decided  by  ordeal,  or  by  a 
tribunal  of  sworn  witnesses.  In  criminal  as 
welUas  in  civil  cases  the  defendant  sometimes 
fireed  himself  by  the  oath,  of  compurgators,  or 
wager  of  law,  as  it  was  called  when  adopted 
bv  the  Normans.  The  inhabitants  of  every 
district  were  mutual  guarantees,  by  the  custom 
of  frankpledge,  whidi  was  founded  on  two 
principles :  the  one,  the  liability  of  the  lord  or 
superior  for  the  appearance  of  his  vassals ;  the 
other,  the  collective  responsibility  of  the  ty  thing, 
or  hundred,  for  all  its  individual  members : 
which  was  not  prevalent  in  all  England,  and 
entirely  unknown  in  the  northern  shires. 

By  the  Norman  conquest  and  the  division  of 
the  better  portion  of  England  between  Norman 
proprietors  holding  in  chief  of  the  crown,  the 
feudal  system  of  law,  as  regarded  land  and  ite 
incidents,  was  early  introduced  into  the  country. 
Other  portions  of  Norman  jurisprudence  were 
imported  at  a  later  period,  through  the  medium 
of  the  king's  courts ;  which,  being  at  first  con- 
fined in  jurisdiction  to  the  domains  of  the 
crown,  gradually  supplanted  the  old  Saxon 
courts,  although  these  long  continued  to  be 
governed  by  their  national  law. 

The  three  great  institutions  in  which  English 
law  differs  from  that  of  other  countries— the 
parliament;  the  system  of  tenures  and  their 
incidents,  on  which  the  law  of  real  property  is 
founded ;  and  the  trial  by  jury — may  perhaps 
be  said  to  have  been  found^  on  Normau  juris- 
prudence, but  to  have  become  prevalent  through 
their  analogy  to  Anglo-Saxon  institutions. 
[Pabuajcbnt.] 

The  first  consequence  of  the  invasion  of 

the  Normans  was,  that  different  modes  of  trial 
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were  prevalent,  according  to  tbe  nation  to  which 
the  contending  parties  belonged.  Compmgar 
tion  or  '  wager  of  law '  was  the  common  mode 
of  decision  between  Englishmen.  In  crimiiuil 
cases,  it  was  usually  by  the  oath  of  eleven  com- 
purgators chosen  out  of  an  array  of  firoiteen. 
In  civil  suits,  the  amount  of  the  compurgation 
required  seems  to  have  been  regulated  by  the 
value  of ,  the  property  claimed.  To  this  pecu- 
liarly 'Rnglin^  mode  of  trial  was  addea  ihe 
wager  of  baiUe,  which  is  first  named  in  the 
laws  of  the  Conqueror,  but  which  eith^  Frencfa 
or  English  and  fVench  might  use.  Inquest  of 
toUnessea  was  a  Norman  mode  of  trial  in  cinl 
cases,  by  which  witnesses  were  summoned  from 
the  neighbourhood  in  which  the  quarrel  arose 
to  declare  on  their  oath  the  truth  concemiog 
\he  matter  in  question.  Finally,  the  ancient 
proof  of  ordeal  subsisted  in  criminal  cases. 

This  diversity  in  the  modes  of  trial  was  ac- 
companied by  a  diversity  of  judicature.  .The 
ancient  county  courts  received  one  blow  by  the 
withdrawsd  of  the  bishops,  who  ceased  to  pre- 
side in  them,  being  chiefly  foreigners^  and  vho 
gradually  established  a  separate  jurisdiction  of 
their  own.  A  still  more  important  wound,  in 
its  consequences,  was  inflicted  by  the  increasing 
power  and  influence  of  the  king's  courts  (at 
first  only  confined  to  causes  arising  within  the 
royal  demesne),  in  which  the  Norman  law  and 
modes  of  procedure  were  adopted,  and  in  which 
the  machme  of  our  own  common  law  was  gra- 
dually elaborated  by  judicial  ingenuity  during 
successive  centuries. 

Henry  IL  is  commonly  regarded  as  Ijie  foun- 
der of  the  common  law.  His  principal  contri- 
bution towards  it  consisted  in  his  ordinance  of 
the  grand  assize ;  justices  in  eyre,  or  circuit 
justices  of  the  king's  courts,  being  appointed  to 
try  causes  by  inquest  of  twenty-four  witnesses, 
at  the  option  of  the  tenant  or  demandant,  if 
either  party  preferred  to  purchase  this  mode  of 
trial  instead  of  the  orduaair  trial  by  battle. 
Shortly  after  his  reign  the  Fourth  Council  of 
Lateran,  by  abolishing  the  ordeal  (a.  d.  1215), 
pave  a  new  impulse  to  the  developement  of  the 
jury  system.  Criminal  cases  were  now  tried 
by  a  jury  of  witnesses  de  vicineto ;  and  the 
process  by  which  these  witnesses^  both  in  ciril 
and  criminal  cases,  became  converted  into  sworn 
judges  of  the  fact,  has  never  l)een  distinctlj 
traced;  but  the  intermediate  steps  had  cer^ 
tainly  all  been  passed  before  the  reign  of 
Edward  III.,  possibly  before  the  dea&  of  the 
first  monarch  of  that  name. 

If  Henry  II.  was  the  founder,  Edward  L  may 
almost  be  regarded  as  the  completer  of  the 
common  law.  From  his  time  to*  the  present  no 
change  has  taken  place  in  itegeneial  principles: 
all  that  subsequent  reforms  have  effected  has 
been  to  accommodate  those  principles  to  altered 
circumstences.  And  long  may  the  spirit  of 
these  institutions  remain  unchanged  amidst  the 
march  of  improvement;  holding  together,  as 
they  now  do,  the  mightiest  oommeraal  com- 
munity of  the  globe,  with  no  less  beneficial 
au^thority  than  they  exercised  six  hundred  yeai* 
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•go  orer  the  baions^  ptenintfl,  and  buighan  of 
A  am*Il  feudal  monarefay  t 

The  sjitem  of  itaX  property  maj  be  said  to 
have  been  fixed  by  the  statute  Qua  Emptons, 
IS  £dw.  I.  Beforo  that  time  we  may  consider 
the  lands  of  En^^and  as  having  been  subject,  in 
genenl,  to  the  unrestricted  feudal  law.  AU 
land  Tss  held,  mediately  or  immediately,  of 
ihe  ting.  The  two  daases  of  tree  proprietors 
vere  those  who  held  by  the  military  seniee  (of 
Norman  introdnetionX  and  those  who  held  by 
th«  old  Eogliah  custom,  their  property  in  their 
lands  beiDg  retained  by  them,  subject  only  to 
•cknowledgement  or  fealty  to  the  sovereign — a 
leeshonoumble^  but  probai>ly  a  less  burdensome 
tennr&  But  either  of  these  tenants  might,  in 
his  tum,  create  fresh  tenants  under  him,  yield- 
ing the  same  homage  to  him  which  he  yielded 
to  the  sovereign.  JSelow  these,  the  only  two 
classes  of  tenants  recognised  by  the  law  were 
those  who  held  of  the  king,  or  meene  lords,  by 
pue  viUena^,  or  absolute  and  base  service; 
and  by  villein  socage,  which  was  also  a  base 
flerrice,  but  restricted  to  certain  specified  duties. 
From  the  tenure  of  pure  viUenage  have  sprung 
oar  present  copyhold  tenures ;  bv  which  certain 
lands  are  held  within  manors  (which  are  the 
old  estates  held  in  early  times  directly  of  the 
king)  by  the  will  of  ihe  lard,  as  it  is  expressed 
in  their  grant,  although  by  lone  usage  the  will 
if  the  lord  is  merely  nominal,  and  the  obligations 
of  the  tenant  consist  only  in  certain  specified 
rents  and  services. 

The  object  of  the  statute  Quia  Emptores  was 
to  reatnin  the  creation  of  fresh  subordinate 
estates,  by  declaring  that  if  anyone  alienated 
his  land  hy  sale  or  feoflfaient  (which  purported 
to  convey  it  in  perpetuity)  the  feoffee  should 
hold  the  same,  not  of  the  feoflbr,  but  of  the 
feoilbi's  lord,  whether  a  mesne  lord  or  the  king 
himselC  Hence  all  manors  must  have  existed 
prior  to  the  reign  of  Edward  I. ;  as  it  is  essen- 
tial that  there  should  be  in  them  tenants  who 
hold  of  the  lord,  and  such  tenancies  oould  not 
hsTs  been  created  at  a  later  period. 

Wbieik  alienation  of  lands  and  tenements  was 
made  in  early  Norman  times,  the  alienation 
vas  either  to  the  donee  and  his  heirs  for  ever — 
thus  giving  him  an  absolute  unrestricted  pro- 
perty, descendible  to  his  heirs,  whether  male  or 
female,  subject  only  to  his  homage  to  the  donor; 
in  oUrar  words,  a  fee  simple ;  or  it  was  upon 
condition — as,  for  instance,  a  grant  to  a  donee, 
prorided  he  had  issue;  under  which  grant,  if 
the  donee  died  without  issue,  or  his  issue  came 
to  fiul,  the  land  would  revert  to  the  donor. 
The  conditional  donees  had  devised,  with  the 
^Mstance  of  the  king's  judges,  various  ingenious 
>i^fthods  of  defeating  these  provisions ;  as  by 
^Ii^inng  as  soon  as  they  had  issue,  and  then  re- 
Paebainng  the  fee  simple.  It  was  to  fix  the 
law  of  conditional  gifts  that  the  statute  De 
l^nis,  18  Edw.  I.,  was  passed ;  by  which  such 
a  donee  was  absolutely  prevented  from  aliening 
the  tenements.  Hence  arose  estates  in  fee  tail : 
>n  other  words,  estat««  granted  to  a  man  and  to 
certain  specified  heirs ;  for  example,  the  heirs 
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male  of  hia  body.  In  alfcer  Hmes,  when  the  re« 
stnint  on  alienation  which  Uiis  statute  created 
beoan  to  be  repugnant  to  the  more  liberal 
feelings  of  the  people^  ceftam  devices  hvki 
invented  (fines  and  recoreries),  whereby  the 
donee  in  tail  was  enabled  to  bar  the  entail  and 
acquire  the  tee  shnple,  as  he  eould  hare  done 
before  this  statute  was  passed. 

Besides  these  famous  statutes,  we  find  the 
reign  of  Edward  L  distinguished  by  the  con- 
firmation of  Magna  Charta  and  the  Charter  of 
Forests.  The  first  of  these  great  constitutional 
acts  contains  few  provisions  of  much  importance 
in  legal  history,  and  was  f$t  more  valuable  as 
an  evidence  of  the  spirit  of  the  country  in 
restraining  arbitrary  usurpations,  than,  as  is 
commonly  supposed,  by  establishing  any  new 
franchises,  or  eren  confirming  ancient  ones. 
Perhaps  its  most  important  legal  effect  was 
the  flxmg  to  the  city  of  Westminster  the  Court 
of  Common  Pleas,  which  had  formerly  caused 
the  suitors  much  inconvenience  by  following 
the  person  of  the  king  inhis  numerous  progresses. 

It  is  also  to  the  reign  of  Edward  I.  that  we 
must  refer  fortte  distinct  definition  of  the  pro- 
vince of  that  court,  and  of  the  other  two  superior 
common  law  courts  of  record,  the  King^s  Bench 
and  Exchequer.  The  history  of  these  three 
eouits  is  fkr  too  intricate,  and  requires  too 
much  explanatory  statement,  to  find  a  place  in 
these  pages.  It  must  suffice  to  observe,  that 
the  King's  Bench  is  the  ancient  Aula  Regia,  in 
which  the  king  was  supposed,  as  by  fiction  of 
law  he  still  is,  to  sit  m  person,  and  which 
followed  him  in  all  his  progresses,  insomuch 
that  in  the  reign  of  Edward  L  it  actually  sate 
in  Scotland.  [Ejno's  Bench.]  The  Court  of 
Common  Pleas,  or  Common  Bench,  had  in 
strictness  jurisdiction  in  all  civil  causes  between 
subject  and  subject.  In  this  court  only  real 
actions^  in  which  the  rieht  to  land  is  tried— 
now  almost  all  abolished  [Kkai.  AeriONJ,  but 
anciently  the  most  important  part  of  judicial 
business — could  be  a4]udicated.  The  Court  of 
Exchequer  was  intended  to  recover  the  king^s 
debts  and  ordinary  revenues  of  the  crown.  It 
ad^uired  in  process  of  time  a  .jurisdiction  over 
common  personal  actions,  bv  the  fiction  of  the  ~ 
complaining  party  bein^  a  debtor  to  the  kin^ ; 
and  also  an  equitable  jurisdiction,  similar  m 
form  to  that  of  the  chancellor's  court. 

The  equitable  jurisdiction  of  the  chancellor 
had  probably  begun  long  before  the  reign  of 
Edward  I.  [Chakcbllob],  and  before  his  reign 
the  original  writs,  by  wMch  actions  were  com- 
menced, had  been  sued  out  or  obtained  in  the 
chancery,  the  clerks  of  which,  like  the  pontifi- 
cal framers  of  the  actiones  among  the  Bomans, 
had  the  monopoly  of  drawing  up  these  magical 
instruments.  In  the  reign  of  Edward  I.  (by 
Statute  of  Weetminsterthe  Second,  13  Edw.  I.) 
an  important  change  was  made  in  this  branch 
of  law,  by  authorising  the  clerks  to  frame 
writs  adapted  to  particular  cases  which  the 
old  forms  did  not  adequately  siut  Hence  ori- 
ginate our  modem  actions  of  trespass  on  the 
case. 
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Kx>m  the  tame  Btainte  the  modern  jodffee  of 
OMtse  and  niri  prius  [Kisx  Psiue]  axe  ebiefly 
derived.  These  were  originally  occasion^ 
commiseionem  sent  down  into  the  eonnties  to 
deliver  the  gaol  of  priaoneis,  or  to  try  civil 
causes.  By  this  statute  the  commission  was 
first  directed  to  be  given  to  the  king's  jnstioes, 
associated  (as  they  still  are  in  form)  with  one 
or  two  discreet  knights  of  the  county.  The 
commission  of  assise  is,  strictly  speakine,  a 
commission  to  try  dispntes  resjpecting  land 
wherein  the  writ  of  assise  ^nrhlch  dates,  as 
before  stated,  from  Henrv  II.)  was  brought — 
now  fiJlen  into  disuse.  The  commission  of  niti 
priuB  originates  in  what  may  now  be  called  a 
legal  fiction.  When  the  pleadings  in  an  action 
in  the  superior  courts  [Pukadino]  are  con- 
cluded, and  an  imus  of  fact  is  taken  between 
the  parties,  the  issue  is  appointed,  l^  the  entry 
on  the  record  or  written  proceedings,  to  be 
tried  b^  a  jur^  from  the  county  in  which  the 
proceedings  arise,  at  Westminster,  unhsc  before 
the  day  appointed  {nUipHua)  the  judges  shall 
have  come  to  the  county  in  question.  Besides 
these  commissions,  the  same  jndps  try  criminal 
cases  by  virtue  of  a  oomnUasum  cf  the  peace,  in 
which  they  are  associated  with  the  justices  of 
the  county ;  a  commission  of  oyer  and  temwier, 
to  hear  and  determine  aU  treasons,  felonies, 
and  misdemeanours ;  and  a  commission  of  gene- 
ral gaol  delivery,  to  try  and  deliver  every  pri- 
soner who  shiJl  be  in  the  gaol  at  their  amval 
in  the  county. 

Having  referred  to  the  reign  of  Edward  I.  as 
the  period  under  which  a  general  sketch  of  our 
old  common  law  might  be  most  advantageously 
presented,  we  prol*eed  to  notice  very  briefly  the 
chief  alterations  which  mark  its  subsequent  his- 
tory. These  alterations  can  be  easily  ascer- 
tained where  they  were  caused  by  the  highest 
legal  authority — ^by  the  parliament  of  the  nation. 
But  far  greater  changes  have  been  wrought  by 
the  silent  course  of  the  tribunals — by  the  dis- 
cretionarv  power  which  our  judges  have  assumed 
to  extend  the  remedies,  •which  they  were  au- 
thorised to  administer,  to  cases  unprovided  for 
by  earlier  law,  ^hich  either  the  ingenuity  of 
practitioners,  or,  in  many  more  instances,  the 
increasing  wants  and  more  intricate  relations 
of  life,  h&d  called  into  existence.  To  trace 
such  alterations  is  as  impossible  as  to  note, 
day  by  day,  the  increase  of  stature  by  which 
the  child  grows  into  the  man.  Often,  in 
laboriously  investigating  the  histoiy  of  our 
English  jurisprudence,  we  are  surpnjBed  when 
we  look  back,  after  perusing  the  events  of  a 
generation  or  a  century,  to  the  state  of  things 
as  it  eccisted  at  the  beginning  of  that  epoch, 
and  find  that  although  we  cannot  with  aU  our 
diligence  detect  in  its  histoiy  the  occurrence  of 
any  external  changes  in  the  subject  on  which  our 
minds  are  fixed,  yet  the  same  forms,  the  same 
modes  and  circumstances,  present  themselves 
to  our  eyes  under  a  totally  <£fierent  aspect  «nd 
eharacter. 

The  reigns  of  Henry  II.  and  Heniy  III.  are 
principally  remarkable  for  the  gradual  substi- 
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tution  of  the  king^s  justices  of  the  peace  for  ths 
various  elective  magistrates  who  exercised  the 
several  duties  of  that  ofiSce  before.  It  was  in 
the  reign  of  the  latter  prince  also  that  the 
parliament  is  supposed  to  have  finally  acquired 
Its  present  form.  Under  the  successors  of  tli« 
Edwards,  and  during  the  wars  of  the  fifteenth 
century,  small  accessions  were  made  to  the 
general  bulk  of  English  law;  but  during  thoee 
times  very  great  changes  were  silently  taking 
place  in  the  disposition  of  property  by  means 
of  the  invention  of  Uses,  borrowed  from  the 
civil  law.  This  extensive  and  most  important 
subject  will  be  found  briefly  treated  of  under 
the  head  of  Gbancbclob. 

The  laws  of  Henr^  YII.  had  principally  in 
view  the  benefit  of  his  exchequer.  Under  his 
successor,  whose  reign  forms  so  important  an 
epoch  in  political  histoiy,  the  laws  of  property 
were  very  considerably  modified  by  the  two 
statutes  of  Uses  and  of  Wills.  TEor  the  for- 
mer, see  UsB.]  The  latter  rendered  general 
the  power  of  devisinff  estates  by  wilL  The 
system  tf  bankrupt  laws  also  had  its  com- 
mencement under  Heniy  VIII.  His  daughter 
Elizabeth  did  not  add  much  to  the  essential  and 
valuable  parts  of  our  statute  book ;  but  under 
her  government  the  Acts  which  restrained  the 
alienation  of  lands  by  ecclesiastical  bodies  wero 
passed,  and  also  the  celebrated  statute  respect- 
ing the  poor,  of  which  the  policy  forms,  evei^ 
at  the  present  day,  a  subject  of  some  contro- 
versy. In  the  succeeding  century,  the  reign  of 
James  I.  witnessed  the  first  attempt  to  limit 
the  period  at  which  actions  and  suits  mif^t  ho 
commenced ;  and  the  first  statute  of  bankraptej. 
But  it  is  most  remarkable  for  the  laborioos 
attempt  to  systematise  our  ancient  law  b^  Sir 
R  Coke,  one  of  the  most  acute  if  not  philoso- 
phical jurists  of  any  age  or  oountiy.  That  of 
Charles  II.  forms  the  next  marked  epoch  in 
the  history  of  our  law,  after  those  of  Edward  L 
and  Henry  VIII.  His  restoration  was  distin- 
guished by  the  abolition  of  feudal  tenures  and 
incidents,  and  the  reduction  of  all  the  modes  by 
which  estates  of  inheritance  might  be  held 
(with  few  exceptions)  to  two  only,  freehold 
and  copyhold.  The  Statute  of  Frauds,  a  neces- 
sary protection,  perhaps,  to  unwary  transactors 
of  buisiness,  but  a  source  of  endless  litigation ; 
the  statute  which  regulates  the  distribution  of 
the  effects  of  intestates;  and  finally,  the  cele- 
brated Habeas  Corpus  Act,  which  gave,  or  rather 
confirmed,  to  every  person  imprisoned  by  any 
authority  short  of  the  express  and  definite 
course  of  justice,  the  means  of  releasing  himself 
— are  all  productions  of  thin  reign. 

The  eighteenth  century,  wlule  it  gave  rise 
to  new  views  and  widely  extended  discussioDS 
on  jurisprudence,  did  not  in  England  prodoce 
much  substantial  alteration  by  statutory  enact- 
ment. It  was  rather  a  period  of  preparation 
for  chanffe,  in  the  political  as  well  sa  the 
l^al  world,  than  of  actual  refoim.  But  it  was 
distinguished  by  the  learning  and  acuteness  of 
several  judges  who  occupied  the  seats  of  jostioa 
during  many  years,  and  introduced  by  the  skyv 
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exertioD  of  their  own  anthority  a  ndV  spirit 
into  inadtationa  of  vhich  the  fomui  vere 
pRseired. 

Bat  th«  present  century  has  been  emphati- 
callj  a  period  of  legal  reform:  and  some  at 
least  of  the  great  changes  efl^ted  may  be 
Etudied  under  the  heads  Law,  Qkoohal; 
Flsadqio;  EccLESXAsncAi.  Coubts;  Baiol- 
suPTCT ;  and  so  forth. 

The  term  eammon  law  is  ordinarily  employed 
in  two  different  senses.  In  its  legal  signification 
it  expresses  the  old  unwritten  law,  established 
by  precedent  and  custom ;  comprising,  it  has 
been  said,  'all  recognised  doctrines  and  cus- 
toms, faowoTer  introdnced,  which  are  neither 
to  be  fonnd  in  the  statute  book,  nor  depend  on. 
the  a^jodication  of  courts  of  equity.'  For  this 
floating  mass  of  legal  principles  our  ordinary 
Goorces  are  precedents,  or  decisions  of  common 
law  judges^  as  contained  in  published  reports. 
Where  these  &il  us,  reference  may  sometimes 
be  had  to  more  uncertain  guides,  the  dicta  of 
legal  writers,  or  the  general  principle  and 
tendency  of  our  laws,  for  authority  in  deciding 
a  particular  dispute. 

In  its  popular  sense;,  common  law  is  opposed 
to  equity  and  ecclesiastical  law ;  and  thus 
comprises  the  whole  of  that  law,  both  criminal 
and  ciril,  which  is  administered  in  courts  having 
trial  by  jury,  and  all  the  other  subjects  which 
are  within  the  purview  of  the  common  law 
courts  of  Westminster  Hall,  and  of  the  various 
lool  jurisdictions  of  the  country  (except  so  far 
as  some  of  them  exercise  equitable  authority). 
It  has  been  defined  to  be  '  the  whole  of  that  code, 
whether  founded  on  statute,  usage,  or  precedent, 
which  is  now  administered  in  the  common  law 
courts  of  Westminster  Hall ; '  and  this  definition 
will  comprehend  the  law  administered  in  the 
Tarious  local  courts  in  question,  as  these  are 
bound  to  act  on  the  decisions  of  the  superior 
eoQita.  Its  peculiar  characteristic  is,  that 
questions  of  &ct  arising  out  of  its  proceedings 
are  submitted  to  the  decision  of  a  jur^. 

It  ifl^  perhaps,  not  very  easy  to  assign  either 
the  history  or  the  theoretical  principles  of  the 
separation  of  equity  from  common  law.  The 
former  was  undoubtedly  in  the  first  instance  a 
jurisdiction  of  a  remedial  character,  intended  to 
moderate,  according  to  the  conscience  of  the 
judge,  the  rigour  of  legal  judgments ;  but  this 
tB  a  peculiarity  which  can  scarcely  be  said  to 
distinguish  it  in  the  present  day.  Its  rules  are 
SI  accurately  laid  down  by  precedents  as  those 
of  the  conuian  law  itself;  but  there  are  some 
nbjeets  (as  trusts^  which,  having  been  created 
in  frustration  of  tne  provisions  of  the  common 
kw,  an  out  of  its  cognisanoe.  Over  these 
oourts  of  equity  have  an  txdttHve  jurisdiction. 
Thew  are  others  over  which  both  equity  and 
law  hare  concurrent  jurisdiction*  But  the 
KBiedies  applied  by  law  to  ii:\|urie8  committed 
lie  subject  to  certain  inflexible  rules.  The 
power  of  a  jury  has  limits  fiom  the  very  nature 
of  the  institution.  It  can  award  a  debt  sought 
to  be  recovered,  or  damages  for  an  injury ; 
but  it  cannot  modify  the  remedy  according  to 
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peculiar  drenmstances.  Nor  has  it  any  meant 
to  enforce  a  course  of  action  other  uian  by 
imposing  damages  for  neglecting  it  To  take 
a  famiUar  in/itance:  If  A  sues  B  at  law  for 
breach  of  covenant,  and  judgment  passes  in 
favour  of  A,  all  that  a  jury  can  do  is  to  award 
damages  to  A  for  the  breach  of  contract ;  but 
equity  can,  by  a  process  of  its  own,  compel  B 
to  a  specific  performance  of  the  contract  under 
the  penalties  attached  to  a  contempt  of  court. 
So,  u  one  of  several  joint  contractors  be  liable, 
at  law,  for  penalties  or  debts  incurred  in  respect 
of  their  joint  undertaking,  his  only  legal  remedy 
is  by  an  action  against  each ;  in  equity,  he  can 
compel  each  of  his  partners  to  contribute  to  the 
extent  of  their  liability. 

iMWf  Criminal*  of  Xiifflana*  Some  ac- 
count of  various  portions  of  this  important  and 
extensive  subject  will  be  found  under  the  ap- 
propriate headings  throughout  this  Dictionary. 
But  the  extensive  consolidation  of  the  criminal 
law  effected  by  the  Acts  of  Parliament  of  1861 
(24  &  25  Vict.)  renders  a  brief  synoptical  view 
of  it  more  attainable  than  before  that  time  it 
could  have  been. 

Offences  are  punishable  by  Ikdictmbnt  or 
Intobmation  [which  see],  or,  in  minor  cases, 
under  many  Acts  of  Parliament,  by  summary 
conviction. 

For  the  distinction  between  FBLomsa  and 
MisDBHBANOiTBS,  SCO  thoso  hcads  respectively. 

The  mode  of  compelling  appearance  is  by 
summons  or  warrant  (now  regulated  by  11  & 
12  Vict  c.  42) ;  the  latter  bein^  granted,  in 
the  first  instance^  in  felony,  and  in  many  mis- 
demeanours. 

The  party  accused  being  arrested  under  the 
warrant  (or  bidled  where  bail  is  admitted),  or 
having  appeared  to  the  summons,  is  charged 
by  in£ctment  before  the  grand  jury.  [Jury.] 
The  grand  jury  having  found  a  tnie  bill  against 
him,  at  assizes  or  sessions,  the  prisoner  is  put 
to  the  bar  to  answer  it,  which  is  termed  ar^ 
raignment  If  he  is  at  this  time  not  of  sane 
mind,  the  jury,  on  finding  him  so,  may  cause 
his  commitment  for  safe  custody  atthepleasu^ 
of  the  crown.  If  otherwise,  he  answers  the 
indictment  either  by  demurring  to  it  as  bad  in 
law,  or  by  pleading.  The  result  of  a  suocessful 
demurrer  is  that  the  indictment  is  quashed  \ 
but  this,  since  the  modem  improvements  in  the 
law,  is  of  rare  occurrence.  Pleading  may 
also  be  in  abatement  or  to  the  jurisdiction, 
raising  issues  of  law,  but  these  are  also  now 
almost  reduced  to  nullities.  Pardon,  and  former 
acquittal  or  conviction  of  the  same  offence, 
may  also  be  pleaded.  But  the  ordinary  plea 
18  ffuilty  or  not  ffuUty;  a.nd  on  the  latter,  the 
issue  of  the  prisoner's  guilt  being  raised,  the 
trial  proceeds  before  the  jury ;  as  to  the  ordi- 
nary incidents  of  which,  see  Jxtbt. 

Offences  are  now  ordinarily  divided  as  follows : 

1.  Against   the  queen  and  her  govemment<. 

2.  Luoeny  and  other  cognate  offsnces  ^em- 
bezzlement, burglary,  &&),  the  law  as  to  wnich 
is  consolidated    by    the  Larceny  Act,   1861. 

3.  Malicious  Injuries  to  Property  (Act,  1861), 


Digitized  by  VjOOQIC 


lAW,  GRIMM'S 

4.  Chtets»  Frauds,  and  Forgeries  (Forgery  Ad> 
1861).  6.  Offences  relating  to  the  coin  (Coin- 
age Offences  Act»  1861).  6.  Offences  against 
the  person  (Act,  1861).  To  which  may  be  added 
Tarious  classes  of  misdemeanours  and  offences 
not  embraced  by  the  statutes  of  that  session ; 
offences  against  public  justice;  perjury,  con- 
spiracy, and  extortion;  offences  against  the 
pubUc  peace,  religion,  and  morals;  against 
public  trade  (now  nearly  obsolete) ;  against  the 
public  revenue ;  nuisances;  andtheUke;  (See 
the  arrangement  in  Woolzych  s  Criminal  Law, 
as  amended  by  the  statutes  of  1861.) 

The  affirmation  or  denial  by  the  jury  of  the 
guilt  of  the  prisoner  is  termed  their  tferdiet. 
The  many  technical  modes  of  escape  for  a 
prisoner,  which  formerly  existed  from  imperfect 
or  irregular  verdicts,  have  now  been  nearly  got 
rid  of  by  the  enactments  that,  on  a  trial  for 
felony  or  misdemeanour,  the  jury  may  in  all 
cases  find  the  prisoner  guilty  of  an  attempt,  if 
they  are  not  satisfied  that  the  ofience  was  Mly 
committed;  and  that,  if  on  trial  for  a  misde- 
meanour the  party  shall  appear  to  have  been 
guilty  of  a  felony,  he  shall  not  be  entitled  to 
acquittaL 

The  effect  of  acquittal  is  to  discharge  the 
prisoner  of  all  future  charges  in  respect  of  the 
same  offence. 

The  verdict  of  guilty,  having  been  given,  may 
be  impeached  by  a  motion  to  arrest  the  judg- 
ment^ for  errors  of  law  on  the  /ace  of  ^ 
record.  In  misdemeanours,  not  in  felonies, 
except  in  some  speci/il  cases,  a  new  trial  may 
also  be  obtained  on  ground  of  miscarriage  at 
the  former  trial.  If  the  verdict  be  unim- 
peached,  conviction  and  judgment  follow.  The 
punishmentB  now  in  force  for 'offences  are: 
fine ;  corporal  punishment  in  a  few  cases ;  im- 
prisonment ;  P^AL  SiEBViTcn^ ;  Tbaxsporta- 
TiOK  [see  those  two  arts.] ;  and  death.  The 
profuse  employment  of  capital  punishment  was 
the  opprobrium  of  the  English  code,  even  down 
to  the  commencement  of  the  present  century. 
It  is  now  confined  to  cases  of  high  treason  and 
murder. 

By  the  Act  11  &  12  Vict,  c  78  (1849), 
criminal  courts  throughout  the  country  were 
authorised  to  reserve  any  question  of  law  which 
might  arise  on  the  trial  (in  the  event  of  con- 
viction) for  the  judgment  of  a  criminal  appeal 
court,  composed  of  the  judges  of  the  superior 
courts  at  Westminster,  or  five  of  them  at  the 
least,  who  may  affirm,  reverse,  or  amend  the 
judgment. 

lAWf  Oriinm*0.  In  Comparative  Philo- 
logy.     [La^'OUAGE.] 

lAW,  Maritime.  {Mabittme  Law.] 
lAWv  Martial.  This  phrase,  which  has  no 
definite  legal  meaning,  is  used  to  express  the 
suspension  of  ordinary,  and  the  substitution  of 
arbitrary,  tribunals  for  the  trial  of  criminal  and 
(if  need  be)  civil  cases,  by  the  authority  of  the 
crown,  sanctioned  by  statute,  in  emergencies 
of  rebellion,  invasion,  or  insurrection.  It  is 
usually  carried  out  by  putting  under  the  cogni- 
aunce  of  courts  martial  a  groat  variety  of  sub- 
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jeets  which  by  oidiBarv  nuUtaiy  law  do  sot 
appertain  to  mem,  to  do  tried  in  a  sumnuuy 
way.  The  statuts  for  putting  into  ezecation 
martial  law  usually  gives  a  power  to  arrest  aod 
detain  in  custody  afi  8nspe<S«d  jpersons,  and  to 
cause  them  to  be  brought  to  trial  in  a  sumnury 
manner  by  courts  martial,  and  to  execnte  the 
sentence  of  all  such  courts^  whether  of  death 
or  otherwise ;  and  declares^  that  no  act  done 
in  consequence  of  these  powers  shall  bo  ques- 
tioned in  any  of  the  king's  ordinary  courts  of 
law,  and  that  all  who  act  under  the  statute 
shall  be  responsible  for  their  conduct  only  to 
such  courts  martial 

XaWv  Military,  This  tsrm  denotes  pro- 
perly that  law  which  is  administered  by  courts 
martial  to  soldiers,  under  the  authority  of  pv- 
Uament  and  the  Mutii^  Act,  annually  passed, 
together  with  the  Articles  of  War.  (Simmons 
On  OourU  Martial ;  Pipon's  Manual  rf  Mili- 
tary Law,)    [Courts  Mabtxal.] 

Saws  of  CHiwnl<ml  Comblaatiea. 
[EamvALEMTs,  CHmncAi„] 

Saws  of  CkMaana  iHftulaik  [Oasbs, 
Diffusion  of.] 

Saws  of  tba  Tw«lwe  TAUm.  [De- 
CEMviar.] 

lAwn  (Fr.  linon).  A  fine  variety  of  cam- 
bric, formerly  exdnsively  manufactnred  in 
Flanders.  Of  late  the  lawn  manufacture  of 
Scotland  and  of  the  north  of  Ireland  has  been 
brought  tx>  rival  that  of  the  Flemish  wenTen. 

Lawn  (apparently  the  same  as  Dutch  kea, 
Fris.  lana,  Welsh  llan).  In  Gardening,  a  fu^ 
foce  of  grass  or  turf  in  pleasure  grounds  kept 
smoothly  mown. 

lAWSonla  (after  Dr.  Isaac  Lawson).  A 
genus  of  Lythracem,  yielding  the  famous 
Henna  of  the  East.  The  plant  L.  alba,  some- 
times called  L,  inermis,  is  a  dwarf  shrub  irith 
privet-like  leaves,  which  in  the  powdered  state 
are  used  as  cosmetics  throughout  the  East,  for 
dyeing  the  finger  and  toe  nails,  the  tips  of 
the  fingers,  the  palms  of  the  luinds,  and  the 
soles  of  the  feet,  to  which  it  imparts  a  reddish 
orange  colour,  considered  by  women  as  greatly 
enhancing  their  beauty.  The  men  use  it  for 
colouring  their  beards.  When  used,  the  poirder 
is  made  up  into  a  pasty  mass,  and  ^t«ad  oo 
the  part  to  be  oolonred. 

&azatlwes  (Lat  lazativus,  from  hmu«,  to 
loosen).  Gentle  aperient  medicines,  opposed  to 
cathartics,  which  are  drastic  purgatives.  Laxa- 
tives merely  evacuate  the  contents  of  Uie  intes- 
tines  without  occasioning  any  general  excite- 
ment, or  even  stimulating  the  exhklant  vessels 
of  the  canal.     [Cathartic] 

lOLj  (Prov.  lais,  A.-Sax.  lioth,  Ger.  lied). 
The  Ivric  poems  of  the  old  French  minstrels,  or 
trouv^res,  were  termed  laia;  but  the  title  in 
modem  usage  is  given  to  narrative  poems  of 
moderate  length  in  simple  style  and  ligbt 
metre. 

Lat.    In  Agriculture.    [Lba.] 

JOLj  Brotliers.  Persons  received  into 
convents  of  monks,  under  the  Uiree  vows,  but 
not  in  hol^'  orders.    The  introduction  of  tiiis 
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eleranth  eenfcoiy.  Iliey  are  dnssed  Bomewhat 
differently  from  the  other  monks  or  brother$  of 
tke  ckoiTf  and  often  employed  in  the  manual 
exerdBefl  necessary  for  the  uses  of  the  oomma- 
nity.  The  Ourthusian  and  Cistercian  orders 
are  said  to  hare  first  recognised  the  dis- 
tinction, and  their  example  was  followed  by 
the  other  orders.  The  same  distinction  exists 
in  monasteries  of  females  between  the  nuns 
properly  so  called  and  the  lay  sisters^  or  sisters 
conTene. 

I*y  aiders.  In  Presbyterian  chnrches, 
minifiters  with  ecclesiastical  jurisdiction,  not  or- 
dained as  clexgymen,  who  assist  the  pastor  in 
each  congregation.  [Pebsbttbbiaxs  ;  Kibx.] 
The  dirines  of  that  persuasion  rest  the  appoint- 
ment of  lay  elders  in  some  measure  on  ihat  of 
presbyters  *  in  every  city  *  by  Paul  and  Barna- 
bas, who,  they  imagine,  from  the  manner  in 
which  they  are  mentioneid,  could  not  have  been 
all  preachers.    (Hooker,  EcoL  Pol,  b.  vL) 

Zs^arlaira  In  Gardening,  a  mode  of  pro- 
pagating plants  by  laying  down  shoots,  and 
eorering  a  portion  of  them  with  soU,  so  that  the 
extremity  it  the  shoot  is  left  above  ground,  and 
the  shoot  itself  not  detached  from  the  plant 
Id  order  to  facilitate  the  rooting  of  such  snoots, 
esilled  layers,  the  portion  buried  in  the  soil  is 
fnuctored  by  twisting  or  bruising;  or  cut  with  a 
knife  immediately  under  a  bud^  This  opera- 
tion, by  obstructing  the  return  of  the  sap  from 
the  leaves,  occasions  its  accumulation  at  the 
wonnded  part,  when  roots  are  there  produced 
from  the  effort  of  nature  to  perpetuate  life. 

lajring*  In  Architecture,  the  first  coat,  on 
lath,  of  plasterer's  two-coat  work,  the  surface 
of  which  is  made  rough  by  sweeping  it  with  a 
broom,  to  form  a  key  for  the  next  coat;  the 
diffivenee  between  the  laying  and  the  rendering 
coats  being,  that  the  latter  is  the  first  that  is 
applied  on  a  brick  or  other  waU. 

XAylaf  OIL  In  Shipbuilding,  this  term 
denotes  the  developing  in  thin  wood,  on  the 
monld  loft  floor,  from  the  oonstruetion  draw- 
ings, a  section  (actual  size)  of  any  part  of  the 
timbers  of  an  intended  ship. 

&ayiii|:  a  Piece  of  Ordnanoe.  In 
Gunnery,  pointing  a  piece  of  ordnance  so  that 
the  projectile  may  strike  the  required  object. 

[GUIQIBBT.] 

lAynaaa  (Gr.  XoZk^i;  from  Xo^t,  people). 
The  appellation  by  which  the  rest  of  the  oom- 
mnni^  are  distinguished  from  the  derp]^  or 
the  members  of  a  profession,  as  of  medicine, 
the  bar,  &c    [Laity.] 

Lojfman,  or  lay-figure^  among  pamters  sig- 
nifies a  small  statue,  whose  joints  are  so  formed 
that  it  may  be  put  into  any  attitude  for  the  pur- 
V^  of  ajusting  the  drapery  of  figures. 

lAaar  Bonae  or  &asaretto  (ItaL).  A 
public  building  in  the  southern  European  states, 
of  the  nature  of  an  hospital,  for  thtf  reception  of 
^  poor  and  of  persons  afflicted  with  contagious 
Orders.  In  some  places  lazarettos  are  set 
•  apart  for  the  performance  of  quarantine ;  in 
vhich  ease  only  those  are  admitted  who  have 
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nriired  from  countries  infested  "by  {he  pbglifl^ 
or  sospected  of  being  sa  Howard's  well4cnown 
account  of  the  prindpal  lazarettos  of  Europe 
furnishes  the  most  detailed  and  interesting 
particulaxn  of  these  establishments. 

XABwrtats.  In  Ecclesiastical  History,  a 
body  of  missionaries  founded  by  St.  Vincent 
de  Paul  in  1632 ;  so  termed  from  occupying 
the  priory  of  St  Lasarus,  at  Paris,  as  Uieir 
head-quarters.  Their  primazy  object  was  to 
dispense  religious  instruction  and  assistance 
among  the  poorer  inhabitants  of  the  rural  dis- 
tricts of  France.  They  were  dispersed  at  the 
time  of  the  Bevolntion,  but  have  been  since 
re-established. 

Xgaaanuy  St.*  Order  eft  A  military  * 
order  of  religjious  persons,  originally  an  asso- 
cution  of  knights,  f<Mr  the  purpose  of  noain- 
tainixig  lepers,  &c;  in  lazar-houses  or  hospitals, 
especially  in  the  Holy  Land.  Being  driven 
out  of  Palestine  in  1263,  they  followed  St 
Louis  to  France.  In  1490,  their  order  was 
suppressed  by  Pope  Innocent  VIIL,  and  united 
with  that  of  St.  John ;  but  the  buU  was  not 
universallyreoeived  In  1672,  th^  were  united 
in  Italy  with  the  order  of  St.  Maurice ;  in  1608, 
in  France,  with  that  of  Our  Lady  of  Hount 
CarmeL  The  knights  of  these  united  orders 
were  allowed  to  marry. 

Kasvllte  (Arab,  asul,  hettnen^  and  Gr. 
x(9o9,  stone).  The  name  applied  by  Haiiy  and 
some  other  mineralogists  to  Ljjpis  Laeuu 
[which  see].  By  Werner,  Dana,  and  others, 
the  term  is  applied  to  a  hydrous  phosphate  of 
alumina  and  magnesia  from  St^ia  and  the 
TyroL  It  generaJly  occurs  granular  or  massive 
of  various  shades  of  azure-blue^  inclining  to 
green  or  white,  and  is  distinguished  from  Li^is 
Lazuli  by  never  being  accompanied  by  Iron 
Pyrites. 

lAmsaroBl  (ItaL).  A  name  given  to  the 
poorer  classes  at  Naples,  from  the  Hospital  of 
St  Lazarus,  which  served  as  a  refuge  for  the 
destitute  in  that  city.  Forty  years  ago  two 
large  sections  of  the  people  were  generally 
comprehended  under  this  name— the  fishermen, 
aid  the  lazBaroni  properly  so  called,  who  lived 
in  the  streets,  and  performed  no  labour  but 
that  of  errand  porters  and  occasional  servants. 
These  alone  were  estimated  at  40,000,  and 
formed  a  powerful  community,  which  under 
Masaniello  accomplished  the  revolution  of 
Naples,  and,  in  later  times,  overthrew  the 
popular  government,  under  the  influence  of 
Cardinal  Buffo  and  the  English  party.  But 
during  the  French  occupation  of  Naples  tliey 
ceased  to  exist  as  a  distinct  class;  and  the 
name  is  now  only  used  to  designate  in  general 
knguage  the  mob  or  populace  of  that  city. 

&e  Bel  le  weiU  (Fr.  the  king  wills  it), 
A  form  of  words  by  which  the  royal  assent  is 
intimated  by  the  clerk  of  parliament  to  the 
passing  of  public  bills.  To  private  bills  the 
royal  assent  is  expressed  by  Sent  fait  comme  il 
est  eUsirk  The  dissent  of  the  soveroiffu  to  the 
I  passing  of  any  measure  is  signified  by  me  words 
,  Le  roi  s'avisem,    [Pabmamhnt.] 
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In  Agriculture,  a  term  applied  to 
lands  which  are  kept  under  grass  or  pasturage 
for  a  short  period.  For  example,  in  a  rotation 
of  follow,  wneat,  doTer  and  rye  gmss,  for  three 
years.  The  ground,  when  under  doyer  and  rye 
gniss,  is  said  to  be  in  lea* 

&ead  (Dutch  lood).  A  metal  of  a  bluish- 
grey  colour,  known  from  the  earliest  ages :  the 
alchemists  gave  it  the  name  and  symbol  of 
Saturn  V  Its  specific  gravity  is  11 '3 8.  It  is 
soft,  flexible,  and  inelastic ;  and  though  ductile 
and  malleable,  is  possessed  of  little  tenacity. 
It  fuses  at  about  600° ;  and  if  air  be  carefuUy 
exclude  it  does  not  appear  to  be  volatile  at 
a  white  heat  When  melted  in  open  vessels, 
'  it  soon  changes  into  a  grey  powder,  which 
upon  further  exposure  to  heat  and  air  be- 
comes yellow,  ana  is  called  massicot ;  or,  when 
partially  fused,  so  as  to  assume  a  scaly  form, 
litharge.  If  massicot  be  heated,  and  stirred 
to  prevent  fusion,  it  gradually  absorbs  oxygen, 
acquires  a  red  colour,  and  is  caUed  red  lead. 
When  red  lead  is  heated  in  nitric  acid,  it  is 
partly  dissolved,  and  partly  converted  into 
a  brown  powder,  which  is  insoluble,  and  is  a 
peroxide  ojlead.  Massicot,  or  the  yellow  oxide 
of  lead,  is  the  'protoxide  (PbO),  and  that  which 
forms  the  salts  of  this  metal :  it  is  constituted 
of  1  atom  of  load » 104,  and  1  of  oxygen  =  8, 
and  its  equivalent  is  112.  The  brown  peroxide 
consists  of  1  atom  of  lead  and  2  of  oxygen 
(PbOa);  and  red  lead  is  intermediate  between 
the  two  extremes,  consisting  probably  of  an 
indefinite  mixture  of  the  two  oxides.  The 
protoxide  of  lead  is  soluble  in  the  ^[reater 
number  of  the  acids,  and  forms  a  variety  of 
salts ;  of  these  the  carbonate  and  the  acetate 
are  the  most  important  Carbonate  of  I' ad 
(PbO,  CO,),  or,  as  it  is  commonly  called, 
white  leady  is  the  basis  of  white  oil  paint,  and 
consequently  of  a  number  of  other  colours: 
it  may  be  prepared  by  exposing  sheet  lead  to 
the  fames  of  vinegar,  by  which  it  is  gradually 
corroded,  and  its  surface  becomes  covered  with 
an  incrustation,  which,  when  scraped  off  and 
well  levigated,  is  white  lead.  [Cxrusx  ;  Whitb 
Lead.]  This  article  is  also  made  by  preci- 
pitating a  solution  of  acetate  of  lead  by* car- 
bonate of  soda;  it  consists  of  112  oxide  of 
lead  and  22  carbonic  acid.  Acttate  of  lead 
(PbO,  C^HaOg)  is  made  by  dissolring  car- 
bonate of  lead  in  acetic  acid,  for  which  purpose 
the  pyroligoeous  vinegar  is  chiefly  used.  It 
ciTstallises  in  six-sided  prisms,  but  is  gene- 
rally met  with  in  confUsed  crystalline  masses. 
It  is  soluble  in  about  4  parts  of  cold  water,  and 
the  solution  has  a  remarkably  sweet  taste; 
whence  the  term  sugar  of  lead,  usually  ^plied 
to  this  salt  It  consists  of  112  oxide  of  lead 
and  51  acetic  acid.  The  crystals  include  3 
atoms  of  water,  and  are  therefore  represented 
by  the  equivalent  190 ;  or  163  dry  acetate  and 
27  water.  When  protoxide  of  lead  is  boiled  in 
distilled  vinegar,  or  in  a  solution  of  acetat**  of 
lead,  a  dense  solution  of  subacetate  or  triacetate 
of  lead  is  obtained:  it  is  not  easily  ciystal- 
lisable.  This  solution  is  often  used  in  the 
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chemical  laboratoiy  as  a  test  and  predpitaiit " 
and  it  forms  the  extract  of  lead  {Goulards 
extract)  of  pharmacy. 

The  most  important  native  combination,  or 
ore  of  lead,  is  the  sulphide,  composed  of  104 
lead  and  16  sulphur.  It  is  the  galena  of  nune- 
raloffists,  and  from  it  the  commercial  demands 
for  lead  are  supplied:  it  is  roasted  to  expel 
sulphur,  and  the  lead  thus  oxidised  is  reduced 
by  heating  with  charcoal     [Galena.] 

The  action  of  water  upon  lead  is  curious  and 
interesting,  in  consequence  of  the  universal  use 
of  leaden  water  pipes,  and  of  water  cisterns  lined 
with  this  metal  Perfectly  pure  water,  such 
as  distilled  water,  put  into  a  dean  leaden  ressel 
and  exposed  to  air,  soon  corrodes  it,  and  deli- 
cate tests  discover  oxide  of  lead  in  solution  in 
the  water ;  but  river  and  spring  water  exert 
no  such  solvent  power:  the  carbonates  and 
sulphates  in  such  water,  though  in  very  minute 
quantities,  prevent  the  action.  Hence  it  is 
that  leaden  cisterns  are  used  with  comparative 
impunity  for  the  preservation  of  common  water, 
and  that  the  crust  which  forms  upon  the  metal 
prevents  further  action.  As  this  crust  partly 
consists  of  carbonate  of  lead,  which  is  very 
poisonous,  great  care  should  be  taken  to  pre- 
vent its  diffusion  through  the  water  upon 
any  occasion,  as  by  scraping  or  cleaning  the 
cistern.  Leaden  cisterns  also  sometimes 
prove  injurious  in  consequence  of  galvanic 
action,  where  iron  or  zinc  pipes  are  soldend 
or  let  into  them:  the  lead  is  thus  rendered 
electro-negative,  alkaline  matter  is  evoked 
upon  it,  and  small  quantities  of  the  oxide  or 
carbonate  are  thus  rendered  soluble.  Th«« 
are  several  re-agents  by  which  veiy  minute 
quantities  of  lead  may  be  detected.  Amonjg 
these,  solution  of  sulphuretted  hydrogen  is 
perhaps  the  most  effective:  it  produces  a 
brown  tint  in  water  containing  the  minutest 
trace  of  lead,  and  it  similarly  discolours  the 
greater  number  of  the  insoluble  salts  of  the 
metal.  A  solution  of  sulphate  of  soda  is  also  a 
sensible  test  of  the  presence  of  dissolved  oxide 
of  lead ;  it  forms  a  white  cloud  in  water  con- 
taining the  smallest  traces  of  it :  a  fragment  of 
iodide  of  potassium  dropped  into  sudi  water 
presently  occasions  in  it  a  yellow  tint,  in  con- 
sequence of  the  formation  of  an  iodide  of  lead. 

XimUIv  Blaek.    [Plumbago.] 

Iiaad  Olanoe.  Native  sulphide  of  lead. 
[Galbna.] 

Kead  of  a  Slide  Valwe.  The  small  spare 
which  is  left  open  at  the  end  of  each  stroke  of 
the  piston,  on  the  opposite  side  of  the  movement, 
to  admit  the  steam,  for  the  purpose  of  checking 
the  speed  of  the  piston,  and  of  facilitating  the 
opening  of  the  valve  for  the  reverse  motion. 

Xiead  fer  Sounding.  The  common  hand 
lead  weighs  from  7  to  11  lbs.,  and  is  used  with 
about  20  fathoms  of  line.  The  leadsman  stands 
somewhere  on  the  side  of  the  vessel,  usually 
in  the  channels ;  lets  the  lead  descend  near  the 
water ;  then,  swinging  it  over  his  head  once,  or 
twice  if  the  ship  is  going  fasti  throws  it  forward.  * 
The  line  is  mariced  at  6,  7,  10,  18,  17,  and  20 
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fethoms.  The  numbers  between  ai^o  called 
dtefs^  or  more  properly  dips;  the  meaning 
being  that  in  the  absence  of  a  mark  the  leads- 
man estimates  by  the  dip  of  the  line;  thns, 
Ay  the  mark  7,  hy  the  deep  9,  indicate  7  and  9 
fiithoms. 

When  the  depth  is  great,  the  deep-sea  lead 
of  25  to  30  lbs.  is  ns^  with  a  mnch  longer 
line  marked  at  every  10  fiithoms.  The  lead  is 
dropped  from  the  fore  part  of  the  vessel,  being 
thrown  as  far  as  possible  in  the  line  of  the 
ship's  drift.  To  make  the  sounding  fairly 
vertical,  it  is  desirable  to  heave  the  ship  to. 

Aead  Spar.     Native  carbonate  of  lead. 

[CSRUSB.] 

I^ads  or  Spttee  Zdnes.  Pieces  of  type 
nietal  cast  to  specific  thicknesses  and  lengths, 
lover  than  types,  so  that  they  do  not  make  any 
impression  in  printing,  bat  leave  a  white  space 
▼here  pUced.  Their  general  use  is  to  be  placed 
between  the  Hnes  when  a  work  is  not  dosely 
printed  (tiiis  being  considered  to  look  better 
than  when  printed  solid),  and  also  to  branch 
out  the  heaos  of  pages  and  titles. 

Leaders.    [Nbwbpafbbs.] 

TiiwKllilHtte.  Native  sulphate  and  carbonate 
of  lead,  found  czystalliBed  with  other  ores  of  lead 
at  Tieadhillfl  in  Scotland. 

LexHng  Vote.  In  Music,  the  ahaip 
seventh  of  the  scale,  so  called  because  it 
naturally  leads  to  the  key-note. 

Leemng  IVtaO.  A  Nautical  teim  for  a 
(nil  fair  wind. 

Z«af  (€^.  laub).  In  Botany,  an  expansion 
of  the  hark  at  the  base  of  a  leaf-bud,  prior  to 
which  it  is  developed,  its  functions  being  at 
once  those  of  respiration,  digestion,  and  nutri- 
tion. It  is  a  plate  of  parenchyma,  through 
which  spiral  vessels  and  woody  tissue  ramify. 
Its  sni&ce  is  covered  with  stomates,  which 
communicate  vritb  minute  hollow  chambers  in 
the  interior.  It  is  in  the  leaf  that  most  of  the 
peculiar  secretions  of  a  plant  are  prepared  out 
of  the  crude  sap  which  the  roots  obtain  from 
the  soil 

Leaf^ln&de.  In  Botany,  rudiments  of  young 
branches,  made  up  of  s<»les  imbricated  over 
(^  other,  the  outermost  being  the  hardest  and 
thickest,  and  surrounding  a  minute  axis,  which 
is  in  direct  communication  with  the  woody  and 
celluhr  tissue  of  the  steuL  When  stimulated 
by  light  and  heat  they  extend  into  branches ; 
or  if  artificially  removed  from  the  plant  that 
bears  them,  they  are  capable  of  multiplying 
the  individual  from  which  they  have  been 
taken. 

Leellet.  In  Botany,  a  small  leaf  formed 
by  the  petiole  of  a  lelaf  branching  out,  and 
separating  the  cellular  tissue  of  the  Utmina  into 
more  than  one  distinct  portion,  each  of  which 
forms  a  perfect  lamina  of  itself. 

Xiaagiie  (Low  Lat,  leuca ;  Fr.  lieue  :  Mr. 
Wedgwood  connects  the  word  with  GaeL  leug, 
leag,  a  itcne^  as  used  to  mark  the  distances 
between  places).  A  measure  of  length,  used  in 
reckoning  distances  by  sea.  The  sea  league  is 
three  nautical  or  geographical  miles,  or  the  one- 
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twentieth  of  a  degree,  and  consequently  about 
3*45  English  miles. 

The  common  land  league  is  a  well-known 
itinerary  measure  on  the  continent  of  Europe, 
chieflv  in  France.  The  French,  however,  have 
two  distinct  leagues :  the  legal  posting  league 
(lieue  de  po8te\  containing  2,000  toises,  and 
equal  to  2'42  Eng^h  miles ;  and  a  league  of 
26  to  the  degree  (anciently  the  lieue  moyenne\ 
or  equal  to  about  2*76  English  miles.  It  is 
supposed  that  the  league,  or  lettca^  was  intro- 
duced into  England  by  the  Normans,  where  at 
an  early  period  it  came  to  be  reckoned  as  equi- 
valent to  two  miles  of  the  time;  this  being 
the  sense  in  which  the  term  leuca  is  used  by 
the  oldest  law  vnriters,  and  in  most  of  the  old 
English  charters.     [Mile.] 

HEAam  (Fr.  lieue,  Ital  logua,  from  Lat 
Ugare,  to  bind).  In  Politics,  a  league  appears 
to  be  in  strictness  an  alliance  between  two  or 
more  powers,  in  order  to  execute  some  common 
enterprise.  It  is,  therefore,  more  active  and 
less  durable  than  an  alliance  or  a  confederacy ; 
both  of  which  have  some  permanent  object, 
while  neither  necessarily  requires  active  co- 
operation. In  the  middle  ages,  the  word  leaaue 
was  used  nearly  in  the  sense  now  attached 
to  these  latter  tennq;  hence  we  read  of  the 
Hanseatic  League,  and  of  the  three  leagues 
onoo  subsisting  in  the  canton  of  the  Orisons  in 
Switzerland ;  both  of  which  were  more  properly 
confederacies. 

Xieagney  Tbe  Bolyf  or  simply  Tbe 
Xieague.  In  French  History,  a  political  asso- 
ciation formed  by  the  Roman  Cauiolic  party  in 
France  imder  the  reign  of  Henry  III.  The 
project  of  the  League  is  said  to  have  been 
framed  by  one  David,  an  advocate ;  or,  rather, 
he  first  conceived  the  idea  of  uniting  the 
separate  associations  of  the  Catholic  party  in 
the  provinces  into  one  great  confederacy.  His 
written  scheme  bears  date  1 575.  It  was  reoeived 
with  eagerness,  espedally  by  the  municipality 
and  citizens  of  Pans  and  other  large  towns.  The 
object  of  the  League  was  at  first  only  the  over- 
throw of  the  Protestant  power :  but  Uie  princes 
of  the  house  of  Guise  soon  placed  thems^ves  at 
its  head,  and  the  leaders  of  the  party  were  not 
slow  in  adopting  the  proiect  of  changing  the 
succession,  and  placing  the  duke  of  Guise  on 
the  throne.  In  1588,  the  citizens,  under  the 
impulse  of  the  League,  drove  Henry  III.  from 
Paris  on  the  Day  of  the  Barricades,  and  formed 
the  revolutionary  government  of  *  the  Sixteen.* 
But  after  the  deaUi.both  of  the  duke  and  the 
king,  much  division  arose  in  the  head-quarters 
of  ike  League  at  Paris  as  to  the  choice  of  a 
successor ;  and  in  1591  the  popular  party,  or 
that  of  ^e  Sixteen,  was  put  down  by  the 
citizens:  which  event  in  enect  destrojred  the 
power  of  this  great  association,  although*it  still 
continued  to  esisty  even  after  the  abjuration  of 
Henry  IV. 

IteagnOf  Solemn.    [Covsnamt.] 

X^akage  (Dutch  lekken,  to  drip;  the 
same  root  is  found  in  the  Latin  liquare,  to 
filter).  In  Commerce,  an  allowance  in  the 
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cnstonuB  erauted  to  importers  of  wine  for  tbe 
waste  and  damage  which  the  goods  are  supposed 
to  receive  by  keeping. 

Aean^to.  In  Architecture,  a  boildisg  whose 
rafters  pitch  against  or  lean  on  another  building. 

Keap-year  or  Bissextile.  A  year  con- 
taining 366  days.  In  the  Gregorian  calendar 
this  occurs  every  fourth  year,  excepting  years 
which  complete  centuries;  in  which  case  the 
intercalaiy  day  is  omitted,  unless  the  number 
of  the  year  is  divisible  by  four.     [Calbmdab.] 

Kease  (akin  to  Fr.  laisser,  Ger.  lassen,  to  let). 
In  Law,  a  lease  is  properly  a  conveyance  of  lands 
and  tenements  (usually  in  consideration  of  rent 
or  other  annual  recompense),  made  for  life,  for 
years,  or  at  will,  but  always  for  a  less  time  than 
the  lessor  or  party  letting  has  in  the  premises. 
The  usual  wonls  of  operation  are, '  demise,  grant, 
and  to  farm  let.'  The  conveyance  by  a  lessee 
of  part  of  his  interest  is  properly  an  under* 
lease ;  of  the  whole,  an  assignments 

&ease  and  Xeleaae.  In  Law,  a  mode  of 
conveyance  appropriate  to  freehold  estates, 
arising  out  of  the  ancient  pzinciplee  of  the  law 
of  real  property,  whereby  a  release  was  the 
appropriate  instrument  to  vest  the  freehold  in 
one  already  in  possession  under  a  lease.  It 
was  generally  adopted  in  conveyancing  as  the 
most  convenient  mode  of  transfer,  but  is  now 
dispensed  with  by  recent  enactments,  particu- 
larly 8  &  9  Vict.  c.  106  s.  2. 

&east  Sqaaresv  Mefbod  oC  [Mnmnnc 
Squaubs.] 

Aeatlier  (Ger.  leder,  Welsh  Uedr).  The 
prepared  skins  of  animals.  The  principal 
object  of  the  art  of  converting  skin  into 
leather  is  to  render  it  strong  and  tough, 
durable,  and  often  waterproof,  and  to  prevent 
its  destruction  by  putrefactiou.  The  skins 
are  first  cleansed  of  hair  and  cutide,  and  then 
impregnated  either  with  vegetable  tan,  as  in 
the  production  of  what  is  called  tanned  leather, 
or  with  alum  and  other  salts,  as  for  tawed 
leather;  these  processes  are  sometimes  com- 
bined, and  tanned  leather  often  undergoes  the 
further  operation  of  currying^  or  impregnation 
with  oil  As  instances  of  these  different  results, 
thick  sole  leather  is  tanned ;  white  kid  for 
gloves  is  tawed ;  the  upper  leather  for  boots 
and  shoes  is  tanned  and  curried ;  fine  Turkey 
leather  is  tanned  with  shumac. 

A  skin  does  not  consist  of  gelatme,  as  hitherto 
supposed,  for  gelatine  is  soluble  in  water,  and  a 
hide  or  skin  is  not     What  was  supposed  to  be 

felatine  is  an  isomeric  substance  named  ossein, 
n  the  usual  method  of  tanning,  ossein  passes 
into  ffelatine  by  a  slow  putrefactive  process, 
and  mis  combines  with  the  tannin.  To  ren- 
der tanning  a  quicker  process,  some  method 
is  wanted  of  converting  ossein  rapidly  into 
gelatine. 

Tanned  Leather,  —For  thin  skins  which  are 
afterwards  curried,  the  hide  is  cleansed,  and 
soaked  for  a  day  or  two  in  water ;  it  is  then 
beamed^  or  stretched  upon  a  half-cylinder  of 
wood,  where  it  is  cleared  of  adhering  fiit  and 
flesh ;  it  is  then  soaked  for  several  days  in  a  pit 
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of  lime  and  water,  by  which  the  hair  and  cutide 
are  so  far  loosened  as  to  admit  of  being  scraped 
off  upon  the  beam ;  tiie  hide  is  then  washed  and 
put  into  the  grainer  pit,  which  is  a  mixture  of 
water  and  dung—that  of  hens,  pigeons,  or  dogs 
being  preferred.  When  the  hide  has  here  be- 
come soft  and  supple,  it  is  again  thoroughly 
cleaned,  and  submitted  to  the  tanning  liquor, 
which  is  at  first  used  very  weak,  and  gradually 
strengthened  till  the  operation  is  complete :  this 
requires  from  two  to  four  months  for  calf  skins, 
and  from  ten  to  twelve  months  for  ox  hides,  with 
oak  bark,  but  a  much  less  time  if  gambia  is  used; 
and  the  latter  hides,  instead  of  being  limed  and 
dunged,  are  generally,  after  having  been  cleaned 
in  water,  placed  in  heaps,  where  they  begin  to 
putrefy,  and  then  the  hair  may  be  removed 
without  lime,  which  would  be  apt  to  render  the 
skin  hard  and  harsh.  The  further  opening  of 
the  texture,  so  as  to  prepare  it  for  tanning,  is 
effected  by  immersion  in  a  sour  liquor  of  fei^ 
mented  zye  or  barley,  or  in  weak  solphune 
acid.  This  process  is  called  raising,  and  im- 
mediately precedes  the  tanning.  When  fully 
tanned,  ue  goods  are  drained,  stretched  upon 
a  convex  piece  of  wood  called  a  horse,  and 
beaten  and  smoothed ;  or  the  leather  is  some- 
times passed  between  cylinders  to  make  it 
more  solid  and  supple:  it  is  lastly  dried,  by 
suspension  in  an  any  covered  building.  It 
will  be  obvious  [Tan;  Gbliukb]  that  the 
principal  change  effected  in  this  proeeas  de- 
pends upon  the  combination  of  the  gelatine  of 
the  skin  with  the  tannin  of  the  oak  baik,  or 
other  astringent  material  which  is  used,  and 
that  great  care  is  requisite  to  insure  the  perfect 
penetration  of  the  hide  (especially  where  it  is 
thick)  by  the  tanning  material:  hence  the 
necessity  of  using  weak  liquors  at  first,  and 
gradually  increasing  their  strength  ;  for  if  the 
hide  were  in  the  first  instance  put  into  a  strong 
infusion  of  bark,  the  exterior  surfaces  would 
become  so  perfectly  tanned  as  to  be  impervious 
to  the  further  action  of  the  liquor,  and  the 
centre  would  remain  untanned,  and  conse- 
quently soluble  and  putrescible;  so  that  we 
Iudge  of  the  completion  of  the  process  by  the 
eather,  when  cut  through,  being  of  a  uniform 
brown  throughout^  anythine  like  a  white  streak 
in  the  centre  announcing  the  imperfedian  just 
mentioned. 

Tanned  Sheep  Leather,  fe. — The  skins  are 
first  soaked  for  a  few  hours  in  a  water  pit, 
then  well  washed  and  painted  witli  milk  of  lime 
on  the  fiesh  side,  and  hung  in  a  warm  room 
till  the  wool  readily  pulls  off;  they  are  then 
■craped,  and  soaked  for  some  weeks  in  Ume 
water,  which  checks  the  putrefaction  and 
hardens  the  texture;  the  skin  is  then  a^n 
beamed,  smoothed,  and  trimmed,  and  put  into 
a  vat  of  bran  and  water,  where  it  is  kept  for 
some  weeks  in  a  state  of  gentle  fermentation, 
and  becomes  thin  and  extensible,  and  fit  for 
any  subsequent  operation:  in  this  state  it  is 
called  a  pelt  The  pelt  is  placed  in  a  lime 
pit  for  two  or  three  weeks,  according  to  the 
season  of  the  year,  then  fleshed  and  trimmed 
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OD  a  beam;  if  intended  for  skiTer  lettther, 
the  pelt  is  split  into  two  j^arta,  tho  grain  sid^ 
for  leatJier,  and  the  flesh  side  for  parchment  or 
duimoia.  For  the  first  branch,  the  grain  has 
to  be  pressed  in  a  grainer,  to  remove  all  lime, 
hair,  and  cuticle ;  then  placed  in  a  drench,  made 
of  br&n  and  vater,  for  twelve  hours;  after  which 
it  iB  ready  for  tanning  in  shnmac.  For  tawed 
leather,  the  pelt  is  not  split;  the  preparing 
process  is  the  same,  but  tue  tanning  is  done 
with  alum  and  salt  The  method  of  bringing  kid 
and  calf  skin  to  the  state  of  pelt  is  nearly  the 
same  as  for  lamb  skin,  except  that  liming  is 
lued  before  the  hair  is  taken  oSE,  which  is  only 
Bold  to  plasterers,  whereas  lambs'  wool  is  more 
Talnable,  and  woold  be  izyured  by  the  lime. 
If  the  pialts  are  to  be  tawed,  they  are  worked 
about  in  a  solution  of  alum  and  salt  in  warm 
witer,  which  again  makes  them  thick  and 
tough;  they  are  then  washed  and  agpn  fer- 
mented in  bran  and  water  till  the  t£ckening 
is  reduced  by  the  removal  of  some  of  the  salts ; 
lastly,  Uiey  are  stretched  on  books,  and  dried 
in  a  stove  room,  when  they  become  a  tough 
flexible  white  leatb^;  but  to  give  them  gloss 
and  suppleness  they  are  again  soaked  in  water, 
and  trolden  in  a  large  pau  or  rolled  in  a  drum 
containing  the  yolks  of  em  beaten  up  with 
water ;  they  are  next  driedm  a  loft^  smoothed 
with  a  warm  iron,  and  afterwards  softened  on 
a  stake,  when  they  are  dyed  with  various 
colours  fiir  gloves  and  ladies'  boots, 

Morocco  leatker,  as  it  is  called,  is  chiefly 
prepared  from  goat  skins,  which  after  the 
action  of  lime  water  are  brought  down  by  a 
dang  bath,  and  reduced  to  the  state  of  pelt 
If  intended  to  be  dyed  red,  they  are  sown  up 
in  the  form  of  a  sack,  with  the  grain  side 
outward,  and  immersed  in  a  warm  cochineal 
hath;  the  sack  is  then  tanned  in  a  bath  of 
snmach:  the  skins  intended  to  be  blacked  are 
nonaebed  without  auy  previous  dyeing.  The 
gaining  and  polishing  are  effected  as  follows : 
xhe  skms  are  stretch^  upon  a  smooth  inclined 
hoard,  and  rubbed  over  with  a  little  oil  to 
supple  them.  Those  intended  for  black  leather 
are  previously  brushed  over  with  a  solution  of 
iron;  they  are  then  rubbed  over  with  a  glass 
hall  cut  mto  a  polygonal  surface,  which  po- 
hshes  them,  and  makes  them  firm  and  compact ; 
^y,  the  grained  surface  is  given  by  rub- 
bing the  leather  with  grooved  boxwood  rollers 
fitted  to  a  machine,  c^ed  a^  jigger,  suspended 
from  the  ceiling.  Curried  leather  is  tanned, 
and  then  softened  by  soaking  in  water  and 
rubbing;  it  is  pared  with  a  broad  sharp 
faiife^  me  edge  of  which  is  turned  over  so  as 
to  be  at  light  angles  to  the  plane  of  the  blade ; 
the  leather  is  next  rubbed  with  a  polished  stone, 
and  while  still  wet  besmeared  with  fish  oil,  or 
a  ndztore  of  this  with  tallow.  As  it  dries, 
the  oil  gradually  penetrates  in  proportion  as 
the  moisture  evaporates.  The  grain  side  is 
bhid^ened  by  iron  liquor  for  the  uppers  of 
ladies'  shoea,  but  the  fiesh  side  with  lampbbck 
*nd  oil  for  the  um>ers  of  men's  boote  and  shoes. 

Skantmojf  leaOer  is  generally  sheep  or  doe 
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dan,  prepared  as  already  mentioned  by  dx^js^ 
ing^  liming,  &c.,  and  dyed  if  necessary,  and 
then  finished  in  oil.  Rusbia  leather  acquires 
ite  peculiar  odour  from  an  empyreumatio  oil 
from  the  bark  of  the  birch  tree.  (There  is  an 
excellent  abstract  of  the  manufacture  of  dif- 
ferent kinds  of  leather  in  Aikin's  Dictiemary 
of  Chemistry,  from  which  much  of  the  above  is 
abridged.) 

American  leather  cldh,  or  panonia  leather, 
is  an  artificial  compound  variously  prepared. 
In  one  example,  a  textile  fobric  is  impregnated 
with  oak  bark  and  gelatine  for  forming  leather, 
and  stearic  acid  and  an  alkali  for  forming  a 
kind  of  insoluble  soap.  A  flexible  varnish  con- 
taining lampblack  is  afterwards  added. 

The  leather  manufacture  of  Great  Britain  is 
of  great  importance,  being  inferior  in  point  of 
value  and  extent  only  to  those  of  cotton,  wool, 
and  iron. 

The  number  of  persons  engaged  in  all  the 
various  branches  of  the  manufacture  in  Great 
Britain  is  estimated  at  between  300,000  and 
400,000,  and  the  entire  value  of  the  manu- 
facture at  more  than  20,000,000^.  sterling,  the 
leather  for  boote  and  shoes  alone  being  valued 
at  about  12,000,000^.  Leather  was  long  sub- 
ject to  a.  duty,  which  necessarily  placed  the 
manufacture  under  the  surveillance  of  the  ex- 
cise ;  but  the  dutj  was  totally  abolished  in  1830, 
and  the  manufacture  is  now  relieved  from  every 
sort  of  trammel  and  restraint.    (Com.  Diet,) 

Iieawen  (Fr.  levain,  from  Lat  levare,  to 
raise),  A  piece  of  sour  dough  used  to  ferment 
and  render  light  a  much  greater  quantity  of 
dou^h  or  paste.  By  the  Mosaic  law  leaven  was 
forbidden  during  the  Passover ;  hence  St  Paul 
speaks  of  keeping  the  Pasdial  feast  with  the 
unleavened  bread  of  sincerity  and  truth.  Figu- 
ratively, the  word  is  appliea  to  anything  which 
graduiJly  but  surely  affecte  the  moral  or  in- 
tellectual character  of  man,  whether  for  good 
or  for  eviL 

Aeeanora  (Gr.  X«icdUni,  a  basin).  A  genus  of 
Crustaceous  Lichens.  L.  tartarea  is  the  Cud? 
bear  of  commerce ;  and  some  have  supposed 
the  manna  of  the  Israelites  to  be  L,  ewulenta 
and  affinis,  which  in  Armenia  and  Algeria  are 
blown  about  and  heaped  by  winds^  and  in 
times  of  scarcity  ground  up  with  com. 

lieoanoHo  Aoi4.  A  colourless  crystalline 
body  contained  in  the  Leeanora  lichen. 

Iieooa  Oiim.  The  gum  of  the  dive-tree, 
collected  abundantly  at  Lecca  in  Calabria. 

Iteoontlte.  A  hydrated  sulphate  of  soda 
and  ammonia  found  in  the  cave  of  Las  Piedras 
in  Honduras,  by  Dr.  le  Conte,  who  considers  it 
to  be  formed  from  the  deeomjposed  excremento 
of  bats,  huge  numbers  of  which  have  probably 
inhabited  the  cave  for  ages. 

Xieotem.  A  desk,  or  support  for  a  book, 
for  the  use  of  readers  in  churches  or  other  pub- 
lic places.  The  support  is  frequently  made  by 
the  wings  of  an  eagle,  carved  in  wood  or  bronze. 
Many  rich  specimens  of  mediseval  lecterns  are 
found  in  churches  in  this  country. 

li«ctlea  (Lat.).    A  sort  of  couch  or  Httcr, 
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wed  by  the  Bomans,  of  two  kinds,  the  one  for 
<»nTing  living  persons,  the  other  for  bearing 
dead  bodies  to  tne  funeral  pile.  The  bearers 
vere  ctdled  Ucticarii. 

Keettstemimn  (Lat.  from  lectos,  a  couch, 
and  stemere,  to  spread).  A  religious  festival ' 
or  ceremony  among  the  ancient  Komans,  cele- 
brated daring  times  of  public  calamity,  when 
the  gods  themselves  were  invited  to  the  enter- 
tainment ;  their  statues  were  taken  from  their 
pedestals,  and  laid  on  conches.  The  first  fes- 
tival of  this  sort,  according  toLivy  ^v.  13),  was 
held  in  the  year  of  Bome  354  (on  tne  occasion 
of  a  contagious  disease  which  committed  fright- 
ful ravages  among  the  cattle),  and  lasted  for 
eight  successive  days.  On  the  celebration  of 
this  festival,  enemies  were  said  to  forget  their 
animosity,  and  all  prisoners  were  liberated. 

Keetor  (Lat.  a  reader).  In  the  early  Church, 
a  person  set  apart  for  the  purpose  of  reading 
parts  of  the  Bible  and  other  writings  of  a 
religious  character  to  the  people.  They  were 
consecrated  by  prayers  and  ceremonies  for  this 
office,  and  in  the  third  century  appear  to  have 
been  proper  officers  of  the  church.  It  is  pro- 
bably from  this  institution  that  the  order  of 
preachers  in  parish  churches  in  England  called 
lecturers  is  derived,  who  hold  a  distinct  office 
from  the  vicar,  rector,  or  other  ecclesiastical 
functionaries ;  they  are  chosen  by  the  vcstty  or 
chief  inhabitants  of  the  parish,  supported  by 
voluntary  subscriptions  and  legacies,  and  usually 
officiate  on  Sunday  afternoon.  (Hook's  Chwrch 
iHctionary,  art  *  Lecturer.') 

Aeeture.  This  word  signifies  generally  a 
•discourse  read  by  a  professor  to  his  pupils ;  but 
it  is  applied  in  a  more  extended  sense  to  every 
species  of  instruction  communicated  vivA  voce. 
In  the  Scotch  and  Continental  universities,  as 
well  as  in  those  recently  established  in  England, 
the  great  business  of  teaching  is  carried  on  by 
means  of  public  lectures,  delivered  at  stated 
periods,  and  embracing  eveiy  subject  included 
in  the  curriculum  of  study;  but  at  the  two 
great  English  universities,  the  college  tutors 
bear  a  principal  part  in  the  work  of  instruction. 
Still,  within  the  last  few  years  the  professorial 
vystem  has  been  made  much  more  efficient,  and 
has  acquired  more  general  importance. 

Public  lectures  have  been  adopted  from  the 
earliest  ages  as  a  convenient  moae  of  teaching 
the  elements  of  eveiy  branch  of  human  know- 
ledge ;  and  if  the^  be  properly  compiled,  and 
accompanied  by  strict  and  regular  examinations, 
few  means  seem  better  calcuLtted  to  awaken  the 
attention  of  the  student,  to  abridge  his  labours, 
and  to  guide  his  enquiries. 

KeoyttaidaooeB  ( Lecythis,one  of  the  genera). 
A  natural  order  of  epigynousExogens  b^onging 
to  the  Myrtal  alliance  of  Lindley,  and  known 
by  their  dotless  leaves,  polypetalous  fiowers, 
their  indefinite  stamens  collected  into  a  fleshy 
hood,  and  their  many-celled  ovaiy.  They  are 
large  trees,  with  showy  flowers,  found  in  the 
hottest  parts  of  South  America,  and  comprise  the 
Cannon-ball  tree,  Couroupita  auianenns ;  the 
fiapuciga  LecjftkisZalnieqfo,  and  the  BerthoUetia 
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exeelsa^  which  furnishes  the  Brazil-niits  of  the 
shops. 

X«ejrtlils  (Gr.  XlitaAos,  an  oil  jar).  Agemis 
of  South  American  trees  of  large  size,  repre- 
senting the  order  Lecythidacea,  They  fbnish 
some  of  the  nut«  of  commerce.  Thus,  under  the 
name  of  Sapucaja  nuts,  the  seeds  of  L.  Zabucajo 
are  commonly  sold  in  our  fruit  shops,  and  they 
will  probably  take  the  place  of  the  dosely  allied 
Brazil  nuts,  to  which  tney  are  greatly  superior 
in  point  of  flavour  and  digestibility.  They  are 
rather  more  than  two  inches  long  and  one  wide, 
covered  with  a  longitudinally  furrowed  corky 
shell,  and  grow  in  large  hard  woodj  fruits, 
shaped  like  urns,  measuring  about  six  inches 
in  diameter,  and  having  close-fitting  lids  at 
the  top.  Our  supply  comes  from  Fu&,  and  is 
principally  the  produce  of  the  Brazilian  fbrests. 

L.  oBaria  is  another  species  producing  laigs 
fhiits,  commonly  known  as  Monkey  Pots,  bat 
its  seeds  are  not  so  palatable  as  those  of  the  last, 
having  a  bitter  flavour. 

Xiedererlte.  A  variety  of  Ghnelinite  feund 
at  Cape  Blomidon  in  Nova  Scotia,  and  named 
after  the  Baron  L.  von  Lederer. 

Xiederlte.  A  massive  variety  of  Sphene, 
found  atGrenville  in  Canada,  and  distinguished 
as  a  sub-species  on  account  of  its  peculiar 
cleavages. 

Aed^er.    [Book-xskpiko.] 

Kedgers.  In  Architecture,  the  horizontal 
pieces  of  timber  used  in  scafifblding ;  they  lie 
parallel  to  the  wall  opposite  to  whidi  they  are 
erected. 

Xedger-Une.  In  Music,  a  line  either  above 
or  below  the  staff,  when  that  is  not  su£Scient 
in  extent  to  lay  the  notes  upon.  It  is  above 
the  staff  in  ascending  progressions,  and  in  de- 
scending progressions  below  it 

&ed^M.  On  Shipboard,  intermediate  sup- 
ports for  the  decks.  They  run  across  from  side 
to  side  between  and  parallel  to  the  beams,  bat 
are  much  thinner. 

Iiednm  (Gr.  Xrfiov).  The  plant  called 
Labrador  Tea  is  Ledum  palustre,  a  low  shrub 
of  the  Ericaceous  order. 

&«•*  l^eew»rd.  Sea  terms,  denoting  gene- 
rally the  side  or  quarter  not  directly  exposed  to 
the  wind.  The  lee  side  of  a  ship  is  the  oppodts 
to  that  on  which  the  wind  blows  when  it  crosses 
her  course,  and  which  is  termed  the  uteather  side. 
Leeward  is  on  the  lee  side ;  opposed  Xowindward^ 
or  on  the  weather  side.  A  tee  shore  is  the  shore 
on  the  lee  sideofthe  ship,  or  the  shore  on  which 
the  wind  tends  to  blow  ner ;  and  a  ship  is  said 
to  be  under  the  lee  of  the  shore  when  the  wind 
blows  from  the  shore,  or  when  she  is  in  some 
measure  sheltered  by  the  shore.  The  names 
Leeward  and  Windward,  as  applied  to  the  West 
India  Islands,  were  given  to  them  from  their 
situation  in  a  voyage  from  the  ports  of  Spain 
to  Carthagena  or  Portobello.  The  islands 
which  lie  to  leeward  extend  from  Porto  Bico 
to  Demerara. 

a>e  board*  A  flat  width  of  planking, 
which  being  let  down  perpendicularly  into  the 
water  on  t^e  lee  side  of  flat-bottomed  vessels, 
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setres  as  a  temporaiy  keel,  and  oppoees  thej 
action  of  the  wind  to  drive  them  to  leeward. 

In  the  American  centre-board  boats,  than 
which  no  craft  can  sail,  nearer  to  the  wind, 
thne  is  a  deep  lee-board  working  in  a  water- , 
tight  grooTe  in  the  centre  of  the  boat.  I 

&e«-fage.  This  term  implies  the  having 
a  position  Dsulher  to  leeward  than  some  other 
given  object. 

Lee-way.  In  Navigation,  the  deviation 
of  the  coarse  actually  run  bj  a  ship  from  the 
oouFBe  steered  npon ;  or  it  is  the  angle  formed 
between  the  line  of  the  ship's  keel  and  the  line 
vhich  she  actnallj  describes  through  the  water. 
In  consequence  of  the  action  of  the  wind  or 
eorrents,  a  ship  is  generaUj  impelled  sideways 
as  well  as  forward,  whence  the  direction  of  her 
motion  is  different  from  that  of  the  keel. 
Suppose  the  whole  force  urging  the  ship  to  be 
zesolred  into  two — one  mi^ucing  the  motion 
A  !B  in  the  direction  of 

J  ^^--^ "^  the  keel,  and  the  other 

the  motion  A  C  in  the , 
same  time  at  right  angles  to  the  former ;  then 
the  ship  will  move  in  the  direction  of  the  dia- 
gonal A  D,  and  the  angle  I)  A  B  is  the  lee-way. 
To  obviate  the  effects  of  this  lateral  motion,  the 
ship  is  laid  on  a  oonrse  to  the  windward  of  the 
point  to  which  she  is  bound. 

All  needless  top- hamper,  as  a  poop  or  rabed 
forecastle,  increases  the  tendency  to  lee-way. 

X«eob  (Groth.  leikeis,  lekeis,  perhaps  akin 
to  Gr.  Xiiix»,  Eng.  UeJe).  This  name  is  given 
to  those  abranchiate  red-blooded  worms,  or 
anellidans,  which  are  provided  with  a  sucker  at 
both  ends  of  the  body  [HmuDo],  and  of  which 
ve  possess  a  few  native  species ;  some  frequent- 
ing the  fresh  waters,  as  the  horse  leeches  (Ha- 
inopis  sanguisorba  and  H.  staanorum) ;  others 
inhabiting  the  ocean,  where  they  are  parasitic 
upon  fishes,  as  the  skate-sucker  {PontobdeUa 
muricataS.  The  medicinal  leech  {Sanguisuga 
viedKinaiis)  belongs  to  that  subdivision  of  the 
&mily  Hirudinida  which  is  characterised  by 
having  the  superior  lip  of  the  anterior  cup  or 
sucker  divided  into  several  segments,  and  the 
oral  aperture  transverse,  triradiate,  and  sur- 
nnmded  by  three  cartilaginous  jaws,  each  armed 
with  two  rows  of  very  fine  teeth.  This  appa- 
ntos  enables  the  leech  to  penetrate  the  skin  so 
as  to  insure  a  ready  flow  of  blood  without  causing 
a  dangerous  wound.  The  upper  lip  is  marked 
with  ten  small  points  considered  as  eyes.  The 
species  of  the  genus  Sangiasvga^  viz.  S.  offiei- 
wdis  and  8»  meddeinalis,  are  most  common  in 
the  south  of  Franccv  whence  great  numbers  are 
exported  to  this  country.  The  leech-dealers  of 
Btetagne  drive  horses  and  cows  into  the  ponds, 
that  the  leeches  may  £itten  and  propagate  more 
abundantly  by  sucking  their  blood.  Children 
are  empbyed  to  catch  them  by  the  hand ;  and 
grown  persons  wade  into  the  shallow  waters 
in  the  spring  of  the  year,  and  catch  the  leeches 
that  adhere  to  their  naked  legs.  They  are  also 
takten  by  a  sort  of  net  made  of  twigs  and 
nshes,  which  is  used  in  the  summer  when  the 
leeches  retire  into  the  deeper  waters. 
341 


LEET 

The  best  method  of  preserving  these  valuable 
little  animals  is  stated  by  the  author  of  the 
article  '  Leech  *  in  the  Penny  Cyclopadia  to  be 
that  described  by  F^e.    It  is  as  follows : — 

Into  a  marble  or  stone  trough  a  layer  of  seven 
inches  of  a  mixture  of  moss,  tui-f,  and  charcoal 
is  to  be  putv  and  some  small  pebbles  placed 
above  it ;  at  one  extremity  of  the  trough,  and 
midway  between  the  bottom  and  the  top,  place 
a  thin  plate  of  marble  pierced,  with  numerous 
small  noles,  upon  which  there  should  rest  a 
stratum  of  moss,  or  portions  of  the  Equisetum 
palustrCf  or  horse-tail,  firmly  compressed  by  a 
layer  of  pebbles.  The  trough  is  to  be  filled  with 
water  omy  so  high  that  the  moss  and  pebbles 
should  be  but  slightly  moistened.  A  cloth  is 
to  be  kept  over  the  mouth  of  the  trough.  This 
is  imitating  as  nearly  as  possible  their  natural 
condition ;  and  the  charcoal  not  only  aids  in 
keeping  the  water  sweet,  but  appears  to  pre- 
vent the  leeches  being  attacked  by  parasitic 
animals,  to  which  they  are  very  liable.  The 
water  should  be  chang^  about  once  a  week, 
and  more  frequently  in  warm  weather. 

The  mat  importance  of  ascertaining  the  best 
method  of  preserving  the  medicinal  leech  may 
be  inferred  from  the  extent  to  which  the  trade 
is  carried  on,  and  the  consequent  increasing 
scarcity  of  these  indispensable  adjuncts  to 
medicine.  Four  only  of  the  princi|wl  dealers 
in  London  import  7,200,000  annually. 

Iieeolies  of  a  Sail.  The  side  edges  of  a  sail 
Leech-lines  are  small  ropes  frY)m  the  middle  of 
the  leeches  of  a  sail  to  blocks  on  its  yard  on 
the  opposite  sides  of  the  mast ;  when  hauled, 
they  orail  up  the  sail  and  rapidly  diminish  its 
area. 

Xieedsite.  A  mechanical  mixture  of  the  sul- 
phates of  lime  and  baryta  found  in  a  carboni- 
ferous rock  between  Leeds  and  Harrogate  in 
Yorkshire. 

Iieefluiire*  An  iron  bar  across  a  ship's  deck 
for  the  sheet  of  a  fore-and-aft  sail  to  slip  on 
during  tacking. 

Iieek  (A-Saz.  leac).  The  Allium  Porrum 
of  botanists.    [Aixittk.] 

Iieelite.  A  siHcate  of  alumina  coloured  of 
a  deep  flesh-red  by  a  small  percentage  of  man- 
ganese. It  occurs  compact  and  massive,  with 
a  peculiar  wax-like  texture,  and  a  lustre  and 
translucency  like  that  of  horn,  at  Ghryphyttan 
in  Sweden.  It  was  named  after  Dr.  J.  F.  Lee 
of  Cambridge^  and  is  the  Helleflinta  of  the 
Swedes. 

Iieet  (A-Sax.leod;  G^.leute,  people).  The 
court  leet,  or  view  of  frankpledge,  was  an  ancient 
Anglo-Saxon  institution  answering  a  double 
purpose :  1.  The  administration  of  justice  in 
the  trial  of  offences  and  the  abatement  of 
nuisances;  2.  The  preservation  of  the  peace, 
and  the  prevention  of  crime,  by  the  reception 
and  enrollment  of  the  pledge  which  eadi  man 
was  obliged  to  give  by  becoming  a  member  of 
some  lathing.  The  possession  of  a  court  leet 
was  the  characteristic  of  the  hundred,  of  which 
the  proper  leet  was  distinct  from,  and  sub- 
ordinate to^  t^t  which  was  held  by  the  sheriff 
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on  liifl  tourn.  The  oomt  leet  of  the  hnndied  is  done  bj  placing  these  tosAb  ^^'^  abore  or 
waa  usually  held  by  a  bailiff  or  steward  of  the  below  the  notes  intended  to  be  so  joined.  The 
sheriff;  but  it  was  sometimes  granted,  as  well  legato  mark  placed  over  a  series  of  notes  indi- 
as  the  leet  of  a  smaller  jurisdiction,  to  private  '  cates  that  they  are  to  be  played  smoothly,  as 
lords.  A  court  leet  also  properly  belonged  to  a  j  if  the  sounds  were  bound  together.  The  word 
borough,  which  ranked  as  a  hundred ;  but  such  applied  as  a  general  direction  for  a  piece  inti- 
private  and  borough  leets  were,  like  the  leet  of  mates  that  it  is  to  be  performed  in  a  smooth 
the  hundred,  subordinate  to  the  county  leet  of  style. 


the  tourn. 

&egaoy  (Lat.  lego,  I  bequeath).    A  gift  by 
will  of  personal  property,  as  goods  and  chattels ; 


Itegatium.  In  Music  [DBimro  Noraa.] 
fcagatna  (Lat.).    In  Roman  History,  legati 
were  of  two  kinds:    1.  Ambassadors,  corre- 


a  testamentary  gift  pf  real  property  being  called  I  sponding  to  those  of  modem  times ;  2.  Legate^ 
a  devise.  Legacies  are  general,  such  as  a  gift  |  who  accompanied  the  proconsuls  and  pneton 
of  a  sum  of  money  ontof  the  general  estate  of  the  '  into  their  provinces,  or  luded  the  general  in  the 
deceased;  or  specific,  as  agiftof  a  particular  bank  management  of  his  arm^.  Legates  of  this 
note  or  coin,  or  of  any  otLer  individual  chattel,  |  last-named  class  varied  m  number  according 
as  a  horse  or  a  jewel;  or  residuary,  as  a  gift  of  to  the  requirements  of  the  service  in  which 
the  residue  of  the  estate  remaining  after  all  the  they  were  engaged ;  and  legates  of  the  foz^ 
debts  of  the  deceased  and  general  and  specific !  mer  dass  governed  provinces  in  the  absence 
legacies  have  been  satisfied.  G-eneral  legacies  |  of  the  proconsul  or  pr»tor,  sometimes  with- 
are  subject  to  an  equal  rateable  abatement,  if  i  out  any  mention  of  the  ofiOicer  whose  deputies 


the  estiite  is  not  sufficient  for  payment  of  them 
in  full ;  but  a  specific  legacy  is  not  subject  to 
abatement,  unless  it  be  necessary  for  the 
payment  of  debts.  A  specific  legacy  is,  how- 
ever, subject  to  what  is  called  ademption, 
which  is  the  consequence  of  the  subject-matter 
of  the  legacy  being  one  identical  thing  in 
specie :  thus,  if  a  testator  bequeath  a  particular 
horse,  which  he  afterwards  disposes  of  in  his 
lifetime,  the  legacy  is  said  to  be  adeemed, 
or  taken  away,  because  the  horse  bequeathed 
has  no  longer  any  existence  as  part  of  his 
property,  and  the  legatee  will  not  be  entitled 
to  another  horse  of  the  testator's  in  lieu  of 
it  This  identity  of  corpus  is  so  inherent  in 
the  notion  of  a  specific  legacy,  that  if  100/. 
in  consols  were  bequeathed,  and  the  same  sum 
were  afterwards  transferred  by  the  testator  to 
another  stock,  the  transfer  of  itself  would  adeem 
the  legacy.  The  mode  of  compelling  executors 
to  pay  a  legacy  is  by  suit  in  equity  for  the 
administration  of  the  testator's  assets:  courts 
of  common  law  have  not^  in  general,  any  juris- 
diction over  such  matters.  Executors  cannot 
be  compelled  to  pay  a  legacy  until  the  expira- 
tion of  a  year  after  the  testator's  death :  they 
are  allowed  that  period  for  ascertaining  and 
discharging  his  debts ;  and  even  after  a  legacy 
has  been  paid,  the  legatee  must  refund  if  it 
should  be  necessary  for  the  payment  of  cre- 
ditors who  come  in,  although  after  the  period 
above  mentioned.  The  party  to  whom  a  legacy 
is  bequeathed  is  termed  legatee,    [Wuxs.] 

Iiegate  (Lat  legatus^.    A  high  functionary, 
in  general  a  cardinal  or  oishop,  whom  the  pope 
sends  as  ambassador  to  the  courts  of  foreign 
powers.  Legates  are— 1.  A  Latere,  who  possess 
the  highest  degree  of  authority,   these  only 
being  commissioned  by  tho  pope  to  take  his 
place  in  councils ;  2.  De  Latere ;  3.  Legates  by 
office  are  such  as  enjoy  tho  titular  distinction 
of  legate  by  virtue  of  their  dimity  and  rank 
in  the  church,  but  have  no  special  mission. 
Iiegatlon.    [Axbassadob;  Bxploxact.] 
&egato  (ItaL  Ued),    In  Music,  a  term  used 
to  denote  the  tying  one  note  to  another,  which 
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they  were. 

AegeBd  (Lat.  legenda,  ihings  to  he  rmd), 
A  book  originaUv  used  at  divine  service^ 
In  it  were  recorded  the  lives  of  saints  and 
martyrs,  portions  of  which  were  selected  and 
read  for  the  edification  of  the  people.  These 
legends  were  studiously  perused  in  the  rs- 
fectories  of  cloisters,  and  were  eamestly  re* 
commended  to  the  perusal  of  the  laity,  as 
so  many  evidences  of  the  truth  of  the  Roman 
Catholic  faith.  Among  these  the  Chldm 
Legend  (the  work  of  Jacobus  de  Vbragine, 
archbishop  of  Gtenoa  in  the  thirteenth  oenturyX 
which  is  a  collection  of  the  lives  of  the  saints, 
maintained  its  ground  in  the  church  for  two 
hundred  years.  But  although  many  of  the 
legends  consist  of  tasteless  and  unmean- 
ing fictions,  many  are  of  a  highly  poetif^al 
and  striking  character,  and  throw  much 
light  on  the  diflbsion  of  myths.  There  aie 
some  sensible  remarks  as  to  the  value  of  the 
early  Christian  legends  in  Beugnot,  Histoin 
de  la  Destruction  du  Paganiame  en  OceiderU, 
i.  280.  In  a  general  sense^  the  term  legend  is 
used  to  denote  any  fictitious  or  doubtfol  nar- 
rative ;  such  as  the  exploits  of  heroes  of  tiie 
middle  ages,  or  the  history  of  a  people  or  dis- 
trict in  which  truth  is  so  mixed  with  &ble  as 
to  be  inseparable  from  it    [Mttholoot.] 

JjRawKD.  In  Numismatics,  that  which  ia 
written  round  the  field  of  a  medal ;  opposed 
to  inseriptionf  which    is  written    across    it^ 

[NvXISlfATICS.] 

ItegeBdre**  Sjmbol.  In  the  tbeoiy  of 
numbers,  a  symbol  employed  in  inrestigEmng 
the  quadratic  character  of  any  positive  or  nega- 
tive number  A  which  is  prime  to  a  prime  number 
p.  It  was  first  introduced  by  Legendre  in  his 
Eeaaisur  la  TfUorie  deeNomiiree,  Paris  1798 ;  is 


written  thus 


&• 


and  has  the  value  1  or  —  1 


according  as  A  is  a  quadratic  residue  or  not 
It  may,  ttierefore,  be  defined  by  the  oongnience 

-»     /A\ 


A^= 


-0H&' 
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far  if  A  be  a  quadratic  residue,  we  have 

and  hence,  by  Fbbxat's  Tsbobbm, 


p-i        p-i 

»     =Anrsi 


fxxiod.  pY 


It  may  easily  be  shown  that  if  A,  when  re- 
sdTed  into  its  prime  fStctora,  has  the  yaloe 

A-a,«i|..«« au>, 

(j) -(f)- (?)"••■  (f)^ 

80  that  in  inrestigating  the  quadratic  charact€r 
of  A,  it  is  only  necesaaiy  to  examine  those  of 
its  prime  fiustors  which  appear  with  odd  ex- 
ponents.   It  may  farther  be  shown  that 


that 


(t')-<-'^' 


and  that»  if  p  and  q  are  odd  primes  (not  both 
negative) 

The  last  equation  is  the  expression  of  one  of 
the  most  important  and  beautiful  laws  in  the 
science  of  arithmetic  It  is  known  as  Leffendr^s 
teo  of  reciprocity f  having  been  first  enunciated 
by  that  geometer  in  the  Histoire  de  VAcadhnie 
des  Sciences  for  1785.  Gauss  appears  to  have 
arrived  independently  at  the  same  law,  and 
▼as  inoontestably  the  first  to  publish  a  rigorous 
demonstration  of  it.  Granss,  indeed,  has  given 
us  no  less  than  six  demonstrations  of  this 
law,  all  more  or  less  subtle,  and,  without  ex- 
ception, most  valuable  contributions  to  science. 
It  vonld,  in  fioct,  be  difficult  to  estimate  too 
highly  the  many  advantages  to  mathemati<»il 
sdeuce  which  have  resulted  from  the  numerous 
demonstrations  which  have  been  given  of  this 
simple  law,  pronounced  by  Gauss  himself  to 
he  'the  gem  of  the  higher  arithmetic.'  The 
following  enunciation  is  given  by  Pro£  Smith  in 
his  admirable  *  Eeport  on  the  Theory  of  Num- 
^'(Proceedingg  of  British  Associaiion,  1859), 
which  the  reader  desirous  of  further  informa- 
tion will  do  well  to  consult  '  Jip  and  q  be  two 
primea,  the  quadratic  character  of  ^  in  regard 
to  0  is  the  same  as  that  of  q  with  respect  to  p, 
tmTeas  p  and  ^  have  each  the  form  4  n  •«-  3,  when 
their  quadratic  chazacters  are  opposite.' 

JacoW,  in  1837  (see  also  Crelle's  Journal, 
vol  XXX.),  communicated  to  the  Academy  of 
Berlin  ihe  following  extension  of  Legeocfre's 


notation  and  law.    The 


symbol  (p), 


where  P 


Ma  product  of  the  equal  or  unequal  uneven 
primea  p^,  p^  p^  &c.,  being  defined  by  the 
equation 


(»-(s)(7.)(>;)- 
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and  Q  being  any  other  uneven  number  prime 

l^ferdemalB  (Er.  light  of  hand).  A  term 
given  to  some  deceptive  or  sleight-of-hand 
performances,  which  depend  either  entirely  on 
dexterity  and  address^  or  derive  but  a  small 
degree  of  aid  ftom  philosophical  principles. 

&enriadro  (ItaL).  In  Music,  a  direction 
to  the  performer  that  the  music  to  which  the 
word  is  appended  is  to  be  performed  gaily  or 
briskly. 

Keffion  (Lat.  legio).  A  division  of  the 
Boman  army,  comprising  ten  cohorts,  thirty 
maniples,  or  sixty  centuries ;  so  that  if  there 
had  always  been  one  hundred  men  in  each 
century,  as  its  name  imports,  the  legion  would 
have  consisted  of  six  thousand  men.  But  the 
number  was,  in  fiact^  variable. 

There  were  usually  three  hundred  cavalry 
joined  to  each  legion,  which  were  divided  into 
ten  troops  (turmeX  tuid  each  of  these  troops 
into  three  bodies  of  ten  men  ^decuriaa).  The 
defensive  arms  of  the  legionaries  were  an  ob- 
long shield,  a  helmet,  hauberk,  and  greaves ; 
their  offensive  weapons  were  a  sword  and  two 
long  javelins.  The  legion  was  drawn  up  in 
three  lines ;  the  soldiers  in  each  of  which  were 
distinguished  by  the  names  Hastati,  Principes, 
and  Triarii.  The  Hastati,  who  formed  the 
first  line,  were  young  men  in  the  flower  of  life, 
and  originally  used  long  spears,  which  were, 
however,  afterwards  discarded.  The  Prindpes 
occupied  the  second  line,  and  were  also  men  in 
the  prime  of  life.  The  Triarii  were  veteran 
soldiers,  and  formed  the  third  line.  In  each 
legion  there  were  six  military  tribunes,  who 
commanded  under  the  consul,  each  in  his  turn, 
usually  for  about  a  month.  This  vras  the  early 
ori^isation  of  the  legion,  as  it  is  known  to  us 
duefly  from  the  description  of  Livy,  at  the 
time  of  the  great  Latin  war  in  the  fifth  century 
of  the  Bepublic.  It  was  materially  changed  in 
later  times,  and  the  three  original  lines  were 
discarded,  probably  about  the  time  of  the  Punic 
war.  But  it  always  retained  its  distinctive 
character  of  a  separate  army,  provided  with 
its  complement  of  cavalry  and  light  infiuitiy ; 
and  it  has  been  remarked,  as  a  striking 
proof  of  the  miHtary  genius  of  the  Bomans^ 
that  after  so  many  ages  of  additional  expe- 
rience, recent  captains,  and  particularly  Napo- 
leon, have  found  it  advantageous  to  divide  their 
armies  into  separate  coips,  each  in  a  similar 
manner  complete,  with  its  own  cavalry  and 
artillery;  and  these,  in  the  French  armies, 
usually  averaged  from  4,000  to  6,000  men,  or 
about  the  number  of  a  Boman  legion.  The 
organisation  of  the  legion  is  explained  in  most 
works  on  Boman  antiquities,  but  has  been 
nowhere  so  thoroughly  treated  as  by  M.  L. 
Beau,  in  a  long  series  of  memoirs  which  ap- 
peared from  time  to  time  in  the  MSm,  de  FAcad. 
des  Inscriptions  et  Belles  Lettres.  (See  parti- 
cularly vds.  XXXV.  xzxvii.  xzxix. ;  also  Smith's 
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JHeiumanf  of  Greek  and  Soman  AnH^tiHeB, 
B.V.  *  EiercituB.') 

Kegrlon  of  BOBOnr*  An  order  instituted 
by  Napoleon  L,  when  first  consul  of  France, 
for  merit,  both  military  and  ciriL  The  order 
consisted,  under  the  Empire,  of  grand  crosses, 
grand  officers,  commanders,  officers,  and  legion- 
aries. They  were  divided  into  sixteen  cohorts, 
€adi  of  407  members ;  but  the  total  number  was 
afterwards  much  increased.  Pensions,  &om 
250  to  6,000  francs  per  annum,  were  attached 
to  these  distinctions.  After  the  restoration  of 
Louis  XVIII.  the  order  underwent  some  modi> 
fications  in  its  constitution,  and  its  members 
were  reduced  to  a  smaller  scale.  But  among 
the  first  acts  of  the  present  emperor  was  the 
veconstitution  of  this  celebrated  order  on  an 
extended  basis.  This  was  effected  by  tbe  law 
of  April  19,  1852.  The  legion  now  consists 
(beginning  with  the  lowest  grade)  of  knights, 
who  may  in  four  years  become  officers,  of  whom 
there  are  4,000.  After  two  years  these  may 
be  promoted  to  commanders,  of  whom  there 
are  1,000 ;  grand  officers,  500,  after  an  interval 
of  three  years;  grand  crosses,  80,  after  five 
years.  But  in  all  cases  a  campaign  (or  rather 
a  campaign  year)  counts  for  two  years.  The 
highest  functionary  is  the  grand  chancellor. 

Aeffislatloii.    [L^^-] 

Xiefflslatiire.  The  name  given  to  the  body 
or  bodies  in  a  state  in  whom  is  vested  the 
power  of  making  laws.  Thus  the  King,  Lords, 
and  Commons  of  6hreat  Britain,  whose  united 
consent  is  indispensable  to  the  framing  of  a 
law,  are  styled  the  legislature. 

Aeffltlmaoy  (Lat  legitimus,  lawful).  In 
Jurisprudence,  the  state  of  a  child  bom  in 
lawful  wedlock. 

LsomHACT.  In  Politics,  this  term  signifies, 
in  its  strictest  sense,  the  accordance  of  an 
action  or  of  an  institution  with  the  municipal 
law  of  the  land.  The  principle  of  obedience  to 
civil  authority,  in  whatever  hands  the  law  has 
placed  it,  is  consecrated  by  religion  as  well  as 
by  sound  philosophy.  Resistance  to,  or  evasion 
of,  the  legal  commands  of  a  superior,  is  thus 
an  offence  against  the  law  of  God  as  well  as 
of  man,  in  things  in  themselves  indifferent  as 
well  as  in  things  commanded  by  the  principles 
of  morality.  How  far  they  must  bo  obeyed 
when  against  the  conscience  of  the  subject,  is 
one  of  those  questions  of  casuistry  which  never 
can  receive  a  solution  applicable  to  all  cases 
and  circumstances.  In  this  sense  it  is  clear 
that  the  attribute  of  legitimacy  belongs  to  no 
particular  form  of  government,  but  is  equally 
inherent  in  all  when  lawfuUy  established.  But^ 
looking  at  the  subject  from  a  higher  point  of 
view,  the  question  arises,  when  and  how  shall 
a  government  be  taken  to  be  lawfully  esta* 
blished?  This  can  onl^  be  directly  answered 
by  two  classes  of  political  philosophers.  The 
first  attribute  the  quality  of  legitimacy  only 
to  hereditaiy  monarchical  government,  which 
they  conceive  to  be  peculiarly  of  divine  ap- 
pointment, deriving  it  from  the  patriarchal 
form  of  society^  This  thooiy  has  the  advan- 
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tage  of  fiimplieity;  but  its  advocates  have 
never  been  able  to  show  any  real  foundatioD 
for  it.  p[)ivi2fB  Right;  jSTazT-SBsmAiicB.] 
The  second  class  bases  society  on  the  abstract 
rights  of  man,  attributes  all  power  to  the 
people,  and  considers  no  government  legi- 
timate excejpt  such  as  ia  founded  on  their 
consent  This  theory  also  is  plain  and  dear 
in  the  abstract;  but  has  the  defect  of  be- 
coming impossible  in  application.  For,  1.  The 
principle  of  the  sociai  contract,  or  implied 
consent  of  the  people,  is  a  mere  philotopiiical 
fiction ;  2.  The  actual  consent  of  the  people 
(i.e.  the  miy'ority  of  it)  to  any  ezistin|[  fbnn  of 
government  has  never  been  satisfactorily  aBee^ 
tained.  This  waa  notoriously  the  case  in  every 
European  country,  until  at  least  the  singnlar 
experiments  made  of  late  years  in  Franoe 
under  the  name  of  universal  suffinge.  And 
even  the  representative  government  of  thfi 
United  States  of  America  is  chosen  by  a  con- 
stituency from  which  daves,  women,  and  persons 
under  twenty-one  years  of  age  (that  is,  in  all, 
five-sixths  of  the  population)  are  exdudei 
Now  the  exclusion  of  any  one  of  these  daasei 
can  only  be  justified  on  grounds  of  expediency; 
and  similar  grounds  might  equally  justify  the 
adoption  of  other  tests  (e.  g.  that  of  property, 
as  in  England),  which  would  still  friither  mlooe 
the  number  of  the  constituency ;  3.  Supposing 
a  government  established  by  the  actual  voices 
of  a  majority  of  the  whole  people,  the  question 
would  still  arise,  whether  every  subsequent  act 
of  that  government  was  legitimatised  by  that 
original  validity.  This  question  was  moch 
debited  in  France  at  the  period  of  the  trial 
of  Louis  XVI. ;  when  the  Convention,  elected 
by  a  majority  of  the  peof)le,  was  assuming 
the  extraordinary  power  of  judging  that  mon- 
arch. The  CKrondins  on  that  occasion  con- 
tended that  an  appeal  to  the  people  (i.  e.  to  the 
suffrages  of  a  majority  of  the  constituents) 
was  necessary  in  <»der  to  ratify  the  act ;  and 
in  a  greater  or  less  degree  it  must  always  arise, 
whenever  an  alteration  in  circumstances  since 
the  period  of  the  election  of  the  representatiTe 
body  has  called  for  the  adoption  of  extra- 
ordinary measures.  Between  these  two  clases 
of  theoretical  politicians,  the  greater  number 
are  content  to  nold  that  the  omy  ftmdamental 
principle  of  government  is  expediency,  and  its 
only  right  that  given  by  municipal  law  or 
peaceable  possession.  In  their  view  all  govem- 
ment  is  equally  Intimate  so  soon  as  itis  £urly 
established;  while  they  fully  admit  that  a 
question,  and  often  a  very  difficult  one,  arises 
on  every  violent  change  of  institutions,  as  to 
how  soon  the  new  government  de  Ucto  has 
acquired  the  character  of  legitimacy.  In 'the 
language  of  modem  politics  this  word  has 
acquired  a  peculiar  sense,  chiefly  from  its  em- 
ployment about  the  period  of  the  congress  of 
Vienna,  when  the  old  nereditaiy  dynasties  were 
termed  legitimate  in  contradistinction  to  those 
which  the  French  revolution  and  the  subsequent 
wars  had  founded.  Hence  the  principle  of 
Intimacy  has  been,  very  inoonectly,  opposed 
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io  llial  of  xepresentatiye  or  popiikr  gorem- 
Bient ;  a  mere  abuse  of  tearmB,  but  an  important 
ODfs  horn  the  powerful  effect  which  wovda  are 
able  to  produce  in  political  diacuBsion. 

&0gitiiii«tloii«  The  act  by  which  natural 
children  are  rendered  legitimate.  By  the  juna- 
pindenee  of  countries  under  the  Koman  or 
dvil  law,  subsequent  marriage  of  the  parents 
legitimatises  bastard  issue. 

Ztfffiunen  (Lat).  In  Botany,  a  one-celled, 
one  or  many  seeded,  two-Talved,  superior  fruity 
dehiscing  1^  a  suture  along  both  its  fiice  and 
its  back,  and  bearing  its  s^ds  on  the  rentral 
rnxtm^  only.  It  differs  from  the  foUide  only  in 
dehiscing  by  two  Talves.  Sometimes  it  is  in- 
dehiscent,  as  in  Casna  JUtula,  &c. ;  but  the 
Une  of  dehiscence  is  in  such  species  indicated 
by  the  presence  of  sutures. 

Iintiimln  VegetahU  ca9eiiL  An  albu- 
minoid matter  eicisting  in  leguminous  plants. 
It  is  an  important  fleah-forming  constituent 
of  peas,  beans,  and  other  leguminous  or  pod 
Tegetabies. 

liegqmino«ce«  A  Teiy  extensiTe  natural 
Older  of  polypetalous  Exogenous  plants  belong- 
ing to  lindley's  Boetal  alliance.  They  are  found 
in  all  parts  of  the  world,  forming  large  trees  and 
hnge  twiners  in  the  tropics,  and  being  herba- 
ceous plants  or  small  bushes,  rarely  trees,  in 
colder  countries.  The  order  oontains  a  great 
TBrietj  of  useful  and  beautiful  species,  some 
of  which,  like  Glover,  Lucern,  Suntfoin,  and 
Vetches,  are  cultivated  for  cattle;  others,  as 
Peas,  Beans,  Lentils,  and  various  other  kinds  of 
pdse,  form  part  of  the  food  of  man.  Indigo, 
Logwood,  and  many  others  are  well-known 
dyeing  plants.  Several  AcacUu  produce  gum 
anbic  Certain  AstraaaU  yield  tragacanth. 
The  Tamarind  and  others  bear  pods  whose 
interior  is  filled  with  an  agreeable  fsecula  or 
pnlp;  Cassia  acutifolia  and  others  yield  Senna ; 
Glycjfrrkiza  the  Liquorice  root ;  Ceratonia  is  the 
▼ii  Locust  Fruit  of  Scripture.  Finally,  many 
are  valuable  tonics,  and  some  are  poisonous, 
among  which  is  the  common  Labubkum  [which 
Me].  The  larger  part  of  this  order  consists 
of  plants  called  Papilionaceous,  from  a  fan- 
cied rraemblance  between  their  flowers  and  a 
butterfly.  Such  plants  have  one  large  ex- 
panded petal,  and  four  others  much  smaller, 
vfaich  form  als  and  carina  in'  front  of  the 
Texillom ;  but  in  others  the  more  usual  form  of 
eorolla  is  observed,  and  there  are  even  some 
which,  like  Ceratonta,  are  apetalous.  The 
diTision  of  the  order  called  Mimosa  is  remaric- 
able  for  having  very  small  flowers  with  long 
stamens,  and  growing  in  balls  or  spikes. 

X«lirta0ltlte.  A  native  selenide  of  mercury 
and  lead  (probably  a  mechanical  mixture  of 
tbe  two  sel^des),  occurring  at  Lehrbach  in 
thpHare. 

X^bnnttte.  A  compact  variety  of  Natrolite, 
ibond  at  Glenarm  in  Antrim,  by  Captain  Le- 
hnnt,  after  whom  it  was  named. 

Z«11niltB*s  Tlaeorem*  In  the  Differential 
Calcolos,  a  theorem  concerning  the  successive 
diffisrentiation  of  a  product  of  two  functions. 
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It  js  most  easily  remembered  in  its  Bymix>lica] 

form.    If  by  D^  we  denote  the  operation  -j- 

dx 
applied  exclusively  to  «,  and  by  D^  the  same 
operation  applied  exclusively  to  «,  we  have, 
obviously, 

and  generally, 

<^«*)      ,^       ^  V  <^«      d^-^u  dv 

-^  -  (D. +DO-«t^  -  t^£i  +  **5:^i  ^ 

«(«-l)<fr-«tt<Pt;     .  d^v 

^1:2-  d^^l^^^  '  '  '  ^""d^* 

which  is  the  theorem  in  question. 

Kemaiiite.  A  synonym  of  Saussurite, 
after  Lake  Leman,  in  the  neighbourhood  of 
which  it  is  found. 

Xfrmina  (Gr.  X^ftfio,  anything  taken).  In 
Geometry,  a  preliminary  proposition,  laid  down 
fcft  the  purpose  of  focuitating  or  rendering 
more  perspicuous  the  demonstration  of  a  theo* 
rem  or  the  construction  of  a  problem. 

Aemintag.  A  name  given  to  a  species  of 
daviculate  Rodents  {Hyj^tdaus  Lemmus,  HI.) 
veiy  abundant  in  the  north  of  Europe  on  the 
shores  of  the  Arctic  Ocean.  It  is  as  large  as  a 
rat,  and  is  remarkable  for  its  occasional  migra* 
tions  in  innumerable  bodies.  At  these  periods 
the  lemmings  are  said  to  march  in  a  straight 
line,  re^pudless  of  rivers  and  mountains;  and, 
unimpeded  by  any  obstacle,  they  devastate  tho 
country  over  which  they  pass.    [Migration.] 

Aenina  (Gr.).  The  Duckweed  genus,  a 
curious  family. of  plants,  consisting  of  small, 
usually  round  shield-like  bodies  floating  on  water, 
and  forming  the  'green  mantle  of  the  standing 
pooL*  They  belong  to  the  Pistiaeea,  are  of  very 
singular  structure,  and  well  worth  examination. 

Aemnlan  aaitlia  A  clayey  substance 
found  in  the  island  of  Stalimene  (Lemnos), 
and  used  as  a  medicine  in  Turkey.  It  was 
formerly  dug  up  once  a  year  with  much  so- 
lemnity, and  stamped  with  an  official  seal. 
[Tbbra  Sioillata.J 

Kemnlacata  of  Bernoulli.  A  curve  of  the 
fourth  order  having  the  form  of  the  figure  8. 
Its  polar  equation  is 

r*aa' cos  2  0, 

a  particular  case^,  therefore,  of  the  more  general 
equation 

T'^a  008*.., 

f 

which  represents  a  flimil^  of  curves  of  which 
each  individual  has  for  its  inverse,  its  reciprocal, 
and  its  pedals  a  curve  of  the  same  fitmily. 
[PSDAik]  The  constant  c  in  these  curves  in- 
dicates the  constant  ratio  of  the  segments  into 
whidi  any  radius  vector  is  divided  by  project- 
ing upon  it,  orthogonally,  the  corresponding 
centre  of  curvature.  The  equations  of  tho  in* 
vezse^  the  reciprocal,  and  the  n^^  pedal  of 
$ 
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no  obtained,  respectivelj,  bv  changing  c  into 
— «^  — (l  +  €),  and  n  +  €.    In  the  case  of  the 

lemniacata  cs-,  its  first  negative  pedal,  there- 
fore,  haa  the  equation 

or  f*coa29^a\ 

which  is  well  known  to  be  that  of  an  equilateral 
hyperbola ;  so  that  the  Umniscata  is  the  Jirst 
positive  central  pedal  of  the  equilateral  hvper- 
tola.  The  properties  of  the  above  famUy  of 
curves  have  been  investigated  by  W.  Koberts 
(Liouville's  Journal^  vols.  x.  xiL  xv.),  by  Prof. 
Hirst  {Annali  di  Idatematicit  18d9),  and  bv 
several  others.  The  entire  arc  S  of  any  such 
curve  being  known,  as  well  as  that  of  its  pedal 
SjL,  those  of  all  other  pedals  can  be  found  by 
means  of  the  simple  and  remarkable  relation 

ftom.  which  latter  can  be  deduced  the  equally 
interesting  relation 

which  holds  for  all  values  of  n  tor  which 
•^Bn+f  18  positive. 

The  arcs  of  the  lemniscata  can  be  added, 
multiplied,  or  divided  algebraicallv.  On  this 
subject  the  reader  mav  be  referred,  however,  to 
Iiegendre*s  Exerdces  ae  Calcul  Intigralf  t  L,  and 
to  a  memoir  by  Seriet  in  Liouville'si7<n«ma/,  t  z. 

The  integral 


J.       -v/l-f-' 


which  expresses  the  length  of  a  lemniscate  arc, 
is  called  a  lemniscate  integral;  its  inverse  r 
considered  as  a  function  of  s  is  called  a  lem- 
niscate function.  These  functions  play  an  im- 
ent  part  in  the  theoiy  of  numbers ;  they 
the  same  relation  to  me  theoiy  of  complex 
numbers  as  that  which  circular  fimctions  have 
to  that  of  ordinary  real  numbers. 

Xiemoii  (Ind.  leemoo).  The  fruit  of  the 
Oitrus  Limonum,    [Ciraua] 

I^monsv  Baaenttal  Oil  ot,  A  liquid 
contained  in  the  cells  of  lemon  peeL  It  mav 
be  collected  by  pressing  a  quanti^  of  the  peel. 
Its  chief  constituent  is  a  fraigrant  hydrocarbon 
isomeric  with  oU  a£  turpentine.  When  used  by 
confectioners,  it  forms  a  dissgreeable  substitute 
for  the  fresh  peeL 

iMinoBS.  BMMntial  Salt  oC  The  bin- 
oxalate  of  potash  is  often  sold  under  this 
name;  it  is  chiefly  used  for  removing  iron- 
moulds  and  ink-stains  from  linen. 

XiWiiiir  (Lat.  lemur,  a  ghost).  This  term 
was  applied  in  the  Linnaean  i^stem  to  sereral 
of  the  lower  Quadrumanous  animals  of  different 
structure  and  habits ;  it  is  now  restricted  to 
those  which  have  the  inferior  incisors  long, 
compressed,  straight,  and  sloping  forwards, 
and  the  lower  canines  approximated,  and  of 
similar  form  and  direction,  diifering  only 
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in  a  slight  increase  of  size^  whence  thej  bavt 
usually  been  enumerated  as  indsars :  the  upper 
incisors  are  straight,  and  the  intermediate  ones 
are  separated  from  each  other.  The  long 
pointed  canines  of  the  upper  jaw  are  princi- 
pally opposed  to  the  trenchant  anterior  fidse 
molars  below.  Each  of  the  four  extremities  is 
provided  with  an  opposable  thumb;  but  the 
index  diffit  of  the  mnder  hand  has  its  nail 
developed  into  a  lon^  curved,  aharp-pointed 
daw.  The  use  of  this  claw  is  to  dean  or 
dislodge  vermin  from  the  long  and  thick  woolly 
hair.  The  lemurs  deviate  from  the  ^cd 
Quadrumanes,  and  approximate  to  the  oroinaiy 

2uadruped  in  their  elongated  pointed  head  and 
baip  projecting  muzzle;  the  ^terior  limbs 
are  a  little  longer  than  the  anterior ;  the  tail  ia 
long,  thick,  and  bushy.  They  are  all  natives 
of  Madagascar  and  of  some  of  the  smaller 
islands  in  its  neighbourhood.  To  judge  from 
the  nature  of  their  covering,  it  might  be  sap- 
posed  that  the  lemurs  were  natives  of  a  cold 
dimate;  but  their  fur  has  relation  to  the 
season  of  their  activity.  They  deep  by  day, 
and  move  about  in  the  night  season,  daring 
which  time  the  air  is  often  suffidently  cold  in 
the  tropical  latitudes.  Their  nutriment  is  a 
mixed  diet  of  fruits,  insects^  and  small  birds; 
the  latter  they  surprise  while  at  rooat 

I^mnrea  (Lat.).  In  Mythology*  surits  of 
the  dead  which  in  the  belief  of  the  Bomans 
were  able  to  hurt  the  living.  Hence  it  was 
necessary  to  propitiat-e  them;  and  this  vas 
done  specially  at  the  Lemuzia,  which  recurred 
yearly  in  the  month  of  Maj. 

IiemnrideB.  The  family  of  Qnadrnmanoos 
Itfammals  of  which  the  genus  Lemuir  is  the 
type.    [Stsbpsirhina.] 

Itengtlienliig  Viee«k  In  Shipbuilding, 
the  portions  of  each  rib,  above  the  top  timbens 
which  are  laid  on  to  impart  the  neeessazy 
height  to  the  sides  of  tho  vessel. 

Aenitire  BleoCiiAry.  The  ingredients  of 
this  prepuution  are  senna  leaves,  the  pulp  of 
figs,  tamarind,  cassia,  and  prunes,  oorianderseed, 
liquorice  root,  and  refined  sugar.  When  properly 
made  it  is  an  degant  preparation,  but  (says  Dr. 
Paris)  the  directions  of  uie  Pharmacopmia  are 
rardy  followed ;  the  great  bulk  of  it  sdd  in 
London  is  little  else  than  prunes,  figs,  and 
*  jalap.'    {Phdmtacologia. ) 

iMMUm  In  Optics,  a  thin  piece  of  glass  or 
any  other  transparent  substance,  bounded  on 
both  sides  by  polished  spherical  surfaces,  or  on 
the  one  side  by  a  spherical  and  on  the  other  by 
a  plane  surfeoe ;  and  having  this  property,  that 
pturallel  rays  of  light  in  passing  through  it  bare 
their  direction  changed,  so  as  to  converge  to  a 
given  point  called  the  principal  focus  of  the 
lens,  or  to  diverge  as  if  they  proceeded  from 
that  point. 

Lenses  receive  different  denominations  ac- 
cording to  their  different  forma.    Thus, 
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A  tpkericffl  Uns,  shown  at  A,  10  a  sphere  or 
globule  of  glass. 

A  douUe  convex  lens,  shown  at  B,  is  a  solid 
formed  by  two  convex  spherical  snz&ces ;  and 
is  equalfy  convex  or  unequally  convex,  according 
as  ue  radii  of  its  two  snifaces  are  equal  or  un- 
eqnsL 

A  plano-convex  lens,  C,  is  that  of  which  one 
of  the  nufaees  is  plane,  and  the  other  convex. 

A  dottdle  concave  lens,  D,  is  bounded  bj  two 
concave  spherical  sorfaces,  which  maj  hare 
either  the  same  or  a  different  currature. 

A  plano-concave  Uns,  £,  has  one  surface  plane 
tad  tne  other  concave. 

A  meniscus,  F  (so  called  from  its  resemblance 
to  a  little  moon,  Gr.  finderKos),  is  a  lens  of  which 
one  of  the  sorfacee  is  convex  and  the  other 
concave,  and  which  meet  if  continued.  The 
ndius  of  the  convex  surfeuse  is  consequently 
smaller  than  the  radius  of  the  concave. 

A  concavo-convex  lens,  Q,  is  that  of  which 
one  of  the  surfisoes  is  concave  and.  the  other  con- 
vex; but  in  this  case  the  surfaces  will  not  meet 
though  continued,  the  radius  of  the  concave 
sar&ee  being  snudler  than  that  of  the  convex 
one. 

centres  of2l  the  curved  surfaces^  or  is  perpen- 
dicnlar  to  both  surfaces  of  the  same  lens,  is 
oiled  the  axis  of  the  lens ;  and  it  is  in  this  line 
tkt  the  focus  of  the  lens  is  situated. 

It  was  observed,  at  an  early  period,  that  a 
transparent  body  of  a  spherical  form  had  the 
property  of  collecting  at  the  focus  the  parallel 
rajs  of  light  which  fall  on  its  surlkce.  But  it 
vas  remarked,  at  the  same  time,  that  the  illu- 
mination at  these  foci  was  extremely  feeble,  in 
consequence  of  the  thickness  of  the  glass  through 
vhich  the  light  had  to  pass.  This  inconve- 
nience is  removed  by  taking  only  two  small 
segments  instead  of  the  entire  sphere ;  by  which 
means,  as  the  refraction  takes  place  only  at  the 
nir&ces,  and  not  in  the  interior  of  the  glan, 
the  very  same  refraction  of  the  rays  is  produced 
as  when  the  whole  sphere  is  used ;  and  the 
thickness  of  the  glass  being  greatly  diminished, 
the  rays  pass  through  it  in  much  greater 
number,  and  the  intensity  of  the  light  in  the 
focns  is  much  more  considerable. 
^  The  roles  for  finding  the  focal  distances  of 
the  different  sorts  of  lenses  are  the  following. 
Thej  depend  in  some  measure  on  the  refracting 
power  of  the  glass.  We  shall  here  suppose  the 
index  of  refiuction  to  be  1-600. 

1.  Bays  of  lights  B  L,  B  L,  falling  on  a  con- 
j^  vex  lens  in  directions 

•'^ — ■ 1^^^^       parallel  to  the    axis, 

■ a^^y  are   refincted  to  the 

B- K-^"^       point    F,     which    is 

""  called   the    principal 

K>eu8.  In  a  (2&N^  and  ejua%  convex  lens  the 
distance  of  F  from  C,  the  centre  of  the  lens,  is 
fqnal  to  the  radius  of  the  spherical  surface.  If 
the  lens  IB  plano<onvex,  the  focal  distance  is 
jqual  to  twice  the  radius  of  the  spherical  sur- 
««.  If  the  lens  is  unequally  convex,  its  focal 
distance  is  foond  by  this  rule:  Multiply  the 
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two  radii  of  its  mftces,  and  divide  twice  that 
product  by  the  sum  of  the  radii ;  the  quotient 
will  be  the  focal  distance  required. 

2.  When  the  rays  fiilling  on  a  convex  leoi^ 
whose  principal 
focus  is  F,  con- 
verge towards  a 
point  O,  their  ** 
oonvergency  will 
be  hastened,  and 
they  will  be  refracted  to  a  point  (y,  which  is 
nearer  the  lens  than  the  principal  focus  F. 
The  two  points  O  and  (X  are  calied  conjugate 
foci ;  and  they  are  related  to  each  other  in  such 
a  manner  that  G  (X  is  a  fourth  proportional  to 
C  0+  C  F,  GO  and  0  F.  Hence,  when  the 
point  O  is  given,  the  conjugate  focus  C  will 
be  found  by  this  rule :  Multiplv  the  principal 
focal  distance  G  F  by  G  O,  and  divide  the  pro- 
duct by  the  sum  of  those  nxunbers.  It  is  obvious 
that  as  the  distance  of  O  becomes  greater,  (/ 
approaches  to  F,  and  when  O  is  at  an  iofinite 
distance  (X  coincides  with  F. 

8.  Suppose  diverging  rays  issuing  from   a 

Swt  O  to  fiUl  on  a  double  convex  lens  of  which 
e  principal  focus  is  F.  In  this  case  thej  will 
be  refracted  to  a  point  (Y ;  and  the  conjugate 
fod  O  and  (y  are  so  related  that  G  (X  is  afourth 


proportional  toCO— CF,  GO  and  C  F.  Hence 
O'  is  found  by  the  following  rule :  Multiply 
the  principal  focal  distance GF  by  GO,  and 
divide  the  product  by  the  difference  between 
GO  andGF.  As  the  point  of  divergence  O 
recedes  from  the  lens,  the  point  O'  approaches 
nearer  to  F ;  and  when  O  is  at  an  infinite  dis- 
tance O'  coincides  with  F.  As  O  approaches 
the  lensi  O' recedes  from  it;  when  0  is  at  F 
(the  focal  distance)  the  refracted  rays  become 
parallel  to  the  axis;  and  when  O  is  between 
F  and  G,  as  at  M,  the  refracted  rays  diveige  in 
the  directions  Lmltn^, 

4.  The  focal  distance  of  a  concave  lens  is  the 
same  as  that  of  a  convex  one  whose  surfaces 
have  the  same  curvature,  and  the  rules  for 
finding  the  coi\jugate  foci  are  precisely  the  same ; 
but  the  rays,  instead  of  b^ng  collected,  aro 
scattered  by  passing  through  a  concaTe  lens, 
and  the  principal  focus  is  on  the  same  side  as 
the  point  from  which  the  rays  proceed.  Parallel 
rays  B I^  £  G,  R  L,  falling  on  the  concave 
lens  L  L  in  the  direction  of  the  axis,  become 
divergent,  as  if  they  proceeded  from  F'  (the 
principal  focus),    ^en  the  rays  which  fall  on 


a  concave  lens  converse  towards  the  point  F, 
they  are  refracted  in  uie  direction  parallel  to 
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the  axis.  When  the  incident  rays  oonverge  to 
a  point  O  beyond  F,  the  refracted  rays  diverge 
as  if  thev  proceeded  from  a  coivjugate  point  0' 
also  farther  from  the  lens  than  !b' ;  and  when 
the  incident  rays  converge  towards  a  point  M, 
between  C  and  F,  the  refracted  rays  will  be 
convergent,  and  meet  in  a  coi^jugate  point  M' 
on  the  same  ude  of  the  lens  with  M.  These 
conjugate  foci  are  determined  by  the  rules 
which  have  been  given  for  convex  lenses. 
Lastly,  when  the  incident  rays  diverge  from  a 
point  C,  farther  from  the  lens  than  the  princi- 
pal focus,  the  refracted  rays  will  be  more  diver- 
gent, and  proceed  as  if  Uiey  emanated  from  a 
point  between  the  principal  focus  and  the  lens. 
The  rule  is,  in  this  case,  also  the  same  as  for 
convex  lenses. 

6,  The  effect  of  a  meniscus  is  the  same  as 
that  of  a  convex  lens  of  the  same  focal  distance; 
and  that  of  a  concavo-convex  lens  the  same  as 
that  of  a  concave  lens  of  the  same  focal  distance. 
The  principal  focal  distance  is  found  by  this 
rule:  Divide  twice  the  product  of  the  two 
radii  by  the  difference  of  the  radiL 

In  deducing  the  above  rules  it  has  been  as- 
sumed that  the  focus  into  which  the  rays  are 
refracted  is  a  mathematical  point ;  but  this  is 
not  strictly  true,  unless  the  rays  only  frill  on 
the  lens  very  near  its  centre,  by  reason  of  the 
spherical  aberration,  [Abebbjltion.]  For  the 
correction  of  the  chromatic  aberration,  arising 
from  the  unequal  refrangibility  of  the  luminous 
rays,  see  Achbomatzsk.  [Lxqht;  Optics; 
Bbfbaction.] 

Keiifl-staapedf  Xientloalart  or  &eiitl- 
form.  In  Botany,  a  term  used  in  describing 
the  general  figure  of  bodies,  to  denote  their 
resembling  a  double  convex  lens. 

Kent.  A  solemn  time  of  fttsting  in  the 
Christian  church;  so  called  from  the  A. -Sax. 
lencten,  Qer.  lenz,  spring.  The  term  of  Lent 
comprises  the  period  of  six  weeks  and  four  days 
from  Ash-Wednesday  to  Easter ;  but  the  six  in- 
tervening Sundays  being  omitted,  it  is  reduced 
to  exactly  forty  days ;  the  time  assigned  for  the 
fast  which  preceded  the  temptation  of  Christ 
in  the  wilderness.     [Eastbb.] 

Kente  or  Iiento  (Ital.).  In  Music,  a  direc- 
tion to  the  performer  that  the  music  to  which 
the  word  is  prefixed  is  to  be  performed  slowly. 
[Allegro.] 

XientlbiilarlaoeeB.  A  very  small  natural 
order  of  herbaceous  Exogenef,  natives  of  the 
marshes  and  waters  of  all  parts  of  the  world. 
They  are  nearly  allied  to  ScrophtUariacea,  but 
are  distinguished  from  them  by  their  free  cen- 
tral placenta  and  minute  exalbuminous  embiyo; 
and  from  Primulacea  by  their  irregular  fiowers, 
their  stamens,  and  their  ovary.  The  beautiftd 
Pinffuicuia,  a  wild  plant  in  marshes,  is  one  of  the 
genera,  and  Utricutaria  another.  They  are  of  no 
known  use. 

&entloels  or  Xientleiilar  Olands.  In 
Botany,  a  t.erm  invented  by  Be  Candolle  to 
denote  certain  minute  speck-like  tubercles  on 
stems.  Notwithstanding  the  importance  as- 
signed them  by  this  great  botanist^  his  lenticels 
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'  appear  to  be  nothing  more  than  the  points  of 

'  roots  attempting  to  spring  from  tli^  surface  of 

i  bark. 

Iientlffo  (Lat.).    A  freckle  of  the  skin :  so 

'  named  from  its  resemblance  to  a  lentil  seed. 

I  KentU  (Fr.  lentille,  Lat.  lens,  lentis).  The 
seed  of  a  small  Leguminous  plant,  the  Ertum 

\  Lens  of  botanists.  [Ebvuil]  The  Rew^tnta 
and  Ervalenta  of  the  shops  are  prepared  frum 

I  these  seeds. 

I      Iiensliiite.    A  hydrous  silicate  of  alumiiu, 

!  allied  to  Halloysite.     There   are  two  kindfi, 

'  found  at  St  Gall  in  the  Eifel  (the  opaline  and 
the  argillaceous),  both  of  which  are  white,  and 
transluoent,  and  &11  into  small  hard  grains 
when  put  into  water.  Named  after  Lenx,  a 
Grerman  mineralogist 

l^ee  (Lat.  a  lion).  One  of  the  zodiacal  con- 
stellations, situated  chiefly  on  the  northern 
side  of  the  ecliptic.  The  star  Eegtdtts,  called 
also  Cor  Leonis,  belongs  to  this  constellation. 

Iieo  BKtnor.  The  Little  Lion :  a  constella- 
tion of  the  northern  bemisphere,  between  Leo 

I  and  Ursa  Major.     This  constellation  has  been 

I  formed  by  the  modems,  and  is  not  given  in 
Ptolemy's  catalogue. 

I  Iteonbardlte.  A  hydrated  silicate  of  lime 
and  alumina  found  at  Schemnitz  in  Hnngarv, 

'  and  Copper  Falls,  Lake  Superior.    It  is  named 

'  after  Professor  von  Leonluurd. 

Keonlne  Verses.  Latin  verses  according 
to  the  rules  of  ancient  prosody,  but  rhymed. 
The  name  is  said  to  be  derived  £rom  one  of  the 
popes  Leo,  or,  more  probably,  from  a  monk 
called  Leoninus.  Tne  end  rhymes  to  the 
middle,  i.  e.  to  the  two  last  syllables  before  the 
caesura,  in  hexameters ;  in  pentameters,  the  tvo 
divisions  are  rhymed.  The  following  distich 
may  serve  as  an  example : — 

DBemon  langnebat,  monBchos  tnnc  esse  Tolebat ; 
Ast  nbl  oonvalolt,  mansit  nt  aate  f  oife. 

Xieopmrd  IV^ood.  The  timber  of  Brosmum 
Aubletii,  a  South  American  tree  of  the  order 
Artocarpacea, 

Iieopard*s  Bane.  The  common  name  of 
the  genus  Doronicuntf  but  more  especially 
applied  to  2>.  PUrdalianches, 

liepadites  (Gr.  Xcrcis,  a  limpet).  Goose 
bamades ;  an  order  of  Cirripeds,  comprehend- 
ing those  which  have  a  long  flexible  conteactile 
stem,  fixed  by  its  base  to  some  solid  body,  and 
supporting  at  its  extremity  the  principal  parts 
of  the  animal,  endosed  by  a  multivslve  shell 
or  coriaceous  case. 

IieiHMloffaster  (Gr.  Xcrdb,  and  ywrrhp^ 
stomach).  A  genus  of  Biscobolous  Malacopte- 
rygian  fishes,  having  the  following  characters : 
pectoral  fins  expanded,  with  stouter  rays  at  their 
lower  edges,  which  curve  slightly  forwards,  and 
unite  with  each  other  beneath  the  throat  by 
means  of  a  transverse  membrane  directed  for- 
wards, constituting  the  boundary  of  an  ad- 
hesive disc,  close  to  which  there  is  a  second, 
formed  by  the  union  of  the  ventnds;  body 
smooth,  and  without  scales;  head  broad  and 
depressed;    snout    salieut    and    protractile; 
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Imnclue  slightly  eleft,  and  ftmished  with 
four  (V  fiye    rays ;    dorsal   fin    single,   and . 
opposite  to  the  anal,  which  is  near  the  tafl.  | 
Ot  this  ffenna  we  possess  two  natiTe  species ; ' 
one  of  which,  called  the  Cornish  sncker  {Lfpa- 
dogasUr  eomubiengui)^  was  disooTered  bj  Dr. 
Borlase  on  the  ooest  of  Cornwall;  the  other 
{Ijppadogagter  bimaculatus)  has  been  taken  on 
different  parts  of  the  South  Weymonth  coast. 
Both  species  adhere  bj  means  of  their  ventral 
Backers  to  rocks,  stones,  &c,  whence  the  generic 
name ;  they  feed  pincipallj  on  Crastacea. 

I^ptfa.  In  Botany f  a  term  invented  to 
denote  stamens  that  are  sterile;  it  ia  veiy 
rarely  used. 

I«ptdlB««  The  name  of  an  oUr  basic 
compoond  (»  CxoH^N)  obtained  by  distilling 
qniiuA  or  cinchonia  witii  a  solution  of  potash. 
Aepldlmii  (Or.  X«ir(8Mr,  a  small  scale). 
A  genus  of  Crucifera  comprising  amon^  its 
spedfls  Z.  sativujn,  the  Garden  CSess,  wmch  ia 
extensiTely  grown  and  mixed  with  yonng  mns- 
taid  to  form  what  is  called  smaU-saiading. 

Aepldolds  ^Gr.  AciriSoeid^r,  Mo/y).  Afiunily 
of  extinct  fossil  fishes  belonging  to  the  oolitic 
fonnation,  remarkable  for  their  large  rhomboidal 
bony  scales.  Fignres  of  these  scales  are  given  in 
Br.  Bnckland's  Bridgewater  I^^eatise. 

Aepldokroklte  (Gr.  Ams,  a  scale,  and 
Kp^j,  saffron\  A  variety  of  Brown  Iron-ore, 
ooenrring  at  Spring  Mills,  in  Pennsylvania. 

Aepldoltte  (Gr.  Xcv/s,  and  Aitfof,  a  stone), 
lithia-mica.  A  mineral  of  a  granular  and 
foliate  texture,  of  a  peach-blossom  colour. 
It  is  a  silicate  of  lithia,  alumina,  and  iron, 
together  with  fluoride  of  potasdnm.  The 
Lepidolite  from  Moravia  and  North  America 
contains  the  newly  diaoovered  metals  Coisium 
and  Rubidium. 

Kevldmnelane  (Gr.  XcvCs,  and  ficXaf, 
hlacki  A  variety  of  Mica  occurring  in  the 
granite  of  Three  Bock  Mountains  in  Dublin 
oonntj,  and  in  Sweden. 

X«pldo|itera  (Gr.  Aerly,  and  wr€p6if,  a 
feather).  The  third  order  of  insects  in  the 
^stem  of  linnsBfus,  and  the  tenth  in  that  of 
latreille,  who  has  given  the  following  concise 
and  oomptehensive  description  of  the  oiaracters 
oommon  to  the  insects  of  this  most  interesting, 
OKfol,  and  beautifol  group. 

The  wings  are  four,  covered  on  both  sides 
with  minute  generally  coloured  scales,  resem- 
bling farinaceous  dust,  which  are  removed  by 
merely  coming  in  contact  with  the  finger.  The 
onl  appaiatus  consists  principally  of  a  proboscis, 
to  which  the  name  antlia  has  been  given,  and 
which  is  rolled  spirally  between  two  palpi,  co- 
^^ned  with  scales  or  hairs.  This  forms  the 
most  important  part  of  the  mouth,  and  is 
the  instnunent  with  which  these  insecta  extract 
the  nectar  from  flowers,  their  only  aliment  It 
u  composed  of  two  tubular  threads,  represent- 
ing the  m«Tilla>^  each  bearing  near  its  external 
haae  a  Tery  sniall  superior  palp,  in  the  form 
of  a  tobercle.  The  apparent  (mferior)  palpi, 
which  form  a  sort  of  sheath  to  the  proboscis, 
nplace  the  labial  palpi  of  the  mandibulated 
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insects :  they  are  cylindrical  or  conical,  usually 
turned  up,  composed  of  three  joints,  and  in"* 
serted  in  a  fixed  labium,  which  completes  that 
portion  of  the  buccal  cavity  inferior  to  the 
proboscis.  Two  little  and  scarcely  distinct, 
corneous,  and  more  or  less  ciliated  pieces, 
situated,  one  on  each  side,  on  the  anterior  and 
superior  margin  of  the  firont  of  the  head,  near 
the  eyes,  seem  to  be  vestiges  of  mandibles. 
Finally,  we  observe,  and  under  an  equally 
small  proportion,  the  labrum  or  upper  lip. 

The  antennas  vary,  and  are  always  multi- 
articulated.  Two  ocelli  are  observable  in 
several  species,  but  concealed  between  the 
scales.  The  three  segments  of  which  the 
thorax  is  usually  compmed  are  united  in  one 
single  body;  the  first  is  vezy  short,  and  the 
two  others  are  blended  together.  The  scu- 
tellum  is  triangular,  but  the  apex  is  directed 
towards  the  head.  The  wings  are  simply 
veined,  and  vai^  in  size,  figure,  and  position ; 
in  several  the  inferior  ones  are  plaited  longi- 
tudinally near  the  inner  margin.  At  the  baso 
of  each  of  the  superior  wings  is  a  kind  of 
epaulette,  prolonged  posteriorlv,  which  corre* 
sponda  to  the  piece  called  tegula  in  the  Hyme- 
noptera.  The  abdomen,  composed  of  from  six 
to  seven  annuH,  is  attached  to  the  thorax  by  a 
very  small  portion  of  its  diameter,  and  presents 
neither  sting  nor  ovipositor.  In  several  females, 
however,  aain  Oossus,  the  last  rings  become 
narrowed  and  extended,  to  form  an  oviduct 
resembling  a  pointed  and  retractile  taiL  The 
tarsi  always  have  five  joints.  There  are  never 
more  than  two  kinds  of  individuals,  males  and 
females. 

The  females  usually  deposit  their  ova,  fre-> 
quently  very  numerous,  on  the  vegetable  sur- 
foces  which  are  to  nourish  their  larvse,  and  ' 
soon  after  perish.    [Btjttbrflt.] 

The  larras  of  Lepidopterous  insects  are  well 
known  by  the  name  of  caterpillars.  They  have 
six  squamous  or  hooked  feet,  which  correspond 
to  the  legs  of  the  perfect  insect,  and  from  four 
to  ten  additional  membranous  ones,  or  propedes ; 
the  two  last  of  which  are  situated  at  the  poste- 
rior extremity  of  the  body.  Those  caterpillars 
which  have  but  ten  or  twelve  in  all  have  been 
called,  from  their  mode  of  progression,  geo* 
metra.  Several  of  these  geometers,  when  at 
rest,  remain  fixed  to  the  branches  of  plants  by 
the  hind  feet  alone,  whence  in  the  form,  colour, 
and  directions  of  their  body,  they  resemble  a 
twi^.  They  can  support  themselves  in  this 
position  for  a  long  time  without  exhibiting  the 
slightest  symptom  of  lifeu  So  fatiguing  an  at- 
titude must  require  prodigious  musoulur  force ; 
and,  in  fact,  Lyonnet  counted  4,041  muscles  in 
the  caterpillar  of  the  Cossus  ligniperda,  or 
willow-caterpillar. 

The  body  of  these  larvse  is  generally  elon- 
gated, almost  cylindrical,  soft,  variously  co- 
loured; sometimes  naked,  and  sometimes  co- 
vered with  hairs,  tubercles,  and  spines.  It  is 
composed  of  twelve  segments  or  annuli,  exclu- 
sive of  the  head,  with  nine  stigmata  on  each 
side.    Their  head  is  invested  with  a  corneous 
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or  flquamoiis  dermic  and  presents  on  Meh  sido 
six  fljuiiing  granules,  -which  appear  to  be  ocelli ; 
and  it  is  fiimuhed  with  two  vezy  short  and 
conical  antennse,  and  a  mouth  composed  of 
strong  mandibles,  two  maxiUtt,  a  labrum,  and 
four  small  palpi.  The  silk  which  they  spin  is 
elaborated  m  two  long  and  tortuous  internal 
vessels,  of  which  the  attenuated  superior  ex- 
tremities terminate  in  the  Up.  A  tubular  and 
conical  mamilla  forms  the  spinnaret  through 
which  the  threads  are  spun. 

Most  caterpillars  feed  on  the  leaves  of  plants ; 
some  gnaw  their  flowers,  roots,  buds,  and  seeds ; 
others  attack  {ne  ligneous  or  hardest  part  of 
trees,  softening  it  by  means  of  a  fluid  which 
they  diseorge.  Certain  species  attack  our  wool- 
lens and  fdrs,  thereby  ooing  us  much  iignry ; 
eTen  our  leather,  bacon,  wax,  and  lard,  are  not 
spared  by  them.  Several  confine  themselves  ex- 
dusively  to  a  single  article  of  diet ;  others  are 
less  delicate^  and  devour  all  sorts  of  organised 
matters. 

Some  of  them  form  societies,  and  frequently 
live  under  a  silken  tent,  spun  by  them  in 
common,  which  even  shelters  them  in  winter. 
Several  construct  sheaths  for  themselves,  dther 
fixed  or  portable ;  others  make  their  abode  in 
the  parenchyma  of  leaves^  where  they  form 

Slleries.  The  greater  number  are  diurnal; 
e  others  never  issue  forth  but  at  night.  The 
severity  of  winter,  so  fatal  to  almost  all  insects, 
does  not  afiect  certain  PhaUsna,  which  only 
appear  in  that  season. 

Caterpillars  usually  change  their  skin  four 
times  previously  to  jpassing  into  the  state  of 
a  nymph  or  cmysalis.  Most  of  them  spin  a 
cocoon  in  which  they  enclose  themselves.  A 
frequently  reddish  Uqnor,  which  Lepidopterous 
*  Insects  eject  at  the  moment  of  their  metamor- 
phosis, softens  or  weakens  the  extremity  of  the 
cocoon,  and  facilitates  their  esit ;  one  of  these 
extremities,  also,  is  generally  thinner  than  the 
other,  or  presents  a  favourable  issue  by  the 
peculiar  disposition  of  the  fibres.  Other  cater- 
pillars are  contented  with  connecting  leaves, 
particles  of  earth,  or  of  the  substances  on  vhich 
they  have  lived,  and  thus  forming  a  rude  cocoon. 
The  nymphs  of  the  diurnal  Lepidoptera  reflect 
a  metalhc  lustre,  and  are  ornamented  with 
golden  spots,  whence  the  term  ekrygalis  applied 
to  them;  they  are  naked,  and  flxed  by  the 
posterior  extremity  of  the  body.  The  nymphs 
of  all  the  Lepidoptera  are  swathed  or  resemble 
mummies.  Those  of  several  insects  of  this 
order,  particularly  of  the  Diumw,  undergo  their 
metamorphosis  in  a  few  days ;  they  even  fre- 
quently produce  two  generations  in  the  course 
of  the  year.  The  caterpillars  or  chiysolides  of 
others,  however,  remain  during  the  winter  in 
one  of  these  states,  and  undergo  their  final 
transformation  in  the  ensuing  spring.  The 
Lepidoptera  issue  from  their  nymphal  envelope 
through  a  slit,  which  is  effected  in  the  back  of 
the  thorax. 

Iiepldopiu  (Or.  XfwiSf  and  iroSf,  a  foot). 
A  genus  of  Tsnioid  fishes,  characterised  by 
the  reduction  of  the  ventral  fins  to  the  condition 
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of  small  scaly  plates.  The  thin  and  elon- 
gated body^  is  without  scales :  it  is  fomialud 
with  a  dorsal  fin,  which  extends  its  whole 
length,  and  a  narrow  anal  fin  ;  it  terminates  in 
a  well-formed  caudal.  The  branchiostegal  laji 
are  eight  in  number ;  the  head  is  pointed,  with 
a  single  row  of  laniary  teeth  in  each  jaw,  the 
largest  above,  and  others,  very  small,  on  the 
palatine  and  phar^geal  bones.  Of  this  genos 
one  native  species  is  known,  called  the 
Scabbard-fish  (Lepidoptts  argyrtua).  It  is 
very  rare :  only  four  examples  are  recorded  by 
Mr.  Yarrell,  which  were  tcJcen  on  the  southern 
shoresL 

&«pidosteiu  (Xcir(f,  and  hariovy  hone). 
The  boiiy  pike  of  the  fresh  waters  of  North 
America.  It  is  analogous  to  the  Ganoid 
scaled  fishes  which  existed  in  great  nnmben 
during  the  Palaoxoie  period.  Its  scales  are 
hardy  bony,  rhombic,  and  arranged  in  oblique 
rows^  descending  backwards  fi^m  the  donal 
tofwards  the  vented  side. 

Xiepidote.  In  Botany,  scurfy,  or  covered 
with  membranous  scales. 

&eptdotiui  ^Gr.  Knis).  In  Palseontologj, 
the  name  of  a  fossil  fish,  distinguished  by  its 
large  thick  riiomboidal  enamell^  scales,  and 
its  hemispherical  or  obtusely  conical  teeth: 
its  remains  are  widely  difilhsed  through  the 
Wealden  formation. 

&epls  ^Gr.  a  toaU\.  In  Botany,  a  scale  or 
scur^  consisting  of  a  tnin  transparent  membnoe 
attached  by  its  middle,  and  having  a  lacerated 
irregular  margin,  owing  to  the  im^rfect  union, 
towards  its  circumference,  of  the  cellular  tissue 
of  which  it  is  composedL  Hence  the  adjectiTe 
UpidoU, 

Iieplmia  (Gr.  a  9caU  or  husk\  A  Lin- 
naean  genus  of  Apterous  insects,  forming  the 
first  £&mily  of  Thysanurous  insects  in  the 
system  of  Latreille.  The  body  of  these  apte- 
rans  is  elongated,  and  covered  with  small 
scales,  frequently  silvery  and  brilliant;  from 
which  circumstance  the  most  common  species 
has  been  compared  to  a  little  fish.  The 
antennee  are  setaceous,  and  usually  very  long. 
The  feet  are  short,  and  frequently  have  veiy 
large  and  strongly  compressed  coxae,  resem- 
bling scales.  These  insects  run  with  great 
velocity:  some  of  them,  by  means  of  their 
caudal  appendage,  are  enabled  to  leap.  Severtl 
species  conceal  themselves  in  the  cracks  of  the 
framework  of  windows,  in  wardrobes,  under 
damp  boards,  &c. ;  others  hide  beneath  stones. 

Iafisma.  In  Botany,  a  term  sometimes 
applied  to  the  cup-shaped  disc  of  Pmonia  and 
Acanitum ;  but  seldom  employed. 

KeplsmiaaB.  The  family  of  Thysanurous 
insects  of  which  the  genus  LepUma  is  the 
type.  It  includes  the  genera  LepUma  proget 
and  H/fachiles. 

Kepolite  (Gr.  \wwls,  a  tcaie,  and  kfBos^ 
atone).    A  variety  of  Anorthite  from  Sweden. 

&eporld8B«  The  hare  tribe,  or  the  fiimily  of 
Bodents  of  which  the  genus  Lepua  is  the  type. 

It^promy  (Gr.  X^^).  Thts  disease,  if  we 
are  to  understand  the  term  as  expressing  the 


Digitized 


by  Google 


LEPTOSPERMUM 

kproty  of  Scriptoro  and  of  the  old  wxlten, 
may  bedeflcribed  as  a  species  of  elephantiasis. 
It  is  a  oonstitntioual  affection  {Et^hantians 
greoofvm),  and  in  all  probability  is  heieditaiyi 
but  not  contagions.  It  begins  generally  in  the 
tabercular  form,  the  parts  adOScted  often  be- 
coming Toid  of  sensation.  The  features  be- 
come distorted  hj  deep  thickening  of  the  eelln- 
lar  tissue;  while  the  skin  sets  ootrngated, 
thickened,  and  deeply  ftxnowed.  Internal  and 
deeper  parts  next  beoome  affected,  and  even 
the  bones  partake  in  the  disease.  These  changes 
sometimes  proceed  rather  rapidly,  but  in  most 
cases  many  years  of  life  are  aUowed,  the  disease 
making  but  yerj  slow  progress^  or  even  for  a 
time  remaining  stationary.  The  cause  of  the 
kprosy  is  at  present  unknown ;  some  attributing 
it  to  the  ingestion  of  diseased  or  putrid  fisl^ 
vhile  others  speak  of  bad  Tentilation  and  dirt 
08  having  much  to  do  with  its  causation.  The 
disease  i^  exists  in  the  East  and  West  Indies^ 
in  the  Lerant^  and  in  Sweden  and  Norway,  but 
it  rarely  occurs  in  England  except  in  a  very 
mitigated  form.  Notmng  is  known  to  cure 
this  horrible  malady,  or  eren  to  affi)rd  relief 
by  stopping  its  progress. 

Keptoapermvin  (Gr.  Xcirr^tfyc^fief,  with 
Own  utd).  A  grenus  of  MyrtacM  which  yields 
the  Tea-tree  of  Tasmania  and  Australia.  The 
species  is  L.  lanigerum, 

Keptom  (Gr.  Xevr^r,  dender ;  ol^  a  tail). 
A  Linnaan  genus  of  Longicom  beetles,  now  the 
tjpe  of  an  extensive  family  {Lepturida\  in 
▼hidi  the  eyes  are  rounded  and  entire,  or,  if 
digfatly  emai^finate,  with  the  antennse  inserted 
before  the  emargination.  The  head  is  always 
inclined  posteriorly  behind  the  eyes,  or  is 
abniptly  contracted  at  its  jimction  with  the 
thorax,  in  the  manner  of  a  neck :  the  thorax  is 
conical  or  trapezoidal,  narrowed  anteriorly; 
the  elytra  become  gradually  narrower.  Tne 
term  Lephtra  is  now  restricted  to  those  Lepturi- 
dans  in  which  the  head  is  abruptly  narrowed 
immediately  behind  the  eyes;  the  antennse 
inserted  near  the  anterior  extremity  of  the 
internal  emargination  of  the  eyes,  the  two 
eminences  ftom  which  they  rise  being  almost 
eonfoonded  in  one  plane.  The  thorax  is  almost 
always  smooth,  or  without  lateral  tubercles. 

Aepsraadnu  A  genuB  of  Artoearpaceanuw 
freqoently  referred  to  Aniiaris.  [AhtUlBIS.] 
L.  taecidora  is  the  Sack-tree  of  the  West 
Indies.  The  tough  fibrous  bark  is  ingeniously 
constrocted  into  sacks  in  the  following  manner. 
A  tree  of  proper  diameter  is  chosen,  and  cut 
into  junks  of  the  length  which  is  required  for 
the  sacks ;  these  ju^Ls  are  soaked  for  a  short 
time,  and  then  beaten  with  dubs,  until  the 
enter  bark  is  remoTed  and  the  inner  loosened, 
▼hen  it  is  turned  inside  out,  and  either  sewn 
ni^at  bottom  or  a  piece  of  wood  left  attached. 

X«p«s  (Lat  a  hareX  A  genus  of  Rodents 
pecnliarly  distinguished  by  having  their  supe- 
rior incisors  double ;  i  e.  each  of  them  has  a 
nnaller  one  behind  it^  The  molar  teeth  are 
alsomore  numerous  than  in  most  other  Bodentia, 
there  being  six  on  each  side  of  the  upper  jaw, 
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and  five  on  each  side  of  the  lower  jaw:  the 
ears  are  very  long,  the  tail  short  and  turned  up. 
The  species  of  this  genus  are  called  hares  and 
rabbits.  The  eyes  are  large  and  prominent, 
and,  with  the  well-developed  ears,  serve  to 
announoe  to  these  timid  and  defenceless  animals 
remote  objects  and  sounds  of  peril :  thestren^h 
and  proportions  of  the  limbs,  of  which  the  hind 
pair  u  much  longer  than  the  fore,  enable  them 
to  escape  by  rapid  fiighc.  The  smaller  species, 
as  the  rabbity  add  to  their  means  of  safety  by 
burrowing  in  the  soil  Among  the  anatomiciu 
characters  of  the  genus  Lepus  may  be  reckoned 
the  rudimental  condition  of  the  clavicles,  and 
the  reticulate  bony  structure  of  the  infra-orbital 
spaces. 

Lkfus.  The  Hare.  In  Astronomy,  one  of 
the  forty-eight  ancient  constellations  of  Ptolemy, 
sitnated  in  the  southern  hemisphere. 

liernBoa  (Lat  Lemseus,  an  epithet  for  a 
snake,  from  the  dragon  of  Lema).  A  Lin- 
nsean  genus  of  low-organised  crustaceous  ani- 
mals, all  of  which  are  external  parasites  of 
fishes,  and  constitute  the  dass  Epizoa  of 
modem  systems. 

lieriMBlftonBea.  The  name  of  a  family 
of  Siphonostomous  Crustaceans,  comprehending 
those  with  a  long  vermiform  body. 

SiMaoiis  (Fr.  le^on,  Lat.  lectio).  Certain 
portions  of  the  Scriptures  read  in  most  Chris* 
tian  diurches  during  divine  service.  The  per- 
formance of  this  duty  in  the  andent  church 
devolyed  on  the  catechumen.  In  the  English 
church,  the  greater  part  of  the  Old  Testament 
is  read  once  through  in  daily  lessons ;  and  the 
Kew  Testament,  with  the  exception  of  Bevela- 
tions,  thrice  in  the  jear. 

In  the  Presbyterian  church  the  word  lesson^ 
in  this  sense,  is  unknown ;  the  selection  of  the 
passage  to  be  read  being  left  to  the  choice  of 
the  officiating  clergyman. 

Iieatrls  (Gr.  Kntrrfls^  a  plunderer^  strictly 
applied  to  a  pirate  ship).  A  subgenus  of  Gulls, 
separated  from  the  Larus  proper  on  acooimt  of 
their  large  membranous  nostrils  opening  nearer 
the  point  and  edge  of  the  beak,  and  their  tail 
being  pointed.  They  pursue  the  small  gulls 
with  singular  pertinadty  and  boldness  to  rob 
them  of  their  food ;  hence  their  name. 

X«tliargy  (Gr.  XtjAapyfa).  A  heavy  un* 
natural  slumber,  sometimes  bordering  upon  apo- 
plexy, from  which  persons  are  not  easily  roused. 
It  sometimes  arises  from  a  plethoric  state  of 
habit,  in  which  case  it  requires  depletion ;  but 
it  often  also  is  a  symptom  of  over-£Eitigue  of 
mind,  and  then  nervine  stimulants  are  indicated. 

iMttke  (Gr.).  In  Greek  Mythology,  the 
River  of  Oblivion :  one  of  the  streams  of  the 
infernal  regions.  Its  waters  possessed  the 
quality  of  causing  those  who  drank  them  to 
forget  the  whole  of  their  former  existence. 
(Virgil's  JEneid  vi.)  The  word  recurs  in  the 
names  Leto,  Latona,  Lethum,  &c.    [Afollo.] 

&ett«r  (Fr.  lettre,  Lat.  litera).  A  charac- 
ter used  to  express  one  of  the  simple  sounds 
of  the  voice,  Xetters  properly  combined  form 
the  visible  signs  of  those  sounds  by  which  we 
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oommimicate  our  id^aa  For  Mme  remadoB 
on  the  origin  of  letters,  see  Alphabit. 

Letters  are  distingaished  by  grammarians 
into  Towels  and  consonants  (which  latter  are 
again  subdivided  into  mntes  and  liquids)  and 
diphthongs,  according  to  the  oigan  employed  in 
their  pronunciation. 

Lettes.  In  Printing,  the  usual  term  for 
an  aggregate  quantity  of  types  in  a  printing 
office;  as  when  a  work  is  put  in  haxid,  and 
there  happens  to  be  a  great  quantity  of  type  of 
the  proper  sort  Unemployed,  it  is  usual  to  say 
'  there  is  plenty  of  letter ; '  and,  on  the  con- 
trary, '  there  is  a  scarcity  of  letter.' 

Xietter  of  Jkttoni«j.     [Fowbb  of  At- 

TOBNBT.] 

&ett«r  of  Credit.  A  letter  written  by 
one  merchant,  correspondent^  or  banker  to 
another,  requesting  him  to  credit  the  bearer 
with  a  certain  sum  of  money.  The  bearer 
should  be  described  with  as  many  particulars 
as  possible,  lest  the  letter  fiill  improperly  into 
other  hands.  Under  the  name  of  circular  notes, 
letters  of  credit  are  a  very  convenient  form  for 
carrying  such  money  as  is  necessary  for  de- 
fraying the  expenses  of  travelliog,  and  for  avoid- 
ing the  risk  and  encumbrance  of  taking  specie. 
These  notes  are  negotiable  at  the  current  rate 
of  exchange  with  the  principal  continental 
bankers. 

&etter  of  Uoeiise.  An  instrument  by 
which  creditors  allow  to  a  party  who  has  failed 
in  his  trade  time  for  payment  of  debts  and 
management  of  affiiirs. 

Itmtten  of  Karque.    [Mabqttb.] 

Xieneni  Patent  or  betters  Overt.  In 
Law,  letters  of  the  king,  open,  but  sealed  at 
the  foot  with  the  great  seal  of  England,  confer- 
ring some  privilege  whereby  a  party  is  enabled 
to  do  or  eqjoy  that  which  otherwise  he  could 
not  Such  are  letters  patent  to  make  denizens^ 
to  protect  inventions,  &c.    [Patent.] 

Xiettlo.  The  name  for  that  branch  of  the 
Aryan  family  of  languages  which  includes  the 
old  Prussian  and  the  living  dialects  of  Lithua- 
nia, Eurland,  and  Livonia.    rLANOUAGB.] 

Iietteomite.  A  hydrated  sulphate  of  cop- 
per and  alumina  oocurrinff  in  velvety  fibres  of 
a  smalt-blue  colour  at  Moldawa  in  the  Bannat. 
It  is  a  rare  mineral,  named  after  Mr.  "W.  0. 
Lettsom. 

Kettuoe  (Lat.  lactuca).  The  garden  Lettuce 
is  the  produce  of  Lactuca  aativa.  Lettuces 
have  been  arranged  in  two  divisions  or  groups, 
namely.  Cabbage  Lettuces,  comprising  all  those 
which  have  round  leaves,  and  form  a  compact 
depressed  head  resembling  a  cabbage ;  and  Chs 
lettuces,  those  having  finn  and  crisp  upright 
oblong  leaves,  folded  over  one  another.  The 
latter  are  preferred  for  salads ;  while  the  cabbage 
kinds  are  preferred  for  soups.  Although  con- 
taining very  little  nourishment,  lettuces  rank 
with  the  fi;reate8t  fiivourites  to  be  found  amongst 
salad  herbs. 

&eiiohteiibervtte.  A  variety  of  Chlorite 
occurring  in  six-sided  pyramids  at  Slatoust 
in  the  UraL 
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([Gr.  \€vk6s,  ichite),  A  nodnct  of 
the  decomposition  of  caseine,  cdled  also  easeovi 
oxide  "  CeliiaOaN.     [AposEFBDonL] 

Keueite  (Gr.  ActMcJs).  A  czystallised  silicftte 
of  alumina  and  potash,  of  a  grey  or  white 
colour,  generally  opaque,  and  resembling  tho 
Qamet  in  form.  It  usually  occurs  in  Uta, 
especially  in  that  of  Vesuvius;  hence  it 
is  also  termed  Veauvian  and  voleanie  garwL 
This  mineral  is  remarkable  as  the  one  in  which 
Elaproth  first  discovered  that  potash  was  a 
constituent  of  the  mineral  kingdom,  and  sot 
exclusively  belonging  to  vegetables. 

&eiieooyellte  (Gr.  Xevirds ;  kvkXos,  a  drdt ; 
and  At9u5,  stone).  A  synonyAi  for  ApophjUite. 
[Apophtluib.] 

&eiftoeliiie  (6r.  Xctnc^s).  One  of  the  oiganic 
bases  of  coal  tar. 

AenooUte.    [LEVcrnt.] 

Aeacoina  (G^.  Ac^xma^).  A  white  opacity 
of  the  cornea  of  the  eye,  arising  from  inflamma- 
tion.    [Glaucoma.] 

&eiaoepluuie  (Gr.  A«vfco^cv4s,  appearing 
white),  A  silicate  of  gludna  and  lune  wita 
fluoride  of  sodium,  found  in  the  svenite  of 
Norway,  on  a  smaU  rocky  islet  near  the  mouth 
of  the  Langesund  fiord. 

I^neoplileiriiiatle  (Gr.  \tmis,  and  ^X(- 
yfua'uc6f,  from  ^A^/io,  pkUgm),  A  pallid  flabbj 
state  of  body. 

Xieutrite.  An  indurated  sandy  marl  (which 
becomes  phosphorescent  by  frictionX  irom  the 
Leutra,  near  Jena. 

&ewant  (Ital.  levante,  rising).  In  Geogra- 
phy, a  term  applied  in  a  general  sense  to  any 
country  situated  tothe  eastward  of  ua,  or  in  the 
eastern  part  of  any  continent  or  eonntrj;  but* 
in  a  more  contracted  si^fication,  it  is  gireo  to 
that  part  of  the  Mediterranean  Sea  which  a 
bounaed  by  Asia  Minor  on  the  noitii,  Spa 
and  Palestine  on  the  east,  Egvpt  and  Bazca  on 
the  south,  and  by  the  island  of  Candia  aod 
the  rest  of  the  Mediterranean  on  the  west 

Aewant  Wat.  One  of  the  commercial  namea 
of  the  berries  of  Anamiria  Coceulus, 

JKerwtiTB/eimM  (Lat  cause  to  be  raisd).  In 
Law,  a  writ  of  execution  directed  to  the  aheiifii 
whereby  he  is  commanded  to  levy  a  aum  ot 
money  upon  the  lands  and  tenements,  goods  and 
chatteLi,  of  a  man  who  has  forfeited  hia  rpcog- 
nisances.  It  is  superseded  in  practice  by  the 
writ  of  elegit^  except  in  cases  of  outlawry. 

Iiewator  IKosidee.  In  Anatomy,  thoM 
muscles  which  lift  the  part  to  which  they  are 
attached. 

Kew^e  (Fr.  from  lever,  Lat.  levare,  torciM). 
The  term  used  in  court  language  for  the  cere- 
monial visite  which  distiDgnished  peraoaagea 
receive  in  the  morning ;  or,  as  the  word  im- 
plies, at  their  risitig.  It  is  chiefly  applit-d 
in  tnis  coxmtry  to  the  stated  public  occasions 
on  which  her  mi^'esty  receives  visits  from  snch 
of  her  subjecte  as  are  entitled  by  rank  or  for- 
tune to  the  honour.  The  difference  between  a 
levie  and  a  drawing-room  consists  in  thia,  that 
while  at  the  former  gentlemen  alone  appear 
(with  the  exception  of  tho  chief  ladies  of  the 
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oonrtX  both  ladies  and  gentlemen  afe  admitted 
to  the  latter. 

LsvaB.  A  bank  raised  by  the  ride  of  a  riyer 
to  confine  the  waters  in  caae  of  inundation  from 
the  efiects  of  a  sadden  freshet  or  thaw.  The 
banks  of  the  Po,  the  Loire,  the  Rhine,  and  those 
of  the  Mississippi  are  defended  in  this  manner, 
vhich  has  sometimes  a  tendency  to  raise  th<) 
bed  of  the  'river  above  the  level  of  the  snr- 
ronnding  oonntiy. 

I«r6e  en  acaue  (Fr.  literally  a  universal 
rifing),  A  Military  expression  for  the  rising 
of  a  whole  people  to  defend  their  country  from 
invasion.  In  Uermany  it  is  styled  landstunnt 
in  contradistinction  to  the  LAin>WBHB  or  Mili- 
tia [which  see] ;  and  there,  as  in  Spain  and  the 
Tyrol,  its  efforts  have  often  proved  instru- 
mental in  rescaing  the  country  from  foreign 
invasion. 

I«T«1  (Ital.  liyella:==Lat.  libella— dim.  of 
libra — a  plummet :  the  old  French  livel,  liveau, 
has  been  changed  into  nivel,  niveau).  An 
instrameut  which  shows  tho  direction  of  a 
straight  line  parallel  to  the  plane  of  the  horizon. 
The  plane  of  the  sensible  horizon  is  indicated 
in  two  ways :  by  the  direction  of  the  plummet 
or  plumb-hne,  to  which  it  is  perpendicular ;  and 
by  the  surface  of  a  fluid  at  rest.  Accordingly, 
li'vels  are  formed  either  by  means  of  the  plumb- 
line,  or  by  the  agency  of  a  fluid  applied  in  some 
pvticular  manner.  They  all  depend  upon  the 
samp  principle,  namely  the  action  of  terrestrial 
gpavity. 

Levels  in  which  tho  plumb-line  forms  the 
e<»ei>tial  part  are  those  most  usually  employed 
for  the  common  purposes  required  by  bricklayers, 
masons,  carpenters,  &c.  They  are  constructed 
under  many  difierent  forms ;  but  the  general 
principle  is  as  follows:  A  frame  or  board  is 
prepared,  having  one  edge  perfectly  straight, 
and  a  straight  Jiue  is  drawn  on  the  frame  at 
right  angles  to  the  straight  edge.  To  some 
point  of  this  straight  line  a  thread  carrying  a 
plnmmet  is  attached ;  consequently,  when  the 
frame  is  phiced  in  such  a  position  that  the  thread 
of  the  plummet,  hanging  freely,  coincides  with 
tho  straight  line,  the  straight  edge  of  the  frame, 
which  is  perpendicular  to  it,  must  >>e  horizontal. 
[Pluiqibt.] 

Spirit  Ltvd. — By  far  the  most  convenient  and 
«ko  the  most  accurate  level  is  the  spirit  level, 
represented  in  the  annexed  figure ;  *  which  is 
Dothmg  more  than  a  glass  tube  nearly  filled 

I V       with  a  liquid  (spirit  of 

/^2J^g^~2B^  ^"^®  being  now  gene- 
^^^^^^^^^^  rally  used,  on  account  of 
'\UmbiUty  and  not  being  liable  to  freeze),  the 
babble  in  which,  when  the  tube  is  placed  hori- 
Bontally,  would  rest  indifferently  in  any  part  if 
the  tube  could  be  made  mathematically  straight ; 
but  that  being  impossible  to  execute,  and  every 
tube  having  some  slight  curvature,  if  the  convex 
side  be  ph^ed  upwards  the  bubble 'will  occupy 
the  higher  part,  as  in  the  figure  (where  tne 
curvature  is  purposely  exaggerated).  Suppose 
Buch  a  tube  as  ASB  firmly  fastened  on  a  straight 
bar  G  D.  and  marked  at  a  6,  two  points  distant 
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by  the  length  of  the  bubble ;  then,  if  the  instm* 
ment  be  so  placed  that  the  bubble  shall  occupy 
this  interval,  it  is  dear  that  C  D  can  have  no 
other  than  one  definite  inclination  to  the  hori- 
zon ;  because,  were  it  ever  so  little  moved  one 
way  or  other,  the  bubble  would  shift  its  pUce, 
and  run  towards  the  elevated  side.  Suppose 
now  that  we  would  ascertain  whether  any  given 
lineP  Q  be  horizontal ;  let  the  base  of  the  level 
C  D  be  set  upon  it,  and  note  the  points  a  6,  be- 
tween which  the  bubble  is  exactly  contained; 
then  turn  the  level  end  for  end,  so  that  C  shall 
rest  on  Q,  and  D  on  F :  if 
then  the  bubble  continue 
to  occupy  the  same  place 
between  a  and  b,  it  is  evi- 
dent that  F  Q  can  be  no  otherwise  than  horizon- 
tal ;  if  not>  the  side  towards  which  the  bubble 
runs  is  highest,  and  must  be  lowered.  Astro- 
nomical levels  are  furnished  with  a  divided 
scale,  by  which  the  phices  of  the  ends  of  the 
bubble  can  be  nicely  marked.*  (Ilerschers 
Astronomy^  p.  92.) 

"With  proper  care  they  can  be  executed,  it  is 
said,  with  such  delicacy  as  to  indicate  a  single 
second  of  angular  deviation  from  exact  horizon- 
taUty. 

Ii;ew«nef«.  In  English  History,  a  party 
which  arose  in  the  armv  of  the  Long  Farlia- 
ment,  about  the  time  when  it  overawed  that 
assembly,  and  transferred  the  king  to  Hampton 
Court,  in  1647.  The  levellers  professed,  what 
their  name  implied,  a  determination  to  level  all 
ranks,  and  establish  an  equality  in  titles  and 
estates  throughout  the  kingdom.  Several  of  the 
officers  belonging  to  this  party  were  cashiered 
in  1649;  and,  on  CromweU's  departure  for  Ire- 
laud  in  the  end  of  that  year,  they  raised 
mutinies  in  Tarious  quarters  occupied  by  the 
army,  and  were  put  down  by  Fairfax  with 
some  bloodshed.  John  Lilbume,  one  of  the 
chiefs  of  the  faction— of  whom  it  was  said  that 
*  if  none  but  he  were  left  alive  in  the  world, 
John  would  quarrel  with  Lilbume ' — published 
in  1649  his  Manifestatian  from  J.  LiWume  and 
others  styled  IjCveUers.  (Clarendon,  books  x.  & 
xii. ;  Godwin's  History  of  the  Commonwrnfth.^ 

AewelUiiir  Btawes.  Instruments  used  witn 
the  spirit  level,  for  su|^rting  a  mark,  and 
showing  at  the  same  time  its  height  above  the 
ground.  As  constructed  by  Troughton,  they 
consist  of  three  sliding  rods  of  mahogany,  each 
about  four  feet  long,  and  divided  into  feet  and 
hundredths.  They  carry  each  a  circular  sliding 
vane,  having  at  the  lower  edge  a  square  aper- 
ture, one  side  of  which  is 
levelled ;  and  a  line  on  the 
levelled  side  denotes  the  read- 
ing of  the  staff.  The  face  of 
the  vane  is  made  of  white 
holly,  with  an  inlaid  lozenge 
of  ebony,  forming  at  once  a 
conspicuous  object  and  one 
easy  of  bisection.  In  level-  . 
ling,  the  vane  must  be  moved  up  or  down  till 
the  horizontal  wire  of  the  telescope  bisects  the 
acute  angle  of  the  lozenge,  as  shown  in  the 
AA 
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figure.  As  the  line  on  the  lerelled  edge  at  a 
denotes  the  reading  of  the  staff,  a  piece  eqnal 
in  length  to  the  distance  a  6  is  cut  off  ftom 
the  bottom  of  the  staff,  or,  rather,  the  divi- 
sions commence  at  that  number  of  inches 
above  zero.  (Simms's  Treatise  on  Mathematical 
Instruments,  1834.) 

&eT«r  (Fr.  lerier,  from  Lat  levare,  to 
raise).  In  Mechanics,  an  inflexible  rod  movable 
about  a  fulcrum  or  prop,  and  having  forces 
applied  to  two  or  more  points  in  it  The  lever 
is  one  of  the  mechanical  powers ;  and,  being 
the  simplest  of  them  all,  was  the  first  that  was 
attempted  to  be  explained.  Its  properties  are 
treated  of  by  Aristotle ;  but  the  first  accurate 
explanation  was  given  by  Archimedes,  in  his 
treatise  De  Equiponderantibtu, 

In  treating  of  the  lever,  it  is  convenient  to 
distinguish  the  forces  applied  to  it  by  different 
names.  One  is  usually  called  the  power,  the 
other  the  weight  or  rcaietance. 

Levers  are  commonly  divided  into  three  kinds, 
Fig.  1.  _         ilg.  2, 


,r 


^ 
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accordinp:  to  the  relative  positions  of  the  power, 

Fi^.  8.  the  weight,  and  the  fulcrum. 

f  A  In  a  lever  of  the  first  kind 

H      T     (fig.    1),   the  fulcrum  F  is 

'^^S  between  the  power  P  and 

the  weight  W.    In  a  lever  of  the  second  kind 

(fig.  2),  the  weight  W  is  between  the  fulcrum 

F  and  the  power  P.    In  a  lever  of  the  third 

kind    (fig.  3),  the  power  P  is  between  the 

fulcrum  F  and  the  weight  "W". 

The  general  principle  of  the  lever  ia^  that, 
when  the  power  and  weight  are  in  equilibrio, 
they  are  to  each  other  inversely  as  their 
distances  from  the  fulcrum.  This  property  is 
a' most  an  obvious  consequence  from  the  prin- 
ciple of  virtual  velocities ;  but  it  may  be  de- 
duced from  more  fiimiliar  considerations.  Let 
AB  be  a  cylinder  or  bar  of  homogeneous 
matter.  If  supported  from  the  middle,  0,  the 
two  ends  would  evidently  balance  each  other, 
and  the  pressure  at  0  would  be  the  same  as  if 
Fig.  4.  the  whole  matter  of  the 

I  ■  I        bar  were  concentrated  in 

a.  J  lo  tf  U«  that  point  Suppose  it  to 
(l»ti  ir'i  'I'^'lSi^  consist  of  two  parts,  A  C 
and  BC,  these  again  would  be  separately 
supported  at  their  middle  points  D  £ ;  or  the 
whole  of  the  matter  in  A  C  may  be  conceived 
to  be  ooncentmted  st  D,  and  the  whole  of  that 
in  B  C  at  £,  and  the  equilibrium  would  not  be 
disturbed.  Hence  the  weight  of  AC  attached 
at  D,  and  the  weight  of  B  C  attached  at  £, 
would  balance  the  inflexible  line  D  E,  if  sup- 

S)rted  at  O,  the  centre  of  the  whole  bar  A  B. 
ut  OD-AO-AD=JAB 


UiAC-iBC; 
-fCB^JAC; 
iBCtoAC;  or 


and  OE=OB-EB«j  AB 
consequently  O  D  is  to  0  E  as 
ODistoOEasthe  weight  concentrated  at  E 
to  the  weight  concentrated  at  D.    This  demon- 
stration is  commonly  ascribed  to  Archimedes. 
(Madaurin's  Account  of  Newton's  Frincipia.) 
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This  proposition  shows  the  advantage  ob- 
tained by  using  the  lever  as  a  me^nical 
engine.  The  arm  P  F  (fig.  1)  is  commonly 
longer  than  W  F,  and,  consequently,  wh^n 
there  is  equilibrium,  the  weight  exceeds  the 
power.  The  proportion  in  which  the  weight 
exceeds  the  power  is  called  the  mtchaniad 
advantage,  or  purchase.  Suppose  P  F  (figs.  1 
and  2)«4  feet»  and  W  F»l  foot;  then  a 
power  of  1  lb.  acting  at  P  will  overcome  a 
resistance  of  4  Ibe.  at  W. 
I  Suppose  the  lever  with  the  weights  P  and  W 
to  turn  round  the  fulcrum,  the  two  points  to 
!  which  P  and  W  are  attached  will  describe  arcs 
I  proportional  to  the  radii  F  P,  F  W ;  oonse- 
j  quently  the  power  P  is  to  the  weight  W  as  the 
velocity  of  the  weight  to  the  velocity  of  the 
power.  Therefore  in  this,  as  in  all  mechanical 
,  endues,  when  a  small  power  raises  a  great 
weight,  the  velocity  of  the  power  is  mnch 
greater  than  the  velocity  of  Uie  weight;  and 
what  is  gained  in  force  is  therefore  said  to  be 
lost  in  time. 

When  the  ]power  and  the  weight  do  not  act 
on  the  lever  in  directions  perpendicular  to  its 
length,  or  when  the  arms  of  the  lever  an  not 
in  the  same  straight  line,  or  are  bent^  then  the 
power  and  the  weight  are  not  to  each  other 
reciprocallv  as  the  arms  of  the  lever,  but  as 
the  straight  lines  drawn  from  the  folerom 
perpendicular  to  the  respective  directions  in 
which  the  power  and  the  weight  take  effect 

Examples  of  the  application  of  the  lever  are 
of  constant  occurrence  in  the  mechanical  arts. 
The  crowbar,  the  handspike^  the  poker,  sdsaors, 
nippers,  pincers,  &c.  are  levers  of  the  first  kind; 
the  toothed  hammer  is  only  a  bent  lever  of  this 
kind.  The  second  kind  includes  the  cfaippiiif 
knife,  nutcrackers,  the  common  door,  oais  and 
rudders,  the  wheelbarrow,  &c.  To  levers  of 
the  third  kind  belong  the  sl^eep-shears,  the 
treddle  of  the  turning  lathe^  tongs,  &c :  these 
have  a  mechanical  disadvantage,  but  admit  of 
a  proportionally  wider  motion.  The  bones  of 
ammals  are  generaUy  levers  of  this  sort.  The 
socket  of  the  bone  is  the  fulcrum ;  a  strong 
muscle  attached  to  it  near  the  socket  is  the 
power ;  and  the  weight  of  the  limb,  with  what- 
ever resistance  is  opposed  to  its  motion,  is  the 
weight  A  very  moderate  contraction  of  the 
muscle  thus  gives  considerable  motion  to  the 
limb. 

From  the  principle  of  the  lever  is  deduced 
the  distribution  of  pressure  in  the  case  of  a  pole 
bearing  an  intennediato  weight.  If  the  weight 
hang  from  the  middle,  the  carriers  will  share 
the  burden  alike ;  but  if  a  load  is  laid  over  the 
pole,  and  a  vertical  from  its  centre  of  gravity 
divides  the  length  unequally,  as  will  be  the 
case  on  altering  the  inclination  of  the  pole  (for 
example,  in  climbing  a  hill),  then  the  bearer 
nearest  to  whom  the  vertical  faJls  suffers  a 
greater  strain  than  the  other. 

Universal  Lever  ia  the  name  given  to  a 
machine  formed  of  a  combination  of  die  lever 
with  the  wheel  and  axle,  the  object  of  which  im 
to  give  a  continued  rectilinear  motion  to  a  heavy 
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bodj  by  means  of  the  reeiproeatiDg  motion  of  the 
lerer.  F  O  H  is  a  straight  line^  whose  centre 
Pj^  ^  _--'"f  ®^  motion  is  at  G. 
^"""^^  '  At  the  extremity 
of  its  shorter  arm 
hang  two  bars,  the 
former  of  which 
has  a  hook  to  catch 
into  the  teeth  of 
the  wheel  A  CD, 
while  the  latter  has 
its  end  bent  in 
order  to  slide  OTer 
the  oater  parts  of  those  teeth.  The  axle  A  has 
a  cord  wound  zonnd  it,  to  the  end  of  which  is 
attached  the  weight  W.  Now  suppose  the  end 
H  of  the  lever  to  be  raised  from  M  to  I,  while 
the  other  end  descends  from  F  to  B  ;  the  bar 
F£  will  then  push  the  tooth  £  of  the  wheel  to 
C,  while  the  hook  I>  slides  over  an  equal  space 
on  the  bther  side  of  the  wheel.  On  bringing 
dovn  again  the  end  of  the  lever  from  I  to  ^^ 
the  other  extremity  ascends  through  B  F,  and 
the  hook  D  raises  up  the  left-hand  side  of  the 
wheel  through  a  space  equal  to  £  C.  Thus  the 
reciprocating  motion  of  the  lerer  is  made  to 
communicate  a  continued  rotatory  motion  to  the 
wheel,  and  consequently  to  lift  the  weight  W 
Buspcnded  from  its  axle  by  the  cord.  The 
universal  lever  has  long  been  employed  in  saw- 
milla,  for  the  purpose  of  drawing  along  the  logs 
to  the  saw.     (G^^egory*s  Mechanics^  vol.  ii.) 

3bewlattuui«  The  name  of  a  great  marine 
animal  in  the  Book  of  Job,  described  in  ch. 
xll  as  being  covered  with  close-joined  or  con- 
flaent  scales,  and  having  the  jaws,  or  '  doors 
of  the  face,'  armed  wi£  terrible  teeth  round 
about.  Some  naturalists  have  supposed  that 
the  crocodile  might  be  the  subject  of  this  de- 
ecription ;  but  the  '  breath  that  kindleth  coals  * 
oonld  scarcely  be  suggested  by  the  respiratory 
actions  of  a  oold-blooded  reptile.  The  same 
objection  applies  to  the  opinion  that  the  levia- 
than of  Job  was  the  extinct  megalosaurus : 
with  this  additional  difficulty,  that  the  me- 
galosaurus was  a  terrestrial  reptile,  as  the 
lai^  medullarv  cavities  of  its  bones  prove; 
while  of  the  leviathan  it  is  said  that  *he 
maketh  the  deep  to  boil  like  a  pot ;  he  maketh 
the  sea  like  a  pot  of  ointment :  he  maketh  a 
path  to  shine  after  him :  one  would  think  the 
oeep  to  be  hoary.  Upon  earth  there  is  not  his 
in^e.'  These  expressions  accord  well  with  the 
violent  uid  impetuous  exertions  of  a  huge 
cetacean  in  his  native  element ;  and  the  verse, 

*  Out  of  his  nostrils  goeth  smoke,  as  out  of  a 
Beethmg-pot  or  cauldron,'  figures  not  inaptly 
the  '  blowing '  of  a  whale.  The  teeth  of  either 
the  cachalot  or  grampus  might  well  be  termed 
^frikU\  and  their  external  epidermic  covering, 
if  considered  as  analogous  to  the  scales  of  fishes, 
would  have  its  distinguishing  peculiarities 
correctly  defined  by  the  following  expressions : 

*  His  8<ales  are  his  pride,  shut  up  together  as 
▼ith  a  dose  seaL  One  is  so  near  aLoSier,,  that 
no  air  can  come  between  them.  They  are 
joined  one  to  another,  thry  stick  together^  they 
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etamot  be  sundered,*  (Verses  15,  16,  17.) 
Many  persons  must  have  witnessed  the  pheno- 
mena of  the  luminosity  of  the  sea  on  our  own 
coasts,  where  it  is  usuallv  feeble  in  comparison 
with  that  produced  in  the  warmer  latitudes  of 
the  Mediterranean,  or  in  the  tropics.  The 
phenomena  which  naturalists  and  voyagers 
have  described  as  being  produced  by  the 
swimming  and  blowing  of  the  cetaceous  animals 
in  a  phosphorescent  ocean,  during  the  night, 
might  likewise  have  suggested  the  description 
of  the  fire  and  sparks  that  escape  from  the 
month  of  the  leviathan,  and  of  the  shining 
path  which  he  leaves  behind  him  in  the  deep. 

&ewiffatioii  (Lat.  Isevigatio.  from  Isevus, 
ejnooth).  The  process  of  reducing;  substances 
to  a  state  of  fine  mechanical  division,  by  mix- 
ing them,  previously  powdered,  with  water  or 
some  other  fluid,  and  rubbing  the  paste  upon  a 
hard  smooth  slab,  with  the  flat  face  of  a  stone 
called  the  muUer,  The  paste  is  then  often 
stirred  into  a  large  vessel  of  water,  where  the 
coarser  powder  fint  falls,  and  the  finer  remains 
suspended,  and  is  afterwards  collected  by 
pouring  it  off  with  the  water,  and  suffering  it 
slowly  to  subside.  In  this  way,  by  repeated 
subsidences,  powders  of  very  different  degrees 
of  fineness  are  obtained. 

&«vlrate  (Lat  levir,  Ck.  Mip^  hrothft-in-' 
law).  A  word  used  in  £cclesiastieal  Juris- 
prudence to  designate  the  Jewinh  custom 
whereby  the  brother  of  a  deceased  husband 
was  bound  to  marry  the  widow;  and,  in  a 
secondary  sense,  the  marriage  of  a  man  with 
his  sister-in-law  generally. 

KcTitea.  In  Jewish  History,  the  descend- 
ants of  Levi,  one  of  the  twelve  sons  of  Jacob, 
to  whom  it  is  stated  that  no  distinct  territory 
was  allotted  in  the  land  of  Canaan,  as  to  the 
other  tribes,  because  they  were  set  apart  for  tlie 
ministration  of  the  religious  services  through- 
out the  country,  and  had  forty  citi.>8,  situated 
in  various  parts  of  Palestine,  peculiarly  appro- 
priated to  their  residence.  The  Mosaic  law 
commanded  the  tenth  of  the  vegetable  produce 
of  the  land,  and  also  of  the  cattle,  to  be  given 
to  them;  of  this  a  tenth  was  set  apart  for 
the  priests,  whose  assistant**  the  Levites  were. 
The  priests  were  to  be  confined  to  the  fiimily  of 
Aaron,  who  with  Moses  his  brother  were  both 
of  the  tribe  of  Levi.  The  classes  of  which  the 
Levites  were  composed,  their  offices,  privileges, 
&c^  are  enumerated  in  Num.  iii.  iv.  viii. ;  also 
1  Chron.  xxiiL — xxvi. 

On  this  subject  the  following  conclusions 
are  maintained  by  several  recent  writers. 
The  historical  books  of  the  Old  Testament 
apparently  give  no  evidence  of  the  actual 
existence  of  a  privileged  and  powerful  sacer- 
dotal caste  before  the  days  of  the  later  kings. 
In  the  Book  of  Judges,  only  two  Levites  are 
mentioned,  the  one  being  spoken  of  as  belong- 
ing to  the  family  of  Juoah,  and  wandering 
al^ut  in  great  poverty  until  he  is  a{)pointea 
by  Micah,  an  Ephraimite,  to  keep  his  idols. 
The  other,  who  seemingly  exercises  no  priestly 
function,  is  noticed  only  in  the  narrative 
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vhich  describes  an  almost  complete  destnictioii 
of  the  tribe  of  Benjamin.  In  the  First  Book  of 
Samnel,  £li,and  his  sons  HophniandPhinehas, 
who  are  spoken  of  as  priests,  belong  apparently 
to  the  tribe  of  Ephraim ;  and  their  sacerdotal 
ufficesare  afterwards  discharged  by  Samuel,  who 
seems  also  to  have  been  an  Ephraimite ;  and, 
although  Samuel  rebukes  Saul  for  presuming  to 
offer  sacrifice,  it  is  not  on  the  ground  that  by 
so  doing  he  was  invading  the  office  of  an  esta- 
blished priestly  order.  The  right  of  offering 
sacrifice  and  of  praying  for  the  people  is  further 
exercised  by  Dayid  and  Solomon;  and  even 
under  their  successors  the  Lerites  have  no  great 
power  or  pre-eminence.  The  full  developement 
of  their  sacerdotal  pririleges  seems  to  hare 
fbllowed  their  return  from  the  Babylonish 
captiTity.  (Stanley,  Lectures  on  the  Jewish 
Church ;  Colenso  On  the  Pentateuch  \  Kuenen 
On  the  Pentateuch.) 

&eTyii«  (so  called  fromLery,  the  ciystal- 
iographer).  A  crystallised  mineral  found  in 
Ireland,  Faroe,  and  elsewhere,  closely  allied  to 
the  zeolites.  It  is  a  hydrate<l  alumino-silicate 
of  lime  and  soda. 

&«wUia  (after  Capt.  M.  Lewis).  A  curious 
North  American  Mesembryaceous  plant,  the 
Bitter-root  plant  of  the  Canadians,  and  the 
Spatlum  of  Uie  Oregon  Indians.  It  has  a  fleshy 
root  so  retentive  of  life  that  specimens  have 
been  made  to  grow  after  having  become  dried 
and  apparently  dead  in  the  her^irium.  Hence 
the  species  was  called  L.  rediviva.  The  root  is 
eaten  by  the  Indians. 

Keziooloffy  or  Aezloofraphy  (Gr. 
X^(i5,  a  word  or  phrase,  and  \&yos  or  ypd^u). 
A  word  used  by  some  writers  to  express  that 
branch  of  philology  which  treats  of  words 
alone,  independently  of  their  grammatical  and 
rhetorical  uses ;  considering  their  senses,  their 
composition,  and  their  etymology.  [Philoloot.] 
There  are  two  useful  papers  in  the  Quarterly 
Beview  on  Greek  lexicoKraphy,  vols.  xxii.  xliv. 

&«zlooii  (Gr.  rh  Ac^oy,sc.  fiifi^iw,  a  book  of 
words).  A  dictionary  of  words,  or  vocabulary, 
originally,  and  still  usually,  confined  to  diction- 
aries of  the  Greek  or  Hebrew  tongues.  The 
oldest  Greek  lexicon  is  the  Onomasticon,  which 
was  written  180  years  before  Christ :  the  oldest 
Hebrew  lexicon  belongs  to  the  ninth  century. 
[D1CT10NA.BY.] 

iMjik^n  Jar.    [ELBCTBicmr.] 

&ese  BEaJesty.  In  Jurisprudence,  any 
crime  committed  against  the  sovereign  power 
in  a  state.  The  name  is  derived  &>m  the 
Boman  phrase,  crimen  lasts  mqfestaiis,  which 
denoted  a  charge  brought  against  a  citizen  for 
acts  of  rebellion,  usurpation  of  office,  and  gene- 
ral misdemeanours  of  a  political  character, 
which  were  comprehended  under  the  title  of 
ii^juries  to  the  '  majesty  of  the  Roman  people.' 
The  emperors  assigned  to  all  offences  against 
themselves  the  same  criminal  character;  and 
offences  of  leze  majesty  were  multiplied  under 
their  arbitrary  governments. 

Kl&ersollte.     An    olive-green    variety  of 
Sahlite  occurring  at  Lake  Lherz  in  the  Pyrenees. 
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[Company.] 

Xdane.  A  luxuriant  woody  climber,  like 
those  met  with  in  tropical  forests. 

Idas  (the  name  Idas  is  supposed  to  be 
derived  from  the  appearance  of  the  bed  in 
layers  in  the  quarries  where  it  is  worked  in  the 
middle  of  England :  the  term  is  adopted  by  geo- 
logists of  all  countries).  A  remarkable  depo^it 
of  calcareous  clay  met  with  in  many  parts  of 
Enghind.  It  generally  retains  the  same  minend 
form ;  it  is  uways  characterised  by  similar  fos- 
sils ;  and  it  is  traceable  by  beds  very  strongly 
marked.  These,  in  many  parts  of  Belgium, 
France,  and  Germany,  strikingly  resemble  th« 
corresponding  deposits  in  the  'middle  of  Eng- 
land. Beds  of  the  same  age  and  even  of  tha 
samo  kind  with  Sfanilar  fossils  exist  in  India, 
and  contemporaneous  deposits  are  very  widely 
spread. 

The  position  of  the  lias  is  well  marked.  It 
forms  toe  base  of  the  remarkable  calcarcoos 
group  of  the  middle  secondaiy  period,  which 
under  the  name  of  Oolitic  or  Jurassic  series  is 
recognised  so  widely.  It  overlies  the  beds 
which  in  England  are  called  the  ntw  red 
sandstone  series  (containing  salt),  and  on  the 
Continent  the  Triassic  series.  It  is,  however, 
quite  distinct  from  either. 

The  contents  of  the  lias  and  rocks  of  the 
liassic  series  are  very  interesting  and  varied. 
In  the  middle  of  England  the  bands  of  calca- 
reous nodules,  and  even  calcareous  bands  of 
the  rock  itself,  ^ield  an  admirable  hydraulic 
cement  on  burning.  They  are  lai^ly  qoar* 
ried  for  this  purpose.  Where  the  calcareous 
element  is  yet  more  completely  observable, 
as  in  the  marlstone  near  Cheltenham,  the  lias 
yields  a  good  building  stone.  On  the  coast 
of  Yorkshire  it  contains  a  large  adpuxtnie 
of  iron  pyrites  and  bitumen,  and  sometimes 
there  are  beds  in  it  approaching  the  condi- 
tion of  a  poor  coal  or  passing  into  jet.  The 
lias  shales  at  Whitby  are  very  extensively 
worked  for  the  extraction  of  cdwn  produced  by 
a  certain  amount  of  manipulation  from  the 
decomposition  of  these  shales.  Elsewhere  the 
highly  bituminous  shales  are  distilled  at  a  low 
heat  for  various  mineral  oils  and  paraffine; 
while  in  some  parts  of  the  world,  as  in  various 
places  near  the  banks  of  the  Danube  in  Europe, 
in  Virginia  in  North  America,  and  probably  in 
India,  the  lias  yields  considerable  stores  of 
valuable  fbel,  so  nearly  resembling  the  true 
coal  of  the  coal  measures  as  to  show  no  practieal 
difference. 

Everywhere,  also^  the  lias  is  remarkable  for 
its  fossils.  In  England  these  include  a  mar- 
vellous assemblage  of  extinct  reptiles,  of  which 
the  IcHTHTOSAUBUSi  PLBSioaAUBUS,  Pnuo- 
DACTYL,  and  many  others,  are  familiar.  Vast 
multitudes  of  fishes*  remains  and  numerous 
characteristic  shells  also  abound.  On  the 
whole,  there  are  few  more  important  or  inte- 
resting deposits  known  than  this  liassic  series, 
wherever  and  however  it  is  presented  for 
inyestigation. 
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XAbatlOB  (Lat  libatio,  from  libo,  I  pour). 
The  solemn  poaring  of  wine  and  other  liqnids 
in  the  religions  ceremonies  of  antiqnity;  in 
Greek  a%G^w.  The  libations  were  nsnally  of 
nnmixed  wine;  bat  were  sometimes  mingled, 
as  wine,  oil,  honey,  &c.,  with  water.  The 
libation  was  ponred  between  the  horns  of 
yictiffls,  on  the  altar  or  on  the  gronnd.  There 
was  also  a  custom  of  pouring  out  a  small 
quantity  of  wine,  bj  way  of  Hbation  to  the 
gods,  at  the  commencement  of  their  banquets; 
and  libation  for  the  emperors  became  common 
imder  imperial  Rome. 

Idbavfliu*li  rmnlnc  Uquor.  Bichloride 
of  tin,  obtained  by  distilling  a  mixture  of  one 
part  of  tin  filings  with  three  of  corrosive  sub- 
limate.  It  emits  dense  white  vapours  when 
exposed  to  air. 

Libel    (Lat    libellns,    dinu    of    liber,     a 
book).    In  Law,  this  term  signifies  almost  any 
malicious  publication  by  writing  or  printing, 
or  by  signs,  pictures,  &c. .   Whatever  tends  to 
render  a  man  odious  or  ridiculous,  or  to  lower 
him  in  the  esteem  and  opinion  of  the  world,  is 
a  libel;  and  may  either  be  made  the  subject  of 
a  civil  action  for  compensation  in  damages  to 
the  individual  injured,  or,  as  having  a  tendency 
to  excite  his  wrath,  and  provoke  a  breach  of 
the  peace,  may  be  proceeded  against  by  indict- 
ment or  criminal  information.     Where  it  is 
sought  to  make  a  party  responsible  in  damages 
for  a  libellous  publication,  he  may  set  up  the 
troth  of  it  as  an  answer  to  the  complaint ;  for 
the  plaintifil  if  really  gailtv  of  the  misconduct 
or  otiicr  thing  imputed  to  him,  is  not  considered 
to  suffer  by  its  disclosure  any  private  injury 
vhich  can  be  a  legitimate  ground  of  compensa- 
tion to  him;  but  when  ^e  proceeding  is  by 
criminal  prosecution,  the  truth  is  no  defence 
whatever,  as  being  altogether  immaterial ;  for  the 
libellous  matter  may  equally  provoke  a  breach 
of  the  peace,  whether  it  be  true  or  fahse.    The 
conrt^  however,  will,  in  general,  before  granting 
a  role  for  a  criminal  information,  which  super- 
sedes the  usual  practice  of  a  presentment  by 
the  grand  jury,  require  the  prosecutor  to  deny 
on  rffidavit  the  truth  of  the  matt<»r8  charged 
against  him.    It  will  be  seen,  however,  that 
there  is  not  in  any  case  a  legal  foundation  for 
the  maxiin  vulgarly  ascribed  to  the  law,  *  The 
greater  the  truth,  the  greater  the  libel.'    All 
pnblications  are  libels,  and  criminally  punish- 
able as  such,  which  have  a  tendency  to  dis- 
tnrb  the  public  peace,  the  government,  the 
established  reli^on,  public  morals,  or  the  ad- 
mimstiation  of  justice.    Before  the  32  Geo.  III. 
e.  60  (Fox's  Act),  on  a  criminal  trial  for  libel 
the  jnry  were  not  allowed  to  take  the  whole 
qoestbn  into  consideration,  and  return  a  general 
Terdict  of  guilty  or  net  guilty ;  but  could  only 
decide  upon  the  fact  of  publication,  and  whether 
the  hbel  meant  lliat  which  it  was  alleged  in 
the  mdictment  to  mean ;  the  court  alone  taking 
upon  itself  to  determine  the  criminality  or 
innocence  of  such  meaning.    Now,  however,  in 
libel,  as  previously  in  all  other  criminal  cases, 
it  is  oompetent  to  the  jury  to  apply  their 
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judgment  to  the  whole  question,  and  return  a 

Smeral  verdict  of  guilty  or  not  guilty.  The 
ct  of  6  &  7  Vict.  e.  96,  commonly  called  Lord 
Campbell's  Act,  has  made  various  important 
changes  in  the  law  of  libel.  Under  that  Act, 
in  a  criminal  proceeding  for  libel,  the  truth  of 
the  matters  enaiged  may  be  enquired  into,  but 
shall  not  serve  as  a  defence  unless  their  publi- 
cation was  for  the  public  benefit,  and  the  aefen- 
dant  must  in  that  case  show  on  his  pleading 
the  public  benefit  In  civil  actions  against  pro- 
prietors or  publishers  of  newspapers,  it  may  also 
be  pleaded  that  the  insertion  was  made  without 
malice  and  without  gross  negligence,  and  that 
they  had  published,  or  had  offered  to  publish, 
a  full  apology. 

LiBXL.  In  the  Sj^iritual  Courts,  the  original 
declaration  in  a  civil  action  is  so  termed. 
[Law,  EccLBsiAsncAL.] 

UbeUnllnes.  A  genus  of  Keuropterous 
insects,  of  which  the  dragon-fly,  lAheUida,  is 
the  type.     [Aobionidjb.] 

Idber  (Lat.  hark).  In  Botany,  the  interior 
lining  of  the  bark  of  Exogenous  plants.  It 
consists  of  woody  tissue  in  great  quantity,  and 
very  thick-sided,  intermixed  with  cellular  tis- 
sue. It  appears  to  be  formed  annually,  at  the 
same  time  with  the  concentric  zones  of  wood, 
and  is  intended  by  nature  to  convey  downwards 
the  secretions  elaborated  in  the  bark  and  leaves. 
It  is  the  principal  seat  of  laticiferous  vessels. 

The  name  Uher  was  applied  by  the  Homans 
to  the  thin  coats  or  rind  of  the  Egyptian 
papyrus,  on  which  books  were  written ;  and 
nence  it  passed  into  a  general  name  for  books. 
[Book.] 

LiBBR.  In  Mythology.  The  name  given  by 
the  Latins  to  the  Ghreek  Dionysus  or  Bacchus. 
But  the  Latin  Liber  was  originally  a  distinct 
god,  presiding  over  the  fertility  of  fields,  and 
worshipped  along  with  Libera  or  Ceres.  The 
name  seems  to  be  connected  with  liberare  and 
libertas. 

Uber  Albas  (Lat  the  white  book).  An 
ancient  book  containing  the  laws  and  customs 
of  the  city  of  London.  It  has  recently  been 
printed  under  the  direction  of  the  Master  of 
I  the  Bolls. 

Klberal  (Lat.  liberalis).  In  Politics,  a 
cant  name,  vhich  has  been  applied  since  1815 
to  the  party  in  each  countiT  which  advocates 
constitutional  institutions  where  they  do  not 
exist,  or  their  extension  into  a  more  popular 
character  where  they  do.  As  a  party  name, 
this  word  was  perhaps  first  adopted  in  Spain, 
where  the  party  of  the  cortes  assumed  the  title 
of  liberales^  and  nicknamed  their  adversaries 
by  that  of  aerviles. 

Klberalla  (Lat.).  A  festival,  in  honour 
of  Liber  or  Bacchus,  during  which  the  Homan 
youths  who  had  attained  the  age  of  seventeen 
assumed  the  manly  dress,  or  toga  virilis. 

Ubertas  (Lat).  In  the  Mythology  of  the 
Romans,  the  goddess  of  freedom.  By  the 
Greeks  she  was  invoked  by  the  synonymous 
title  Eleutheria.  At  Bome,  her  most  famous 
temple,  built  by  T.  Gracchus,  was  v  situated  oa 
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the  Ayentine  Hoont.  She  was  repreeented 
nnder  the  flgnie  of  a  womaD,  holdiiig  in  one 
hand  a  cap,  the  symbol  of  Libertj,  and  two 
poniards  in  the  other.  In  modem  times  a  cap 
18  also  used  as  a  (^mbol  of  Liberty :  thus,  in 
France  a  red  cap  formed  the  badge  of  the 
Jacobin  Club.  In  England  a  blue  cap  with  a 
white  border  is  used  as  a  symbol  of  the  con- 
stitutional freedom  of  the  nation,  and  Britannia 
sometimes  bears  it  on  the  point  of  her  spear. 

KlberttiiM  (Lat  libertini).  In  Church 
History,  a  name  given,  in  England,  to  the 
early  AnabaptisU^  about  the  middle  of  the 
sixteenth  century.     [Anabaptists.] 

Klbertlsi.    [Fbsediien.I 

Ub«rtiis.    (Fbeedhbn.J 

Ubertj  (Lat.  libertas).  Like  many  other 
complex  subjects  involving  problems  not  all  of 
which  can  be  regarded  as  definitively  solved, 
liberty  may  be  better  defined  by  determining 
what  it  is  not,  than  by  attempts  to  lay  down 
what  it  is.  The  distinction  between  rulers  and 
subjects  is  obviously  incomplete,  for  the  rela- 
tions of  subjects  or  of  the  members  of  a  com- 
munity to  each  other  fUmish  not  less  important 
matter  for  consideration,  and  in  our  own  day 
more  particularly  force  themselves  on  our 
attention. 

When  a  state  is  governed  by  a  ruler  not 
responsible  to  his  subjects,  it  is  clear  that 
there  can  be  no  such  thing  as  political  liberty ; 
but  this  absolute  authority  may  be  exercised 
by  a  monarch  who  has  received  his  power  by 
inheritance  or  by  a  usurper  who  has  set  himself 
above  law.  Among  the  former  may  be  classed 
the  kings  of  Eastern  nations ;  among  the  latter 
are  to  be  reckoned  those  who,  like  rolycrates, 
Lygdamis,  or  Pisistratua,  rise  to  power  by 
repressing  or  subverting  an  existing  constitu- 
tion. Both  these  classes  of  rulers  might  be 
equally  despotic,  bat  between  them  the  Qreek 
drew  a  sharp  line  of  distinction.  The  former 
were  3a<ri\cif,  kings  by  right  of  birth  or  by 
choice  of  the  nation,  and  their  subjects  owed 
them  an  obedience  the  extent  of  which  was  not 
accurately  defined,  and  which  practically  had 
no  limits.  The  latter  (however  beneficent 
in  practice)  were  ri^payyoi,  tyrants,  whom  no 
one  was  bound  to  obey  any  longer  than  he 
could  help,  and  whom  evei^  citizen  was  jus- 
tified by  every  means  in  his  power,  open  or 
secret,  to  injure  or  slav.  As  they  were  re- 
garded simply  in  the  light  of  wild  beasts  who 
had  broken  into  a  sheepfold,  tyrannicide  became 
a  duty,  and  the  practice  founded  on  the  doc- 
trine received  the  sanction  of  public  opinion. 
This  distinction  is  of  the  ^;reatest  importance 
in  G-reek  history,  as  explamine  the  very  dif- 
ferent langua^  which  Greek  thinkers  applied 
to  such  of  their  enemies  as  Darius  and  his  son, 
and  to  such  rulers  as  the  Dionysii  of  Syracuse. 

But  in  Greece  the  idea  of  a  more  extended 
liberty  was  early  developed.  At  Sparta,  where 
the  highest  titular  office  was  filled  by  two 
kings  representing  the  elder  and  younger 
branches  of  the  Heracleids,  the  predominant 
power  of  the  ephors  left  the  kings  little  more 
358 


LIBERTY 

than  a  military  command  in  time  of  vu. 
But  the  system  administered  by  the  ephon, 
although  depending  on  the  national  will,  ms, 
as  it  affi»cted  the  individual  citizen,  to  all  intents 
and  purposes  a  despotism.  It  regulated  not  only 
all  public,  but  also  all  private  concerns ;  it  inter* 
fernd  with  families,  and  separated  the  memben 
into  classes,  who  thenceforth  existed  as  a  mere 
political  relation;  it  substituted  for  domestic  life 
a  life  of  dubs,  subjected  to  a  strict  rootine  of 
employment  and  the  severest  sumptuary  laws; 
it  placed  its  ban  on  all  literature,  and  confined 
all  education  to  that  of  the  body,  and  to  ao 
absolute  submission  of  the  will  to  a  8tereot}-ped 
order  of  things.  But  as  the  people  willed  to 
have  it  so^  the  nation  was  collectively  free. 
The  idea  of  individual  freedom  was  distinclly 
recognised  first  at  Athens ;  and  if  we  take  tbe 
funeral  oration  of  Pericles  (Thuc  iL  3d)  as  a 
fair  exposition  of  that  idea,  we  can  scarcely 
withhold  the  admission  that  the  highest  modem 
civilisation  has  scarcely  reached  the  standard 
there  set  forth.  In  the  elaborate  oompari^ou 
which  he  makes  between  the  polity  of  Athens 
and  that  of  Sparta,  he  lays  most  stress  on  the 
unbounded  freedom  which  the  citizens  of  the 
former  state  possessed  in  the  indulgence  even 
of  whims  and  caprices  of  taste  and  fancy.  Ac- 
cording to  that  picture,  eveiy  citizen  has  a 
right  not  only  to  be  represented  in  the  go- 
vernment, but  to  take  a  personal  share  in  it 
[Pbimajit  Assemblies]  ;  he  has  the  power  of 
arranffing  his  family,  decorating  his  house,  and 
furnishing  his  table  as  he  pleases ;  he  is  free 
from  all  drill  and  routine,  and  is  not  required  to 
prepare  himself  against  the  accident  of  war, 
by  giving  up  the  cultivation  of  all  elegance  and 
grace  in  times  of  peace.  He  may  read  what 
books  he  pleases,  and  he  is  free  to  express 
whatever  opinions  he  may  entertain.  The  re- 
sult of  this  Pericles  affirms  to  be,  that  Athenian 
citizens  are  not  surpassed  by  those  of  any  other 
states  for  bravery,  presence  of  mind,  and  the 
versatility  which  is  ready  to  face  any  emergency, 
while  they  are  altogether  unequalled  in  their 
literature  and  in  their  appreciation  of  science 
and  art  An  Englishman  on  reading  this  ac- 
count might  be  forgiven  if  he  saw  in  it  a  picture 
of  the  civilisation  of  his  own  country  as  com- 
pared with  that  of  those  continental  states  of 
Eiiro^  which  approach  nearest  to  it  in  con- 
stitutional government.  But  it  must  be  re- 
membered mat  the  perfect  equality  of  Athenian 
citizens  was,  after  all,  only  the  equality  of  an 
oligarchy,  and  that  it  rested  on  the  permanent 
subjection  of  a  far  larger  class,  in  whom  a 
later  philosophy  saw  nothing  but  animated 
instruments  or  machines  (CpTcu^or  ifi^w^ 
Aristotle,  Pol.  I  4.  2).  But  wheji  all  the 
necessary  allowances  have  been  made,  it  must 
be  admitted  that  the  downfall  of  the  Athenian 
state  closed  the  brief  era  of  individual  freedom, 
until  the  seed,  long  buried,  began  again  to  gruvr 
within  the  last  few  centuries  of  European 
history.  For,  in  Rome,  the  rights  and  inten'sts 
of  the  individual  man  were  but  little  consulted, 
and  his  personal  tastes^  predilection^^  and  as- 
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nntioiu  were  at  -once  set  aside  if  they  inter- 
fered with  the  interests  of  the  state.  This 
complete  subordination  of  penonal  to  public 
interests  is,  perhaps,  the  secret  of  the  rapid 
eonqnests  of  the  republic ;  but  it  left  aU  the 
anestions  relating  to  the  liberty  of  the  indiTi- 
dual  citixen  altogether  unsolved. 

With  theee  questions  the  philosophy  of 
Aristotle  dealt  in  a  summary  fashion,  -which 
presents  a  complete  contradiction  to  the  ideal 
or  the  actual  polity  of  Perides.  Accordinjg  to 
his  system,  each  man  is  free  who  lives  in  a 
free  state,  i  e.  a  state  which  is  not  suljected  to 
foreign  rule,  and  which  gives  to  him  a  share 
in  the  administration  of  the  laws.  But  the 
power  of  this  state  is  not  limited  to  the  public 
relations  of  the  citizens.  The  ethical  mtem 
of  Aristotle  is  only  a  part  of  his  political 
system,  snd  is  of  indue  in  his  eyes  only  as 
enabling  each  man  to  discharge  his  duties  as 
a  citizen.  The  state  is,  therefore,  not  only 
justified,  but  bound  to  regulate  the  education 
snd  private  life  of  all  its  members:  it  is  to 
dictate  to  them  what  they  are  to  learn  and  do, 
the  books  which  they  are  to  read,  and  the 
tastes  which  they  should  cultivate.  There  is,  con- 
sequently, an  imperative  need  of  the  most  mi- 
nute legislation  for  all  the  circamstances  of  life 
(np)  Tdrra  rhr  fAop,  Eth.  N,  x.  10) ;  and  this 
legislation  will  be  obeyed  by  all  decent-minded 
persons  from  the  mere  principle  of  obedience 
to  law  as  such.  Those  who  cannot  rise  to  this 
Btandard  of  action  will  resist ;  and  for  these 
there  are  pains  and  penalties  which  are  exactly 

red  to  the  selfish  pleasures  which  they  love, 
resemblance  of  this  doctrine  to  that  of 
St  Paid  is  manifest;  but  the  upshot  is  that 
good  citizens,  in  obeying  the  law,  receive  their 
levard  in  the  satis&ction  of  their  own  con- 
sciences. They  have  acted  as  they  have  done 
ro»  KoXov  x^^t  ^^  A  disinterested  love  for 
that  which  ia  beoutifill :  and  this  is  the  highest 
pleasure  to  which  they  can  attain.  It  is,  how- 
eTer,  an  ideal  pleasure,  with  which  the  posi- 
tiye  pentdties  assigned  to  wrong  action  stand 
out  in  grim  contrast. 

Still,  for  all  practical  purposes,  the  province 
of  executive  government  remains  much  the 
B&me  in  England  now  as  it  was  in  G^reece  in 
the  days  of  Aristotle.  It  is  no  part  of  the 
busmess  of  the  state  to  reward  good  actions  as 
such.  Any  harm  done  to  the  persons  or  the 
property  of  others,  it  will  promptly  repress 
and  punish ;  but  for  the  performance  of  the 
most  beneficial  and  self-sacrificing  acts  it  will 
leave  the  citizen,  as  Aristotle  left  him,  to  the 
spprond  of  his  own  heart  It  becomes,  there- 
fore, a  matter  for  simple  astonishment  when 
we  find  such  a  writer  as  Bishop  Butler  deli- 
berately asserting  that  '  the  annexing  pleasure 
to  some  actions  and  pain  to  others^  in  our 
power  to  do  or  forbear,  and  giving  notice  of 
this  appointment  beforehand  to  those  whom  it 
concerns,  is  the  proper  formal  notion  of  govern- 
ment' (Analog,  part  i  ch.  ii.);  and  it  may 
fSurly  be  regretted  that  he  should  thus,  in  the 
■uppoaed  interests  of  a  theological  dogma,  have 
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laid  down  as  true  in  fkct  a  deflnitioD  which 
no  nation  or  government  has  so  much  as 
attempted  to  rralise.  Certainly,  Butler  him- 
self did  not  live  in  an  age  in  which  parliament 
periodically  ordered  all  persons  to  feel  pleasure 
for  all  good  deeds  which  they  may  have  done, 
and  stOl  leas  offered  theni  the  means  for 
procuring  this  pleasure. 

But  the  proffress  of  modem  thought  and 
civilisation  tends  more  and  more  to  restrict 
the  function  of  government  to  the  protection 
of  person  and  property.  It  is  felt,  therefore, 
more  and  more,  that  with  morality  and  religion, 
as  sudi,  the  state  has  nothing  to  do ;  and  it  is 
acknowledged  that  snmptuary  or  other  enact- 
ments, designed  to  regulate  the  private  tastes 
and  habits  of  citizens,  trench  on  a  province 
which  is  wholly  beyond  the  reach  ox  human 
law.  Sach  restrictions,  in  the  measure  in 
which  they  take  effect^  necessariljf  enlarge 
proportionally  the  liberty  of  the  individual 
citizen,  and  force  on  our  attention  those  fur- 
ther questions  which  are  discussed  at  length 
in  Mr.  J.  S.  Mill's  work  on  Liberty. 

But  without  attempting  to  enter  on  discus- 
sions wholly  beyond  our  Umits,  we  may  remark 
that  a  very  real  obstacle  is  placed  in  the  way 
of  personal  liberty  where  all  the  members  of 
a  state,  without  respect  of  office  and  position, 
are  not  equally  amenable  to  the  law  of  the 
land.  In  this  respect,  the  British  constitution 
stands  out  in  &vourable  contrast  with  the  most 
free  constitutions  of  Europe ;  for  whereas  in 
this  country  all  judges  and  magistrates  are 
liable  to  prosecution  not  less  than  the  meanest 
member  of  society,  under  the  continental  go- 
vernments no  charge  can  be  brought  against 
subordinate  officials,  of  whatever  kind,  without 
the  written  permission  of  the  chief  in  the  de- 
partment or  bureau  to  which  he  belongs,  while 
against  the  chief  himself  the  application  of  a 
le^  remedy  is  still  more  difficult  and  uncer- 
tain. Where  this  privile^  exists,  the  essential 
conditions  of  individual  hberty  are  lamentably 
imperfect^  even  if  that  liberty  is  not  wholly 
neutralised.  This  state  of  things  is  produc- 
tive of  the  greatest  mischief  in  the  smallest 
and  the.  least  powerful  states,  and  may  be  set 
down -as  one  of  the  chief  causes  of  that  chronic 
misgovemment  under  which  the  modem  Hel- 
lenic kingdom  seems  likely  to  labour  for  many 
years  to  come.  Wherever  it  exists,  it  must 
operate  as  a  formidable  barrier  in  the  way  of 
that  free  expression  of  opinion  on  all  sub- 
jects which  seems  to  be  of  the  very  essence  of 
political  and  social  freedom.    (Mill  On  Liberty, 

ch.  ii.)      [BBFBKSBMT^TIOXr.] 

LnoBTT.    In  Philosophy.     [NscEssrrr.] 
UlMOiaiilte.    A  native  phosphate- of  cop- 

ST,  found  in  cavities  in  Quartz,  at  Libethen,  m 
ungary,  associated  with  Iron  Pyrites. 
Ubttliia  (Lat).  An  Italian  goddess,  in 
whose  temple,  at  Rome,  was  deposited  a  small 
coin,  called  Libitinai  ratio,  for  every  person 
who  ^ed.  This  custom,  which  originated  in 
the  desire  to  procure  a  faithful  account  of  the 
number  of  deaths,  may,  perhaps,  be  regarded 
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as  among  the  first  attempts  to  obtain  an 
accurate  census  of  the  population. 

Ubocedms  (Gr.  \i$€Ufos,  incense;  ir/Spos, 
the  eedar-tree),  A  genus  of  Chilian  and  New 
Zealand  Omifera^  related  to  Thuja,  L.  Donia- 
fl€i,  the  Kawaka  of  New  Zealand,  ia  a  large 
tree,  yielding  a  fine-grained  heavy  timber; 
while  L.  BidwiUii^  from  the  same  conntzy,  has 
wood  so  soft  and  porous  that  soap  bubbles  may 
be  blown  through  a  piece  a  foot  long.  The 
Chilian  X.  tetragana  and  L.  chUenHs  are.  vain- 
able  timber  trees.  The  grain  of  the  former  is 
BO  straight  and  equal,  £at  the  wood  can  be 
split  into  shingles  which  look  as  though  they 
had  been  dressed. 

Kibra  (Lat.  the  balance).  One  of  the  zo- 
diacal constellations,  the  seventh  in  order, 
beginning  with  Aries.  Libra  is  one  of  the 
forty-eight  ancient  consteUations  of  Ptolemy. 

LiBBA  denotes  also  the  ancient  Homan  pound. 
[Wkiohts."| 

Iblbrarlea.  Ztliieratinff.  The  name  given 
to  a  peculiar  species  of  circulating  libraiy, 
instituted  a  few  years  ago  at  Haddington,  in 
Scotland,  by  Mr.  Samuel  Brown.  The  prin- 
ciple on  which  such  libraries  are  formed  con- 
sists, as  the  epithet  itinerating  implies,  in  the 
books  being  sent  from  one  part  or  district  of  a 
country  to  another  on  the  following  plan :  The 
books  are  formed  into  divisions,  consisting  each 
of  a  certain  number  of  volumes,  and  propor- 
tioned in  number  to  tlie  extent  of  the  country 
intended  to  be  supplied.  Each  division  remains 
for  a  certain  period  (in  some  instances  one  or 
two  years)  in  the  same  place,  when  it  ia  re- 
moved to  another,  and  succeeded  by  a  new 
supply  of  books  of  the  same  number ;  bv  which 
means  each  place  has  a  fresh  supply  of  useful 
reading  at  short  stated  intervals.  In  Hadding- 
tonshire, which  may  be  called  the  heud-quarters 
of  itinerating  libraries,  the  books  consist  of  43 
divisions  of  60  volumes  each :  and  on  the  prin- 
ciple above  explained  each  volume,  at  an 
average  of  the  43  divisions,  is  read  five  times 
during  two  years,  the  period  at  which  the 
books  are  changed.  The  system  of  itinerating 
libraries  has  been  extended  to  various  other 
parts  of  Scotland,  to  several  districts  of 
England,  to  Irehmd,  Canada,  South  Africa, 
and  Jamaica.  The  use  of  the  books  is  gra- 
tuitous, if  so  wished;  and  never  more  than 
a  penny  per  annum  has  been  systematically 
taken  from  any  reader.  Voluntary  contri- 
butions, however,  either  in  books  or  money, 
are  received.  (Geographical  Dictionary ,  art 
'  Haddington.') 

Ubmrj-  (Lat.  liber,  book).  The  name 
given  either  to  a  collection  of  books,  or  to  the 
apartment  or  edifice  in  which  they  are  kept 
The  most  famous  of  ancient  libraries  was 
that  of  Alexandria.  Its  history  has  been 
written  by  Bonamy  (M^m.  de  FAcad^des  Inscr. 
vol.  ix.),  Reinhard  (Gotting.  1792),  and  fiany 
others.  It  was  first  formal  by  the  Ptolemies, 
Soter,  Lagides,  Philadelphus  and  Euergetes; 
the  last  of  whom  resorted  to  very  royal  mea- 
sures (or  the  accomplishment  of  so  laudable  an 
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end ;  for  he  is  said  to  have  seized  on  books  im- 
ported from  Greece,  caused  them  to  be  copied, 
and  returned  the  copies  to  the  pioprietorB, 
keeping  the  original  for  his  library.  The  col- 
lection of  Soter  is  said  to  have  been  deposited 
in  a  suburb  called  Bruehium,  which  was  bunt 
by  the  troops  in  CsBsar's  Egyptian  war.  That 
of  Philadelphus  (the  smaller  of  the  two)  was 
preserved  in  the  temple  of  Serapis,  and  became 
the  nucleus  of  the  later  library,  which  was  an^ 
ment«d  by  the  great  library  of  Pergamus  (said 
to  have  amounted  to  200,000  volumes),  pre- 
sented to  it  by  Mark  Antony.  The  narrative 
of  the  destruction  of  this  library  by  the  fana- 
tical Arabs,  in  a.  d.  641,  is  among  the  popular 
chapters  of  history;  and  the  most  careful 
enquirers  are  of  opinion  that  it  is  substAU- 
tiaUy,  if  not  literally,  true,  notwithstanding 
the  doubts  thrown  on  it  by  Gibbon  and  othera 
The  first  public  libraiy  at  Rome  was  founded 
by  Asinius  Pollio;  the  second,  the  Palatine, 
by  Augustus ;  great  part  of  it  was  consumed 
under  Commodus;  but  much  remained  even 
in  the  time  of  Constantine.  Beusch  (1734), 
Eckerman  (1764\  and  Eckhart  (1799).  have 
I  published  separate  dissertations  on  the  libraries 
,  of  the  Romans.  The  ancient  librariis  of  the 
I  West  must  have  wholly  perished  in  the  convul- 
sions which  attended  the  overthrow  of  its  cmpirp. 
The  history  of  those  of  the  East  is  not  easy 
to  investigate.  Constantinople  certainly  poss- 
sessed,  at  the  period  of  its  capture,  extensive 
remains  of  ancient  literature ;  and  many,  but 
almost  wholly  fruitless  investigations,  have 
been  made  of  late  years  in  the  monastic  libn- 
ries  of  modern  Greece,  particularly  of  Mount 
Athos,  for  valuable  manuscripts.  (Walpole's 
Oriental  Memoirs;  Journal  of  Education, 
voL  ii. ;  Curzon's  Monasteries  of  the  Levant.) 
The  best  accounts  of  ancient  libraries  to 
which  we  are  able  to  refer  the  reader,  are  con- 
tained in  the  work  of  Petit  Radel,  Recherches 
sur  les  Biblioth^qwe  Ancicnnes  et  AfocUmes; 
Heeren,  History  of  the  Study  of  Classical 
Literature^  voL  i. ;  Ersch  and  Gruber  s  Eney- 
clopadia,  art  *  Bibliotheken ; '  Taylor's  History 
of  the  Transmission  of  ancient  Books  in  modem 
Times ;   Ency.  Brit.  art.  *  Library.' 

Of  modern  public  libraries,  the  most  cele- 
brated is  that  of  Paris  (Bibl.  Imp^riale).  It 
was  commenced  by  King  John,  in  the  middle 
of  the  fourteenth  century,  with  ten  volumes; 
and  has  been  augmented  by  subsequent  kings 
to  the  enormous  number  which  it  now  pos- 
sesses. (Le  Prince,  Essai  Historique  sur  la 
Btbl,  du  Soi,  Paris  1787.)  In  lUly,  the  Am- 
brosian  at  Milan,  and  the  Vatican  at  Rome, 
are  peculiarly  rich  in  MSS.  But  the  moat 
extensive  are  those  of  the  British  Museum. 
That  of  Oxford  (the  Bodleian)  is  peculiarly  rich 
in  Oriental  manuscripts.  That  of  the  Advo- 
cates, at  Edinburgh ;  and  of  Trinity  College, 
Dublin,  are  extensive.  Statements  of  Uie 
number  of  books  contained  in  public  librarifs 
will  be  found  in  many  works;  but  no  sta- 
tistical information  is  more  imperfect  and 
worthless. 
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Premisiiig  thus  much  as  to  the  unoeirtaiiity  of 
our  matfimls,  we  offer  the  following  estimate 
of  the  contents  of  some  of  the  principal  libra- 
ries of  Europe. 

Great  ^nYotn.— British  Mnseam  (1864), 
780.000  printed  Tolumes  (the  additions  now 
exceed  40,000  per  annum),  MSS.  (1864)  80,800. 
Bodleian,  Oxford,  printed  Tolnmes  (1862) 
400,000,  Mas.  30,000.  AdYOcates*,  Edinburgh 
(1857),  172,000. 

France. — Imp^ale  (1862),  more  than 
500,000  pnnte<C  besides  450,000  pamphlets  or 
sheets,  84,000  MS& 

Germany. — Munich,  probably  from  400,000  to 
500,000  printed,  10,000  MSS.  Vienna  (1863), 
365,000  printed,  20,000  MSS.  Berlin,  460,000 
printed,  10,000  MSS.  Gottingen  (1850), 
300,000  printed,  6,000  MSS.  Dresden  (1863), 
305,000  printed. 

/te//— Vatican,150,000  printed,  40,000  MSS. 
PuHic  library,  Naples,  200,000  printed,  4,000 
MSS. 

Russia. — Imperial  of  St.  Petersburg  (1867), 
520,000  printed,  21,000  MSS.  Denmark, 
Copenhagen,  408,000  printed,  16,000  MSS. 

Ubration  (Lat  libratio,  £rom  libra,  a 
haiance).  In  Astronomy,  a  term  applied  to 
certain  phenomena  connected  with  the  moon's 
motion. 

The  libration  is  of  two  kinds ;  the  libration 
in  longitude  and  the  libration  in  latitude. 
The  libration  in  longitude,  by  which  we  are 
enabled  to  look  a  few  degrees  round  the 
eqtutorial  parts  of  her  eastern  and  western 
limbs,  is  occasioned  by  this  circumstance,  that  the 
rotatory  motion  of  the  moon  about  her  axis  is 
not  always  precisely  equal  to  the  angular  velo- 
city in  her  orbit.  If  the  moon's  orbital  motion 
vere  uniform,  and  performed  in  the  same  time 
as  her  rotation  about  the  axis,  the  radius  vector 
fnxn  the  centre  of  the  earth  would  always 
intprsect  the  lunar  disc  in  the  same  point,  or 
the  moon  would  always  present  exactly  the 
Fame  face  to  the  earth.  But  the  rotatory 
motion  is  sensibly  uniform ;  while  the  orbital 
motion,  being  performed  in  an  ellipse,  is  some- 
times slower  and  sometimes  faster  than  its 
average  amount  Hence  the  spots  near  the 
eastern  and  western  borders  alternately  dis- 
appear and  reappear. 

The  libration  in  latitude  is  occasioned  by 
the  inclination  of  the  moon's  axis  of  rotation  to 
the  plane  of  her  orbit.  Supposing  this  axis 
alwBjs  to  have  the  same  direction  in  space,  the 
angle  which  it  makes  with  the  radius  vector  of 
her  orhit  will  be  acute  during  one  part  of  her  re- 
Tolution  and  obtuse  in  another.  Hence  the  two 
poles  of  rotation,  and  the  adjacent  parts  of  the 
Borface,  are  alternately  visible  firom  the  earth. 

Ueease  (lAt.  lieentia).  In  Law,  a  power 
or  authority  given  to  a  man  to  do  some  lawful 
Mt,  and  conferred  either  by  word  or  b^  deed. 
If  a  man  abuse  a  license  or  authority  given  to 
him  by  the  law  except  in  distraining  for  rent 
inth  respect  to  which  special  statutory  provi- 
sions have  been  made,  he  becomes  a  trespasser 
ab  initio.  License  is  also  oonunonly  taken-  for 
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the  admission  of  an  individual,  by  proper  an* 
thority,  to  the  right  of  doing  particular  acts, 
practising  in  professions,  &&»  and  for  the  cer- 
tificate of  such  admission. 

Xdoentiate.  A  degree  in  some  foreign 
universities ;  but  not  known  in  the  universities 
of  England,  except  in  the  instance  of  the  deffreo 
of  licentiate  in  medicine,  which  is  granted  at 
Cambridge.  In  the  original  sense  of  the  word 
it  appears  to  have  been  a  title  applied  only  to 
such  as  had  obtained  a  license  to  teach.  It  is 
said  to  be  of  Italian  origin,  and  first  granted  at 
the  university  of  Bolo^a.  Where  the  degree 
of  licentiate  exists,  it  intervenes  between  that 
of  bachelor  and  that  of  doctor. 

Uoh  Cktte  (Ger.  leinhe,  a  eorpM).  A  shed 
over  the  entrance  of  a  churchyard,  or  a  cemetery, 
beneath  which  the  bearers  of  the  corpse  some- 
times rested. 

UcbanuB  (Gr.  Xc(x«,  /  lick).  The  fore- 
finger, used  in  tasting  a  small  quantity  of 
anything. 

XdclieB  (G^r.  Acix^i',  a  rouffhneu  of  the  akin). 
In  Pathology,  a  papulous  eruption  of  the  skin, 
terminating  in  scurfy  exfoliations:  it  is  gene- 
rally symptomatic  of  disordered  stomach  and 
bowels. 

Xdoh«iui  (Gr.  Xtixhy)'  A  very  extensive 
natural  group  of  Cryptogams  of  a  very  low 
organisation,  which  grow  on  the  bark  of  trees 
or  rocks,  when  they  form  a  kind  of  incrustation ; 
or  upon  the  ground,  when  they  consist  of 
irregular  lobes  parallel  with  the  earth*s  surface. 
Occasionally  in  all  situations  they  are  found  in 
a  branched  state;  but  their  subdivisions  are 
generally  irregular  and  without  order.  Their 
fructification  consists  of  hard  nuclei,  called 
shitidsj  which  break  through  the  upper  surface 
of  the  thallus  or  main  substance  of  the  lichen, 
are  of  a  peculiar  colour  and  texture^  and  con- 
tain the  reproductive  particles. 

Lichens  abound  in  the  cold  and  temperate 
parts  of  the  world.  The  greater  part  are  of 
no  known  use ;  but  some,  as  the  reindeer  moss 
(Cenomyce  rangiferiva),  the  Iceland  moss  {Ce- 
traria  islandica),  and  various  species  of  ^/ro- 
phora,  are  capable  of  sustaimng  life,  either 
m  animals  or  man.  The  Iceland  moss,  when 
deprived  of  its  bitterness  by  boiling,  becomes, 
indeed,  a  diet  recommended  to  invalids.  Others 
are  used  as  tonic  medicines,  as  Variolaria 
fagtnea^  and  Pdrmdia  parietina.  Their  prin- 
cipal use  is,  however,  that  of  furnishing  the 
dyer  with  brilliant  colours;  orchU,  cudbear, 
and  peroUe,  with  many  more,  are  thus  em- 
ployed. 

UolieiiBtColoiiriav  BKatt«rsof.  Lichens 
or  liverworts  are  diminutive  mossy-looking 
plants  frequently  found  on  old  walls,  the  trunl^ 
of  trees,  &c  in  most  countries.  They  all  con- 
tain definite  crystalline  substances  which  be- 
come coloured  on  exposure  to  a  moist  warm 
atmosphere  containing  ammonia.  Foreign  li< 
chens  are  especially  rich  in  these  matters, 
100,000/.  worui  being  annually  imported  into 
this  country,  chiefiy  m>m  the  Caniuy  Islands, 
for  the  purpose  of  making  the  well-known  lilac, 
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blue,  riolet  and  purple  dyes  known  as  arckUj 
eudbeaTf  and  litmus.  The  following  is  a  list  of 
the  lichen  derivatives;  they  were  nearly  all 
discovered  by  Stenhonse  and  Schunk,  and  the 
chief  of  them  are  treated  of  in  separate  articles  : 
Amaiythrin,  azoerythrin,  beta-orcin,  chloror- 
cein,  chrysophanic  acid,  erythrellic  acid,  ery- 
thric  acid,  erythroleic  acid,  erythro-mannite, 
evemic  acid,  eveminic  acid,  pn^phoric  acid, 
lecanoric  add,  leucorcein,  litmic  acid,  litmylic 
add,  nitro-erythro-mannite,  orcein,  orcin,  orsellic 
add,  parellic  add,  pieroerythrin,  psenderythrin, 
procellinin,  spaniohtmin,  telerythrin. 

Kiohenlo  Jkoid.  The  add  peculiar  to  some 
spedes  of  lichens.  It  appears  to  be  the  malia 
acid. 

Uolieiilii.  A  substance  dosely  allied  to 
starch,  extracted  from  the  Cetraria  islandiedy 
or  Iceland  moss. 

Uoheiiatearlo  Aold.  A  crystalline  oily 
body  contained  in  Iceland  moss. 

&loliteaberff*s  Viffnres.  When  the  knob 
of  a  charged  Leyden  phial  is  drawn  over  a  flat 
surface  of  lac  or  resin,  as,  for  instance,  the  plat« 
of  an  electrophoms,  it  leaves  a  charge  in  its 
track,  positive  or  negative,  as  we  choose ;  and 
i£f  after  this,  a  mixture  of  certain  powders  be 
sifted  upon  the  plate,  as,  for  instance,  of  pow- 
dered sulphur  and  red  lead,  the  sulphur  will 
adhere  to  the  one  and  the  red  lead  to  the  other 
electrified  surface,  and  with  a  little  manage- 
ment groups  of  figures  resembling  flowers  may 
be  thus  brought  out,  as  Lichtenberg  first  ob- 
served. 

Uoks.  A  term  applied  in  North  America 
to  sandy  tracts  of  land,  upon  which  common 
salt  forms  an  efflorescence,  and  which  almost 
all  graminivorous  animals  resort  to  for  the 
purpose  of  licking  the  surface. 

Idotom  (Lat.  lictores).  Officers  who  at- 
tended the  prindpal  Roman  magistrates  (such 
as  the  consuls,  master  of  the  horse,  and  praetors) 
and  the  vestal  virgins  on  their  appearance 
in  public.  Their  insignia  were  the  fasces  or 
bunch  of  rods  (originally  endrding  an  axe, 
which  within  the  walls  of  Home  was  used 
under  the  republic  only  by  dictators),  and  the 
virga  or  rod,  which  was  used  to  touch  the 
door  of  the  magistrate  on  returning  home. 
The  number  of  lictors  in  attendance  varied 
according  to  the  rank  of  the  magistrate ;  thus 
the  consuls  had  twelve,  the  prsetors  six,  and 
dictators,  according  to  some,  twenty-four. 

Idenala  (its  Macassar  name).  A  genus  of 
palms  from  India  and  the  Indian  Archi- 
pelago, one  species  of  which,  L,  aciUi/ida, 
yields  the  walking  sticks  known  by  the  name 
of  Penan^  lawyers.  The  stems  average  about 
an  inch  m  diameter,  and  five  feet  or  more  in 
hdght 

Xdebeneiite.  A  pseudomorphous  form  of 
Elffiolite. 

Xdebmrkttlui.  A  silver  concave  reflector 
fixed  on  the  object-glass  end  of  a  microscope  to 
bring  the  light  to  focus  on  an  opaque  object. 

Xdeberkttlmian  Glands.  In  Anatomy, 
simple  secerning  cavities,  having  the  form 
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of  blind  tubular  depressions  of  the  intestinal 
mucous  membrane,  mickly  distributed  over  the 
whole  sur&ce  of  the  large  and  small  intestiufsi 
They  are  so  called  after  their  discoverer 
Lieberkiihn,  who  observed  them  in  the  small 
intestines,  where  they  are  visible  only  with  the 
aid  of  a  lens,  their  orifices  appearing  as  mintitit 
dots  scattered  between  the  viUL  They  are 
larger  in  the  large  intestine. 

Uebifflte.  A  hydrated  carbonate  of  ura- 
nium and  lime  occurring  in  mammiUary  con- 
cretions or  thin  crusts  of  an  apple-green  colour, 
near  Adrianople  in  Turkey,  and  also  in  Saxony 
and  Bohemia.    Named  aner  Baron  Liebig. 

Xiler«  (in  the  Latin  of  the  middle  ages  ligens, 
perhaps  firom  ligare,  to  bind;  some  writers 
derived  the  warn  liege  from  the  Teutonic  word 
leude — ^Mod.  Gter.  leute^  people — ^used  in  the 
sense  of  vassal).  A  liege  lord,  in  feudal 
language,  is  a  superior  to  whom  cdlegiance  is 
owed,  and  a  lieffe-man  he  who  owes  such  aU»^ 
glance.  Hence  sll  subjects  are  termed  lie^a 
of  the  king. 

Idem  (Fr.  a  boftd).  In  Law,  the  right 
which  a  creditor  has  to  retain  the  property  of 
his  debtor  until  the  debt  has  been  paid.  It 
ftimishes  one  of  very  few  instances  in  which  a 
party  is  allowed  to  take  the  law,  as  it  werp, 
mto  his  own  hands.  Liens  are  either  general 
or  particular.  A  general  lien  is  the  right  to 
retain  a  thing  for  a  general  balance  of  acoonntB^ 
and  not  for  mose  demands  only  which  arise  in 
respect  of  the  thing  retained.  This  sort  of  lien 
is  not  favoured  by  law,  as  having  a  tendency 
to  prefer  one  creditor  to  another.  A  particular 
lien,  which  the  law  is  said  to  favour,  is  a  right 
to  retain  a  thing  when  the  claim  against  the 
owner  of  it  arises  out  of  the  thing  retained 
itself ;  as,  where  a  tailor  has  made  the  doth  of 
his  customer  into  a  coat,  the  tailor  may  retain 
the  doth  until  he  is  paid  for  his  labour  in 
xnaking  it  into  a  coat.  The  payment  of  a 
simple  contract  debt  cannot  be  enforced  by 
action  after  six  years  have  elapsed  from  the 
time  the  debt  was  incurred :  but  a  party  who 
has  a  lien  on  property  may  retain  it  for  an 
unlimited  period,  until  his  daim  is  satisfied. 

Ideutery  (Ghr.  Xcterrc^o,  from  Acibs,  smooth, 
and  Ivrcpo^  bowels).  A  Medical  term  formeriy 
applied  to  a  form  of  diarrhoBa  in  which  the 
food  passes  rapidly  through  the  bowels  in  an 
apparently  undigested  state.  Lubridty  of  the 
intestines. 

Uentenaiit  (Ft,  ;  from  LaL  locum  tenens, 
holding  a  place).  In  the  Army,  a  commissioned 
officer  next  in  rank  to  a  captain,  in  whose 
absence  he  takes  the  command  of  his  eom- 
pany.  In  the  British  service  the  lieutenants 
of  the  three  regiments  of  foot  guards  have 
the  rank  of  captain.  In  the  marine  artillery 
and  marines  of  the  British  service,  and  in  aU  the 
regiments  of  most  of  the  Continental  nations, 
there  being  no  comets  or  ensigns,  the  8nbalt«Ti 
officers  are  distinguished  as  first  and  second 
lieutenants.  In  the  royal  artillery  and  engineers 
there  is  no  commissioned  rank  lower  than  that  of 
lieutenant    The  daily  pay  of  a  lieutenant  is; 
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in  the  life  guards  and  hone  goards,  10$,  4d.; 
foot  guards,  7a  4<2. ;  caval^,  9^;  artillery 
(horseX  9t.  lOd.;  (foot),  6s.  IQd,;  engineers, 
6».  lOd ;  marines  and  infimtry,  6s.  6a. ;  and 
th«  price  of  his  commission,  according  to  the 
present  regulations,  is,  for  the  life  guards, 
1,785/.;  horse  guards,  1,60(M.;  foot  guards, 
2,050/. ;  cavalry  and  infantry  of  the  line,  700/. 
LzsuTBirAirr.  In  the  Navy,  the  next  rank  to 
thst  of  commander,  and  coordinate  with  that 
of  captain  in  the  army,  or  with  that  of  major 
after  being  eight  years  a  lieutenant  The 
number  of  lieutenants  appointed  to  ships  of  war 
▼aries  with  their  rate.  A  ship  of  the  first 
rate  carries  eight  lieutenants,  besides  su^er- 
nnmeraries;  and  those  of  the  second,  third, 
fourth  lates,  &c  haye  respectively  one  less  than 
the  numb^  appointed  to  the  preceding  rate. 
The  daily  pay  of  a  lieutenant  in  the  British 
navy  varies,  according  to  the  ship,  from  14«.  9d. 
to  10#.  His  half-pay  ranges  according  to 
»>iTice  from  Hs.  6d.  to  48.  a  &j. 

Xleatenaa^-GolotieL  A  commissioned 
officer  in  the  army,  next  in  rank  to  a  colonel, 
and  senior  to  a  m^'or.  He  has  actual  command 
of  a  battalion  in  tLe  line.  [Colombl.] 
Xilettteiifluit-OeiieraLi  [GsMBRix.] 
Iileateiiaiat-Oen«na  of  the  XlncAom. 
A  digni^  equivalent  to  that  of  regent^  which 
has  been  occasionally  held  in  France  on  tem- 
pomy  emergencies.  The  count  of  Artois  (after- 
wards Charles  X.)  took  this  tide  in  1814  on 
entering  France,  and  held  it  until  the  arrival 
of  bis  brother,  Louis  XYIIL  On  the  expulsion 
of  Charles  X.,  in  1830,  the  duke  of  Orleans 
vas  constituted  lieutenant-general,  both  by  an 
ordinance  of  that  prince,  and  by  the  provisory 
goTerament  of  the  H6tel  de  ViUe,  on  July  29 ; 
and  retained  the  title  until  he  was  proclaimed 
king  on  August  7  following. 

Xievrlte.  Asilicateof  iron  and  lime,  named 
after  the  discoverer,  Le  Liivre.  It  has  also 
been  called  Jenite  and  Bvaiiet  as  being  found 
at  Jena  and  in  the  island  of  Elba. 

Jdtb  (Ger.  leben).  A  living  thin^  has  been 
defined  by  Professor  Owen  as  an  object  which 
posbesaes  such  an  internal  cellular  or  cellulo- 
vaecular  structure  as  can  receive  fluid  matter 
from  without,  alter  its  nature,  and  add  it  to  the 
alterative  structure.  Such  fluid  matter  is  called 
nutriiivej  and  the  actions  which  make  it  so  are 
called  assianlation  and  intus-sutceptUm.  These 
actions  are  classed  as  vital,  because,  as  lone  as 
they  are  continued,  the  organism  is  said  to  live. 
Other  definitions,  formed  more  or  less  upon 
metaphysieal  bases^  have  been  suggested  by 
physiologists.  Bichat  defined  life  as  '  the  sum 
total  of  Sie  functions  which  resist  death,'  which 
lias  been  wittily  paraphrased  as  '  life  consists 
in  being  able  to  live.'  Treviranns  defined  it  as 
*the  constant  uniformity  of  phenomena  with 
diTenity  of  external  influences ; '  Lawrence  as 
'  the  assemblage  of  all  the  functions  or  purposes 
of  organised  bodies,  and  the  general  result  of 
their'exerrise; '  Bug^  as  'the  special  activity 
of  organised  bodies ; '  B^clard  as  *  organisation 
in  action;'  Kant  as  'an  internal  principle  of 
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action ; '  De  Blainville  as  '  the  twofold  internal 
movement  of  composition  and  decomposition,  at 
once  seneral  and  continuous ; '  Herbert  Spencer 
as  '  we  definite  combination  of  heterogeneous 
changes,  both  simultaneous  and  successive,  in 
correspondence  with  external  coexistences  and 
sequences;'  and  Mr.  G.  H.  Lewes  as  'the 
dynamical  condition  of  the  organism.'  The 
whole  question  of  the  correct  terminology  of 
the  sciences  of  life  is  not  ^et  in  a  sufficient 
state  to  be  dogmatically  decided. 

lilfJB  AiuMii^.    [AnNumr.] 

Xdr«  AaranuMe.    [Assubaxtcb.] 

Idfto  Buoy.  An  apparatus  carried  on  ship- 
board, piers,  &C.  for  the  purpose  of  throwing  to 
a  person  who  has  &dlen  into  the  water,  ta  enable 
him  to  sustain  himself  until  the  arrival  of 
assistance.  The  commonest  form  is  a  aone  of 
about  thirty-one  inches  in  diameter,  six  inches 
wide  and  four  inches  thick.  It  is  formed  of 
about  .twelve  pounds  of  cork  in  thin  layers ; 
the  whole  bemg  held  together  by  a  painted 
canvas  case.  Such  a  buoy  will  sustain  six 
persons.  Some  life  buoys  comprise  a  short 
mast  to  carry  a  flag  for  daylight,  or  a  com- 
position which  at  ni^t  bums  for  some  minutes 
with  a  powerfid  light  The  object  of  this 
arrang|ement  is  to  attract  the  attention  of  the 
drowning  person. 

IdfiB  Chiarda.  Cavalry  troops  composing 
the  body  guard  of  a  sovereign  prince.  In 
England  they  consist  of  two  regiments,  each 
comprising  a  total  of  440  of  all  ranks.  There 
is  also  a  regiment  of  horse  guards  performing 
the  same  duties.  In  Germany  such  troops  are 
styled  the  i^ib  garde  (body  guard);  and  in 
France  the  garde  du  corps.  The  English 
name  is,  therdfore,  only  catachreetic.  [Guabds.1 

Xdft  Xdne.  In  a  Ship,  any  rope  stretched 
along  for  the  safety  of  the  men,  as  is  practised 
in  bail  weather;  also  lines  attached  loosely  to 
a  life  buoy  to  ^ve  a  person  in  the  water  more 
chance  of  obtaining  a  hold  upon  it 

Xdf e,  M«flui  Bnratioii  of.  [Expbcta.tiok 
ofLhs.] 

Kite  Sent.  In  Scottisb  Law,  the  right  of 
enjoyment  either  of  an  heritage  or  a  sum  of 
money,  for  the  life  of  the  life  renter.  The 
superior  proprietor  of  the  subject,  or  /«,  in 
which  this  rent  subsists,  is  termed  the  fiar. 
Teres  (L  e.  dower)  and  courtesy  (analogous  to 
the  courtesy  of  England  in  English  law)  are 
instances  of  legal  life  rents. 

Xdfb-preserwiiiv  Jkpparatiis.  This  ap- 
paratus, employed  to  effect  conununication  be- 
tween a  stranded  vessel  and  the  shore,  consists 
in  our  service  of  a  cast-iron  shot  carrying  a 
leather  thong,  to  which  a  long  line  is  secured. 
There  are  four  fuse  holes  from  which  flame  issues 
when  the  shot  is  flred.  Before  flring,  the  fuses 
are  uncapped,  and  the  shot  is  placed  in  the  bore 
of  the  gun  base  foremoet  This  apparatus  is 
also  known  as  Manbjfs  shot. 

Ufeboat.  A  boat  devoted  to  the  saving 
of  life  which  would  otherwise  be  sacrificed  from 
the  violence  of  the  sea.  As  its  service  is  only 
in  the  most  tempestoons  weather,  it  is  indis- 
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penisable  tiliat  it  should  be  of  great  strength  yet ' 
moderate  lightness,  easy  of  management,  and 
incapable  of  being  swamped.    Several  designs 
haye  received  more  or  less  feiYOur,  and  have 
each  been  instmmental  in  saving  many  lives. 
The  present  lifeboat,  as  adopted  by  the  Royal 
National  Lifeboat  Institution,  is  the  invention 
of  Mr.  Peake,  now  master-shipwright  of  Devon- 
port  Dockyard.    It  consists  of  a  strong  boat  i 
about  thirty  feet  long,  and  eight  wide,  to  give  , 
great  stability.      It  is  nearly  flat-bottomed; 
but  the  bow  and  stem  Twhich  are  alike)  rise 
ibout  two  feet  higher  than  the  midship  por- ! 
tion.    Running  along  the  upper  part  of  each  | 
side,  and  occupying  four  feet  m  length  of  bow : 
and  stem,  are  air-tight  chambers  which  impart 
buoyancy,  and  are  sufficient  to  float  the  boat 
and  crew  when  filled  with  water.    Should  the  I 
boat  by  any  chance  capsize,  it  would  rest  on  the  , 
raised  points  of  the  bow  and  stem ;  but  as  it , 
has  a  heavy  iron  keel  weighing  seven  op  eight  j 
hundredweight^  it  is  voiy  nearly  impossible  for 
it  to  turn  over,  and  if  it' do  capsize  it  is  whoUy 
impossible  for  it  to  remain  many  seconds  with- ; 
out  righting  itself.    The  iron  keel  is  also  of 
groat  advantage  on  taking  the  beach  or  grazing 
a  rock.     The  boat  has^and  this  is  its  distinc- 
tive feature — a  false  bottom  sufficiently  raised 
to  be  above  the  water-line  when  it  is  fully  laden 
with  crew  and  passengers.    The  space  between 
the  false  bottom  and  the  bottom  of  the  boat  is 
tightly  packed  with  pieces  of  cork  and  light 
wood;  and  passing  right  through  this  ballast 
from  the  false  bottom  to  the  water  below  are 
open  tubes  about  six  inches  in  diameter.     If  a 
sea  be  shipped  and  the  boat  filled,  the  water  is 
immediately  discharged  through  the  tubes,  since 
the  false  bottom  is  above  the  water-line.     The 
lifeboat  is  propelled  by  eight  to  twelve  oars  of 
tho  best  fir:  usually  rowe(l  double-banked. 

For  carriage  on  board  ship  this  land  life- 
boat is  too  cumbrous;  and,  for  this  purpose, 
an  ingenious  folding  lifeboat  has  been  mvented 
by  the  Rev.  £.  L.  Berthon,  of  Fareham,  which 
readily  expands  and  possesses  great  strength. 
It  is  much  used  by  ocean  steamers. 

Xdft-tenter.  The  name  given  in  some 
parts  of  England  to  a  sort  of  regulator  or  go- 
yemor  applied  to  windmills  to  counteract  the 
irreffolar  action  of  the  wind.  In  a  windmill  for 
grinding  com,  the  distance  between  the  upper 
and  lower  miUstones  is  regulated  according  to 
the  velocity ;  and  if,  when  the  mill  is  at  work, 
the  velocity  should  receive  any  considerable 
incretise,  the  com  is  forced  rapidly  through  the 
mill  without  being  sufficiently  ground.  To 
prevent  this  is  the  object  of  the  lift-tenter.  Like 
the  governor  of  a  steam  engine,  it  acts  by  the 
centrifugal  force  of  one  or  more  balls  which  fly 
out  when  the  velocity  is  augmented,  and  as  they 
rise  in  the  arc  of  a  circle,  allow  the  end  of  a 
lever  to  rise  with  them,  while  the  other  end 
descends  with  the  upper  millstone,  and  brings 
it  a  little  nearer  to  the  under  one. 

Ufttny  Jack.    A  simple  mechanical  ar- 
rangement for  raising  one  end  of  the  axletroe  of 
a  carriage,  and  so  lifting  the  wheel  from  the 
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ground ;  the  wheel  can  then  be  remOTsd,  or 
tumed  round  for  the  purpose  of  being  deanei 

MfMag  Pmni^    [Puxp.] 

&Uto.  On  Shipboard,  the  ropes  used  for 
hoisting,  lowering,  and  maintaining  in  position 
the  several  yards.  They  paas  in  pairs  over  the 
head  of  the  mast  on  which  the  yard  is  sus- 
pended, and  thence  to  the  deck  or  to  the  tops. 

UyameBts  (Lat  ligamentum,  fix>m  lign,  / 
bind).  Strong  elastic  membranes  conned  ing 
the  extremities  of  the  movable  bones.  .When 
boiled  in  water  they  yield  more  or  less  gelatine, 
and  leave  a  portion  of  insoluble  albumen. 

Ucature  (Lat  li^atura,  from  ligo).  In 
Music,  the  tie  which  bmds  several  notes  of  like 
length  together,  by  which  they  appear  in  groups. 

Thus  LUCl  four  quavers,  by  means  of  a 

ligature  at  top  or  bottom,  assume  the  form 

]f  I  I  I  ,  the  line  connecting  them  being  the 

ligature. 

LiOATcrftB  (Lat.  ligo,  /  bind).  In  Suigeiy,  a 
waxed  thi«ad  of  silk  used  in  tying  arteries  or 
veins. 

Ugatores*  In  Printing,  two  or  more  let- 
ters cast  on  one  piece  or  shank.  They  are  also 
called  logotype*  (word-types),  a  name  given 
them  by  the  kte  Earl  Stanhope.  They  have  j 
never  succeeded  in  a  commercial  point  of  Tiev, 
although  great  effi)rt8  were  made  some  fev 
years  back  by  Mi^'or  Beniowski  to  induce  the 
House  of  Commons  to  accept  his  logotypes  for 
printing  their  work.  The  pTecnisor  of  the  Tmes 
newspaper  (the  Universal  Registtr)^  as  well  hs 
the  first  few  numbers  of  the  Time*  itself  were 
printed  with  logotypes ;  and  the  foimder  of 
these  journals,  Mr.  J.  Walter,  in  the  first  num- 
ber of  the  Register,  published  Jan.  1, 1785,  tells 
his  readers  that  he  considers  the  new  mode  to 
economical  that  he  can  in  consequence  afibrd  to 
sell  his  paper  at '  ono  halfpenny  under  the  price 
paid  for  seven  out  of  the  eight  morning  p^m' 

The  ligatures  now  in  use  are  few  in  number, 
having  been  reduced  to  e,  <b,  ff,  fiBi,  ffl,  fi,  and  fl ; 
but  within  the  last  forty  years  we  had  also  the 
€t^  fl>,  fli,  fi,  fk,  fl,  and  ft,  now  discarded  mainly 
in  consequence  of  our  confining  ourselves  en- 
tirely to  the  short  s.  The  h  is  the  modem  form 
of  the  6f,  the  e  and  t  joined  tocether  for  d. 
Earl  Stanhope  proposed  to  abolish  the  present 
ligatures  by  making  the  f  more  upright  witliout 
being  kemed,  so  as  to  admit  an  i  or  an  1  or 
another  f  after  it,  and  to  introduce  others  which 
occur  more  firequently,  viz.  th,  in,  an,  re,  se,  to^ 
of,  and  on. 

Greek  lAgatttres. — In  fbrmer  times  Greek  wss 
printed  as  written  in  the  middle  ages,  with  an 
immense  number  of  ligatures,  some  easily  de- 
cipherable, but  most  of  them  not  intelligible 
even  to  good  Greek  scholars  of  the  present  daj. 
A  list,  perhaps  the  most  complete,  was  compiled 
by  the  late  Mr.  Savage  from'  various  sources^ 
and  is  given  in  his  Dictionary  of  Printing. 

Urtat  (Ger.  licht»  Lat  lux,  Gr.  ^*vk6s, 
Sansc  16k,  to  look  or  see).  The  phenomena 
of  light  and  vision  have  always  been  regarded 
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88  one  of  the  most  interestiiig  branches  of 
natnnl  science;  though  it  is  only  since  the 
days  of  Newton  that  l£ej  have  been  examined 
vith  sach  care  as  to  aSbrd  gionnds  for  any  safe 
speculation  respecting  the  nature  of  light,  and 
the  mode  of  its  propagation  through  space. 

The  knowledge  of  the  laws  which  regulate  the 
phenomena  of  light  constitutes  the  science  of 
Optictf  which  is  oiTided  into  a  numb^  of  sub- 
ordinate branches.  An  account  of  the  princi- 
pal phenomena  will  be  found  under  the  terms 
Abrbbitiox,  Chbomatics,  IirrssFEBENCB,  Op- 
tics, PoiABiSATioir,  HBFLEcrnoir,  Refraction, 
&c  The  present  article  will  be  confined  to  a 
brief  enumeration  of  some  of  the  principal  pro- 
perties of  light,  and  a  statement  of  the  two 
theories  which  have  been  proposed  to  explain 
it£  aature  and  propagation. 

Properties  of  lAgkt, — ^Experiments  of  the 
simplest  and  most  familiar  kmd  suffice  to  show 
that  light  is  propagated  from  luminous  bodies 
in  all  directions.  Thus,  the  flame  of  a  lamp  is 
Tisible  from  ereiy  part  of  the  sphere  of  which 
it  occupies  the  centre;  and  the  same  is  the 
c-jse  with  rrapect  to  a  phosphorescent  body,  an 
electric  spaik,  a  ball  heated  red-hot,  or  light 
having  any  other  source.  The  sun  throws  its 
light,  not  only  on  the  earth,  but  on  the  planets, 
and  comets,  and  eyeiy  other  body  in  the  firma- 
ment 

Another  property  of  light  is,  that  in  a  homo- 
geneous medinm  it  is  always  propagated  in 
straight  lines.  This  is  erident  from  various 
considerations.  The  forms  of  shadows  correctly 
represent  the  outlines  of  the  objects  which  pro- 
duce them,  as  seen  from  the  luminous  body, 
which  ooald  not  be  unless  the  light  proceeded  in 
strsight  lines  from  the  extremities  of  the  objects 
to  the  borders  of  the  shadow.  If  three  plates 
of  metal,  each  pierced  with  a  small  hole,  are 
I^aoed  at  some  distance  behind  each  other,  and 
in  such  positions  that  the  three  holes  are  exactly 
in  one  straight  line^  the  light  will  pass  freely 
through  them ;  but  if  the  holes  are  not  exactly 
in  a  straight  line,  no  light  will  pass.  In  like 
minner,  if  a  number  of  similar  objects  are  placed 
behind  each  other  in  a  straight  line,  the  first 
renders  all  the  others  invisible  to  an  eve  placed 
in  tiie  same  line.  We  cannot  see  through  a 
bent  tnbe. 

A  third  property  of  light  is  that  it  requires 
time  for  its  propagation.  The  velocity  with 
which  it  passes  from  one  point  to  another  is, 
however,  so  great^  that,  with  respect  to  any  ter- 
reetrial  distances,  the  passage  may  be  considered 
as  instantaneous.  But  astronomy  furnishes  the 
means,  not  only  of  detecting  its  propagation,  but 
of  measuring  its  velocity  with  great  precision. 
The  eclipses  and  emersions  of  Jupiter's  sateUites 
iMcome  visible  about  16  m.  26  s.  earlier  when 
the  earth  is  at  its  least  distance  from  Jupiter, 
tiun  when  it  is  at  its  greatest  light,  therefore, 
occupies  above  a  quarter  of  an  hour  in  passing 
through  the  diameter  of  the  earth's  orbit  Now, 
the  8an*s  distance  from  the  earth  being  nearly 
03,000,000  miles,  it  follows  that  light  must 
tzavd  through  space  with  the  prodigious  though 
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finite  velocity  of  about  103,000  mUefl  in  a 
second  of  time,  and  consequently  would  pans 
round  the  earth  in  the  eighth  part  of  a  second. 
Astounding  as  this  conclusion  is,  no  result  of 
science  rests  on  more  certain  evidence.  It  is 
also  proved,  by  the  phenomena  of  aberration, 
that  the  light  of  the  sun,  planets,  and  all 
the  fixed  stars,  travels  with  one  and  the  same 
velocity. 

When  light  in  its  progress  encounters  an  ob- 
stacle, or  enters  a  difierent  medium,  it  undergoes 
certain  modifications,  depending  on  the  nature 
of  the  bod^  on  which  it  falls,  or  the  medium 
into  which  it  enters.  When  it  falls  on  a  smooth 
polished  surface,  a  portion  of  it  is  regularly 
reflected ;  that  is  to  say,  it  is  returned  fiSm  the 
surface  at  an  angle  equal  to  the  angle  of  inci- 
dence, and  pursues  its  course  in  a  straight  line 
as  before  the  reflection.  The  quantity  of  light 
thus  reflected  depends  on  the  nature  and  polish 
of  the  surface,  and  on  the  angle  of  incidence, 
the  amount  being  greatf>st  when  that  angle  is 
smalL  A  polished  surface  of  silver,  the  most 
perfectreflector  of  light  known,  reflects  about  91 
percent  of  the  incident  rays,  whilst  a  polished 
surface  of  glass  at  a  small  angle  of  incidence 
reflects  only  about  4  per  cent.  If  the  medium 
upon  which  the  light  falls  be  transparent, 
another  portion  of  it  enters  the  medium,  and 
there  (if  the  medium  is  homogeneous)  pur- 
sues a  rectilinear  course,  but  diflfering  from  its 
former  direction,  unless  the  surface  of  the 
medium  be  at  right  angles  to  the  track  of  tbo 
ray.  In  this  case  it  is  said  to  be  refracted. 
The  angle  of  refraction  depends  on  the  nature 
of  the  medium,  each  different  medium  having 
its  own  peculiar  action  on  light  In  many 
mt^dia,  comprehending  the  liquids  and  most 
of  the  uncrystallised  substances,  the  whole 
of  the  refracted  light  is  bent  from  its  original 
direction  at  the  same  angle.  In  many  others, 
as  in  most  crystallised  media,  part  of  the 
refracted  light  follows  one  course,  and  another 
part  of  it  a  different  one ;  the  two  portions  ac- 
quiring at  the  same  time  different  physical  pro- 
perties. In  this  case  the  refraction  is  said  to 
be  double,  and  the  light  becomes  polarised. 
[Polarisation.]  A  portion  of  the  light  falling 
on  a  body  is  reflected  irregoilarly,  and  is  scat- 
tered in  all  directions ;  it  is  this  portion  whicli 
renders  bodies  visible.  All  bodies  on  which 
light  &lls  absorb  a  certain  part  of  it ;  more  or 
less  in  proportion  to  their  Ojpacity.  In  perfectly 
opaque  bodies  the  absorption  is  total,  and  the 
light  does  not  penetrate  to  a  sensible  depth 
under  the  surface.  In  others  it  penetrates 
farther;  but  even  in  the  most  transparent  it 
is  gradually  extinguished.  A  depth  of  only 
seven  feet  of  pure  water  is  required  to  absorb 
one-half  of  the  incident  L'ght     [Reflection.] 

Solar  light,  refracted  by  a  prism  or  other 
body,  is  separated  into  a  multitude  of  rays  of 
different  colours,  each  of  which  afterwards  pro- 
ceeds in  its  course  independently  of  all  the 
others.  These  differently  coloured  rays  possess 
different  physical  propertios  and  different  de- 
grees of  refrangibilit;'.     The  investigation  of 


Digitized 


by  Google 


LIGHT 


the  laws  of  the  dlspersioii  of  the  coloured  rays 
forma  the  subject  of  chromatics.  One  of  the 
principal  fiicts  connected  with  it  iB^  that  the 
diMpersiou  of  the  rays  by  different  refracting 
substances  is  not  proportioned  to  the  refraction ; 
the  disperaiye  power  of  some  substances  being 
greater  than  that  of  others,  while  their  refract- 
ing power  is  leas.  This  fact  led  to  the  im- 
portant discovery  of  the  achromatic  telescope, 
[AcHROMATisx ;  Chrohatics.] 

Light,  on  being  regularly  reflected  or  re- 
fract^l,  undergoes  a  modification  termed  po- 
larisation, in  virtue  of  which  it  presents,  on 
encountering  another  medium,  different  pheno- 
mena of  reflection  and  refraction  from  those 
presented  by  light  which  has  not  undeigone 
such  modification.     [Polabisation.] 

The  last  property  of  light  which  we  shall 
notice,  as  important  towards  forming  a  theory 
of  its  propagation,  is  that  to  which  Dr.  Young 
gave  the  name  of  interference.  Under  certain 
circumstances,  the  rays  of  light  exercise  a 
mutual  influence  on  each  other;  increasing, 
diminishing,  or  modifying  each  other's  effects 
according  to  certain  kws.  This  mutual  action 
of  the  rays  on  each  other  gives  rise  to  a  great 
number  of  the  most  beautiful  and  interesting 
phenomena  of  optics.  These  are  described 
under  the  term  Intbrfbbencb. 

Theories  of  Light.— Two  different  theories 
have  been  proposed  regarding  the  nature  and 
propagation  of  light.  One  of  these  consists  in 
supposing  it  to  be  composed  of  particles  of  ex- 
ceftsive  minuteness,  projected  from  the  luminous 
body  with  a  velociihr  equal  to  about  193,000 
miles  in  a  second.  This  hypothesis  was  adopted 
by  Newton.  The  other  hypothesis  supposes 
light  to  be  produced  by  the  vibrations  or  undu- 
lations of  an  ethereal  fluid  of  great  elasticity, 
which  pervades  all  space  and  penetrates  ull 
substances,  and  to  which  the  luminous  body 
gives  an  impulse  which  is  propagated  with  in- 
conceivable rapidity,  in  spherical  superficies, 
by  a  sort  of  tremor  or  imdulation,  as  sound  is 
conveyed  through  the  atmosphere,  or  a  wave 
along  the  surface  of  water.  The  former  theory 
has  been  totally  abandoned,  and  we  may  there- 
fore devote  our  attention  exclusively  to  the  lat- 
ter, which  is  termed  the  undulatory  theory. 
The  principles  of  the  undulatory  theory  are  thus 
stated  by  Sir  J.  Herschel : — 

1.  *That  an  excessively  rare,  subtle,  and 
elastic  medium,  or  ether,  fills  all  space,  and 
pervades  all  material  bodies,  occupying  the 
intervals  between  their  molecules ;  and,  either 
by  passing  freely  among  them,  or  by  its  extreme 
rsirity,  offering  no  resistance  to  the  motion  of 
the  earth,  the  planets,  or  comets,  in  their  orbits, 
appreciable  by  the  most  delicate  astronomi- 
cal observations;  and  having  inertia,  but  not 
gravity. 

2.  '  That  the  molecules  of  the  ether  are  sus- 
ceptible of  being  set  in  motion  by  the  agitation 
of  the  particles  of  ponderable  matter;  and  that 
when  any  one  is  thus  set  in  motion  it  communi- 
cates a  similar  motion  to  those  a<\jacent  to  it, 
and  thus  the  motion  is  propagated  futher  and  i 
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lurther  in  all  direetionB,  according  to  the  sane 
mechanical  laws  which  regulate  the  propagatioo 
of  undulations  in  other  elastic  media,  as  air, 
water,  or  solids,  aoooiding  to  their  respectiTe 
oonstitutaons. 

3.  '  That  in  the  interior  of  xefraetinff  media 
the  ether  exists  in  a  state  of  leas  eustici^, 
compared  with  its  density,  than  in  vacuo  (ie. 
in  space  empty  of  all  other  matter) ;  and  that 
the  more  refractive  the  medium,  the  lees,  rela- 
tively speaking,  is  the  elasticity  of  the  ether  io 
its  intenor. 

4.  'That  vibrations  communicated  to  the 
ether  in  free  space  are  propagated  through  re- 
fractive media  by  means  of  the  ether  in  their 
interior,  but  with  a  velocity  oomsponding  to 
its  inferior  deme  of  elasticity. 

6.  '  That  when  regular  vibratory  motions  of 
a  proper  kind  are  propagated  through  the  ether, 
and,  passing  through  our  eyes,  reach  and  agitate 
,  the  nerves  of  our  retina,  they  produce  in  us  the 
I  sensation  of  light,  in  a  maimer  bearinff  a  more 
'  or  less  close  analogy  to  that  in  which  the  vibra- 
tions of  the  air  affect  our  auditory  nerves  with 
that  of  sound. 

6.  '  That  as,  in  tho  doctrine  of  sound,  the 
frequency  of  the  aerial  pulses,  or  the  nomber  of 
excursions,  to  and  fro^  from  the  point  of  rest 
made  by  each  molecule  of  the  air,  determioes 
the  pitch  or  note ;  so,  in  the  theory  of  light,  the 
frequency  of  the  pulses,  or  number  of  inipnls'>9 
made  on  our  nerves  in  a  given  time  by  the 
ethereal  molecules  next  in  contact  with  them, 
determines  the  colour  of  the  light ;  and  that  as 
the  absolute  extent  of  the  motion  to  and  fro  of 
the  particles  of  air  determines  the  hudnrss  of 
the  sound,  so  the  amplituds  or  extent  of  the 
excursions  of  the  ethereal  molecules  from  their 
points  of  rest  determines  the  brightness  or  in- 
tensity of  the  light' 

That  the  sensation  of  light  is  produced  hj 
the  vibrations  of  an  extremely  rare  and  subtle 
fluid,  is  an  idea  that  was  maintained  by  I>s- 
cartes,  Hooke,  and  some  others ;  but  it  is  to 
Huygens  that  the  honour  solely  belongs  of 
having  reduced  the  hypothesis  to  a  d^aite 
shape,  and  rendered  it  available  for  the  pu]po«« 
of  mechanical  explanation.  Owing  to  the  great 
success  of  Newton  in  applying  the  oorpufscolar 
theory  to  his  splendid  discoveries,  the  specula- 
tions of  Huygens  were  long  neglected ;  indeed, 
the  theory  remained  in  the  same  state  in  which 
it  was  left  by  him  tiU  it  was  taken  up  by  our 
countryman,  the  late  Dr.  Young.  By  a  traia 
of  mechanical  reasoning,  which  in  point  of 
ingenuity  has  seldom  been  equalled.  Dr.  Young 
was  conducted  by  some  very  remarkable  nu- 
merical relations  among  some  apparently 
most  dissimilar  phenomena  of  optics,  to  the 
general  laws  of  diffinction,  and  to  the  tnie 
principles  of  the  colouration  of  crystallised  sub- 
stances. '  It  is  a  theory,'  says  Herschel, '  which, 
if  not  founded  in  nature,  is  certainly  one  of  the 
happiest  fictions  that  the  genius  of  man  has  yet 
invented  to  group  together  natural  phenomena, 
as  well  as  the  most  fortunate  in  the  support  it 
has  received  from  whole  classics  of  newpheno- 
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meoa,  vhieh  at  their  disooreiy  seemed  in  irre- 1 
ooncilable  oppKOsition  to  it.  It  is,  in  fact^  in  ! 
sU  its  applications  and  details,  one  sncoession  of 
ff  licit U8;  insomnch  that  we  may  almost  be  in- 
duced to  say,  if  it  be  not  true,  it  deserves  to  be 
go.'  {Ettcy.  Meir.  'Light,*  |  695  ;  Sir  J.  Her- 
fk^liel's  Treatise  an  Light ;  AuV  s  ifathematical 
Tracts;  Brewster^s  Optics;  Yonngf s^Xecfttres ; 
Biot,  TraiU  ds  Physique;  Pouillet,  EUmmu  de 
Hysique;  Hunt's  Besearehes  on  LiffhL) 

An  account  of  the  principal  photooraphic 
procfsses  will  be  found  under  the  term  fHOTO- 

OEAPHT. 

Light.  In  Painting,  the  meditmi  by  which 
objects  are  discerued.  In  a  picture  it  means 
the  part  which  is  most  illuminated.  This  may 
happen  from  natund  light,  as  the  sun  or 
moon;  or  fiom  artificial  lights  as  a  fire,  candle, 
&e.  The  principal  light  is  generally  made  to 
M  on  the  spot  where  the  principal  figures  are 
placed,  and  generally  near  the  centre  of  the 
pietnre.  A  inflected  light  is  that  which  a  body 
in  shadow  receives  from  a  contiguous  light 
object 

Ugbft  Ban.  In  Artillery,  a  cylindrical 
wronght-iron  skeleton  with  hemispherical  ends, 
corered  with  canTas,  and  filled  with  a  composi- 
tion of  saltpetre,  siulphur,  resin,  and  oil,  which, 
when  ignited,  bams  for  some  time  with  a  red 
flame.  Light  balls  are  employed  in  the  de- 
fence  of  fortresses  to  discover  the  working 
parties  and  assaulting  oolumns  of  the  enemy, 
into  whose  trenches  they  are  thrown. 

LlglitCSawalrgr.  CaTaliy  especially  adapted 
bj  the  lightness  of  their  equipment,  &c.  for 
detached  duties,  skirmishing,  &;e.  In  our  service 
csTaby  is  classed  as  heatfy^  including  the  4th  and 
6th  dngoon  guards,  and  Ist  and  2nd  dragoons ; 
medivkm^  including  the  remaining  regiments  of 
dngoon  guards  and  dragoons  and  the  lancers ; 
and  lights  including  the  hussars  only. 

Uffht  Influitry.  An  honorary  distinction 
by  which  eleven  regiments  of  the  line  are 
called.  They  do  not  diflfer  in  any  essential 
particular  from  the  rest  of  the  line. 

Llgtkt  Homn.  A  small  chamber  adjoining, 
bat  isoUted  from,  the  powder  magazine  in  a  ship. 
It  is  separated  firom  Uie  latter  by  a  elass  parti- 
tion, through  which  the  light  of  the  lanterns  in 
the  light  room  is  thrown.  The  object  is  to  pre- 
vent any  combustible  matter  being  taken  into 
the  magazine  itself. 

Lights,  Artlflelal.  Artificial  light,  in  the 
practical  acceptation  of  the  term,  always  ema- 
nates from  solid  matter  heated  to  whiteness, 
and  in  nearly  aU  cases  this  sohd  matter  is  carbon. 
The  most  common  sources  of  artificial  light  are 
«Ml-gas,  oil,  and  candles,  the  flames  of  each  of 
which  are  composed  of  jets  of  burning  gas 
containing  little  particles  of  white-hot  carl^n. 
The  first  of  the  tluree  is  made  at  a  distance,  and 
conveyed  to  the  burners  by  pipes;  the  other 
two  are  made  on  the  spot,  or  the  oil  is  de- 
composed into  gas  by  the  heat  of  the  flame ;  and 
tallow  or  wax,  being  first  melted  by  the  heat,  is 
then  decomposed  in  a  similar  manner.  Naphtha 
ud  other  hydrocarbons  resemble  oil  in  con- 
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taining  carbon,  and  on  being  heated  also  g^ 
a  jet  of  combustible  gas  containing  fioating 
particles  of  ignited  carbon.  Even  the  electrie 
light  proceeds  from  particles  of  white-hot  car- 
bon ;  the  heat,  however,  being  derived  from  the 
electric  force  instead  of  the  chemical,  as  in 
the  previously  mentioned  cases ;  by  this  means 
the  carbon  is  made  more  intensely  hot,  and 
therefore  gives  out  more  light.  The  heat  pro- 
duced by  the  chemical  action  of  the  gas  and  air 
in  common  flames  cannot  easily  be  increased 
without  too  rapidly  burning  up  the  particles  of 
carbon,  that  should  yield  light ;  under  these 
drenmstances,  therefore,  the  flame  will  give 
less  light  This  occurs  when  excess  of  pure 
oxygen  or  even  air  is  blown  into  the  interior 
of  such  a  flame ;  heat  is  then  produced  at  the 
expense  of  light.  But  this  heat  can  be  utilised 
by  introducing  other  solid  matter  into  the  flame, 
such  as  platinum  wire,  a  lump  of  lime,  even  a 
piece  of  tobacco-pipe,  or  any  similar  soUd  that 
does  not  fuse  or  bum  away.  Such  an  ar- 
rangement forms  the  so-called  lime  light,  fre- 
quently used  for  Signalling  and  for  esuiibiting 
aissolving  views. 

Ugtata,  Wortlieni.    [Attsoba.  Bobbaus.] 

Uglit-aliip.  A  floating  lighthouse.  It  is 
anchored  firmly  in  positions  where  the  bottom 
or  the  depth  renders  a  fixed  structure  inap- 
plicable. 

Ugtater.  A  strong  vessel  or  baige  for 
transporting  goods  or  stores,  chiefly  on  rivers 
or  canals,  or  between  vessels  and  a  shore 
which  they  cannot  approach  on  account  of  their 
draught. 

Ufflitlioiue*  An  establishment  for  the 
exhibition  of  a  light  or  landmark  to  direct  the 
mariner.  The  use  of  lights  for  such  a  purpose 
is  of  very  high  antiquity;  but-  their  early  nis- 
tory  is  involved  in  much  obscurity.  In  the 
ancient  world  there  were  lighthouses  at  Oetea, 
Ravenna,  Puteoli,  Caprea,  Rhodes,  on  the  Thra* 
cian  Bosporus,  &c ;  but  by  far  the  most  cele- 
brated lighthouse  in  antiquity  was  that  erected 
by  Ptolemy  Soter  on  the  small  island  of  Pharos, 
opposite  to  Alexandria— *  nocturnis  ignibua 
cursum  navinm  regens.*  (Pliny,  lib.  v.  c.  31.) 
Its  extraordinaiy  height,  which  some  authors 
have  estimated  at  600  feet  and  upwards,  procured 
for  it  a  place  among  the  wonders  of  the  world ; 
and,  according  to  Josephus,  its  *  beaming  suni- 
mit '  could  be  seen  at  a  distance  of  300  stadia 
— about  42  British  miles.  It  is  said  to  have 
cost  800  talents;  and  its  celebrity  was  such 
that  Pharos  rapidly  became,  and  stiU  continues 
to  be  in  many  countries,  a  generic  name  equi- 
valent to  lighthouse. 

The  most  celebrated  lighthouses  of  modem 
times  are :  the  Tour  de  Corduan,  at  the  entrance 
of  the  Gironde,  in  France;  the  Eddystone 
lighthouse,  opposite  to  Plvmouth  Sound;  and 
the  lighthouse  constracted  on  the  Bell  Rock, 
opposite  to  the  Frith  of  Tay.  The  first 
of  these  was  begun  in  1584.  and  finished  in 
1611.  It  is  186i  feet  (English)  in  height ;  and 
besides  being  of  the  highest  importance  to  the 
sailor  on  so  dangerous  and  frequented  a  coast, 
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it  18  at  the  same  time  a  splendid  arehitectaral 
work.  The  Eddystone  lighthouse,  constructed 
by  the  celebrated  engineer  Smeaton,  was  com- 
pleted in  1769.  It  is  regarded  as  a  master- 
piece of  its  kind;  and,  as  has  been  well  re> 
marked,  it  bids  fair  to  be  little  less  lasting  than 
the  rocks  upon  which  it  stands.  The  Bell 
Rock  lighthouse  was  built  by  Mr.  Stevenson  on 
the  model  of  the  Eddystone.  Numerous  light- 
hotises,  marking  the  most  dangerous  points,  and 
the  entrances  to  the  principal  harbours,  are  now 
erected  in  most  civilised  maritime  countries. 
(The  Trinity  Board  now  regularly  publish  lists 
of  all  these  lights.)  But  the  coasts  of  no  country 
are  so  well  provided  with  lighthouses  as  those 
of  the  United  Kingdom.  For  England,  they 
are  under  the  management  of  the  Brethren  of 
the  Trinity  House ;  for  Ireland,  under  that  of 
the  Board  for  the  Improvement  of  the  Port  of 
Dublin;  and  for  Scotland,  under  that  of  the 
Commipsioners  of  Northern  Lighthouses  meet- 
ing at  Edinburgh. 

The  ancient  mode  of  exhibiting  lights  as 
beacons  to  the  mariner  consisted  in  burning 
wood  or  coal  in  a  chauffer  on  the  top  of  a 
tower;  and  till  the  year  1807,  the  Eddystone 
light  was  nothing  better  than  the  feeble  blaze 
of  a  few  tallow  candles,  without  any  apparatus 
for  concentrating  the  light  or  giving  it  any 
particular  direction.  Afterwards,  however,  Ar- 
gand  oil-lamps  of  great  illuminating  power 
were  employed,  and  recently  the  magneto- 
electric  light  has  been  most  successfully  in- 
troduced into  the  South  Foreland  and  Dunge- 
ness  lighthouses ;  and  it  can  scarcely  be  doubted 
that  this  intense  light  will  soon  be  generally 
used  in  lighthouses. 

As  rays  of  light  proceeding  from  a  luminous 
body  are  equally  dispersed  over  the  surface  of 
the  sphere  which  has  the  luminous  body  for  its 
centre,  it  is  evident  that  without  some  means 
of  giving  the  light  a  horizontal  direction,  the 
greater  part  of  it  must  be  wholly  lost ;  for  only 
those  rays  which  are  directed  in  the  piano  of  the 
horizon,  or  at  least  which  are  depressed  only  a 
few  degrees  below  it,  can  be  seen  from  a  ship 
at  a  distance.  Hence  the  first  object  to  be 
attained  is  to  prevent  the  loss  of  light  by 
throwing  the  whole  of  it  forward  in  the  plane 
of  the  horizon,  in  order  that  its  intensity  may 
be  increased  in  the  greatest  possible  degree. 
Now  there  are  two  principles  on  which  this 
may  be  accomplished — reflection  and  refraction. 
The  object  is  accordingly  carried  into  effect  by  a 
catoptric  or  dioptric  apparatus.  Sometimes  both 
principles  are  combined  in  the  same  apparatus. 

Catoptric  St/stem, — The  usual  mode  of  ap- 
plying the  catoptric  principle  is  by  placing  the 
source  of  light  in  the  focus  of  a  parabolic 
mirror.  This  mode  of  illumination  appears  to 
have  been  first  carried  into  effect  at  the  Cor- 
duan  lighthouse  above  mentioned,  under  tiie 
direction  of  Borda,  about  the  year  1780.  A 
few  yean  later  refiecting  mirrors  were  placed 
in  some  of  the  En(;lish  lighthouses,  under  the 
direction  of  the  Trinity  House ;  and  in  1786  | 
the  principle  was  adopted  in  the  only  two ' 
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beacons  then  existing  on  the  coast  of  Scotland 
— ^viz.  the  Isle  of  May  in  the  Firth  of  Forth, 
and  the  Cnmbrae  Isle  in  the  Clyde.  Soon 
afterwards  it  was  adopted  generally  in  this 
countiy.  Borda*s  reflector 'was  formed  of  a 
sheet  of  copper  plated  with  silver ;  thof^e  ap- 
plied in  Scothma  were  formed  of  small  facets 
of  mirror  glass,  placed  in  hollow  parabolic 
moulds  of  plaster.  The  mirrors  in  general 
use  in  the  JBritish  lighthouses  at  the  present 
time  are  of  copper  coated  with  silver;  the  fixal 
length  is  about  three  or  four  inches^  and  the 
diameter  at  the  outer  edge  about  twenty-one 
inches. 

In  order  to  produce  a  light  of  sufficient 
intensity,  several  parabolic  miirors,  sometimes 
as  many  as  eight,  are  placed  on  a  frame,  with 
their  axes  all  parallel  to  each  other,  so  that 
the  light  reflected  by  all  of  them  is  blended 
together  in  the  same  beam.  To  form  a 
revolving  light,  the  frame  is  attached  to  a 
horizontal  axis,  which  is  turned  by  means  of 
clock  machinery;  and  in  this  manner  the 
different  quarters  of  the  horizon  are  succes- 
sively illuminated.  But  as  a  rapid  motion 
would  be  inconvenient,  the  frame  has  usually 
three  or  four  sides,  on  each  of  which  the  same 
number  of  mirrors  and  b'ghts  is  placed;  so  that 
the  illumination  is  repeated  three  or  four  times 
in  one  revolution.  To  form  a  stationair  light, 
a  number  of  reflectors  are  placed  round  a  cir- 
cular frame,  having  their  axes  on  the  radii  of 
the  circle.  This  arrangement  has  one  obvious 
defect ;  namely,  that  the  illumination  will  not 
be  equally  intense  at  all  azimuths,  but  strongest 
in  the  direction  of  the  several  axes,  and  feeblest 
in  the  direction  of  lines  bisecting  the  seven] 
angles  formed  by  each  pair  of  contiguous  axe«. 
The  defect  is  one  which  cannot  be  entirely 
remedied  in  a  stationazy  light  on  the  catoptric 
principle. 

Dioptric  Sjjfstrm, — The  introduction  of  lenses 
for  the  purpose  of  giving  the  light  a  horizoDbil 
direction  is  of  recent  date.  A  project  for  this 
purpose  is  indeed  mentioned  by  Smeaton  in  his 
account  of  the  Eddystone  lighthouse,  and  aboat 
the  end  of  the  last  century  the  method  was 
tried  in  some  lighthouses  in  the  south  of 
England;  but  from  the  imperfect  figure  of 
the  lenses,  and  the  absorption  of  the  light 
caused  by  the  great  thickness  of  the  glass,  it 
did  not  succeed.  But  the  art  of  grinding 
spherical  lenses  having  been  since  brought  to 
greater  perfection,  and  a  means  of  greatly 
diminishing  the  absorption,  and  also  ^  con- 
structing lenses  of  a  much  greater  size,  having 
been  found  in  the  use  of  polyzonal  lenses 
(that  is  to  say  lenses  fbnned  of  seveval  pieces 
separately  prepared  and  afterwards  united) 
[PoLTZONAL  Lens],  the  system  has*  been  re- 
vived of  late  years,  and  in  many  instances 
carried  successfully  into  execution.  The  merit 
of  flrst  applying  such  lensee  to  lighthouses 
belongs  to  the  late  Auguste  Fresno,  of  the 
Academy  of  Sciences  of  Paris.  The  annular 
lenses,  constructed  under  the  direction  of  Frw- 
nel,  for  the  principal  lighthouses  in  France,  are 
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phiMhoonTo,  Baling  a  foeal  distance  of  about 
three  feet ;  and  they  are  formed  of  crown  glaas 
afl  being  less  liable  to  strut  than  flint  glass. 

The  constmction  of  a  revolving  dioptric 
apperatns  of  the  first  order  is  usually  as 
Mows:  The  revolving  finime  which  carries 
the  principal  lenses  has  eight  sides;  and 
there  are  consequently  eight  laijp  lenses,  so 
arraoged  that  their  axes  are  all  in  the  same 
horizontal  plane,  and  meet  in  the  common 
focus,  where  the  I&mp  is  pUiced.  This  frame, 
with  its  lenses,  consequently  forms  an  octa- 
gunal  prism.  For  the  purpose  of  preventing 
the  bss  of  the  lays  which  fall  above  and  below 
the  prinopal  lenses,  various  methods  are  em- 
ployed. One  is  to  place  above  the  first  frame 
a  second  frame,  whose  sides  form  the  frustum 
of  an  octagonal  pyramid  of  60^  of  inclination, 
in  each  of  the  sides  of  which  is  placed  a  lens 
hariog  its  focos  in  the  flame  of  the  lamp. 
The  rays  falling  on  these  inclined  lenses  are 
lefnct^  into  mrections  parallel  to  the  axis 
of  the  lens,  and  are  then  reflected  into  the 
horisontal  direction  by  plain  mirrors  placed 
shore  the  second  frdme.  Another  method  is 
to  place  curved  reflectors  above  the  frame 
containing  the  principal  lenses.  But  a  third 
and  still  more  elegant  method,  proposed  by 
Fresnel,  is  to  substitute  for  the  upper  lenses 
and  mirrors  a  series  of  triangular  prisms, 
hanng  their  axes  arranged  in  horizontal  planes, 
and  so  adjusted  that  Sie  light  fiiUing  on  the 
fact  next  the  flame  is  thrown  upon  the  back 
of  the  prism,  where  it  suffers  a  total  reflection ; 
and  a  second  refraction  at  the  third  side  of  the 
prism  gives  it  the  horizontal  direction. 

For  fixed  lights  on  the  dioptric  ffrstem,  it  is 
neoesBary  to  increase  the  number  of  the  lenses, 
vhioh  in  fact  ought  to  be  infinite,  or  to  form 
a  trae  cylinder,  in  order  to  produce  an  equal 
difhrion  over  every  point  of  the  horizon.  In 
some  of  the  French  lighthouses  the  refracting 
apparatus  consists  of  a  polyeonal  belt  of  thirty- 
two  lenses ;  but  on  establishing  a  dioptric  ap- 
rtns  at  the  Isle  of  May  lighthouse,  in  1836, 
Alan  Stevenson  proposed  to  form  a  true 
cjUndric  belt ;  and  the  task,  though  attended 
with  much  difficulty,  was  successfully  executed 
at  a  glass-house  in  Newcastle. 

A  plan  of  the  arrangement  of  the  lenses  for 
lighthouses,  produced  by  Messrs.  Chance  at 
the  Graat  Exhibition  of  1862,  combines  the 
principles  of  Fresnel's  flxed  and  revolving 
ngfats  with  an  improved  method  of  reflection ; 
aiid  does  away  with  the  use  of  metal  re- 
flectors. 

The  dioptric  system  is  peculiarly  adapted  for 
fixed  lights;  and  its  advantages  are  these:  1. 
A.  li^t  of  equal  intensity  is  distributed  round 
sveiy  point  of  the  horizon.  2.  The  consump- 
tion of  oil  is  less  for  the  same  intensitjr  of  light, 
and  consequently  the  expense  of  maintaining 
the  light  is  less.  8.  The  trouble  attending 
it  is  less,  as  there  is  only  one  lamp  to  trim, 
and  the  lenses  are  easily  kept  in  order ;  whereas 
the  reflecting  sarfaces  require  much  care  and 
•ttention.    On  the  other  hand,  there  is  more 
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risk  from  accident,  for  the  accidental  axtinc* 
tion  of  the  lamp  leaves  the  whole  horizon  in 
darkness ;  whereas  in  a  system  of  reflectors  the 
light  would  be  extinguished  over  only  a  i*m»\} 
portion  of  it. 

One  of  the  most  important  advances  of  recent 
times  in  lighthouse  illumination  is  the  in- 
troduction (^  the  electric  lights  which,  thanks 
to  an  admirable  arrangement  invented  by  Mr. 
Holmes,  may  be  made  as  tractable  as  the  oil 
lights  which  doubtless  it  is  destined  in  time 
to  supersede.  The  more  (he  light^source  caa 
be  reduced  in  size,  the  more  £>es  the  light- 
grasping  arrangement  of  Fresnel  come  into 
play.  The  electric  hffht  beins  a  point,  can 
thus  be  wholly  utiliseo,  while  its  intensity  is 
such  that  not  only  is  it  possible  to  produce  a 
beam  giving  light  enough  to  read  by  some  ten 
or  twenty  miles  off,  but  to  penetrate  niistSf  a 
quality  which  ought  to  be  the  sine  quA  non  of 
the  light  used  in  lighthouses.  We  regret  we  have 
not  space  to  give  a  description  of  Mr.  Holmes^ 
arrangement ;  one  will  be  found,  however,  in  the 
Beader,  voL  ii.  p.  701.  With  re^B^  to  tiie  com- 
parative cost  of  the  electric  and  oil  lights,  the 
French  Director-Gkneral  of  lighthouses  has  re- 
ported that,  both  as  to  flrst  cost  and  cost  of 
maintenance,  the  electric  light  is  the  dieaper 
of  the  two,  the  quantity  of  the  manu&ctured  ar^ 
tide — flight — ^produced  being  taken  into  account. 

Method  of  diaHnguUMng  Sea  Liehts.—Aa 
object  of  great  importance  in  the  establishment 
of  lighthouses  is  to  vary  the  appearances  of  the 
different  lights  so  that  each  may  have  some 
distinctive  character  by  which  it  mav  be  readily 
recognised,  and  the  mariner  be  made  aware  of 
the  part  of  the  coast  which  he  is  approaching. 
Among  the  methods  adopted  for  this  purpose  are 
the  following:  1.  The  interposition  of  coloured 
shades  before  the  lenses  or  refractors,  so  as  to 
give  a  particular  colour  to  the  light :  red  is  the 
only  colour  which  can  be  used,  as  shades  of  any 
other  colour  are  found  to  absorb  too  much  light. 
2.  The  time  of  revolution,  or  the  length  of  the 
interval  between  the  successive  appearances  of 
the  light :  this  is  the  only  mode  of  distinguishing 
lights  adopted  on  the  French  coasts.  8.  A 
flashing  light;  that  is,  a  light  of  which  the 
alternate  flashes  and  eclipses  succeed  each 
other  so  rapidly  as  to  give  the  appearance 
of  a  succession  of  brilliant  scintillations.  4. 
An  intermittent  light,  which  consists  of  a  flxed 
light  which  is  suddenly  eclipsed,  and  after  a 
stated  interval  as  suddenly  revealed:  the 
appearance  of  this  light  is  entirely  different 
from  that  of  any  revolving  light  6.  The 
exhibition  of  a  double  lights  which  admits 
of  other  distinctions;  for  the  one  light  may 
be  placed  vertically  above  the  other,  or  in 
the  same  horizontal  plane;  or  one  may  be 
white  and  the  other  red.  Sometimes  three 
lights  are  necessary  to  indicate  the  entrances 
to  harbours,  &c. 

The  average  annual  expense  of  maintaining  a 
land  light  in  Great  Britain  is  about  500/.,  and 
that  of  a  floating  light  about  1,2001 

(Ency.  Brit.  art.  *Sea  Lights;'  Smeaton 
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VarratiM  of  the  Eddystone  LighihouBe,  1793 ; 
Stevenson's  Account  of  the  Bed  Rock  Light- 
house, 1824;  Id.  BritUh  Pharos,  1831; 
Brewster's  Treatise  on  Burning  Instruments, 
1812;  7he  Lighthouses  of  the  British  Islands, 
1836;  Rejxyrt  of  the  Select  Committee  of  the 
House  of  Commons  on  Lighthouses,  1839 ;  Be- 
port  to  the  Commissioners  of  the  Northern 
Lighthouses,  by  A.  Stevenson,  1834;  and  On 
the  Inehkeith  Dioptric  Light,  1836 ;  Belidor, 
Architecture  Hydraulique,  tome  iv.;  Pedet, 
Traiti  dEdairage,  Paris  1827;  Fresnel,  Me- 
moire  sur  un  Noutfeau  Systems  dtidairage 
des  Phares,  1822;  A.  Fresnel,  DesortpOon 
Sommaire  des  Phares  et  Fanaux  allunUs  sur 
les  Cotes  de  France,  1837;  Faradaj  *On  the 
AppUcation  of  the  Electric  Light,  to  Light- 
houses/ Proceedings  of  the  Royal  Institution^ 
vol.  ill.  p.  220;  Frankland  'On  Artificial  Illa- 
mination/  Proceedings  of  the  Royal  Institution, 
vol.  iv.  p.  16. 

JAghtaSOkigm  An  electric  phenomenon,  pro- 
duced by  the  passage  of  electricity  between  one 
cloud  and  another,  or  between  a  cloud  and  the 
earth. 

The  identity  of  lightning  with  electricity, 
though  it  had  been  previonsly  suspected,  was 
first  directly  demonstrated  by  the  celebrated 
Br.  Franklin,  in  the  year  1749,  by  the  experi- 
ment of  drawing  sparks  from  the  string  of  the 
electric  kite.  Since  that  time  the  science  of 
electricity  has  been  greaUy  advanced ;  never- 
theless, the  cause  of  some  of  the  appearances 
connected  with  lightning  is  not  well  explained 
•ven  at  the  present  day. 

The  phenomenon  of  lightning  is  exhibited 
under  two  forms  called  respectively  forked 
Hghtning  and  sheet  lightning.  The  lightning 
is  forked  when  the  electric  discharge  occurs 
within  a  few  miles  of  the  earth's  siiriace,  and 
when  it  is  directly  seen  by  the  observer.  When, 
however,  the  discharge  takes  place  below  the 
horizon,  or  behind  a  dense  cloud,  only  the 
scattered  light  reflected  from  the  surfaces  of  the 
clouds  illummed  bv  the  flash  reaches  the  eye 
of  the  observer ;  the  actual  flash  is  not  seen, 
but  only  the  general  illumination  of  a  portion 
of  the  heavens.  Such  lightning  is  termed  sheet 
lightning ;  and  when  the  discharge  takes  place 
below  the  horizon  or  behind  a  very  remote 
doud,  the  distance  is  too  great  for  the  accom- 
panying thunder  to  be  heud.  Sheet  lightning 
may  also  sometimes  be  due  to  the  electric  dis- 
charges taking  place  at  great  elevations  above 
the  earth's  surface.  The  more  ratified  the  air 
through  which  the  electric  spark  passes,  the  less 
narrow  and  defined  is  its  path.  When  the 
rarefaction  is  extremf^  the  discharge  assumes 
the  character  of  the  aurora  borealis;  but  in 
somewhat  mors  dense  regions  of  the  atmosphere 
its  appearance  would  resemble  that  of  the 
peculiar  kind  of  sheet  lightning  which  is  ob- 
served when  the  sky  is  free  from  clouds.  Forked 
lightninp^  is  produced  by  the  intense  ignition  of 
.the  particles  of  air  lying  in  the  path  of  this  elec- 
tric discharge^  and  is  generallv  of  a  reddish  tint> 
which  is  due  to  the  pink  ligLt  emitted  by  the 
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I  nitrogen  of  the  air  when  helited  to  i 
cenoe.     [Elbctbicitt.] 

UglitiilBC  Condnetor.  The  eaily  re- 
I  searches  of  electricians  demonstrated  that  the 
I  e£fect8  produced  by  the  passage  of  lightning 
I  through  different  substances  varied  greatly 
according  to  the  nature  of  the  substance  tra- 
versed. Thus,  its  passage  through  a  ^vA 
conductor,  soch  as  a  bar  of  metal,  of  sufficient 
sectional  area,  wi:s  found  to  produce  only  a 
i  slight  elevation  of  temperature  in  the  metal, 
'  whilst  on  the  other  hamd  its  transit  through 
imperfect  conductors,  such  as  wood,  stone,  ^ 
was  attended  with  ^eesX  heat  and  dfestmctiTe 
mechanical  efiects,  by  which  such  imperfect 
conductors  were  torn  to  pieces,  and,  if  com- 
bustible, ignited.  This  knowledge  of  the  effects 
of  the  disniptive  electric  discharge  led  to  the 
invention  and  adoption  of  the  lightning  con- 
ductor, which  consists  of  a  rod  of  metal,  or 
series  of  rods  placed  in  metallic  contact^  and 
extending  from  the  earth  to  some  distance 
above  the  highest  point  of  the  building  or  ship 
which  it  is  designed  to  protect.  The  upper 
extremity  of  the  conductor  should  be  pointed, 
in  order  to  convert^  as  far  as  possible,  the 
ordiiuiry  spark  or  slobular  discharge  into  the 
less  instantaneous  brush  discharge,  and  erny 
prominent  angle  of  the  roof  of  a  building  should 
be  furnished  with  its  own  pointed  rod  carefully 
connected  with  the  main  rod  which  descends 
to  the  earth.  The  latter  should  have  its  lowrr 
extremity  carried  to  some  distance  from  the 
foundations  of  the  building,  and  low  enough  to 
reach  moist  earth ;  or,  better  still,  it  may  be 
connected  with  a  gas  or  water  main.  Accord- 
ing to  Sir  J.  Snow  Harris,  a  copper  rod  three- 
quarters  of  an  inch  in  diameter  is  a  sufficient 
and  safe  conductor  for  any  stroke  of  lightning 
ever  recorded.  Usually  a  mudi  smaller  rod 
would  doubtiess  suffice. 

XilgB  Aloes  (Lat  lignum  aloes,  the  wood  of 
the  aloe\  The  fragrant  wood  of  Aloexylum 
Agallochum. 

Klyneoiui  (Lat.  lignum).  In  Entomology, 
a  part  is  so  called  whenit  is  composed  of  ahaid 
inelastic  substance  like  wood. 

Idgnla  (Lat  lignum).  This  term  baa  been 
applied  to  the  pure  woody  fibre:  it  has  also 
been  called  cellulose :  its  ultimate  composition 
is  represented  by  CeHgOs,  but  a  higher  equi- 
valent is  better  adapted  to  its  conu)inaiion8, 
and  its  most  convenient  formula  is  C,«HgoO«o; 
it  belongs,  therefore,  to  the  class  of  compounds 
of  carbon  and  water  which  includes  starch,  gum, 
sugar,  and  some  other  substances.  The  ordmaiy 
varieties  of  woody  matteiv  differ  in  colour  and 
texture ;  but  when  freed  from  foreign  matters, 
they  leave  a  white  translucent  residue,  insoluble 
in  water,  alcohol,  and  ether,  and  conTertible,  by 
sulphuric  acid,  into  a  substance  having  some  of 
the  characters  of  starch,  and  then  into  dextrine 
and  sugar.  Certain  piths^  linen,  cotton,  paper, 
and  some  other  allied  substances,  are  nevly 
pure  cellulose.  Weak  adds  and  alkaline 
liquids,  and  a  weak  solution  of  chlorine,  htn 
scarcely  any  action  on  it^  but  they  chaog^ 
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eoBibbs  vith,  or  decompose  it  when  concen- 
tntod,  tDd  eome  of  these  reactions  are-Teiy 
inpoitant :  vhen,  for  instance,  clean  linen  or 
cotton  rags  are  acted  on  hj  cold  snlphnric  add, 
ft  iDagma  is  formed,  which  if  immediately 
saturated  bj  carbonate  of  bairta,  or  of  lead, 
yialdi  insolnhle  snlphatee,  togetner  with  soluble 
iMoUpiates.  These  salts  appear  identical 
with  those  of  the  snlphoglucic  or  snlphosaccharic 
add  deriTcd  fiom  tne  action  of  snlphnric  acid 
OQ  glneosp.  This  magma  is  also  blned  b^ 
iodine.  If  it  be  much  diluted  and  boiled,  it 
Tields  dextrine,  and  nldmately  glucose.  By 
tha  action  of  sulphuric  add  upon  naper,  a 
vefid  material  now  known  as  vegetaiie  parch- 
vmt  is  obtained.  It  is  prepared  by  steeping 
thick  nnsised  paper  in  a  mixture  of  equal  ports 
of  solphurie  add  and'  water,  at  a  temperature 
of  six^  degreffl,  then  washing  it  well  in  cold 
vater  and  diying  it.  It  is  translucent,  tough, 
tad  nearly  impermeable  to  water,  forming  a 
aspfid  sabstitnte  for  common  parchment  or 
T^Uun.  [pAncmiENT.]  The  action  of  nitric 
icid  on  henine  also  gives  rise  to  several  curious 
ud  asew  prodncts  which  are  elsewhere  noticed. 
[Gm  Cotton;  Ptsoxtlinb.]  The  affinities 
of  figttin  for  Tarious  other  suDstances  involve 
inpoitant  considerations  bearing  upon  the  arts 
of  djeine  and  calico-printing,  and  upon  the 
pRaovation  of  timber  from  decay  and  dry  rot^ 
which  are  also  adverted  to  under  separate  arti- 
d«.  [Det  Rot  ;  Dtbxno  ;  Tdibsb  ;  Wood.] 
UfDlp«rdoiis  (Lat.  lignum,  and  nerdo,  / 
dfttroy).  A  term  appHed  to  insects  which  de- 
stroy "•nod. 

UsBlie.  The  varieties  of  brown  ooal 
vhidi  idiow  distinct  marks  of  having  been 
fonncd  of  trunks  of  trees  are  oonyeniently 
wpanted  from  the  rest  under  the  name  of 
Uffnite.  On  the  Rhine,  in  the  duch^  of  Nassau, 
tie  veiy  large  deposits  of  this  kmd,  and  in 
^^jria  near  Grata  are  others  equally  remarkable. 
The  aah  contained  in  lignite  is  generally  very 
<^BsidfTable,  rarely  less  than  20  per  cent 
Tbete  is  also  mudi  water,  which  can  be  re- 
BoTvd  by  exposure,  besides  a  large  quantity  of 
bygioseopic  water.  Ab  all  this  must  oe  got  rid 
of  •before  available  heat  is  obtained  for  raising 
Aeam,  lignite  is  not  an  economical  ftiel. 

Aa  distinguished  from  brown  ooal,  the  most 
reoaikableBgnites  are  those  of  the  Rhine,  and 
the  best  passages  from  the  one  mineral  ftiel  to 
the  other  are  seen  in  Styria. 

All  varieties  of  brown  coal  iijure  by  exposure 
to  vMther;  bat  lignite  splits  and  tears,  while 
hruvn  eoal  of  the  best  kinds  faUa  to  powder 
after  a  fev  months.  These  materials  may  both 
he  kept  apmewhat  longer  if  not  exposed  to  the 
"nathcL  lignites  are  extensivebr  used  for  fuel 
▼here  aothmg  better  can  be  had.  [Bbown 
Con.] 

IdQwis  (lat  lignum).  A  liquid  which 
maybe  aepaiated  hj  dutillation  from  commercial 
voodspint    It  has  also  been  caUed  ;ry/t^. 

Hgns— Iphiurio  Aoid.    An  add  resulting 
from  the  action  of  sulphuric  add  upon  lignine. 
^  i>  nore  piopeiiy  tanned  Sulpholignic  acid, 
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riAt  iDood  of  life).  The 
wood  of  Gtudaeum  officinale,    [GhrAiAxnTX.] 

Uvula  (Lat).  In  Botany,  a  membranous 
appendage  at  the  apex  of  the  sheathing  petiole 
of  grasses,  and  analogous  to  the  corona  of  some 
Silenaoeous  plants.  The  term  ligyia  ia  also 
applied  to  certain  bodies  proceeding  from  the 
base,  and  alternate  with  the  horns,  of  the  organ 
called  the  orbietdne  in  Asdepiadaoeous  plants. 
I  LiouuL  In  Entomology,  a  name  appbed  by- 
Latreille  to  the  lower  lip  of  insects,  or  labrum 
I  of  English  entomologists. 

Sdffiile  (Lat  ligula).  In  Botany,  the  strap- 
like radiant  florets  of  certain  Composites.  In 
I  a  part  of  the  order  Ihe  ligulate  florets  are 
,  confined  to  the  circumference ;  but  in  another 
^  group,  the  Liguliflora,  they  occupy  the  whole 
flower-head. 

IdfiililloraB  (Lat  ligula,  and  flos,  a  flower). 
That  division  of  Composita  in  which  the  florets 
are  all  ligolate^  and  equivalent  to  the  Oichoracem 
of  Jussieu. 

Siliws*  The  name  of  a  stone  mentioned 
as  worn  in  the  breastplate  of  the  Jewish  high 
priest  (Exodus  xxviiL  19).  It  was,  probably, 
the  same  as  the  Jacinth  or  Hyadnm  of  the 
modems. 

Idffnrtta  (so  called  afre^  Lignria,  the  country 
where  it  ia  found).  A  variety  of  Sphene,  of  an 
apple-green  colour,  found  in  a  taloose  rock  on 
the  bsnks  of  the  Stara  in  the  Apennines.  It 
resembles  Chrysolite,  but  ia  considered  superior 
to  it  as  a  gem,  in  colour,  hardness,  and  trans- 
parency. 

Idcustrln  (Lat  lignum).  A  bitter  prindple 
fimnd  in  the  lAffuatrwti  vujgare, 

Idimstnim  (Lat).  The  genus  of  the 
Privet^  a  £imily  of  Okacem,  much  grown  in 
gardens,  as  ornamental  evei;neen  or  subever- 
peen  shrubs.  The  Common  l^vet,  L.  vuhare, 
is  much  used  for  making  hedges,  and  its 
purplish-black  berries  are  said  to  be  used 
amongst  others  for  colouring  inferior  port  wine. 

Xdlao.    The  Syringa  mdgarie  of  lK)tanists. 

Kllae  Stona  or  Ulallte.    [LspmoLrTB.] 

IdlaelBe.  A  bitter  crrstallifiable  prindple 
contained  in  the  leaves  of  the  Syringa  vtdgaHa, 
It  has  also  been  termed  Syringine, 

IdllAoew  (Lat  lilium,  a  lily).  A  large 
natural  order  of  Endogenous  plants,  typi<»l 
of  Lindley's  Lilial  alliance,  with  hexapetaloid 
hexandrous  flowers,  a  superior  ovary,  and 
anthers  which  burst  int^naUy.  They  are 
familiarly  known,  in  consequence  of  the  As- 
paragus, the  Lily,  the  FritiUary,  the  Harebell, 
the  Star  of  Bethldiem,  and  many  other  common 
plants^  forming  a  part  of  the  order;  which 
differs  from  Melanthacea  in  having  a  single 
style,  not  three  styles^  and  in  the  anthers 
opening  towards  the  s^le,  not  towards  the 
petals.  The  spedes  are  extremely  varied.  Some, 
like  the  Bngon-trees,  form  a  tall  woody 
perennial  stem,  which  emulates  that  of  palm- 
trees  ;  others  are  small  bulbous  plants,  whose 
stem  only  lives  a  few  weeks.  Almost  all  the  order 
is  sought  after  by  cultivators  of  beautiful  plants ; 
and  of  the  tulip  and  the  hyacinth  there  are 
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inniunerable  yarieties.  Some  LUiaoeous  plants 
secretA  stimnlating  principlea,  which,  in  diffe- 
Tent  degrees  of  concentration,  mve  their  actiTity 
to  onions,  garlic,  chives,  and  similar  garden 
productions,  and  medical  yalue  to  squills. 

Uliaoeons.  In  Botany,  a  term  invented 
by  link  to  denote  a  corolla  the  petals  of  which 
have  their  ungues  gradually  dilating  into  a 
limb,  and  standing  side  by  side.  It  is  rarely 
employed. 

litHnm  (Lat. ;  6r.  Xttptov).  A  genus  of 
Liliacea  consisting  of  numerous  beautiful 
flowers,  which  are  sreat  fovonrites  in  gardens. 
They  are  commonly  called  Lilies,  and  offer 
considerable  variety  of  appearance.  Several 
beautiful  kinds  are  natives  of  Japan,  the  most 
glorious  being  L.  auratum^  with  enormous 
white  flowers  spotted  with  rich  red  brown,  and 
marked  down  each  segment  by  a  broad  golden 
band.  Some,  as  L.  ejnmium,  have  long  hori- 
zontal trumpet^shaped  flowers ;  others,  as  the 
well-known  White  lily,  L.  candidum,  have 
the  tube  shorter,  and  the  segments  more  rolled 
out ;  while  others  again,  as  L.  Martagon,  the 
Turk's  Cap  lily,  have  the  segments  completely 
reflexed.  In  some  countries  the  bulbous  roots 
are  eaten. 

&llllte.  A  silicate  of  iron  found  at  Prd- 
bram  in  Bohemia.  It  resembles  Glanconite  in 
appearance,  and  is  probably  a  product  of  the 
decomposition  of  Iron  P^tes. 

Uma  (Lat  a  file).  A  genus  of  Lamelli- 
branchiate  Bivalves,  of  the  tribe  Ostraeea, 
characterised  by  the  length  of  their  shells  as 
compared  with  those  of  &.e  nearly  allied  genus 
Pecim,  and  their  more  regular  oval  form.  The 
ridges  of  the  shell  are  most  of  them  relieved  with 
scales.  The  Lima  swim  with  rapidity  by  means 
of  their  valves,  but  in  a  young  state  they  secure 
themselves  by  means  of  a  byssus. 

UnuuddM.    [LofAx.] 

Xdmaotna  (Lat.  limaz,  a  slug).  A  ^nus 
of  Testaceous  Pteropodous  Molluscs,  existing 
in  oonsiderable  numoers  in  the  northern  seas, 
and  forming,  with  the  Clio  borealis  and  other 
small  marine  animals,  the  food  of  the  whalebone 
whale.  The  body  terminates  in  a  spirally  con- 
voluted tail,  and  is  lodged  in  a  very  thin  shell, 
formed  by  one  whorl  and  a  half,  umbilicated  on 
one  side  and  flattened  on  the  other.  The 
animal  uses  its  light  shell  as  a  boat,  and  its 
wing-like  fins  as  oars,  end  thus  navigates  in 
countless  fleets  the  surfisKse  of  the  tranquil  deep. 

•Limaycwn  (Fr.).  This  name  appears  to 
have  been  given  by  Pascal  to  a  certain  curve 
of  the  fourth  order  and  sixth  dass,  whose  form 
somewhat  resembles  a  shelL  It  is  generated 
fipom  a  circle  by  adding  to  and  subtracting 
fiom  all  radii  vectores  through  a  point  of  its 
circumference  a  given  constant  length.  Its 
polar  equation,  therefore,  if  a  denote  3ie  radius 
of  the  circle  and  2b  the  length  added  and 
deducted,  is 

r-B2(fl  cos  ©+6). 

In  rectangular  coordinates,  its  equation  may  be 
written  in  the  form 
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[(«-a)*+5^^a«-2^]««46"(6+2?r), 

0 

whence  we  learn  that  the  curve  has  a  douUe 
point  at  the  origin,  two  cusps  at  the  dnnlar 
points  at  infinity,  a  double  tangent  parallel  to 

the  ordinate  axis  at  the  distance from  the 

2a 
origin,  and  two  points  of  inflexion.  It  belongi 
also  to  the  class  of  Cartesian  ovals,  and  inelndfs 
the  cardioid  as  a  particular  case  corresponding 
to  b^a.  Just  as  the  latter  curve  can  be 
generated  as  an  epicycloid,  so  the  limofon  vaj 
be  generated  as  an  epitrochoid,  the  rolling 
circle  being  taken  equal  to  the  flxed  one. 

Ummx  (Lat  a  slug).  The  name  of  a  senns 
of  the  LinniRan  Vermes  Hiollttsca,  of  whi(^  the 
conunon  slug  is  the  type.  The  genus  enters 
into  the  class  Gasteropoda  Ktx^  order  Pulmonaria 
of  the  ff^stem  of  Cuvier ;  and  is  now  raised  to  the 
rank  of  a  fomily  (Limacida\  which  indndes 
Limax  proper ;  Arum^  Fdr. ;  Indiana^  Benson ; 
Testaeella,  Lam. ;  Parmacella,  Cuv.  &c.  Each  of 
these  cenera  has  a  small  scutiform  rudimental 
shell  developed  in  the  substance  of  the  mantle, 
and  protecting  the  heart.  The  orifice  of  re- 
spiration in  the  true  slugs  (Jamox,  Cuv.)  is  on 
the  right  side,  and  not  so  far  forward  as  in 
Arion,  The  rudimental  shell  is  ma^ed  with 
fine  and  concentric  striae,  and  is  calcified  in- 
ternally. The  species  of  this  genus  are  the 
pests  of  gardens  and  cultivated  grounds.  Yonng 
plants  may  be  i>rotected  from  slugs  by  having 
a  coarse  horsehair  rope  coiled  round  their  stems, 
or  by  being  plentifully  sprinkled  with  soot ;  or 
they  may  be  watered  morning  and  evening  with 
strong  and  fresh  lime  water. 

Umb.  In  Astronomy,  the  border  or  oolta- 
most  edffe  of  the  sun,  moon,  or  of  a  planet  Also 
the  graduated  edge  of  a  circle,  or  other  astrono- 
mical instrument 

Umb  or  Umbiis  (Lat  a  border).  In 
Botany,  a  term  applied  to  petals,  to  denote  that 
portion  which  is  supported  by  the  unguis  or 
daw ;  it  is  the  same  organ  in  a  petal  as  the 
lamina  in  a  leaf,  and  is  what  constitutes  the 
broad  thin  coloured  part  which  renders  manj 
flowers  so  beautiful. 

UmlMUte.  An  altered  form  of  Cbrfso- 
lite,  occurring  in  small  wax  or  honey  yellow 
masses,  in  the  basalt  of  limbourg. 

Umber  ^of  uncertain  derivation ;  possibly 
connected  with  Hmp,  Swiss  lampen,  to  hang 
loose :  Wedgwood).  In  Artillery,  a  two-wheeled 
carriage,  carrving  ammunition  boxes,  to  whidi 
the  tnul  of  the  gun  carriage  is  attached,  when 
the  latter  has  ^o  be  moved.  It  thus  forms 
with  the  gun  carriage  a  four-wheeled  caixiage. 
To  limber  up  is  to  attach  the  gun  to  the  limber. 

Umber  Strakee.  The  planking  oPa  ship  s 
internal  skin,  above  the  floor  timben»  and  next, 
horizontally,  to  the  limbers.  They  are  among 
the  thickest  of  the  planks  ined. 

Umbers.  In  Shipbuilding,  the  main  drains 
of  the  vesseL  They  are  gutters  running  along 
each  side  of  the  keelson,  receiving  theliose  of 
the  pumps,  and  all  tlie  internal  drainage  of  the 
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TesseL    They  are  emptied  from  time  to  time  by 
thepompe. 

UtmUbQ  (Lai,  Hmbas,  a  hem  or  edae).  A 
region  rappoeed  by  some  of  the  Bchoolmen  to 
lie  on  the  edge  or  neighbourhood  of  helL  This 
served  as  a  reoeptade  for  the  souls  of  just  men, 
not  admitted  into  purgatory  or  heaven.  Such 
were,  according  to  some  Christian  vmters,  the 
patriarchs  and  other  pious  ancients  who  died  j 
^before  the  birth  of  Christ:  hence  the  limbo 
iras  called  timbus  warum.  These,  it  was 
believed,  would  be  liberated  at  Christ's  second 
coming^  and  admitted  to  the  priyileges  of  the 
blessed  in  heaven.  This  latter  idea  is  probably 
an  adorned  representation  of  the  remarkable 
passage  in  St  JPeter's  Epistle  (1  iii.  \9\  where 
he  says  that  Christ  preached  to  the  spirits  in 
prison ;  and  being  held  by  certain  of  the  later 
fathers,  seems  to  have  given  some  influence  to 
the  growing  opinion  in  &vour  of  a  purgatory. 
Dante  has  fixed  his  limbo,  in  which  the  dis- 
tingoished  spirits  of  antiquity  are  confined,  as 
the  ontermoet  of  the  circle  of  his  helL  The  use 
which  Milton  has  made  of  the  same  superstitious 
belief  is  well  known.  {Paradw  Loatf  book  iii.) 
The  analogous  term,  Umbui  vueromm^  was 
applied  to  the  abode  of  children  dying  un- 
baptised  before  the  conmussion  of  mortal  sin. 
It  IS  described  as  a  neutral  state,  without  actual 
happiness  or  torment.  Some  of  the  fathers 
hela,  however,  a  less  merciftd  doctrine.  In  one 
of  his  sermons  against  Pelagiu8»  Aueustine 
declared  that  sudi  infimts  descended  into 
everlasting  fire,  while  Fulgentius  maintained 
that  even  children  dying  before  birth  must  be 
puushed  by  the  eternal  torture  of  undying  fire. 
(Lecky,  HiH.  o/BaHonaliamin  Europe  i  897.) 
Lime  (Ger.  leim,  gltte).  This  very  usefal 
earth  is  obtained  by  exposing  chalk  and  otlier 
kinds  of  limestone,  or  carbonates  of  lime,  to  a 
red  heat — an  operation  generally  conducted  in 
kilns  constructed  for  the  purpose ;  the  carbonic 
add  is  thus  expelled,  and  mne,  more  or  less 
pore,  according  to  the  ori^al  quality  of  tiie 
limestone,  remains.  In  this  state  it  is  usually 
ciSiiAmdeMime.  Its  specific  gravity  is  about 
8.  'Wnen  sprinkled  witb  water  it  becomes  very 
hot,  and  crumbles  down  into  a  dry  powder, 
called  flaked  lime,  or  hydrate  of  iime.  When 
exposed  for  some  weeks  to  the  air,  it  also  £&lls 
into  powder,  in  consequence  of  the  absorption 
of  moisture  and  of  a  portion  of  carbonic  acid 
from  the  atmosphere ;  so  that,  in  this  case,  part 
of  the  lime  gradually  reverts  to  the  state  of 
eubonate,  and  loses  its  causticity. 

Pore  lime  may  be  obtained  by  heating  pow- 
dered Carrara  marble  to  whiteness  in  an  open 
enable.  It  is  white,  very  inAisiblo,  but  pro- 
motes the  Audon  of  some  other  earths  and 
oxides,  and  is  therefore  used  as  aJIux  in  seyeral 
metaUugie  processes.  It  is  highly  luminous 
when  intensely  heated,  as  for  instance  by  the 
oxy-hydrogen  blowpipe.  [DBUiaf02n)'8  Lioht.] 
Lime  is  soluble  in  about  700  parts  of  water, 
and  is  somewhat  more  soluble  in  cold  than  in 
hot  water.  But,  weak  as  this  solution  is,  its 
action  is  powerfully  alkaline  upon  vegetable 
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colouni^  and  has  an  acrid  taste.  It  absorbs  car- 
bonic add  by  exposure  to  air ;  and  as  carbonate 
of  ItTne  is  insoluble  in  water,  it  becomes  milky 
in  consequence ;  so  that  lime-water  is  a  usefhl 
test  of  the  presence  of  carbonic  add. 

The  nature  of  lime  was*  first  demonstrated  by 
Dayy  in  1807 :  he  showed  that,  like  the  other 
alkalies,  it  was  a  metallic  oxide.  The  metullic 
base  of  lime  has  been  termed  calcium :  its  equi- 
valent is  20,  and  lime,  being  a  compound  of  one 
atom  of  caldum  and  one  of  oxygen  (CaOX  ia 
represented  by  the  equiyalent  28 ;  and  hydrate 
of  lime  by  28  lime +  9  waters 37. 

The  ealts  of  lime  are  generally  obtained  by 
dissolving  carbonate  of  lime  in  the  respectiye 
adds :  several  of  them  exist  native.  Sulphate 
of  lime  (CaO,S03),  selenite,  or  gypsum,  is  an 
abundant  natural  product,  and  may  be  formed 
artifidally  by  adding  sulphuric  add,  or  the 
soluble  sulphates,  to  solutions  of  the  salts  of 
lime.  It  consists  of  28  lime +  40  sulphuric 
add,  and  its  crystals  include  two  atoms  :=  18  of 
water.  When  these  crystallised  sulphates  of 
lime  are  heated,  they  part  with  their  water 
and  fall  into  a  white  powder,  called  piaster  of 
Paris ;  when  this  is  mixed  with  water  it  again 
combines  with  it^  and  concretes  into  a  white 
mass ;  hence  its  use  for  casts,  busts,  &c.  Sul- 
phate of  lime  is  often  contained  in  spring 
water,  which  is  thus  rendered  hard  and  unfit 
for  washing^  These  waters  become  turbid  upon 
the  addition  of  a  spirituous  solution  of  soap. 
Phosphate  of  lime  (dCaO,PO0)  is  found  native, 
constituting  the  mineral  called  a^tite.  The 
earth  of  limes  is  also  chiefly  a  similar  phos- 
phate of  lime.  Oxalate  of  Ume  is  very  insoluble, 
and  is  predpitated  whenever  oxalic  acid  or  a 
solution  of  an  oxalate  is  added  to  solutions 
containing  Ume;  hence  it  is  that  oxalate  of 
ammonia  is  so  valuable  a  test  of  the  presence 
of  lime,  and  is  frequently  used  for  the  purpose 
of  separating  lime  in  analysis.  When  oxalate 
of  Ume  is  well  dried,  at  600^,  it  is  anhydrous, 
and  consists  of  28  Ume +36  oxalic  add=s64 
oxalate  of  Ume.  This  substance  is  occasionally 
found  in  the  human  urine,  and  sometimes  forms 
calcuU:  these  are  often  of  a  reddish  brown 
colour  and  a  rough  exterior,  whence  they  have 
been  termed  mvS>erry  calculi.  When  hydrate 
of  lime  is  exposed  to  chlorine,  the  gas  is  ab- 
sorbed, and  a  chloride  of  lime  is  obtained.  This 
artide  is  manufactured  upon  an  extendye  scale, 
under  the  name  of  bleacMng  powder,  and  oon- 
sista  of  about  33  per  cent,  of  chlorine  and  67 
of  hydrate  of  lime.  It  evolves  chlorine  when 
acted  upon  by  acids;  and  ^yes  it  out  very 
slowly  when  exposed  to  air,  in  consequence  of 
the  absorption  of  carbonic  add.  It  is  a  most 
useful  disinfecting  material,  and  when  dis- 
solyed  in  water  forms  bleaching  liquid.  Car' 
bonate  of  lime  (CaO,COg)  is  thrown  down  when 
alkaline  carbonates  are  added  to  solutions  of  the 
salts  of  Ume.  It  is  a  most  abundant  natural 
product,  and  is  found  pure  in  the  varieties  of 
calcareous  spar  and  statuary  marble.  Chalk 
and  several  varif^ee  of  limestone  are  also 
nearly  pure  carbonates  of  lime.    It  is  easily 
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difltingQished  from  other  minemlB  by  e£^ 
▼escing  in  dilute  acids  and  by  yielding  quick- 
lime when  a  fragment  ia  heated  before  the 
blowpipe.  It  is  constituted  of  28  lime +  22 
carbonic  acid:  the  equivalent,  therefore,  of 
carbonate  of  Hme  i8«60.    [Limbstoke.] 

The  uses  of  Ume  are  rety  numerous.  Its 
most  important  application  is  in  the  manu- 
facture of  mortar  and  other  cements  used  in 
building.  It  is  also  Texr  extensiTely  used  as 
a  manure  to  fertilise  land. 

Limb  (so  called  from  the  glutinous  juioe  of 
the  young  shoots:  the  word  is  the  same  as 
Gcr.  ieim,  Lat.  limus,  Eng.  sltTne  and  loam). 
The  name  of  the  linden-tree,  lUia  euiropaa, 
which,  however,  is  by  some  authors  said  to 
be  more  correctly  Line-tree,  from  its  ba^  or 
bast  being  used  to  make  cordage.  The  name 
is  also  applied  to  certain  fruits  of  the  Citrus 
family,  related  to  lemons  and  citrons.*  The  ya- 
rieties  of  Oitrua  lAmeUa  are  called  sweet  limes ; 
and  some  varieties  of  the  lemon,  C.  Limoniun^ 
are  also  nopularly  called  limes.  The  fioiit,  like 
that  of  tne  lemon,  is  used  for  its  acid  juice. 

UnM  Bvraliiff.  Although  all  carbonates 
of  lime  may,  by  burning  be  brought. to  the  state 
of  quicklime,  chalk  and  oomptuS  limestone  are 
alone  used  for  this  purpose  in  the  lars;e  way. 
The  limekiln  at  present  almost  uniyers^y  em- 
ployed in  this  country  is  a  cup-shaped  con- 
cavity,- in  a  solid  mass  of  mason^,  open  at  top 
and  terminated  at  bottom  by  a  grate,  nmme- 
diately  above  which  is  an  iron  door.  This  sim- 
ple furnace  is  first  charged  with  fuel  (either 
wood,  or  coal  and  cinders),  upon  which  is  after- 
wards laid  a  stratum  about  afoot  thick  of  chalk 
or  lim^tone,  broken  into  pieces  not  larger  than 
the  fist ;  to  this  succeeds  a  chaige  of  &el,  and 
so  on  alternately,  keeping  the  kUn  always  fulL 
The  pieces  of  limestone  descend  towards  the 
bottom  of  the  kiln  in  proportion  as  the  fuel  is 
consumed,  being  in  the  meantime  kept  at  a 
pretty  full  red  heat  At  this  temperature,  the 
water  and  carbonic  acid  are  driven  off;  and  by 
the  time  the  limestone  arrives  at  the  bottom  of 
the  kiln,  which  happens  in  about  forty-eieht 
hours,  it  is  reDdend  perfectly  caustic.  The 
door  above  the  grate  is  then  opened,  and  the 
lime  below  the  next  descending  stratum  o^^el 
is  raked  out;  the  remaining  contents  of  the 
furnace  sink  down,  and  a  fresh  chaxge  is  laid 
on  the  top.  The  compact  limestone,  &er  hav- 
ing undergone  this  process,  though  lighter  and 
more  porous  than  before,  still  retains  its  figure 
imaltered ;  hence  it  is  readily  separable  from 
the  ashes  of  the  ftiel,  and  is  sufficiently  hard  to 
be  carried  from  plami'  to  place  without  fedliDg 
to  pieces.  The  manaffement  of  the  kiln  as  to 
temperature  varies  wit£  the  nature  of  the  lime- 
stone, which  if  silicious  and  overheated  is  apt 
to  be  partially  vitrified ;  such  lime  slakes  im- 
perfectly, leaving  a  eore^  and  is  said  to  be 
dead^bwrnt. 

Attempts  have  been  made  to  bum  lime,  or, 
in  other  words^  to  expel  the  carbonic  acid  from 
limestone,  in  dose  vessels^  but  the  carbonic 
aeid  cannot  be  so  driven  o£ 
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Ume  Uffbt.  [DKtTMKoiin's  Liohi*.] 
Umeatone.  Stone  oonsisting  chi^y  of 
uncrystallised  carbonate  of  lime.  Po&ctlj 
crystallised  carbonate  of  lime  is  cole  tpar  or 
Iceland  spar.  Imperfectly  crystallised  carbo- 
nate of' hme  with  a  fine  grain,  or  with  the 
texture  of  sugar,  is  called  II^Ubblb  [which  see]. 
Carbonates  of  lime  and  magnesia  are  described 

as  MA.ONE8IAN  LOCBOTONBS. 

Compact  limestone  is  sometunes  white  and* 
nearly  pure,  sometimes  coloured  with  iron  or' 
other  metallic  oxides,  and  often  mixed  im- 
gularl^  with  da^  and  sand.  It  Pi>««e  by 
insensible  gradations  into  impure  limestone, 
marlstonci  odcareous  day,  and  marL 

Limestones  of  all  kinds  are  foimd  in  rocb  of 
all  geological  ages ;  but  it  is  generally  fancied 
that  the  more  crystalline  varieties  occur  ^ith 
the  more  ancient  or  the  more  distinctly  meta- 
morphic  rocks.  Thus  in  England  the  carboni- 
ferous limestones  pass  into  marble.  In  the 
Alps,  however,  the  oolitic  rocks,  aad  in  the 
Carpathians  cretaceous  rocks,  assume  this  form, 
and  not  unfrequently  even  tertiary  zockB  are 
altogether  crystalline.  On  the  other  hand,  the 
Silurian  limestones  are  mere  mudstones,  and 
quite  unci^stalline,  so  that  there  is  no  real  law 
on  the  subject 

Whenever  limestones  are  not  distinctly  me- 
tamorphic,  they  bear  traces  of  organic  structure. 
This  18  so  much  the  case  as  to  justify  the 
assumption  by  geologists  that  all  limestone 
is  the  result  of  organic  action  at  some  period 
or  other.  The  indication  of  life  is  of  varioos 
kindS)  often  microscopic  -  Corals,  sheUs,  and 
even  bones  make  up  m  some  cases  the  entire 
mass  of  large  deposits.  In  other  cases  the 
limestone  consists  of  minute  particles  of  each 
bodies  so  cemented  and  combined  into  a  solid, 
that  it  is  scarcely  possible  without  minute 
investigation  to  discover  the  secret.  Shelly 
limestones  of  the  oolitic  period,  sudi  as  ara 
common  at  Bath  and  Portland  Island,  a£Ebid 
Rood  examples  of  the  first,  and  chalk  of  the 
hitter  condition. 

Limestones  are  extremely  useful,  and  there- 
fore it  is  very  unportant  to  discover  them  in 
every  countzy.  Of  themselves,  when  in  suffi- 
cient abundance,  they  generally  make  exeeUent 
building  material.  When  not  so  used,  they 
may  be  burnt  to  produce  lime,  either  to  woik 
up  into  mortar,  or  employed  for  agricultural 
purposes.  Forming  part  of  a  soil,  the  disinte- 
grated fragments  that  are  loosened  from  the 
rock  below  often  mix  with  day  and  produce 
useful  soihi  during  their  slow  decomposition. 
Worked  up  into  3ie  soil  in  a  powdeiy  state, 
they  form  marls  and  other  useful  admixtures. 

In  England  the  limestones  are  of  four  kinds : 
compact  hmestones,  passing  into  marble  of  the 
carboniferous  and  Devonian  period;  oolitic 
Umestones ;  mudstones,  or  impure  clayey  lime- 
stones, and  marlstones,  from  both  of  which 
hydraulic  cement  is  made;  and  chalk.  The 
Silurian  limestones  are,  for  the  most  pait,  mud- 
stones ;  the  lias  yields  marlstone ;  and  the  rest 
belong  to  the  middle  tind  upper  part  of  the 
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•eeondaiy  period.  These  arc  in  England  no 
liiDMtonee  belonging  to  the  teitiaiy  period,  bat 
thej  are  abvndant  and  excellent  in  the  xocks 
of  UuB  date  in  the  Paiia  Baain. 

There  is  no  neoeasaiy  resemblance  between 
the  contemponneonB  Umestonea  of  different 
countries ;  for  of  all  deposits,  limestones  are 
those  vhieh  are  least  persistent  as  mineral 
tpes  of  geological  periods.  Thns  Silurian 
haestones  in  the  north-east  and  north  of 
Europe  are  semi-crystalline ;  the  oolitic,  or,  as 
they  are  there  ealled,  Jnrassic^  limestones  of  the 
Alpe  are  compact;  the  cretaceous  limestones  of 
the  C^oeasus  are  marble;  and  the  tertiary 
rods  of  the  Paris  Basin  are  calcareous,  and 
affi>rd  excellent  building  material 

There  are  many  local  names  for  Tarieties  of 
limestone.  Some  are  called  Bag  Stonb,  others 
are  Flao  BTOKBa.  Chalk  is  a  well-known 
nriety,  and  hard  chalk  is  called  Clumch.  We 
bare  Stonksfibld  Slatb,  Cnamr  Stoms,  Qmp- 
UBXA,  KnrrisH  Bag,  Fosxbt  Mabblb,  Sussex 
Hasblb,  Kmllow  AY8  BocK,  SIablstokx,  and 
many  others,  all  more  or  less  distinct.  Most 
of  these  will  be  found  briefly  described  under 
their  reqwctiye  heads. 

Uaitt  (Lat  Umes,  limitis).  In  Mathe- 
matics, a  given  or  determinate  quantity  to 
which  some  other  variable  quantity  continually 
appraaehes  in  value,  but  never  reaches.  Thus, 
if  we  snpipose  a  jpolyeon  to  be  inscribed  in  a 
circle,  by  increasing  we  number  of  sides  of  the 
polygon  its  area  is  increased.  But  the  area  can 
never  exceed  that  of  the  circle  within  which  the 
pelyeon  is  inscribed ;  and  it  is  only  when  the 
number  of  its  sides  is  conceived  to  be  infinitely 
^eat  that  its  area  becomes  e^ual  to  that  of  the 
eiide.  The  circle  is  thus  said  to  be  the  limit 
of  the  aieas  of  the  inscribed  polygon. 


Agjin,  the  limit  to  which  (1  +  -)"   ap- 

pneches  as  st  is  oQntiqnally  increased  is  d^, 
vhere  e  denotes  the  number  2-7182818  .  .  . 
bown  as  the  base  of  Napierian  or  natural  lo- 
garithms.   This  important  theorem  is  expressed 

thTis:lim.(l  +  ^)««d-«. 

One  of  the  most  satisfiaetory  ways  of  estab- 
liflhinff  the  principles  of  the  differential  calculus 
is  by  the  consideration  of  limits.  This  was  done 
hy  lyAlembect^  though  his  method  of  limits 
eoincideB  practically  with  that  of  prime  and 
^iltimate  ratios  employed  by  Newton  in  his 
IVtMtpis. 

The  tiaitls  of  a  definite  inteezal  are  the  values 
<rf  the  mdependent  variable  vmioh  correspond  to 
the  extreme  terms  of  the  series  whose  sum  that 
integnl  represents.    [BnFixiTB  Iktbobai..] 

UaaiMiiaiDm  In  Law,  this  term  is  eene- 
nlly  used  to  express  the  time  allowed  by 
"tshites  for  the  commencement  of  litigation 
after  the  act  complained  of  The  period  be- 
^nd  which  personal  aetions  of  trespass,  or 
debt  on  shnple  contract,  cannot  be  brought,  is 
Ifflned  by  &e  stats.  21  Jas.  I.  c.  16  and  19 
«  20  Tict  c  97.  They  must  be  commenced 
vithin  six  yeara  after  the  cftuse  of  action ; 
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with  the  excerption  of  actions  of  assault^  menace, 
and  imprisonment,  which  are  limited  to  foar« 
But  a  right  of  action  may  be  revived  by  an  ex- 
press acknowledgment  on  the  part  of  the  debtor. 

Penal  actions  for  forfeitures  made  by  statute 
must  be  sued*  in  general,  according  to  the  terms 
of  the  statutes,  within  two  years  or  one  year. 

By  the  statute  3  &4  Wm.  TV.c.  27,  all  process 
for  the  recoverv  of  land  by  entr^  and  distress, 
or  by  action,  whether  real  or  mixed,  must  be 
commenced  within  twenty  years  after  the  ri^ht 
of  action  accrued.  Persons  under  the  disabili- 
ties of  infancy,  coverture,  idiotey,  lunacy,  un- 
soundness of  mind,  or  absence  beyond  seas,  aro 
allowed  ten  years  after  the  termination  of  their 
disability ;  so  that  forty  years  be  in  all  cases 
the  extreme  limit.  This  statute  extends  both 
to  suits  in  equity  and  actions  at  law.  No  ad- 
vowBon  can  be  recovered  after  one  hundred  years. 
Money  charged  upon  land,  and  legacies,  are 
deemed  satisfied  at  the  end  of  twenty  years 
unless  there  have  been  some  receipt  or  acknow- 
ledgment; and  by  stat  23  &  24  Vict  c.  38 
the  same  mle  is  extended  to  claims  by  the  next 
of  kin  of  intestates.  Arrears  of  rent,  or  interest 
of  money  charged  on  land,  cannot  be  recovered 
after  six  years,  unless  secured  by  bond  or 
covenant,  when  by  statute  3  &  4  Wm.  IV.  c 
42  actions  may  be  brought  at  any  time  within 
twenty  years  after  the  cause  of  action  has 
accrued.  The  various  limitations  in  proceeding 
arising  out  of  bankruptcies  are  defined  by  the 
l»inkrupt  Acts.  These  are  among  the  principal 
instances  of  legal  limitation;  but  there  are 
many  more :  a  tabular  arrangement  of  all  will 
be  found  in  Wharton's  Law  Lexicon  (1860). 

The  statutes  of  limitation  apply  to  equitable 
remedies  directly,  and  by  the  plain  import  of 
the  statutes,  where  the  equitable  remedy  is 
sought  (as  it  may  be  in  some  cases)  for  a  right 
enforceable  at  law ;  and  thev  have  been  adopted 
bv  analogy  in  those  cases  where  a  purely  equit- 
able right  is  the  counterpart  of  a  legal  one,  as 
the  right  to  mesne  profits  in  respect  of  an 
equitable  ownership,  or  a  debt  payable  in 
equity  but  not  in  law.  Where  there  is  not  this 
strict  correspondence  between  the  equitable  and 
legal  daims,  the  rule  prevails  that  twenty  year^ 
adverse  possession,  which  is  ih  law  a  bar  to  tho 
possessory  action  for  land,  shall  be  a  bar  to  all 
equitable  claim,  whether  the  adverse  right  be 
merely  equitable  also  or  equitable  and  legal; 
such  period  of  limitation  being,  as  at  law,  ca- 
pable of  extension  from  infancy,  absence^  or 
disability.  But  time  is  not  a  bar  to  the  claim 
of  cestui  que  trust  a^inst  his  trustee,  where 
the  trusteeship  was  m  the  origin  direct  and 
express,  and  not  coupled  with  any  beneficial 
interest,  as  it  is  in  the  case  of  a  mortgage ;  nor 
does  a  purchaser,  with  notice  from  a  trustee, 
stand  in  a  better  situation  in  respect  to  time 
thf^T*  the  trustee  himself. 

Xitgwwwia  (Gr.  Ai^Kubf,  from  A^tu^,  a  pool), 
A  genus  of  fresh-water  snails ;  so  named  from 
their,  general  location  in  ponds,  ditches',  anil 
other  receptacles  of  stagnant  water.  Many 
species  of  Uiis  genus  are  natives  of  Britain. 
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J  (Lai.  Inmen,  liffhf).  niuminating. 
The  art  of  painting  in  water  colours ;  in  which 
sense  it  is  used  to  distinguish  it  from  painting 
in  oil  colours.  The  term  was  originally  applied 
to  the  decoration  or  illumination  of  ^lISS, 

UmoBln.  A  bitter  ciystalline  matter  found 
in  lemon  and  orange  pips. 

Umonite  (Gr.  K^ifiAr,  a  meadow).  In 
Mineralogy,  Brown  Iron-ore.  It  is  a  hydrated 
peroxide  of  iron. 

Umosa  ^Lat.  from  limus,  mud),  A  genus 
of  wading  birds,  belon^^ing  to  the  tribe  Longi- 
ro8tres ;  and  characterised  by  a  straight  beak, 
longer  than  that  of  the  snipes  {8colopax\  and 
sometimes  slightly  bent  at  the  extremity  ;  tlie 
nasal  grooye  extends  doee  to  the  tip,  which  is 
blunt  and  somewhat  depressed;  there  is  no 
third  grooye  or  punctation  on  its  surface.  The 
external  toes  are  palmated  at  the  base :  they 
^  are  longer  and  slenderer  than  in  the  snipes. 
The  species  of  lAmoaa  which,  with  us,  are  yer- 
nacularly  termed  CK)dwit8,  frequent  salt  marshes 
and  the  seashore. 

Umosls  (Grr.  Ai/uot,  hunger).  A  genus  of 
diseases  distinguished  by  excessiye  or  defeetiye 
appetite. 

Xilmp«tS.      [PATKLL0ID6.1 

Umnliui  (lAt  limus).  A  genus  of  gigantic 
Entomostracous  Crustacea,  in  which  the  haunches 
of  the  first  six  pairs  of  feet  are  beset  with  small 
roines,  and  are  so  closely  approximated  about 
the  mouth  as  to  serve  the  office  of  jaws.  The 
(Bsophagus,  instead  of  proceeding  backwards,  is 
continued  forwards  for  a  short  distance  into  the 
anterior  part  of  the  shield  before  it  enters  the 
stomach;  this  cavity  is  lined  with  a  thick 
rugous  cuticle,  and  terminates  in  the  intestine 
by  a  long  muscular  and  valvular  projection. 
The  heart  is  elongated,  vasiform,  and  muscular ; 
the  branchise  are  supported  on  a  series  of  closely 
packed  broad  plates  beneath  the  post-abdomen. 
The  total  number  of  feet  is  twenty-two:  the 
first  ten,  with  the  exception  of  the  two  anterior 
ones  in  the  males  of  some  species,  are  terminated 
by  a  didactyle  forceps,  and  are  inserted,  with 
the  two  following  pairs,  beneath  a  large  semi- 
lunar shield.  The  species  of  this  genus  are 
found  on  the  shores  oi  the  North  American  and 
Asiatic  continents :  they  are  commonly  known 
by  the  names  of  kins  crabs,  horse-shoe  or  mol- 
lusca  crabs.  The  tail  is  long,  straichtv  sharp- 
pointed,  and  of  sufficient  strength  and  size  to  be 
used  as  a  spear-head  or  arrow-point  by  savages. 

Idnaceee  (linum,  one  of  the  genera).  A 
small  natural  order  of  herbaceous  Exogens, 
principally  inhabiting  Europe  and  the  North  of 
AAica;  allied,  according  to  De  Candolle,  to 
SHenaceaf  Malvacea^  and  Geraniacea,  The 
want  of  a  gynobasie  structure,  the  imbricate 
calyx,  the  regular  flowers,  and  the  small  quan- 
tity of  albumen  in  the  seeds,  rather  point  out 
an  affinity  with  Oistacea  and  its  allies.  Their 
chief  characters  are  the  tenacity  of  their  fibre, 
the  mucilage  of  their  seeds,  and  the  beauty  of 
their  flowers.  Common  flax  or  lin  (whence! 
linseed)  is  the  most  important  plant  of  the 
order. 
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Xftnarlto  or  Onprttom  Aaglaslte.  Na- 
tive cupreous  sulphate  of  lead  often  fbaniog 
twin  crystals  of  a  deep  azure-blue  eoknir  tt 
Linares  in  Spain ;  also  in  Cumberland,  at  Lead- 
hills  in  Lanarkshire,  &e. 

&tiioeliitte«  A  variety  of  Heulandite  £ram 
Durfield  in  Massachusetts. 

&lnotiM  (Lat  from  lingo,  lUek).  A  medi- 
cinal preparation  of  the  consistence  of  thick 
syrup,  or  honey,  which  requires  to  be  licked  off 
the  spoon. 

Undaokmite*  A  hydrated  anenite  of 
copper  with  sulphate  of  nickel,  of  a  yerdigrii 
or  apnle  ^reen  colour,  occurring  at  Joacfaimstahl 
inBonemia.  Named  after  the  Austrian  ehemist, 
lindacker. 

Undea-^tree.  The  lime-tree,  JUia  m- 
ropaa, 

Undsayite  or  Xdnselte.  A  hydnted 
variety  of  Amphodelite  from  Finland;  the  n- 
sult,  probably,  of  partial  alteration. 

Uae  (Fr.  ligne,  Lat  linea)^  In  Fortifica- 
tion, any  extended  defence ;  as  a  ditch  with  iti 
parapet,  a  row  of  gabions,  &c 

LniB.  In  Geography  and  Nayisatioii,  if 
used  for  the  equator :  as  equinoctial  Une, 

Lnni.  In  Geometry,  a  magnitude  having  only 
one  dimension.  Eudid  defines  it  to  be  '  that 
which  has  lensth  without  breadth.' 

Loth.  In  Military  affiiirs,  a  term  used  to 
distinguish  what  may  be  <»dled  the  regular 
cavalry  and  infantry  of  Great  Britain  from  other 
military  corps  or  establishments.  All  numbered 
cavalry  and  infantry  regiments  except  the  life 
guards,  fbot  guards,  and  dragoon  guaras,  belong 
to  the  hne. 

Troops  are  said  to  be  in  line  when  their  fo^ 
mation  is  of  considerable  frontage  but  littls 
depth,  as  opposed  to  edumn.     [OoLinix.] 

Uae  of  Batlto.  The  line  formed  by  the 
ships  of  the  fieet  when  ranged  ahead  and  astern 
of  each  other,  at  equal  distances,  and  close- 
hauled  or  nearly  sa  It  could  be  formed  ac- 
cordingly upon  either  tack.  The  line  was  com- 
posed of  ships  of  not  leea  than  two  decfa^ 
thence  called  Une-^-batUe  skips.  The  inven- 
tion of  steam,  and  the  introduction  of  lon^ 
range  g^uns,  with  iron-sided  ships,  and  their 
adaptation  as  rams,  render  it  probable  that  is 
future  the  line  of  battle  will  give  way  to  n^id 
evolutions  by  which  the  vessels  will  seek  to 
outmancBuvre  each  other. 

Una  of  Bearing.  The  line  of  bearing  is 
formed  by  the  ships  of  the  fleet  when  ranged 
on  a  line  six  points  from  the  wind,  at  equal 
distances,  and  with  their  heads  in  anydirectioa 
whatever.  The  line  is  called  by  the  name  of 
that  tack  upon  which  if  the  ships  were  to  haal 
to  the  wind  together  they  would  form  the  line 
ahead.  For  example;  suppose  the  wind  N., 
and  the  ships  in  a  line  W.N.W.  and  E.&E  of 
each  other;  this  is  the  etarboard  line  of  bear- 
ing, whether  the  ships  are  going  free^  or  close- 
hauled  upon  the  port  took, 

Xdne  of  CnrwatnrOk    [CuByATCHB.] 

Xdne  of  Beltonoo.  In  Fortification,  the 
line  of  the  top  of  the  scarp  of  any  work  x^ 
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eeiTine  flank  deloDoe;  or  that  line  togetlier  with 
its  pi^ongation  to  the  flanking  work. 

IdatB  of  mp.  In  Geol^^,  the  strata 
irhich  form  the  cruet  of  the  ^obe  are  rarely 
horizontal,  bat  incline  to  some  point  of  the 
horizon,  and  rise  to  the  opposite  point ;  a  line 
drawn  throngh  these  points  is  culed  the  line 
of  their  d^, 

XAiM  ornre.  In  Oiumenr,  the  line  formed 
bj  the  axis  of  the  piece  procraced.  Whenever 
the  gun  is  not  laid  point  blank,  the  line  of  fire 
forms  an  angle  with  the  line  of  sight.  This  is 
e«IIed  the  atiffle  of  elevation, 

UiMv  Oeodealo.  [Gbodbsic  Lnn.] 

Xdne  9t  XnflattT'.    [Imfinitt.] 

Xdne  of  Keast  Beslstaiioo.  In  Military 
Mining,  the  line  dralfti  from  the  centre  of  the 
eharge  pecpendicnlarly  to  the  surface. 

Xdne  of  BKotal*  Jn  Ckinneiy,  a  Tisnal 
line,  joining  the  notches  cut  on  the  highest 
point  of  the  breech  and  muzzle  when  the 
tmnnions  are  perfectlj  horizontaL 

Utto  of  SEetal  BlewBtloa.  In  Gnnneiy, 
the  elsTadon  due  to  the  conical  form  of  a  gnn ; 
vhen  the  gnn  is  laid  on  an  object  by  the  line  oif 
metal. 

UMof  Wodos.  In  Astronomy.    [Nodbb.] 

Xdne  of  Opeimtloiui.  In  Strategy,  the 
line  of  oommnnication  ftom  the  original  source 
of  snpplies  or  base  of  operations  to  the  army. 

Ubo  of  BIclit.  In  Gunnery,  tJie  line 
passing  through  the  two  sights  of  a  gun,  at  any 
elevation,  and  the  object. 

Una  of  Spbertoal  Cuiwtttiire.  [Oubta- 
Tun,  Sphbricax.] 

XAiMo.  In  Shipbuilding,  the  delineation  of 
the  form  of  an  intended  yessel  supplied  bj 
the  naval  architect  to  the  shipbuilaer  for  his 
guidance  in  his  work.  They  are  the  bounda- 
riee,  on  the  ship's  exterior,  of  yertical  and  hori- 
amtal  planes  p<wii"g  through  Tarious  parts. 
[Natal  AacHiTBcrruBB.] 

Uaea  of  C9lreiiiiiwallatl<ni  and  Con- 
travaUatloB.    [CtBCUiCTAixATioir ;  Ck>HTBA- 

TILLATIOH.] 

Idneal  ComMuiffvlBltjr.  In  Jurisprudence. 

[OOKSAWGUDfTTT.] 

Uaear  (Lat.  linearis,  from  linea).  In 
Mathematics,  a  term,  of  geometrical  origin,  ap- 
plied in  various  (more  or  less  technical)  ways, 
bat  nsnally  to  magnitudes  of  one  dimension  or 
to  fanctiona  of  the  first  deme  in  a  certain  set 
of  Tariablea  or  facients.  Thus  a  linear  trans- 
formation is  one  where  each  variable  is  replaced 
hj  a  fonction  of  the  first  degree  in  the  new 
rariablfs,  and  so  in  other  cases.  An  eogpression 
inrolving  two  sets  of  -variables  is  said  to  be 
iinn-Unear  when  it  is  of  the  first  degree, 
vhpther  oonsidpred  as  a  function  of  one  set  or 
of  the  other.    [TAirnPAKTmi  FuKonow.] 

Xteear  lUfferentlal  Bqiaatloii.  An 
equation  which  is  oPthe  first  degree  when  the 
exprnrion  equated  to  zero  is  regarded  as^  a 
function  of  the  dependent  Tariables  and. its 
differential  coefficients.  It  should  be  noticed 
that  according  to  this  definition  a  differential 
equation  of  the  first  degree  is  not  necessarily 
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linear.  [Diffbbbmtial  Equation.]  The  ge- 
neral liozm  of  the  latter  is— 

dv 
+ +X^i  ^+X.5r-X, 

wherein  the  coefficients  X^,  X^  &c, . . ,  and  the 
right-hand  member  X,  are  ei&er  constants  or 
fimctions  of  the  independent  Tariable  «.  If  the 
coefficients  involyed  the  dependent  as  well  as 
the  independent  variable,  the  equation  would  be 
simply  referred  to  as  of  the  n<^  order  and  first 
de^ee.  The  complete  solution  of  a  linear 
differential  equation  of  the  n^  order  inyolvinff 
n  arbitrary  constants,  can  be  readily  deduced 
fh>m  any  particular  solution,  provided  the 
complete  solution  were  known  oi  the  equation 
possessing  the  same  coefficients  X^,  A,,  &c, 
but  no  second  member,  or  rather  if  X  ^  Q.  In 
fact,  if 

y-F  (x,  Ci,  e^  .  .  .  Cn) 

be  the  complete  solution  in  the  latter  ease,  and 
y»/(jr)  the  particular  solution,  the  complete 
solution  of  the  above  equation  would  be 

y-/(x)  +  F(*,<j,<?i  ...<?„). 

When  the  coefficients  of  a  linear  difierential 
equation  are  all  constants,  the  calculus  of 
operations  enables  us  to  express  its  solution  in 
a  veiy  elegant  fonn.  In  fiact^  separating  the 
symbols  of  operation  and  quantity,  such  an 
equation  may  be  written  in  the  form 


ii)'--- 


where  F  denotes  a  rational  integral  function  of 
the  n*^  order.  I^  for  the  sake  of  an  illustration, 
we  suppose  the  equation  F  ({)ao  to  haven 

unequal  roots  a^f  a^  ,  ,  ,  a^,  and  ^rj^t  when 

resolTcd  into  partial  fractions,  to  be  equal  to 

then  the  solution  of  the  above  equation  may  be 
exhibited  thus : 

'-['a)]-^-?^(i-.)-'=- 

Kow  by  the  definition  of  inverse  symbols  of 
operation,  we  have,  on  representing 

a  linear  differential  equation  of  the  first  order 
whose  complete  solution  is  well  known  to  be 


the  complete  solution  of  tl 
al  equation  is 

y=2Aie*'{/«"'*X(i«  f  Ci), 


so  that  the  complete  solution  of  the  lineac 
differential  equation  is 
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where  C|  is  an  arbitiazj  oooBtaiit,  and  the 
summation  :S  extends  to  the  values  t»l,  2  .  .  n. 

For  the  modifications  to  be  introdaeed  when 
F  ({)ao  has  equal,  real  or  ima^nary,  roots,  we 
must  refer  the  reader  to  Prof.  Soole's  excellent 
treatise  on  Differential  Equations  (Cambridge 
1859)  or  to  his  original  memoir  in  the  Phil. 
Trans.  1844. 

M.  Lobatto,  in  his  Tkhrie  des  Caracteris- 
tiqttes,  Amsterdam  1837,  appears  to  have  been 
the  first  to  exhibit  the  solution  of  a  linear 
differential  equation  with  constant  coefficients 
in  the  above  form.  For  the  fall  developement 
of  the  symbolical  method,  howevei^  we'  are 
chiefly  indebted  to  Prof.  Boole. 

&tiiear  yMrspeotlve.  This  name  is 
applied  to  that  branch  of  perspective  which 
regards  only  the  positions,  magnitudes,  and 
forms  of  the  objects  delineated;  as  distin- 
gaished  from  aerial  fertpectivr^  in  which  the 
variations  of  the  lights  colour,  and  shade  of 
objects,  according  to  their  different  distances 
and  the  quantity  of  light  that  falls  on  them, 
are  also  considered  and  represented. 

ZdBMur  TraiifllbrmatloiM.  In  Algebra^ 
transformations*  whereby  each  one  of  a  set  of 
variables  is  replaced  by  linear  functions  of 
anew  and  equally  numerous  set.  Geometri- 
cally, this  is  equivalent  to  the  transformation 
of  coordinate  axes.  Thus  if  x^,  ^3,  .  .  .  x 
denote  the  original  system  of  variables,  and 
(i*  {a>  •  •  •  (n  the  new  system,  the  transforma- 
tions will  be  linear  if  the  two  sets  are  connected 
by  rektions  of  the  form — 


*i--aaili  +  aiaJa  + 


tfin^Bf 


The  determinant  formed  from  the  coeffieientSy 


D- 


flan. 


is  called  the  modulus  of  transformation,  and 
when  D  is  equal  to  unity  the  transformations 
are  said  to  be  unimoduiar.  The  theory  of 
linear  transformations  plays  a  most  important 
part  in  modem  algebra.  [IirvABXAirrs ;  Co- 
VARiAirrs.] 

By  solving  the  above  system  of  equations, 
we  obtain  the  reciprocal  transformations 
I>.^a=Aii«i  +  A.ijr.+   .  .  .   +AuiJ?b, 
D.{a=AiaJri  +  B,aara+   .  .  .   +AuaX„, 

D.{.=Ax»ari  +  Aj««,+  .  .  .  +Awr»; 
when  each  coefficient  Au  is  a  first  minor  of 
the  modulus  of  transformation;  obtained,  in 
fkct,  from  the  determinant  D  by  omitting  the 
i}^  column  and  k^'^  row,  and  affixing  the  sign 
(_l)0»-i)a-i)  to  the  resulting  determinant  of 
the  (»— l)*k  order.  The  modulus  of  the  red- 
prodd  transformations  is  easily  shown  to  be 
378 


LINGUA  FRANCA 

equal  to  D*~-^,  so  that  the  latter  are  unimoduiar 
when  the  original  ones  are  unimoduiar.  ^ 

Xdnea.    A  species  of  cloth  woven  with  the 
fibres  of  the  flax  plant  {lAnum  usitalissi/man). 
The  origin  of   the  manufacture  of  linen  is 
lost  in  its  antiquity.     In  the  time  of  Hero- 
dotus linen  was  an    article   of   export  from 
Egyptt  where  it  had  been  used  from  tisM  im- 
memorial ;  but  it  is  evident  that  in  ancient 
'  times  its  use  was  limited  to  the  noble  and  the 
rich.  In  modem  times  linen  constitutes  a  staple 
I  manu£Gu:ture  in  almost  all  European   eoon- 
,  tries ;  but  more  especially  in  Germany,  Russia, 
Switzerland,  Flanders,  England,  Scodand,  and 
I  Ireland.    In  England  it  1^  been  proeecoted 
I  for  a  very  long  period ;  but  until  of  late  years 
its  progress  has  been  inconsiderable,  compared 
I  at  least  with  that  made  in  other'  branches  of 
I  manufacture.    This  seems  to  be  partly  owing 
!  to  the  attempts  to  bolster  up  and  enooungs 
the  manufacture  in  Ireland,  partly  to  the  re- 
I  strictions  which  were  for  a  lengthened  pwiod  - 
I  laid  on  the  importation  of  foreign  flax  and  hemp^ 
I  and  partly  to  the  rapid  growth  of  the  cotton 
I  manufacture — ^fabrics  of  cotton  having  to  a  con- 
siderable extent  superseded  those  of  hnen.     It 
is  only  within  the  present  century  that  any 
I  machinery  has  been  used  in  the  prioduction  d 
I  linen  doth.     The  first  mills  for  the  spinning 
of  flax  were  constructed  at  Darlington ;  but  the 
principal  seats  of  the  manufacture  now  are — in 
England,  Leeds  and  its  immediate  vieini^,  and 
in  liancashire,  Dorset,  Durham,  and  Salop ;  io 
Scotland,  Dundee,  which  indeed  may  bie  re- 
garded as  the  chief  seat  of  the  British  mana- 
facture  {Geographical  Dictionary,  art,  *  Dun- 
dee ') ;  and  in  Ireland,  the  province  of  Ulster. 
The  entire  value  of  the  linen  manu&cture  of 
Great  Britain  and  Ireland  is  estimated   at 
14,000,000/.,  and  the  total  number  of  personi 
employed  in  it  upwards  of  200,000,  a  gz«at  im- 
pulse having  been  given  to  the  manufacture  bj 
the  dearth  of  cotton. 

Uny.  The  Calluna  vulgaris  or  Common 
Heather.  The  name  is  also  given  in  China  to 
Trajki  bicomis. 

Lixo.  In  Ichthyology,  the  Gadus  Molw  of 
Linnffius ;  a  species  of  cod  inhabiting  the 
northern  seas.  It  is  salted  in  large  quantities. 
lilaiTA*  The  Hindu  name  for  the  emblem 
known  as  the  Phallus  among  the  Greeks.  The 
Ashera,  mentioned  in  the  Books  of  Kings  >< 
set  up  in  the  house  of  Jehovah  at  Jerusalem, 
and  translated  grove  in  the  authorised  version, 
seems  to  have  been  an  emblem  of  the  same 
kind.     [Peallus.] 

Xtovva  (Lat  a  tongue).  In  Entomology, 
the  name  of  an  organ  situated  within  the  labium 
or  emerging  from  it,  bv  which  insects,  in  many 
cases,  collect  their  food  and  pass  it  down  tlie 
pharynx,  which  is  situated  above  its  root 

UsiTva  Vraiioa.  The  dialect  spokes 
chiefly  along  the  European  and  African  cotst 
of  the  Mediterranean.  It  is  a  species  of  coi^ 
rupt  ItaUan,  mingled  with  words  of  other  lan- 
guages, and  may  be  termed  the  Creole  of  the 
l^Iediterranean. 
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(Lftt  dim.  of  liugaa).  A  genus  | 
of  BiUiobnnehi&te  BiyalFes  inth  two  nearly 
flat,  smooth,  oblong,  triangular  TalTee,  attached 
between  the  two  apicee  to  a  long  fleshy  pedicle. 
The  anas,  or  labial  appendages,  are  spirally 
conTolnted,  as  in  the  rest  of  the  dass. 

Xitaiciite  TSmgrn,  A  group  of  deposits 
chiefly  composed  of  coaise  flag  stones,  but  in 
all  noily  two  thousand  feet  thick,  and  remark- 
alile  as  yielding  an  infinite  multitude  of  spe- 
dmess  of  a  peculiar  bivalve  shell,  the  lAngikt, 
vhence  the  name  of  the  deposit. 

The  lingola  flags,  thougn  certainly  very  old, 
aie  not  the  most  ancient  rocks  within  the  com- 
pass of  the  British  Islands.  They  belong  to 
the  middle  member  of  the  lower  Silurian  series 
overlying  the  Harlech  grits.  They  have  some- 
times been  called  (^bmSrton,  as  occurring  in  the 
district  once  known  as  Cambria ;  but  they  are 
not  sufficiently  distinctive  as  a  group  to  justify 
the  name. 

XintmeBt  (Lat  linimentnm,  from  linio,  / 
lamior),  A  semi-fluid  ointment^  or  a  soapy 
application,  to  rab  upon  painful  joints.  The 
term  is  also  applied  to  spirituous  and  other 
stimulating  applications  for  external  use. 

Unfile.  A  bitter  principle  obtained  from 
the  lAman  ea^hartieum,  or  purging  flax. 

lAaAagm  In  Architecture,  any  covering  of 
an  interior  snrfaoe.  The  linings,  for  instance, 
or  boxings  of  window  shutters,  are  the  pieces 
forming  the  backs  of  the  recesses  into  which 
the  shatters  ace  folded.  In  doorways,  they  are 
the  fiicings  on  each  side  of  the  aperture;  to 
sashes,  they  are  the  vertical  pieces  razallel  with 
the  smface  of  the  wtdls.  In  Engineering, 
linings  are  sometimes  applied  to  prevent  th'3 
radiation  of  heat  from  the  surfE^e  of  a  cylinder 
or  steam  pipe. 

Uaka  (Swed.  Unk,  a  ring\  Wedgwood). 
Short  connecting  pieces  in  a  steam  engine,  with 
bearings  at  both  ends,  for  transmitting  motion 
6om  one  rod,  or  lever,  to  another.  The  link 
motion  is  an  ingenious  contrivance  for  woric- 
ing  the  slides,  witl)out  a  separate  expausion 
gearing.    [Stbajc  Eaano.] 

Xlmwwin  ByMMB.    [Botaitt.] 

XiBBSBtte.  Native  sulphide  of  eobalty  in 
vfaieh  the  eobalt  is  sometimes  partly  replaced 
by  nickel  or  copper.  It  was  nrst  noticed  in 
Sweden  by  linns&us,  and  named  after  him. 

Xtonet.  The  FHngUla  eannabma  of  Lin- 
luensL  A  small  song  bird  allied  to  the  gold- 
finch and  siskin.  It  is  often  confused  with  the 
Bedpole  {FringiUa  linaria). 

Iteaeed.    The  seed  of  the  flax  phmt^XtntMn 

ItesMiers  or  XdnsenkiipfBr  (Ger.). 
Native  octahedral  arseniate  of  copper.  [Lmo- 
cwmra.] 

IdBtm  A  soft  woolly  material  made  by 
Bcnpiag  old  linen  by  hand ;  it  is  also  made  by 
naduueiy.  It  is  used  in  Surgery  for  dressing 
vonnds  and  ulcers,  either  alone  or  spread  with 
some  ointment. 

UnMl  (Fr.  linteau).  In  Architecture,  a 
horizontal  piece  of  timber,  or  stone,  inserted 
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over  a  door,  window,  or  other  opening,  to  dis- 
charge  the  sopsrincnmbent  weight 

Xlnwm  (Gr.  xfvor).  The  gjenus  of  the  Flax, 
the  common  Flax  being  L.  tmtoHsamum,  This 
is  an  annual  with  smooth  erect  slender  stems, 
narrow  pointed  leaves,  and  blue  flowers,  and 
is  laige^  cultivated  for  its  fibre,  which  forms 
the  linen  of  commerce. 

Flax  has  been  grown  for  its  fibre  from  the 
earliest  times  of  which  we  have  any  record. 
The  books  of  the  Old  Testament  afford  ample 
proof  of  its  antiquity  as  a  material  for  weaving 
doth ;  and  representations  of  its  cnhure  occur 
in  ancient  Egyptian  pictures  which  have  come 
down  to  us.  The  pLant  was  cultivated  by  the 
early  Romans ;  but  as  their  clothing  was  chieify 
made  of  wool,  it  did  not  find  much  favour. 

In  modem  times  the  culture  of  Flax  is  widely 
spread  in  the  northern  hemisphere,  extending 
from  the  tropics  in  India  and  Egypt  to  the 
northern  parts  of  Europe.  The  principal  pro- 
ducing countiy,  from  wjiidi  we  obtain  the 
greater  "portion  of  our  supply,  is  Bussia,  fiax 
being  an  important  crop  in  the  northern  dis- 
tricts of  that  country ;  but  large  importations 
are  likewise  received  from  Belgium,  Holland, 
Prussia,  and  other  countries,  in  addition  to 
which  a  considerable  quantity  is  annually  pro- 
duced in  our  own  country,  mainly,  however,  in 
the  north  of  Ireland. 

The  processes  which  flax  undergoes  before 
it  reaches  the  hands  of  the  spinner,  vary  in 
lifferent  places,  but  the  general  principle  is 
the  same  in  all,  and  although  many  new  pro- 
ceeses  have  been  invented  for  shortening  the 
time  occupied  by  the  various  stages,  none  has 
yet  entirely  superseded  the  old  modes.  They 
may  be  said  to  consist  of  six  operations: 
Bvppling^  or  the  removal  of  the  seed  cap- 
sules by  drawing  the  stem  through  a  kind  of 
comb.  Steeping  or  watering,  the  object  of 
which  is  to  facditate  the  separation  of  the 
fibre  flnom  the  wood,  and  to  get  rid  of  the 
mucilage.  To  accomplish  this,  the  flax-straw  is 
tied  in  bundles  and  placed  in  ponds  or  rivers, 
where  it  is  allowed  to  remain  for  a  period  of 
eight  to  twelve  days,  when  it  is  taken  out,  and 
then  undergoes  ffrasnng^  the  bundles  being 
untied  and  the  straw  spread  out  evenly  and 
regularly  on  pasture  land,  and  frequentlv  turned 
80  as  to  expose  both  sides  to  be  washed  and 
bleached  by  exposure  to  the  rain  and  sun. 
Then  follows  breaking^  hj  which  operation  the 
woody  part  of  the  stem  is  broken  previous  to 
scrUchimg^  which  removes  all  the  broken  frag- 
ments Idt  adhering  after  the  last  process. 
These  two  operations  are  generally  effected  by 
machinery,  but  were  formerly  performed  by 
hand  labour.  After  scutching,  flax  finds  its 
way  into  the  market,  but  before  being  used  by 
the  spinner  it  undergoes  a  sixth  operation  called 
heckling^  which  removes  all  extraneous  matter 
and  completelv  separates  and  arranges  the  fila- 
ments in  parallel  order.  It  consists  in  drawing 
the  flax  over  sharp  iron  spikes  arranged  in  a 
quincunx  manner  and  inserted  into  oblong 
pieces  of  wood. 
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The  seeds  of  the  Flax  plAot^  known  &8  Lin- 
seed, are  a  commercial  article  of  considerable 
importance,  for  the  supply  of  our  oil-mills. 
The  finest  kind  of  linseed  oil  is  the  product 
of  simple  pressure,  and  is  called  cold  drawn ; 
but  the  onunary  kind  is  obtained  by  breaking 
up,  beating,  and  re-pressing  the  marc  or  cake 
left  after  the  last  process.  It  is  a  non-drying 
oil ;  but  by  boiling  with  sugar  of  lead,  red-lead, 
or  white  vitriol,  it  is  converted  into  a  drying 
oil  fit  for  the  use  of  painters,  bv  whom  it 
is  most  extensively  employed.  The  cake  is 
greatly  valped  by  agriculturists  for  feeding 
purposes ;  and  in  addition  to  that  made  in  this 
country,  large  importations  are  received  &om 
abroad.     [Flax.] 

Mr.  Darwin  has  recently  (Jbumo^  o/Lintugan 
Society,  viL  69)  directed  attention  to  the  di- 
morphism which  exists  in  the  flowers  of  Linum, 
by  which  means  they  become  functionally, 
though  not  structurally,  unisexual 

Uon.  Felis  Leo  (J^van.).  The  largest,  most 
formidable,  and  most  noble  of  the  Carnivorous 
animals,  though  not  the  most  typical  of  the 
genus  Felia.  It  is  chiefly  distinguished  by  the 
presence  of  a  full-flowing  mane  in  the  male, 
and  b^  a  tufted  tail  and  the  disappearance  of 
the  feline  markings  in  both  sexes  before  they 
arrive  at  maturity;  the  colour  then  being  a 
nearly,  uniform  light  ftilvous  brown,  with  mane 
inclining  to  black,  especially  in  the  Central 
and  South  AMcan  races.  The  mane  is 
scantier  and  lighter  coloured  in  the  Asiatic 
than  in  the  African  lions;  and  there  exists 
A  maneless  variety  in  the  eastern  parts  of 
Hindustan.     [Telis.] 

Lion.  In  Heraldry,  a  beast,  of  which  the 
figure  is  very  commonly  borne  as  a  charge. 
The  attitudes  in  which  the  lion  is  represented 
are  very  various.  [RAJCPAirr,  Passant,  Rb- 
OABDAin?,  Gabdant,  Couchaivt,  Saldbnt,  Sb- 
JANT.I  A  lion  passant  is  termed,  in  French 
heraldic  language,  a  leopard;  and  hence  the 
common  notion  Siat  the  lions  of  England  were 
substituted  for  leopards. 

Uon  Ant.     [Mtbmelbon.'] 

Xdon  of  Bngland.  A  hon  passant  re- 
gardant or  (being  the  bearing  of  England)  is 
frequently  thus  termed  in  heraldry. 

&lp  (£at  labium).  A  term  applied  to  either 
of  the  two  divisions  of  a  monopetalous  corolla, 
where  one  portion  takes  a  direction  upwards 
and  the  remainder  a  direction  downwards,  as 
in  Labiatm,  It  is  the  same  as  Laubllux 
[which  see]. 

Uparls  {Or,  \nrap6t,  glistening,  from 
xliroi,  fat  oil).  The  name  of  a  genus  of 
Lepidopterous  insects;  also  applied  by  Pliny 
to  a  genus  of  fishes.  In  Botany,  it  is  the 
name  of  a  genus  of  plants  of  the  Orchida- 
ceous order. 

UfMurlte.    [Fluob  Spab.] 

Uparooele  (Gr.  \tTap6s,  and  k^Aij,  a  tu- 
mour).   A  fiitty  tumour. 

Uplo  Aold  (Gr.   Aiirof,  fat).     An  acid 
formed  by  acting  upon  stearic  and  oleic  acid, 
by  means  of  nitnc  acid. 
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lilpoffraaunatlo  IVorks  or  WMtlacs 

(Gt.  Ac^irw,  I  omit,  and  ypdfAfu,  a  letter).  Com- 
positions in  which  a  particular  letter  is  omitted 
throughout  The  ancients  produced  many  in- 
genious trifles  of  this  description.  In  the 
Odyssey  of  Tiyphiodorus  there  was  no  A  in 
the  first  book,  no  B  in  the  second,  and  so  on. 
There  are  other  pieces  of  modem  invention, 
such  as  the  Pugna  Poreorum,  in  which  all  the 
words  begin  with  the  letter  P.  Odes  in  Span- 
ish, containing  only  one  of  the  vowels,  are  re- 
finements on  the  same  invention. 

Xdpoma  (Gr.  xiwos,  fat).  An  encysted 
£Ektty  tumour. 

Xdpoma  (Gt.  aItos).    A  soft  fatty  tumonr. 

Xdppltatfo  (Lat.  from  lippua,  Uear-tytd). 
The  disease  commonly  called  bleared  eyes,  con- 
sisting in  a  puriform  exudation  from  the  mar- 
gin of  the  eyelids,  which  often  causes  them  to 
adhere  together  after  sleep. 

Xdquattoii.    [EuQUATiov.] 

Uqnefkotloa  (Lat  lique&ctio).  The  act 
of  melting  or  of  fusing.  This  term  is  also 
used  synonymouslv  with  solution. 

Idqueim  (Fr. ).  This  term  is  applied  to  a 
great  variety  of  foreign  compounded  spirits 
In  France  they  are  known  as  ratafias  and 
cremes :  they  are  generaUv  aloffholic  solutions 
or  tinctures,  sweetened  and  variously  flavoured.  • 
The  varieties  of  noyau  are  flavoured  with 
prussic  acid  and  essential  oil,  derived  from  the 
bitter  almond,  peach  and  aprioot  kernels,  and 
similar  sources.  Maraschino  is  prepared  in 
Dalmatia  firom  a  cheny  called  morasjtttn,  which 
is  bruised,  fermented,  and  distilled ;  its  flavour 
is  derived  from  the  kernels  of  the  froit  and 
some  peculiar  product  of  its  fermentation,  the 
alcohol  being  formed  from  its  saccharine  matter: 
the  distilled  product  is  afterwards  sweetened, 
and  sometimes  coloured.  Oura^oa  is  a  tincture 
of  orange  berries  and  orange  peel,  doves,  and 
cinnamon,  in  old  brandy,  to  which  syrup  is 
subsequently  added.  For  colourless  cura^oa  the 
tincture  is  distilled,  and  the  distillate  afterwards 
sweetened.  Kummd  (a  favourite  German  li- 
queur or  schnaps)  is  sweetened  spirit  of  cara* 
way.  Tea,  coffee,  and  innumerable  other  sources 
of  flavour  are  resorted  to.  The  celebrated 
toermuth,  or  crhne  d^absynthe,  is  an  analogous 
preparation  from  wormwood. 

Xdqiiiaainber.  A  balsam  pTOcared  in 
Mexico  and  Louisiana  from  the  stem  of  Liqmid- 
amber  styracifiua. 

Xdqvidfl.  In  Grammar,  the  letters  l,m,n, 
and  r  are  so  called. 

Zdqnor  Amntt.  The  liquid  contained  in 
the  membrane  enveloping  the  fostos  of  most 
manuniferous  animals.  It  contains  mocos, 
albumen,  grape  sugar,  and  the  chlorides,  sul- 
phates, and  phosphates  of  sodium  and  potassium 
in  aqueous  solution. 

Xdquor  of  OadeU  Alcarsin  or  oxide  of 
caoodyl.  A  volatile  and  veiy  poisonous  liquid 
formed  on  heating  arsenious  acid  with  acetate 
of  potash.  It  has  an  extremely  disagreeable 
odour,  and  its  vapour  is  a  powocfhl  irritant  to 
the  eyes  and  nose. 
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XJaaor  Sangntnt»,    [Piasua.] 

lOqmoir  ftlUonm  (L&t).  liquor  of  flintB, 
A  eolation  of  silicated  potash  or  soda. 

Xdqnorloe'  (Gr.  yXwi^Ca,  a  plant  with 
a  tweet  rooi).  The  extract  of  the  root  of  the 
Glycjfrrkiza  glabrti^  or  Officinal  liquorice :  it 
is  often  catted  Spanish  liquorice  or  Spanish 
juioe,  of  vhich  that  stamped  with  the  name 
Solazza,  and  imported  in  sticks  or  bars  six  or 
eight  inches  long,  is  considered  the  best.  It  is 
in  common  nse  as  an  emollient  in  catarrh  and 
oongh.  The  so-called  refined  Uqtwrice,  rotted 
into  pipes  or  qnill8»  is  often  mn(m  adolterated. 
[Gltctbbhiza.] 

IdrtfUu  In  Botany,  a  term  used  in  de- 
Kribing  lichens,  to  denote  a  linear  shield,  with 
a  channel  along  ita  middle,  as  found  in  Ope- 
grapka. 

Mrtodcadiine  fGr.  Xcipjor,  a  lily,  and 
}fli8por,  a  tree),  A  bitter  aystalliaable  prin- 
ci|de  obtained  fieom  the  bark  of  the  root  of  the 
Uriodendnm  Thdiptfera,  a  handsome  North 
American  tree  of  the  Magnoliaceous  order. 

UroooBite  (from  Gr.  X€tp6s,  pale,  and  «^m, 
dust).  A  hydrated  arseniate  of  copper,  occur- 
linff  crystallised  in  obtose  rectangular  pyra- 
mids of  a  sky-blue  or  yerdigris-green  colour  in 
ComwaU,  at  Huels  Mnltrell,  Hue!  Gorland  and 
Hnel  Unity,  and  also  in  Hungary.  The  name 
hu  refiarence  to  the  paleness  of  the  streak 
yielded  by  the  mineral,  compared  with  its 
natnial  colour. 

XlsMiioe^luite  (Gb.  Kur<r6ff  tmootk,  and 
tfUpoXM,  brain).  The  subclass  of  mammalia 
in  vhich  the  corpus  caUosum  is  present^  but 
connects  cerebral  nemispheres  as  little  adTanoed 
in  balk  or  outward  character  as  in  the  Lffen- 
eephala;  the  cerebrum  leayes  both  the  ol&ctory 
l^  and  cerebellum  exposed,  and  being  com- 
monly smooth,  or  with  few  and  simple  oon- 
TolntioDs  in  a  very  smaU  proportion  of  the 
lugest  members  of  the  sub-dass.  It  is  com- 
posed of  the  orders  Bbttta,  CHBmoPTBBA, 
Iracnroiu,  and  Bodbntia.  [which  see]. 

list  (deriyed  by  Mr.  Wedgwood  from  the 
lists  or  hangings  with  which  the  tilting  yards 
were  hun^  and  so  connected  with  Dutch  l^jst^ 
Ital  lioQa,  lizzB,  Span,  liza,  Fr.  lices,  lisse). 
The  enclosed  field  or  ^und  wherein  the 
indent  knights  held  their  jousts  and  tourna- 
ments. It  was  encircled  with  pales,  barriers, 
or  stakes.  These  were  sometimes  double,  one 
for  each  cayalier,  to  preyent  them  from  coming 
nearer  each  other  thui  a  spear's  length.  Hence 
the  expression  to  enter  the  lists  is  synonymous 
with  engBgine  in  contest 

The  term  ksts  was  also  applied  to  the  space 
l>6twe^  the  exterior  and  interior  line  of  de- 
fenew  in  medisefyal  fortifications. 

I^ST.  The  name  giyen  to  the  border  or 
sehrage  of  a  piece  of  cloth,  &c. 

l>tat,ctvtt.    [CiyiLLiST.] 

litnel  or  Silst.  In  Architecture,  the  same 
as  llUet  or  annulet. 

UMenlag  CkiUeiies  or  Ustenem.    In 
Militaiy  Mining,  the  most  adyanced  gaUeries 
of  a  system  of  countermines ;  so  catted  because 
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firam  them  the  defenders  can  hear  any  adyancing 
mining  parties  of  the  besiegers. 

Tattitlng.  In  Architectare,  tJie  process  of 
cutting  off  the  sappy  part  of  a  board  is  catted 
listing  it, 

Xdtany  (Gr.  Xirayw^a,  suppUeation),  This 
term  was  applied  by  the  Eastern  church  in 
early  ages  to  a  special  form  of  prayer  which 
was  introduced  into  the  ritual,  or  used  on  par- 
ticalar  occasions.  The  term  passed  into  the 
Western  church,  where  the  words  rogatto  and 
suppUcatio  had  before  been  used  in  the  same 
technical  sense.  It  appears  that  some  of  the 
Eastern  litanies  coutam  the  supplication  to 
saints  which  forms  a  distinguishmg  feature  of 
the  Boman.  The  litany  in  the  Book  of  Common 
Prayer  of  the  Church  of  England  is  mostly 
translated  from  the  forms  of  the  Western  lita- 
nies preyiously  used  in  this  country,  naToely 
those  of  the  breyiaries  of  Salisbury  and  York. 
(Palmer^s  Origines  lAturgica,  i.  264.) 

Xdterary  Vropertj.    [Coftbight.] 

Xdteratt  (Lat.).  This  word  denotes,  in 
general,  learned  men.  In  China  such  persons 
as  are  able  to  read  and  write  their  own 
language,  and  also  a  particular  sect,  consisting 
chi^y  of  the  most  learned  men  of  that  country, 
are  catted  Jtikiao,  or  learned.  It  is  from  the 
class  of  the  ttterati  that  the  Makdabins  [which 
see]  are  alone  capable  of  being  selected.  In 
this  country,  the  term  is  now  applied  chiefly 
to  persons  who  are  admitted  into  holy  orders 
wiuiout  haying  preyiously  taken  an  acadejnical 
degree. 

Uteratore  (Lat.litein^  letters).  This  word 
denotes,  generatty,  the  entire  resiUts  of  know- 
ledge and  fancy  preseryed  in  writing ;  but,  in 
the  narrower  use  to  which  ordinary  custom 
restricts  it,  we  draw  a  distinction  between 
Uterature  and  pocdtiye  science,  thus  exempting 
from  the  proyince  of  the  former  one  extensiye 
branch  of  our  studies.  And,  in  a  still  more  re- 
stricted sense,  the  word  literature  is  sometimes 
used  as  synonymous  with  poUte  Uterature,  or 
the  Frendi  beUes-lettres. 

The  history  of  Uterature  is  a  peculiar  and 
distinct  subject,  comprising  several  subdivisions, 
such  as  histories  of  the  Uterature  of  special 
ages  or  countries ;  or  histories  of  separate 
branches  of  Uterature,  such  as  poetry.  For 
its  complete  execution  it  requires  a  union  of 
bibUographical  knowledge  with  criticsl  acumen. 
It  should  give  the  reader  a  sufficient  acquaintance 
with  the  titles,  contents,  and  dates  of  remarkable 
books,  and  with  the  general  biography  of  re- 
markable authors^  together  with  a  critical  ap- 
preciation of  the  characters  and  value  both  of 
authors  and  books,  and  of  the  dependence,  con- 
nection, and  deriyation  of  Uterature ;  that  is,  the 
mode  in  which  opinions,  taste^  and  style  have 
been  propagated  or  changed.  This  last,  as  it 
is  the  most  difficult  port  of  the  subject^  is  also 
that  of  which  the  execution  has  been  hitherto 
most  imperfect. 

In  the  fottowing  brief  notices  of  the  principal 
works  of  general  literary  history  which  the 
student  has  it  now  in  his  power  to  consult,  wo 
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shall  follow,  in  great  nieasiiro,  the  criticiaiiia 
of  Hallam,  in  the  Prefiice  to  his  Introduction 
to  the  Literature  of  Europe  in  the  Fifteenth, 
Sixteenth,  and  Seventeenth  Centuries,  The 
oldest  work  of  this  description  (if  snch  it  can 
be  •called)  is  that  of  Polydore  Virgil,  Ik  In- 
ventoribua  Rerum,  1499.  Ck)nrad  Gesner,  who 
has  been  termed  the  &ther  of  literaiy  histoir, 
published  his  BihUoiheca  Univerealis  at  Zurich, 
1646-65.  Notwithstanding  these  and  a  few 
other  meagre  attempts,  Lord  Bacon,  says 
Hallam,  was  justified  in  denying  that^  up  to 
his  time,  any  real  history  of  letters  had  been 
written.  The  next  in  order  of  time  is  Lambuc's 
Prodromus  ffiatoria  Literariee,  1659;  a  work 
designed  on  a  great  plan,  but  scarcely  begun. 
But  Morhof 's  Polyhistor  Literariue,  first  pub- 
lished in  1688,  and  much  enlarged  by  subse- 
quent editors,  is  still  found  in  every  con- 
siderable library.  Andr^  a  Spanish  Jesuit, 
published  his  Originet  Progreeso,  e  Stato  Attuale 
aoffni-Letteratura,  from  1782  to  1799 ;  a  Tery 
extensiTe,  and,  in  some  respects,  Taluable  work, 
though  without  much  display  of  taste,  and  no 
sig^is  of  genius.  In  the  present  century,  no 
writers,  except  those  of  Germany,  have  at- 
tempted a  field  which  has  become  of  such  enor- 
mous extent ;  but  Eichhom*s  Literary  History, 
in  six  volumes,  1805,  1811,  appears  to  be  now, 
on  the  whole,  the  most  complete  and  valaable 
work  of  this  kind  extant  Waehler^s  Manual 
of  Literary  History,  in  four  volumps,  appeared 
at  Leipsig  in  1833. 

But  besides  these  general  compendia,  much 
assistance  is  to  be  derived  from  general  bio- 
graphers. Of  these  the  well-known  dictionary 
of  !0ayle,  first  published  in  1697,  is  the  earliest 
of  any  value.  That  of  Nioeron,  Mimoires  pour 
servir  a  VHistoire  des  Hommes  iUustres  ae  la 
RepiMigue  des  Lettres,  43  vols.  12mo.  1733, 
1745,  is  extraordinarilv  copious,  and  useful  in 
biographical  details,  but  in  other  respects  of 
no  great  value.  The  Bioyraphie  Universelle  (of 
which  the  original  edition  was  in  52  volumes, 
and  a  supplement  is  now  in  course  of  publi- 
cation which  has  reached  the  letter  H)  stands 
first  among  this  class  of  works.  Chalmers's 
Biographical  Dictionary  scarcely  deserves  men- 
tion as  a  literary  work ;  but  its  historical  de- 
tails are  sometimes  minute  and  useful,  though 
not  unfrequently  most  so  in  the  obscurest  names. 

Of  partial  works  on  literary  history  some  of 
the  most  remarkable  and  useful  are:  1.  Ac- 
cording to  subjects— History  of  Philosophy, 
Brucker,  Buhln,  Tennemann  (abridged  by  Victor 
Cousin).  To  these  we  may  add,  brief  as  they 
are,  the  Introductoiy  Essays  of  Stewart  and 
Playfair  to  the  Encyclopedia  Britannica,  Of 
Belles-lettres,  generally,  Bouterwek,  12  vols.  8vo. 
Poetry,  Quadrio,  Storia  d'ogni  Poesia ;  a  work 
of  remarkable  industry,  though  strangely  de- 
fective in  point  of  critical  taste.  2.  According 
to  countries — German :  the  works  of  Menzel, 
Vilmar,  and  others.  English :  Oraik,  History 
qf  the  English  Langwage  and  Literature, 
Arnold,  Manual  qf  English  Literature.  Taine,  i 
Histcire  de  la  IMthature  AngUdse.  French :  I 
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Lahaipe,  Cours  de  LOiSraturs  Fran^aisi;  a 
performance  of  oonsidarable^  but  in  parts  sqwr- 
ficial  and  showy,  talent.  Italian :  Tirabosdii, 
Storia  delia  Letteratura  lUdiana ;  a  woik  of 
extraordinaiy  value,  in  which  the  histoiy  of 
Italian  literature  has  been  traced,  with  the 
greatest  care  and  the  most  elaborate  reseaich, 
from  the  earliest  times  down  to  the  last  cen- 
tury. It  has  been  abridged,  but  with  some 
original  criticism,  by  Gtnguen^  in  his  Histoirt 
Littiraire  de  ritaUe;  C^zniani,  SeeoU  delta 
Letteratura  Italiana  dopo  U  suo  riaorgimentOj 
1804,  1813.  Sismondi^s  IdttSrature  du  Midi 
deF  Europe  is  most  valuable,  also,  in  its  Itahan 
chaptera,  although  those  on  Spanish  and  Portu- 
guese literature  touch  on  subjects  less  grae- 
rally  known.  In  England,  Warton's  History  of 
Poetry  contains  much  that  bears  on  our  gencFal 
learning ;  but  leaves  us  about  the  aocessioa  of 
Elizabeth.  3.  According  to  ages :  The  work  of 
Hallam,  which  comprehends  the  literary  histoiy 
of  Europe  ttom  1400  to  1700,  is  almost  uni- 
versal in  its  character.  Its  peculiar  excellences 
are  a  philosophical  spini,  manliness  and  can- 
dour of  judgment,  great  honesty  in  the  exe- 
cution, and  a  taste  unusually  cultivated  and 
correct 

XdtlUffOffae  (Gr.  XiBaywy6s,  bringing  stones). 
Medicines  supposed  to  have  the  power  of  ex- 
pelling calculous  matter  ficom  the  kidney  or 
bladder. 

Xdtharve,  I^ythargsrrnm  (Gr.  XiBdpyvpot, 
fh>m  A{0os,  and  Ikfyvpos,  silver ;  probably  from 
its  silvery  appearance).  Fused  oxide  of  lead. 
[Lbad.] 

Xdtbla  (Gr.  Xitfccos ,  of  stone).  The  oxide  of 
lithium  (LiO),  an  alkaline  substance,  discovered 
in  1818  by  M.  Arfwedaon  in  a  mineral  called 
peUdite ;  it  has  also  been  found  in  a  few  other 
lapideous  bodies  such  as  kpidolite  and  triphane. 
It  is  distinguished  from  potassa  and  soda  by  the 
difficult  solubility  of  its  carbonate ;  from  baiyta, 
strontia,  and  lime,  by  the  solubility  of  its  sul- 
phate and  oxalate ;  and  from  magnesia  by  the 
alkalinity  of  its  carbonate.  It  is  the  oxide  of 
lithium ;  the  equivalent  of  which  is  7,  and  that 
of  lithia  15.  The  salts  of  lithia  impart  a  peca- 
liar  crimson-red  colour  to  the  flame.  By  spec- 
tral analysis  traces  of  lithia  appear  to  have  been 
detected  in  sea-water,  and  in  many  mineral 
springs. 

auttila  acioa.    [Lepidoutb.'I 

UfblMta  (Gr.  from  x£0oi).  The  disease  of 
stone  in  the  bkdder  or  kidney. 

authlo  Aeld  (Gr.  Aftfos).  The  substance 
generally  termed  uric  acid',  it  forms  the  com- 
monest variety  of  urinary  calculus.     [Uric 

liitblnm  (Gr.  Xi&os).  This  metal  (repre- 
sented by  the  symbol  Li  and  the  equivalent  7) 
has  been  obtained  by  the  electio-chemical 
decomposition  of  its  chloride:  it  is  white, 
softer  than  lead,  fusible  at  356<^,  and  volatile 
at  a  full  red  heat ;  it  decomposes  water.  When 
heated  in  the  air  it  bums  with  an  intense  white 
light,  forming  lithia.  Lithium  is  the  lightest 
known  solid;  its  specific  gravity  being  0*539, 
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lio  tbat  it  floats  np<m  naphtha.    Carbonate  of 
lithis  baa  been  nsed  in  medicine  as  a  lithon* 
triptic,  in  cases  of  uric  sand  and  gravel;   it 
dissoIvM  nrie  acid  somewhat  more  freely  than 
the  carbonate  of  potash  or  soda.     [Xithia.] 

Utbodiroiiuttlea  ^Gr.  XiBos,  and  XP**M^ 
colour).  A  term  ajppliea  to  painting  in  oil  npon 
stone,  and  taking  impressions  npon  canvas. 

Utlioeolla  (Gr. ).  A  cement  for  stone-work. 

UCIiodeB«roii  (Gr.).  Coral  has  been  thns 
dfeigpated,  from  its  frequent  arbotrescent  ap- 
pearance. 

Udodeinnia  (Gr.  JaS^tpfios,  fuith  ttrong 
ikUy  A  genns  of  Apodal  Echinoderms,  in 
the  system  of  Cnrier ;  characterised  by  an  o?al 
bodycompressedposteriorly,  of  which  thesorfaoe 
is  eoTered  with  a  layer  of  calcareons  grannies, 
viiich  form  an  extremely  indurated  crust. 

XAtlMdomes  (Gr.  ToBMiMt^  building  ttnth 
itone).  This  term  is  applied  to  those  biyalves 
vbich  are  found  in  rocks  and  stones,  inhabiting 
cafities,  which  they  form  for  that  purpose. 
k  particular  genus  is  called  LUhodomua. 

UUioftlllo  JLeia  (Gr.Aitfos,  a  stone,  and 
Lat.  fel,  gaU).  A  substance  obtained  by  GKibel 
from  a  Bezoar  stooe.  In  1844,  Tajflor  made 
the  enrious  discovery  of  the  identity  of  the 
substance  constituting  the  so-called  Oriental 
Bezoars,  which  are  probably  the  intestinal  con- 
cretions of  a  species  of  antelope,  with  the  acid 
called  BUagie  acid,  contained,  along  with  tannic 
and  gallic  acids,  in  the  gall  nut. 

XilhoflTftplKle  Stone  (Gr.x/Avs,  andr/xt^v, 
/  draw).  A  limestone  splitting  into  plates  and 
slabs  of  moderate  thickness^  and  having  a  suffi- 
ciently hard  smooth  and  absorbent  sur&ce  to  be 
adapted  for  use  for  lithographic  purposes.  The 
best  of  such  stones  are  from  the  upper  oolites 
of  Fappenheim  and  Solnhofen  in  toe  North  of 
BaTaria.  Yeiy  good  stones  are  also  obtained 
irom  the  lias  in  many  other  parts  of  Europe, 
and  some  from  beds  of  other  geological  perioda 

Utlisgrapliy.     [Engsavino.] 

XAtbolocleal  (Gr.  Aitfos,  and  A<fyof ).  A  term 
expressing  the  stony  structure  or  character  of 
a  mineral  mass.  We  speak  of  the  Uthological 
character  of  a  structurey  as  distinguished  from 
its  zoUogieal  character. 

XAUioiiMurflre  (Gr.  Xi$os,  and  Lat.  maiga, 
mW).  Stone-marrow.  A  hydrous  silicate  of 
ahnnina  of  various  colofuns,  eenerally  associated 
irith  magnesian  minerals.  The  term  has,  how- 
erer,  been  applied  by  mineralogists  to  several 
substances,  some  of  which  are  mere  products 
of  the  decomposition  of  other  minerals. 

UthoBtrlptlos  (Gr.  ^iSos,  ^ndrplfiv,  I  rub 
nrajr).  Remedies  which  are  supposed  to  dissolve 
stone  in  the  bladder,  or  which  prevent  the  de- 
position of  calculous  matter  in  the  urine. 

miiwtriiHiOF.  An  instrument  for  break- 
ing calooH  in  the  bladder,  so  as  to  reduce  them 
to  smaU  particles  which  may  admit  of  being 
pasaed  along  with  the  urine,  and  thus  render , 
the  operation  of  lithotomy  unnecessary. 

Uthopliafl  (Gr.  Xi$os,  and  <pjy»,  I  eat),  i 
Mollnseons  animals  which  bore  into  stones. ' 
[LirHonoKBs.] 
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littliopliartes  (Gr.  xt9os,  and  ^vr^v,  a 
nt).  Polypes  which  have  a  stony  axis ;  as 
ingoished  f^m  the  Keratophytes,  or  homy 
polypes. 

&ltlioniis  (Gr.  XlBos,  and  Spyis,  bird).  A 
genus  of  vulturine  birds,  of  which  fossil 
specimens  are  found  in  the  Eocene  day  at 
Sheppey. 

Xdtliotomy  (Ghr.  Xt$arofjda).  The  operation 
of  cutting  into  the  bladder  for  the  removal  of  a 
stone. 

&ltliotrltj  (Gr.  Xt9os,  and  Lat  tritus,  part 
of  tero,  /  rub  or  wear  away).  The  (^>eration  of 
breaking  a  stone  in  the  bladder  into  small 
pieces  capable  of  being  voided  by  urino :  it  is 
effected  by  the  introduction  of  instruments  by 
the  urethra,  and  under  skilfbl  management  has 
in  many  instances  successfhlly  superseded  the 
more  formidable  operation  of  lithotomy. 

Xdtmlo  Add.  The  chief  constituent  of  the 
ordinary  litmus  of  commerce. 

XAtrnus.  A  blue  pigment  obtained  from 
various  lichens,  among  which  species  of  RocceUa, 
Leeanora,  and  Variolaria  have  been  especially 
resorted  to ;  it  is  often  called  tumaol,  and  yiel(U 
the  dye  called  arehil.  Paper  tinged  blue  by 
litmus  is  reddened  by  the  leeblest  acids,  and 
hence  is  used  as  a  test  of  the  presence  of  acids ; 
and  litmus  ]paper  which  has  been  reddened  by 
an  acid  has  its  blue  colour  restored  by  an  alkali. 
Distinct  colouring  substances  have  been  ob- 
tained from  litmus,  such  as  lecanorine,  orcine^ 
erythrine,  &c.     [Lichkn.] 

Xdtotes  (G^.  Xvrinis,  from  \vr6i,  piain).  In 
Rhetoric,  a  figure,  according  to  the  Greek  and 
Latin  rhetoricians,  in  which  an  affirmative  is 
expressed  by  the  negative  of  the  contrary ;  it  is, 
therefore,  a  species  of  irony  in  the  ancient  sense 
of  the  word  pCnoirr],  in  which  less  is  expressed 
than  what  is  intended  to  be  conveyed  to  the 
mind  of  the  reader  or  hearer.  Thus,  *  a  citizen 
of  no  mean  city '  means  *  of  an  illustrious  city.* 
It  is  a  figure  constantly  employed  to  soften 
what  might  otherwise  appear  obnoxious  in  self- 
commendation. 

Xdtre.  The  !FVench  standard  measure  of 
capacity  in  the  decimal  system.  The  litre  is  a 
cubic  decimetre ;  that  is,  a  cube,  each  of  the 
sides  of  which  are  3*937  English  inches:  it 
contains  61*027  English  cubic  inches.  Four 
and  a  half  litres  are  a  dose  approach  to  the 
English  imperial  gallon. 

&lttof  ilia  (Lat.  littus,  the  seashore),  A 
ffenus  of  Pectinibranchiate  Molluscs  of  the  tribe 
iVochoida ;  characterised  by  its  thick  shell,  of 
which  the  aperture  presents  a  small  anele,  and 
is  without  a  rid^e.  The  common  periwmkle  of 
our  coasts  (Turoo  lUtoreus,  Linn.)  is  a  spedes 
of  this  genus. 

Xdtmvy  (Gr.  XetfrovpyioL).  At  Athens,  cer- 
tain public  services,  performed  by  the  wealthier 
citizens,  were  called  Liturgies.  Among  the 
ordinary  liturgies  were  the  Choregia,  Lampa- 
dephoria,  Hestiasis,  &c.,'  the  extraordinary 
liturgy  was  the  Trierarchia,  or  the  duty  of 
equipping  and  manning  ships  for  the  Athenian 
fleet    In  later  times  these  services,  when  too 
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ospensiTe  ton  one  citizen,  were  performed  hj 
two,  whose  partnership  was  termed  SvrrcAclci ; 
the  members  in  these  partnerships  for  con- 
tributing ships  was  much  larger;  and  such 
societies  were  also  called  Symmorise.  On  the 
mismanagement  of  this  service,  and  the  reforms 
proposed  by  Demosthenes,  see  his  oration  De 
CoronA.  It  is  from  this  term  that  the  English 
LrrvBOT,  in  its  ecclesiastical  meaning,  has  been 
deriyed;  the  sense  having;  been  contracted  from 
public  ministry  or  service  in  general  to  the 
ceremonies  of  religious  worship. 

LrruBOT.  The  ritual  according  to  which  the 
religious  services  of  a  church  are  performed. 
In  the  writings  of  the  ancients  the  name^  is 
restricted  to  the  service  of  the  Eucharist,  which 
afterwards  came  to  be  distinguished  in  the 
Western  church  by  the  term  tnissa,  or  mass. 

There  still  exist  in  (}reek,  Latin,  and  some 
Oriental  languages,  various  rituals  according  to 
whidi  the  Euduurist  was  celebrated  in  very  early 
ages.  Some  have  supj^osed  that  all  these  may 
be  referred  to  one  original  liturgy,  which  may 
hsve  been  universally  adopted  in  the  primitive 
church.  Palmer  (Antiq.  voL  i.  p.  8)  conceives 
that  the  number  of  original  liturgies  may  be 
reduced  to  four,  but  not  lower.  These  he  en- 
titles the  great  Oriental  liturgy,  the  Alexandrian, 
the  Roman,  and  the  Ghdlican ;  each  of  which 
was  extensively  used  from  the  apostolic  age  in 
the  quarters  from  which  he  assigns  them  their 
names,  and  became  the  parents  of  man^  other 
rituals,  sudi  as  were  vaea,  with  many  vanations, 
in  the  different  patriarchates  of  the  empire. 

The  earliest  period  at  which  any  liturgical 
forms  were  consigned  to  writing  is  the  end  of 
the  third  or  beginning  of  the  fourth  centurv ; 
at  least  the  liturgy  ciSled  of  St.  Basil  can  be 
trac<)d  as  high  as  the  latter  period.  This  prac- 
tice, also,  seems  frequently  to  hare  been  applied 
only  to  certain  parts  of  the  service.  We  find, 
therefore,  great  differences  in  the  MSS.  which 
now  exist ;  and  it  becomes  very  difficult  to  as- 
certain what  the  contents  of  the  primitive 
rituals  were,  and  to  truce  the  periods  at  which 
many  rites  and  ceremonies  have  been  introduced 
into  the  service. 

The  liturgy  of  the  church  of  England  is  a 
liturgy  in  the  wider  and  more  usual  acceptation 
of  the  term,  comprehending  the  whole  of  the 
various  services  used  on  ordinary  and  extraordi- 
nary occasions  throughout  the  year.  For  the 
history  of  this  bturrr,  see  Commow  Prater. 
See  also  Assemanni,  Codex  LUurgicus ;  Mura- 
tori,  Liturgia  Ramana  Veius ;  Bieff's  CoUection 
of  Liturgies;  Palmer^s  Orifines  Liiurffica; 
Haskell's  Monwnenia  Bitualta  AnglicancL. 

Utaus  (Lat.).  Among  the  Bomans,  a 
croeked  staff,  resembling  a  crozier,  used  by  the 
augurs  in  quartering  the  heavens.  The  origin 
of  the  word  is  uncertain. 

LiTUTJS.  In  Geometry,  the  name  given  by 
Cotes  to  a  spiral,  of  which  the  characteristic 
property  is  that  the  squares  of  the  radii 
vectores  are  reciprocally  proportional  to  the 
angles  which  they  respectively  make  with 
a  certain  straight  line  OX  given  in  position, 
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and  which  is  an  asymptote  to  the  flpuaL 
polar  equation  is  obviously  r*^ 
point  of  inflexion 
at  A  correspond- 
ing to  the  value 
r  -  OA  «  a  v/2. 
For  the  properties 
of  the  lituus,  see 
Yarignon,   Mim, 

Acad.'Paris  1704;  Ootcs,  Harmatda  Mensura- 
rum,  p.  86 ;  Peacock's  Examt^  in  the  Dif. 
•and  Integral  Calculus,  p.  183  &c. 

IdTW  (A.-Sax.  lifere,  Ger.  leber).  The  vis- 
cus  in  which  bile  is  secreted.  It  is  situated  in 
the  right  hypochondriac  region  under  the  dia- 
phragm ;  and  in  the  human  body  is  dirided 
into  two  lobes,  of  which  the  right  lobe  is  the 
largest.  There  is  between  them  a  smaller  lobu- 
lar process,  called  the  Lobulus  SpigeliL  The 
ultimate  arrangement  of  the  different  blood- 
vessels of  the  liver  is  very  peculiar.  It  has 
been  ably  investigated  by  Mr.  Kieman,  by  whom 
it  is  described  in  the  Phil.  Trans, 

Uver  of  AntimoBjr.  A  compound  of  the 
oxide  and  sulphide  of  antimony.  The  he^ 
antimonii  of  old  pharmaceutical  chemistiy. 

Uwor  Ore  of  Bterovrj.  Hepatic  ore.  A 
bituminous  Cinnabar,  or  sulphide  of  merauy, 
from  Idria  in  Camiola. 

Uwer  of  Snlpl&iir.  Fused  tersnlphuret  oC 
potassium:  so  called  from  its  &'t«r  cofour. 

UTory  (Fr.  Hvrie).  A  word  derived,  pro- 
bably, from  the  clothes  delivered  by  mastera  to 
their  servants,  in  which  sense  it  still  continues 
to  be  used.  At  tournaments  the  cavaliers  used 
to  distinguish  themselves  by  wearing  the  livezy 
or  badge  of  their  mistresses;  and  persons  of 
distinction  formerly  gave  liveries  to  persons 
unconnected  with  their  own  household  or  fiunilj, 
to  engage  them  in  their  quarrels  for  the  time 
being.  The  Uverymen  of  London  are  a  number 
of  men  belonging  to  the  freemen  of  the  ninety- 
one  companies,  which  embrace  the  different 
trades  of  the  metropolis ;  and  are  so  called  be- 
cause they  are  entitled  to  wear  the  livezy  of 
their  respective  companies.  By  this  body  are 
elected  the  common  councilmen,  sherifib,  alder- 
men, and  some  other  superior  officers  of  the 
city ;  and,  down  to  the  passing  of  the  Reform 
Bill  in  1832,  they  had  the  exdusive  privilege 
of  voting  at  the  election  of  members  of  pariiir 
ment. 

UTory  of  aetaia.  In  Law,  a  delivery  of 
possession  in  lands,  tenementa,  and  heredita- 
ments, to  one  that  has  a  right  to  the  same :  a 
ceremony  at  common  law  used  in  the  convey- 
ance of  lands,  wherebv  an  estate  of  freehold 
passes  by  feoffinent     [Fsofficbnt.] 

Uviiiff  Voroe  or  Vis  ▼!▼»  (Lat).  In 
Mechanics,  the  product  of -the  mass  of  a  paitide 
into  the  square  of  its  velocity.     [Foecb.  J 

Utto  (Fr.;  Lat  libra,  a  pound).  An 
ancient  French  coin,  which  appears  as  early  as 
810  A.D.  It  was  at  first  divided  into  twenty 
solidi,  and  afterwards  into  twenty  sous.  At  the 
French  revolution  the  franc  was  substituted  for 
thelivre. 
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I  (Latk  /jw)%  A  term  vmplojed  by 
the  old  diemiats  to  signify  sn  alkaline  ley  or 
■olntion. 

[LaCBBTA.] 

vs.  A  group  of  hard  dark- 
eobured  sandy  or  gritty  beds  readily  splitting 
into  ilag-Btonos.  This  gpnoup  is  of  considerable 
kwal  importances^  and  belongs  to  the  Silorian 
aerios  deTebped  in  South  Wales.  The  flags  lie 
near  the  top  of  the  lower  diyision  of  the  Silu- 
rian rocks,  as  recognised  by  Sir  B»  Murchison, 
MSBing  into  the  lower  subdivision  of  the  Cara- 
doe  sandstone,  part  of  whish  is  Upper  Silurian. 
The  XJandeilo  flaes  are  rich  in  fossils^  grapto^ 
UteM  being  especially  abundant  in  them.  They 
also  eoDtain  valuable  metalliferous  veins  in 
Bhiopshire.  They  are  represented  in  France 
by  the  slates  of  Anffprs,  and  in  America  by  the 
Udca  slates.  It  is  cniefly  in  Wales  that  they  ex- 
hibit that  fissile  character  which  has  given  them 
the  name  of  flags.  They  afford  many  stones  use- 
fdl  for  pikriw  and  other  economic  purposes. 

•Waiwoa  (Lat.  planus^  levd).  Tropical  plains, 
eontiiiQationa  norUiward  of  the  forest  phiins 
ofthe  Amasons.   [SiLVij.l  Their  area  is  about 
360,000  square  mdes^  and  the  whole  are  desti- 
tute of  trees.    They  consist  of  low  table-lands, 
nearly  barren  for  the  most  part^  sloping  at  first, 
and  then  ranging  at  a  dead  level  between  the 
Amasons  and  the  Caribbean  Sea.    These  are 
called  the  Ltanos  altos.    The  larger  plains  are 
low«,  but  also  nearly  barren,  the  soil  being  sand 
over  calcareous  rock  without  rocks  or  pebbles. 
Although  without  cultivation,  grasses  and  a  few 
bushes  cover  parts  of  these  plains. 

Uo^'to  &lst.  A  well-known  periodical 
publication,  which  contains  a  fhU  account  of 
shipping  intelligence.  It  derives  its  name 
tarn  lSojd*a  coffee-house,  so  lonff  celebrated 
as  the  resort  of  all  classes  connected  either  with 
the  meroantUe  or  shipping  interest;  and  its 
importance  in  supplying  ftiJl,  trustworthy,  and 
early  maritime  information  cannot  be  easily 
overrated.  It  has  been  in  existence  since  1716. 
koasii.  [CoBms.] 
^  lead-Una*  In  designing  a  ship,  the  losd* 
lioe  is  the  supposed  line  of  deepest  immersion 
when  Ab  is  Mly  laden.  Vessels  ars  usually  so 
bmlt  rhat  the  immersion  shall  be  deeper  aft  than 
forwaid. 

[LODSSTOITB.') 

I  ^A.-Sax.  lam,  Ger.  leim,  e/a^).  A 
tariety  of  <aay  in  which  there  is  suiBcient  sand 
aad  lunestone  to  render  it  loose  in  texture  and 
^ell  adi^ted  to  such  crops  as  require  a  soil 
in  which  tiiey  can  readily  expand  and  assume 
thev  natural  dimensions.  The  quantity  of  silica 
wliich  days  are  capable  of  holding  mixed  up 
with  them  without  losing  their  pecmtar  charac- 
tensticB  is  very  large,  amounting  in  some  cases 
to  nearly  ninety  per  cent,  of  the  whole  soil. 

Iiftmmj  Boll.  In  the  language  of  practical 
agrieoltarists  and  gardeners,  is  one  in  which 
eUy  exists  :  it  is  called  heavy  or  lights  as  the 
eby  may  be  more  or  less  abundant ;  and  sandy, 
gravelly,  or  calcareous,  as  these  earths  pre- 
dominate respectively  in  the  composition.    In 
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general,  loamy  soils  are  more  fertile  than  siand 
or  chalk ;  but  the  fertility  of  any  soil  is  always 
to  a  certain  ext-ent  relative  to  the  nature  of  the 
subsoil,  and  to  the  local  climate. 

liOaa*     In  Finance,  a  term  employed  to 
designate  such  advances  for  the  purposes  of 
I  national  administration  as  are  demanded  by 
temporary  exigencies.      In  the  middle  aees, 
when  public  credit  was  low,  and  the  method  or 
joint  action  fiimiUar  to  modem  capitalistn,  for 
the  purpose  of  contributing  to  the  necessities 
of  government  by  voluntary  subscription,  was 
unknown,  violent  means  were  resorted  to  in 
order  to  meet  any  emergency ;  though  in  gene- 
ral the  compulsory  contribution  was  coupled 
'  with  a  delusive  promise  of  repayment  Borrow- 
'  ing  was  a  firequent  expedient  of  government 
j  before  the  Revolution ;  but  no  effectual  guaran- 
tee for  the  liquidation  of  the  principal  sum 
'  borrowed,  or  for  the   punctual   payment  of 
I  interest  on  advances,  was  given  till  after  the 
I  settlement  of  1688.    Since  this  time,  however, 
'  it  has  been  found  essential  to  the  security  of 
'  government,  that  trustworthy  pledges  for  the 
'  guarantee  of  pnblio  debts  should  be  afforded  to 
'  lenders ;  and  one  by  one  European  and  other 
I  civilised  communities  have  entered  into  obli- 
gations intended  to  secure  public  credit,  and 
have  been  constrained  more  or  less  exactly  to 
keep  such  obligations. 

In  general,  loans  are  negotiated  by  indi- 
viduals or  banking  houses,  who  contract  to 
supply  the  borromn^  government  with  the 
sum  required,  either  m  a  variable  quantity  of 
money,  but  a  fixed  quantity  of  stock,  or  in  a 
fixed  sum  of  money  at  a  varying  rate  of  inte- 
rest The  former  is  the  method  which  has 
generally  been  adopted  in  this  country;  the 
finance  minister  advertising  for  tenders  of  so 
many  millions  of  stock,  and  trusting  that  the 
competition  of  capitalists  will  raise  the  per- 
centage paid  for  the  stock  to  the  highest  rate 
which  the  money  market  will  permit  Hence 
a  large  portion  of  the  national  debt  of  the 
United  Kingdom  is  in  effect  factitious,  the 
nation  not  having  received  much  more  than 
three-^fifths  of  the  sum  which  is  taken  as  the 
existing  indebtedness  of  the  community  to  its 
public  creditor.  The  question,  indeed,  whether 
this  method  of  borrowing  is  ultimately  advan« 
tageous  or  the  contrary,  is  still  matter  of  de- 
bate ;  it  being  urged,  on  the  one  side,  that  the 
extinction  of  debt  is  rendered  more  difilcult  by 
the  creation  of  so  large  an  amount  of  factitious 
obligations ;  and  on  the  other,  that  the  terms 
on  which  the  loan  is  procured  are  always  more 
favourable  when  the  rate  of  interest  is  invariable, 
and  the  stock  therefore  uniformly  negotiable. 

In  most  other  countries,  loans  have  been 
effected  at  variable  rates  of  interest  Such  a 
method  has  this  advantage,  that  when  public 
credit  is  high,  and  captal  abundant,  it  is 
possible  to  lower  the  rate  of  interest  on  loans 
already  effected,  by  offering  the  public  creditor 
the  choice  of  repayment,  or  as  an  alternative 
a  diminished  percentage  on  his  capital.  Large 
amounts  of  stock  in  this  country  have,  at 
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different  periods,  been  Tirtaally  extinguished 
by  the  possibility  which  has  sometimes  occurred 
of  offering  lower  terms  to  the  public  creditor  in 
consequence  of  the  price  of  the  stock  having 
risen  above  par.  In  short,  the  government  has 
been  enabl^  to  do  that  which  a  mortgagor 
does  who,  taking  advantage  of  a  low  rate  of 
interest,  extinguishes  one  mortgage,  and  creates 
another  on  more  fiEivourable  terms. 

The  government  of  this  country  has  from 
time  to  time  negotiated  loans  on  the  latter 
method.  Its  first  loans  were  all  of  such  a  nature, 
the  other  system  having  been  adopted  after  the 
consolidation  of  the  various  throe  per  cent 
stocks  in  1752.  Still,  though  the  greater  part 
of  the  sum  borrowed  was  funded  in  neipetual 
annuities  at  three  per  cent,  (called,  by  an 
abbreviation  of  the  term  used  in  the  Act  of 
1752,  oon9oUi)i  other  portions  were  created  in 
other  stocks.  For  instance,  in  a  loan  negotiated 
in  1794,  the  lender  of  100/.,  in  addition  to  1002. 
stock  in  consolidated  annuities,  received  26/. 
four  per  cents,  and  an  annuity  of  11«.  6</.  for 
66 j- years.  The  *  loyalty  loan'  of  1797  was  nego- 
tiated in  a  five  percent  stock.  It  rarely  happens, 
of  course,  that  the  lender  can,  in  case  of  bad 
fiiith  on  the  part  of  governments,  use  any  means 
in  order  to  compel  payment ;  but  the  police  of 
the  Stock  Exchange  exercises  a  powerfm  control 
over  a  dishonest  administration,  by  excluding, 
in  the  case  of  fraud  or  repudiation,  all  the 
transactions  of  the  offending  government  from 
the  open  money  market.     [National  Debt.] 

&OMMUse8B  (Loasa,  one  of  the  genera).  A 
natural  carder  of  epigynous  Exogens  belonging 
to  the  Cactal  alliance,  found  chiefly  in  the  tem- 
perate regions  of  America,  and  distinguished 
by  their  distinct  petals  and  sepals,  their  scat- 
tered stamens,  their  confluent  pendulous  ovules, 
and  albuminous  seeds.  The  principal  genus, 
Loasa,  consists  of  stingins  herbs. 

Kobata  (Ghr.  Aoi9^s,  a  lobe).  A  term  applied 
by  Unnsos  to  the  feet  of  those  birds,  as  the 
grebe,  which  were  famished  at  their  sides  with 
broad-lobed  membranes. 

Kobby.  In  a  ship,  a  small  cabin  adjoining 
the  bread-room,  and  appropriated  to  the  use  of 
UlB  surgeon. 

XiobeUacMe  (Lobelia,  one  of  the  genera). 
A  natural  order  of  epig^ous  Exogens  of  the 
Gampanal  alliance,  especially  distinguished  by 
its  -mvate  irregular  corolla,  its  syngenesious 
anthers,  its  stigma  being  smrounded  by  hairs, 
and  its  two  or  more  celled  ovaiy.  They  are  mostly 
herbs  or  subshrubs,  abounding  in  various  parts 
of  the  world,  in  tropical  or  subtropical  climates, 
and  include  the  important  genus  Lobdia,  many 
species  of  which  have  acrid  properties,  and 
are  also  used  in  medicine.  One  of  them, 
L,  if^flata,  a  North  American  species,  called 
Indian  Tobacco^  is  a  powerful  narcotic  poison. 
Its  leaves  have  been  used  in  medicine  as  an 
expectorant  and  emetic.  They  are  said  to 
quiet  the  action  of  the  heart  and  relax  the 
muscles,  and  to  be  of  great  use  in  allaying 
the  paroxysms  of  spasmodic  asthma,  and  as 
a  relaxant  in  hooping-cough. 


LOCK 

Irfibtf  ine.  A  peculiar  acrid  oil,  contain^ 
along  with  LobeUc  acid^  in  the  leaves  of  the 
Lobelia  inflata, 

&obotte.  A  magnesian  variety  of  Idocnse 
from  Qoknm  in  Finland. 

Kobstar.  A  well-known  Grastaeesn,  the 
Palinurtu  vulgaris  of  Cuvier.  Several  spodn 
are  used  as  food  on  the  Continent^  but  the 
Norway  Lobster  is  the  only  impoitaBt  one 
brought  to  the  British  market  llie  pecnhar 
colouring  matter  of  the  shell  dianges  from 
black  to  red  when  immersed  in  boiling  water. 

iMal  Problem.  In  Geometry,  a  problem 
in  which  the  number  of  given  conditions  bebg 
insufficient  to  determine  Uie  positioQ  of  a  point, 
but  still  sufficient  to  prevent  this  positicm 
from  being  perfectly  arbitrary,  the  qprre  os 
surfiice  is  required  upon  which  the  point  most 
be  situated.  Thus,  '  to  find  all  points  e<(tti- 
distant  from  two  eiven  fixed  points^'  is  a  local 
problem.  The  right  line  whidi  bisects,  and  is 
perpendicular  to  the  line  joining  the  given 
points,  contains  all  the  points  required,  and 
constitutes  the  solution  of  the  problem.    [Da- 

TBBKINATB  PROBLEM.] 

Kooatlwe  Oaae.  In  GTammar,  the  case 
expressive  of  locality.  Such  a  case  existed 
originally  in  all  the  Aryan  languages ;  but  in 
the  later  dialectical  formations  it  has  been  con- 
fused with  other  oases  owing  to  the  simiUrit j 
of  the  suffix  by  means  of  which  it  was  con- 
structed. This  suffix  in  Sanscrit,  whidi  re- 
tained the  case  in  all  numbers,  is  t;  and  it 
was  manifestly  the  same  in  6(reek  and  Latin. 
Thus,  when  our  ordinary  grammars  tell  us 
that  in  the  phrase,  *  Bomse  vixit,'  ke  it«.^  at 
Rome,  Komas  is  in  the  genitive  case^  they  fall 
into  the  great  error  of  confasiiK  the  genitire 
case  with  the  locative  Bom»»i  >-  Ronue.  Hence 
arises  that  most  confusing  and  mischievous  of 
grammatical  rules,  which  tells  the  learner  that 
position  at  a  place  is  in  Latin  to  be  expressed 
by  the  genitive  singular  of  the  first  and  second 
declensions  of  nouns,  but  by  the  dative  or 
ablative  case  of  the  singular  number  with 
nouns  of  the  third  declension,  or  of  the  plural 
number  of  the  first.  Instead  of  this  rule,  which 
has  neither  rhyme  nor  reason  to  recommend 
it,  all  that  is  to  be  said  is  that  these  so- 
called  genitives  and  ablatives  are  really  the  old 
locative  case,  as  may  be  seen  by  comparing 
Eoma-i«£omae,  Abyd-i,  Carthagin-e,  AUien- 
is,  with  Sroprp,  2aA«tfUK-i,  'AM^iy,  &e.  It 
was  only  in  later  Latin  that  the  locative  as- 
sumed the  same  form  with  the  genitive,  the 
original  termination  of  the  latter  in  the  first 
declension  being  in  -as,  as  shown  by  the  form 
'pat^^r-fumilias';  and,  indeed,  the  idea  of  any 
genitire  at  all  is  seemingly  of  later  growth, 
everything  that  is  abstract  in  language  having 
been  originally  concrete.  (Max  Mullcr,  Lectuns 
on  Language^  first  series,  vi) 

Kocb.  The  Scotch  term  for  Lau  [which 
see].    [Louoh.] 

&ocbaber  4Lze.    [Battlb-axb.] 

Iiook  (A.-Sax.  loc).  An  instrument  com- 
posed of  springs  and  bolts,  used  for  the  iasten- 
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fog  of  doors,  dmvren,  chests,  Bee,  A  good 
lock  is  a  masterpiece  of  smith's  'work,  and  re- 
qaiies  much  delicacy  and  art  in  contriving  and 
Tuying  the  wards,  bolts,  springs,  and  other 
ports  of  which  it  is  composed,  so  as  to  adjust 
them  to  the  places  where  they  ore  serviceable, 
and  to  the  various  occasions  of  their  use.  The 
stiucture  of  locks  is  so  varied,  and  the  number 
of  inventions  of  different  sorts  so  extended, 
that  we  cannot  attempt  to  enumerate  thenu 
Those  placed  upon  outer  doora  are  called  stocM- 
locks;  those  on  chamber  doors  are  called 
9pfing4oek9 ;  such  as  are  hidden  in  the  thick- 
ness of  the  doors  to  which  they  are  applied 
are  called  mortice-locks  \  and  those  that  are 
applied  upon  the  outside  of  the  doors  are 
ealled  mm  rimloeks.  The  padlock  is  too  well 
known  to  require  description.  We  here  add  the 
conditions  which,  according  to  Mr.  Nicholson, 
appear  necessary  in  a  lock  of  the  most  perfect 
kind:  1.  That  certain  parts  of  the  lock  should 
be  variable  in  position  through  a  great  number 
of  eombinationa,  one  only  of  which  should  allow 
the  lock  to  be  opened  or  shut ;  2.  That  this  last- 
mentioned  combination  should  be  variable  at  the 
plAssnre  of  the  possessor;  8.  That  it  should 
net  be  possible,  aftetr  the  lock  is  dosed  and  the 
combination  disturbed,  for  anyone,  not  even 
the  maker  of  the  lock,  to  discover  by  an^  eza- 
mmation  what  may  be  the  proper  situation  of 
the  parts  required  to  open  the  lock ;  4.  That 
trials  of  this  kind  should  not  be  capable  of 
injuring  the  lock;  5.  That  it  should  absolutely 
reqnire  no  key,  and  be  as  easily  opened  in  the 
dark  as  in  the  light;  6.  That  the  opening 
and  shutting  be  done  as  easily,  and  by  a  pro- 
cess as  simple,  as  a  common  lock,  either  with 
or  without  a  key,  as  may  be  desired ;  7.  That 
the  keyhole  be  defended,  concealed,  or  inac- 
eessible;  8.  That  the  key  may  be  used  by  a 
Btmnger  withoat  his  knowing,  or  being  able  to 
diseorer,  the  adopted  combination;  9.  That 
the  key  be  capable  of  at^ustment  to  all  the 
variations  of  the  lock,  and  yet  be  simple ;  10. 
That.the  lock  should  not  be  liable  to  be  taken 
off  and  examined,  whether  the  receptacle  be 
open  or  shut,  except  by  one  who  knows  the 
adopted  combination.  These  considerations 
involve  a  mechanical  problem  of  great  diffi- 
culty; but  much  towards  its  accomplishment 
has  been  effected  in  various  inventions  by 
Btamah,  Chubb,  Taylor,  Hobbs,  &c.  The 
Komans  seem  to  have  knovm  the  use  of  tum- 
blers m  their  locks,  if  we  may  judge  from  the 
^ecimens  from  Pompeii 

LooL  That  part  of  a  musket  or  fowling^ 
piece  which  has  to  do  with  the  ignition  of  the 
ehaige  by  percussion. 

Lock.  In  internal  Navigation,  the  part  of 
a  canal  included  between  two  fioodgatesy  by 
means  of  which  a  vessel  is  transferred  from  a 
higher  to  a  lower  level,  or  from  a  lower  to  a 
higher.  It  is  also  applied  to  the  contrivance 
by  which  vessels  are  maintained  at  the  level 
of  high  tides  in  harbours  exposed  to  variations 
of  level    [Caxai..] 

On  Shipboard,  compartments  of 
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the  hold  for  the  stowage  of  diain  cables  and 
solid  shot  They  are  centred  round  the  foot  of 
the  mainmast ;  that  position  for  these  weighty 
objects  being  found  to  give  the  easiest  motion 
to  the  ship  as  she  pitches  in  a  head  sea. 

Kool^ttw.    [Tbtamus.] 

XKMomotton  (Lat  locus,  a  place,  and  motio, 
a  moving).  Such  motion  as  is  attended  by 
change  of  place  in  the  body  which  moves,  in 
contradistinction  to  motions  which  a  body  mav 
have  which  is  stationary.  Thus  a  dock,  a  mill, 
a  lathe  moves ;  but  as  no  change  of  place  of 
the  nuushine  is  produced,  such  motion  is  not 
locomotion.  A  steam  engine  which  being  fixed 
in  its  position  impels  other  bodies,  is  a  station- 
ary engine ;  but  one  which  travels  with  the  bodies 
which  it  drives  is  called  a  locomotive  engine. 

lioeomottwe  Bnglme.  Any  engine  which, 
being  employed  to  draw  loads  in  transport 
overland,  travels  with  the  load  which  it  draws. 

Since  the  improvement  and  extension  of  iron 
railways,  this  term  has  been  exclusively  applied 
to  the  steam  engines  by  which  loads  are  drawn 
upon  them.  Although,  strictly  speaking,  the 
steam  engine  b^  whidi  a  ship  is  propell^  is  a 
locomotive  eneine,  it  is  not  usual  to  apply  that 
term  to  it;  such  an  engine  being  called  a  marine 
engine,  [Stb^x  JBKOiinL]  The  term  locomotive 
engine  muBt^  therefore,  as  at  present  used,  be 
understood  to  express  the  travelling  steam  en- 
gine by  which  trains  are  drawn  on  railways.- 

History  of  the  Locomotive  Engine. — The  first 
practical  application  of  the  steam  engine  as  a 
locomotive  power  took  place  in  1804,  on  a  rail- 
road at  Merthyr  Tydvil,  in  South  Wales.  The 
engine  was  constructed  by  Messrs.  Trerithick 
and  Vivian,  under  a  patent  obtained  by  them 
two  years  previously.  This  engine,  in  several  re- 
spects, resembled  in  its  form  and  structure  those 
which  have  been  since  used  for  a  like  purpose. 

The  early  projectors  of  locomotive  engines 
were  all  impressed  with  a  notion  that  the  ad- 
hesion of  the  driving  wheels  to  the  rails  must 
be  insufficient  to  en^jble  ttie  power  applied  to 
these  wheels  to  give  progressive  motion 'to  the 
carriage ;  and,  without  thinking  it  necessary  to 
ascertain  by  actual  experiment  whether  such 
were  really  the  case  or  not,  the^  expended 
much  ingenuity  and  capital  in  devising  means 
for  overcoming  this  difficulty,  which,  ailer  all, 
turned  out  to  be  merely  imaginary.  Engineers 
were,  in  fact,  impressed  with  a  notion  that  if 
any  power  compelled  the  wheels  to  revolve, 
they  would  merely  slip  upon  the  rails,  and  that 
the  carriage  or  engine  would  remain  stationary. 
To  provide  against  this,  Messrs.  Trevithick  and 
Vivian  proposed  to  make  the  external  rims  of  the 
wheels  mtended  for  common  roads  rou^h  and 
uneven,  by  surrounding  them  with  projecting 
heads  of  naMs  or  bolts,  or  by  cutting  transverse 
grooves  in  them.  Seven  years  afterwards  Mr. 
Blenkinsop,  of  Leeds,  obtained  a  patent  for  a 
method  of  surmounting  this  ima^ary  difficulty 
by  the  substitution  of  a  rack  rail  for  the  ordi- 
naiy  smooth  rail,  and  constructing  teeth  on 
the  driving  wheels  to  work  in  the  teeth  of  this 
rack.  Various  other  ingenious  oontrivtoces 
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^ere  subsequently  produced  for  the  same  pur- 
pose until  about  tne  year  1814,  when  expe- 
rience at  Irasth  forced  upon  engineers  the 
knowledge  of  the  hct,  that  the  adhesion  of  the 
tires  of  the  wheels  with  the  rails  was  amply 
sufficient  to  piopel  the  engine,  even  when  draw- 
ing a  great  load  after  it. 

The  next  stimulus  which  the  progress  of  this 
invention  received  arose  from  the  project  of 
constructing  a  railway  between  Liverpool  and 
Manchester,  for  the  purposes  of  a  general 
traffic.  When  this  project  was  undertaken^  it 
was  not  decided  what  moving  power  was  most 
eligible  —  whether  horse  power,  stationary 
steam  engines,  or  locomotive  engines ;  but  the 
first,  for  many  obvious  reasons,  was  soon  re- 
jected, in  favour  of  one  or  other  of  the  last  two, 
and  after  an  ^borate  enquiry  the  decision  of 
the  directors  was  given  in  &vour  of  locomotive 
power.  Prizes  were  therefore  proposed  to  be 
given,  under  certain  stipulations^  to  those  who 
would  construct  the  most  effective  locomotiye 
engines  for  the  purposes  of  the  road. 

This  proposal  produced,  as  was  anticipated, 
much  competition ;  and  the  spirit  of  emulation 
being  roused,  a  trial  was  appointed,  which  took 
place  on  the  railway  in  October  1829.  Engines 
of  several  forms  were  produced ;  and  the  prise 
was  awarded  to  one,  called  the  Rocket^  oon- 
stmcted  by  Mr.  Robert  Stephenson,  the  son  of 
ld>.  George  Stephenson,  the  engineer  of  the  rail- 
way. ( Jeaflfreson  and  Pole,  L^e  of  Robert  8te- 
pheruon,)  In  the  first  trial,  this  engine  attained 
the  then  astonishing  speed  of  twenty-nine  miles 
an  hour;  and  when,  unhappily,  at  the  cere- 
mony of  the  openinff  of  the  railway,  the  acci- 
dent occurred  which  deprived  the  countiy  of 
Mr.  Huskisson,  his  wounded  body  was  con 
Teyed,  by  the  same  engine,  a  distance  of  about 
fifteen  nules  in  twenty-five  minutes,  being  at 
the  rate  of  thirty-six  miles  an  hour.  This  en- 
gine^ which  involved  in  its  construction  all  those 
mechanical  airangements  to  which  the  eKtr»- 
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ordinary  speed  and  power  of  the  locomotive 
engine  of  the  present  day  are  due,  is  repre- 
sented in  elevation  in  fig.  1 ;  and  a  cross  sec- 
tion of  the  boiler  and  furnace  is  represented 
in  fig.  2.  It  is  supported  on  four  wheels,  the 
weight  being  principally  thrown  on  the  larger 
pair  worked  by  the  engine.  The  boiler  is  a 
cylinder  6  feet  long,  having  the  chimney  at 
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cme  end,  and  the  fire  box  B  at  the  other.  Tfair 
box  is  surrounded  with  a  hollow  caaing,  which 
communicates  with  the  bot- 
tom of  the  boiler  by  a  tttbe 
G,  and  with  the  top  by  a 
tube  D.  The  water  in  the 
boiler,  therefore,  fiows  into 
the  casing,  and  fills  it  to  the 
same  levd.  as  that  which  it 
has  in  the  boiler.  When  the 
engine  is  at  work,  the  boiler 
is  kept  about  half  filled  with 
water,  and,  consequently,  the  casing  round  the 
ftimace  is  oompletdy  filled.  Steam  is  abno- 
dantly  generated  in  this  casings  ezpoeed  as  it 
is  on  eyery  side  to  the  radiant  heat  of  the  fire; 
this  steam  rises  in  bubbles,  and  passes  through 
the  tube  D  into  the  boiler.  The  lower  pan  of 
the  boiler  is  traversed  by  a  number  of  copper 
tubes,  the  ends  of  which  appear  in  fig.  2.  The 
fiame  and  heated  air  proceecmig  from  the  bnni- 
ing  fuel  pass  through  these  tnbesi  and,  after  tn- 
versing  the  whole  length  of  the  boOer,  escape 
into  the  chinmey,  imparting^  on  their  pasBBge, 
heat  to  the  water  in  the  boiler.  The  neceassrj 
draught  through  the  fomaoe  is  maintained  hy 
causing  the  cylinders  to  disdiaige  the  waste 
steam  into  a  pipe,  which  is  pfesentcd  vp  the 
chimney,  and  is  called  the  blast  pipeu  There  are 
two  cylinders  placed  outside  the  engine^  on 
either  side  of  it,  as  represented  in  fig.  1 ;  these 
are  placed  in  a  diagonal  position,  and  their  rods 
move  in  guides ;  the  end  of  the  piston  rod  is 
connected  with  one  of  the  spokes  of  the  whei'Is 
by  a  connecting  rod,  and  the  piston,  as  it  is 
driyen  by  the  steam  in  each  mreotioii  in  the 
cylinder,  causes  the  wheels  to  revolve. 

The  circumstances  in  this  mechanical  ar* 
rangement,  on  which  the  rapid  production  of 
steam  depends,  are  twofold;  firrt,  the  exten- 
sive suifiice  exposed  to  the  radiant  heat  of  the 
fire,  by  the  casmg  surrounding  the  fire  box,  and 
by  the  tubes,  twenty-five  in  number  and  only 
three  inches  in  diameter,  by  which  the  fiame 
and  heated  air  aro  conducted  through  the 
boiler  fmm  the  fire  box  to  the  chimney ;  and 
secondly,  by  the  powerful  draught  maintained 
in  the  furnace  by  the  current  of  steam  con- 
stantly discharged  u^  the  chimney.  It  has 
been  mainly  by  bringing  these  principles  more 
frilly  into  o^ration,  that  all  the  improvements 
since  made  m  the  locomotive  engine  have  been 
effected. 

Having  thus  briefly  sketched  the  history  of 
the  locomotive  engine,  we  will  now  give  a 
description  of  such  a  machine  in  one  of  its  most 
oemmon  forms. 

Description  of  the  LoeomoUm  Engine. — A 
— ii.-j — 1  vertical  section  of  a  locomotive 


engine  is  represented  in  fig.  3 ;  and  a  plan  of  the 
working  machinery,  including  the  cylinders, 
pistons,  eccentrics,  &c.,  which  are  under  the 
boiler,  and  by  the  operation  of  which  the 
engine  is  driven,  is  represented  in  fig.  4. 

The  boiler,  as  has  been  ex|^ined  in  the 
engines  already  described,  is  a  cylinder  placed 
upon  its  side;  the  firo  box  consists  of  two 
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aieagB  of  mthl,  one  within  the  other,  bolted 
together  hj  stays,  represeDted  at  A; ;  tiie  fire 
grate  IB  lepreeented  at  D.    The  fijra  door  is 


rppresented  at  ^,  opening  upon  the  platform 
where  the  engineer  etands.  It  will  be  per- 
eeiTed  in  the  section  fig.  3,  as  weU  as  in  the 
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plan  fig.  4,  that  the  fire  box  is  on  eyeiy  side 
smroanded  by  the  water  contained  between  the 
tvo  casings,  the  leyel  of  the  water  in  the  boiler 
being  abwe  the  roof  of  the  fire  box.  The  tnbes 
hj  which  the  flame,  and  the  products  of  com- 
bustion, are  drawn  from  the  fire  box  into  the 
emoke  box,  are  represented  at  E,  fig.  8.  The 
emoke  box  containing  the  cylinders  and  blast 
pipe,  and  supporting  the  chimney,  is  repre- 
tented  at  F.  In  the  engine  from  which  this 
drawing  was  taken,  the  boiler  is  a  cylinder  7} 
feet  long  and  3^  feet  diameter:  it  is  clothed  with 
a  canng  of  wood,  represented  at  a,  and  bound 
lonnd  by  iron  hoops  screwed  together  at  the  bot- 
tom. Wood  being  a  slow  conductor  of  heat  this 
coren'ng  has  the  effect  of  keeping  the  boiler 
warm  and  checking  the  condensation  of  steam. 

The  external  casing  of  the  fire  box,  BB,  is 
nearly  square  in  its  plan,  as  seen  in  fig.  4, 
being  4  feet  wide,  and  3  feet  7^  inches  long; 
it  is  constructed  of  wrought-iron  plates,  and 
descends  two  feet  below  the  boiler,  as  seen 
in  fig.  8 ;  the  top  being  semi-cylindrical,  of  a 
diameter  greater  than  that  of  the  boiler,  and 
eonoentricai  with  it  The  inner  casing,  ArAr,  fi^. 
4,  ia  similar  in  shape  to  the  external ;  but  it  is 
lower,  and  fiat  at  the  roof,  as  seen  in  fig.  3. 
The  snice  between  the  two  casings  is  from  3  to 
4  inches  in  width.  This  inter^  fire  box  is 
made  of  copper  plates. 

As  the  top  of  the  fire  box  would  be  liable  to 
be  dea^oyed  by  the  action  of  the  fire  if  the 
level  of  the  water  in  the  boiler  were  suffered  to 
M  b^w  it^  so  as  to  leave  it  uncoTered,  a 
leaden  plug  m  is  inserted  in  it,  which  would 
nelt  out  before  the  copper  would  become  inju- 
riously heated,  and  the  steam  rushing  out  at 
the  aperture  would  cause  the  fire  to  be  extin- 
guished. The  tubes  £,  which  serve  to  conduct 
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the  flame  through  the  boiler'  to  the  smoke  box» 
are  made  of  the  best  rolled  brass^  ^th  of  an 
inch  thick,  and  If  of  an  inch  in  external 
diameter;  they  are  124  in  number,  and  the 
distance  between  tube  and  tube  is  }  of  an  inch« 
The  tubes  act  as  stays,  connecting  the  ends  of 
the  boiler  to  strengthen  them;  but  besides 
these  there  are  rods  of  wrought  iron,  repre- 
sented at  Oy  fig.  3,  which  extend  from  ena  to 
end  of  the  boUer,  above  the  roof  of  the  fire 
box.  The  smoke  box  F,  containing  the  cylin- 
ders, steam  pipe,  and  blast  pipe,  is  4  feet  wide, 
and  2  feet  lon^ ;  it  is  formea  of  wrought-iron 
plates,  riveted  m  the  same  manner  as  those  of 
the  fire  box.  From  the  top  of  the  smoke  box, 
which,  likd  the  fire  box,  is  semi-cylindrical^ 
rises  the  chimner  G,  16  inches  diameter,  made 
of  |-inch  iron  plates,  riveted  and  bound  round 
by  noope.  Near  the  bottom  of  the  smoke  box 
the  woiking  cylinders  are  placed  side  by  side, 
in  a  horizontal  position,  with  the  slide  valves 
upwards,  as  seen  in  fig.  4. 

At  the  top  of  the  external  fire  box,  fig.  3,  a 
circular  aperture  is  formed  16  inches  in  diiv- 
meter;  and  mxm  this  aperture  is  placed  the 
steam  dome,  T,  2  feet  in  height,  Kod  seoired  to 
the  aperture  by  nuts.  The  steam  dome  is 
made  of  brass  nearly  half  an  inch  thick.  A 
frinnel-shaped  tube  d^  with  its  wide  end  up- 
wards, is  flanged  upon  the  side  of  the  great 
steam  pipe  S,  and  is  carried  upwards  so  that 
its  mouth  is  near  the  top  of  the  steam  dome  T. 
In  order  to  pass  into  the  steam  pipe  S,  the 
steam  which  fills  the  upper  part  of  the  boiler 
A  must  ascend  into  the  steam  dome  and  enter 
the  funnel  d^  as  indicated  by  the  bent  arrow  in 
fig.  8.  This  arrangement  prevents,  in  a  great 
degree,  the  efiect  of  priming,  by  which  word  is 
expressed  technically  the  spray  of  water  which 
rises  from  the  water  of  the  boiler,  and  is  mixed 
with  steam  in  the  upper  part  of  it:  as  the 
steam  ascends  into  the  steam  dome  this-  spray 
falls  back,  and  nothing  but  pure  steam  enters 
the  funnel  d.  The  wider  part  of  the  great 
steam  pipe  S  is  fianged,  and  screwed  at  the 
hinder  end  to  a  corresponding  aperture  in 
the  back  of  the  fire  box,  where  the  engineer 
stands ;  this  opening  is  covered  by  a  circular 
plate,  secured  by  screws,  having  a  stuffing 
box  in  its  centre,  of  the  kind  used  for  the 
piston  rods  of  steam  cylinders.  Through  this 
stuffing  box  the  spindle  or  rod  of  of  the 
regulator  passes ;  and  to  its  end  is  attached  a 
winch  A,  by  which  the  spindle  of  is  capable  ^f 
being  turned.  To  the  other  end  of  this  spindle 
at  e  is  attached  a  plate,  which  moves  upon 
apertures  formed  in  the  cover  of  the  end  of  the 
great  steam  pipe  S;  so  that,  by  turning  the 
winch  h  more  or  less,  this  plate  e  msij  be 
removed  more  or  less  from  over  the  openmgs ; 
and  thus  the  steam  may  be  allowed  to  enter 
the  steam  pipe  S  frt>m  the  steam  dome  T  in 
greater  or  less  quantity,  or  may  be  shut  off 
altogether.  The  steam  pipe  S  being  endosrd 
within  the  boiler,  is  maintained  at  the  same 
temperature  as  the  steam  in  the  boiler;  and 
therefore  the  steam,  in  passing  through  it,  is 
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not  liable  to  condexiflation.  The  steam  pipe, ! 
passing  through  the  tube  plate  at  the  front  of  | 
the  boiler,  is  tamed  down  at  right  angles  in  the 
smoke  box,  where  it  is  divided  into  two  branches, 
one  being  conducted  to  each  of  the  yalye  boxes 
of  the  cylinders.  The  lower  ends  of  these 
branches  are  flanged  to  the  Talre  boxes  at  the 
ends  of  the  cylinders  nearest  to  the  boiler:  by 
these  pipes  the  steam  is  conducted  into  the 
Talve  boxes,  or  steam  chests,  from  which  it  is 
admitted  by  slide  Talves  to  the  cylinders  to 
work  the  pistons.  On  the  upper  sides  of  the 
cylinders  are  the  yalve  chests  U,  communi- 
cating with  the  passage  m,  fig.  4,  leading  to  the 
back  of  the  cylinder,  n  leading  to  the  front,  and 
o  leading  through  the  side  pipe  P  to  the  blast 
pipe.  These  opening  are  governed  by  a  slide, 
so  that,  when  steam  is  admitted  through  m,  the 
communication  shall  be  opened  between  n  and  o. 
Thus,  when  steam  is  admitted  to  the  back  of  the 
cylinder,  the  steam  from  the  front  will  flow 
from  ft,  through  o,  into  the  blast  pipe.  When 
the  piston  reaches  the  front  of  the  cyUnder, 
then  the  slide  opens  a  communication  between 
n  and  the  steam  pipe,  and  between  m  and  o. 
Thus  steam  will  be  admitted  to  the  front  of 
the  cylinder,  while  the  steam  from  the  back  will 
escaipe  from  m,  through  o,  to  the  blast  pipe.  In 
this  way,  by  the  alternate  shifting  of  the  slide, 
steam  is  admitted  alternately  to  each  end  of  the 
cylinder,  and  allowed  to  escape  from  the  other 
end,  and  the  alternate  motion  of  the  piston  in 
the  cylinder  is  thereby  maintained.  The  pistons 
uspd  in  locomotive  enmnes  are  of  the  kind  called 
metallic  pistons,  and,  from  their  horizontal 
position,  they  have  a  tendency  to  wear  un- 
equally in  the  (r^linders,  their  weight  pressing 
them  on  one  side  only ;  but,  from  their  smaU 
size,  this  ejffect  is  found  to  be  imperceptible 
in  practice.  The  cross  pipe  P',  which  com- 
municates with  the  eduction  passage  o,  in  each 
of  the  valve  boxes,  has  an  opening  in  the 
centre  presented  upwards,  as  seen  in  fig.  4.  To 
this  opening  is  flanged  the  base  of  the  blast 
pipe  P,  fig.  3,  which  rises  in  a  direction  slightly 
curved,  and  has  its  mouth  presented  upwards  in 
the  centre  of  the  chimney  G-.  The  steam  which 
is  dischazged  at  each  stroke  of  the  pistons  from 
the  cylinders  passes  through  this  pipe,  and 
escapes  up  the  chimney  by  puifs.  When  an 
engine  is  moving  slowly,  these  pufib  are  dis- 
tinctly audible,  resembling  the  coughing  of  a 
horse;  but  when  at  full  speed,  they  succeed 
each  other  so  rapidly  that  the  ear  can  scarce- 
ly distinguish  their  intervals.  This  stream 
of  waste  steam,  continually  rushing  up  the 
chimney,  maintains  the  necessary  dnught 
in  the  fireplace;  the  upper  current  thus  pro- 
duced in  the  frinnel  causes  a  corresponding 
current  into  the  smoke  box  F,  through  the 
tubes  £;  and  thero  is  this  excellence  in  the 
arrangement^  that  the  force  of  the  draught  in 
the  chimney,  being  proportional  to  the  quantity 
of  steam  produced,  must  be  thercforo  propor- 
tional to  the  quantity  of  fiiel  necessaiy  to  be 
consumed.  I 

The  force  of  the  steam  thus  imprc^ssed  upon 
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the  pistons  is  oommtmicated  by  the  nieton  rbd* 
Y,  fig.  8,  the  cross  heads  of  wbicn  move  in 
guides,  to  the  connecting  rods  B,  which  are 
attached  to  the  crank  pins  of  the  working  axle 
G ;  so  that^  as  the  piston  rods  are  driven  back- 
wards and  forwards  in  the  cylinders,  the  work- 
ins  axle  is  made  to  revolve.  This  axle  has  the 
driving  wheels  of  the  locomotive  fixed  upon  it, 
and  the  enmne  is  impelled  forward  upon  thi) 
railway  as  the  wheels  revolve. 

The  method  b^  which  the  slides  are  made  to 
govern  the  admission  and  escape  of  the  st«am 
to  and  from  the  cylinders  is  neariy  the  same  as 
in  the  steam  engine  used  for  the  general  pur- 
poses of  manufacture ;  and  for  a  general  de- 
scription of  the  method,  see  Steam  Evonta 
Meanwhile,  it  may  be  here  briefly  stated,  that 
this  is  effected  by  two  circular  plates  called 
eccentrics,  fixed  at  £  E,  fig.  4,  on  the  great 
working  axle.  These  eccentrics  are  circular 
plates  or  rings,  foimed  upon  or  attached  to  tke 
axle  so  as  to  revolve  in  their  own  plane,  form- 
ing, in  effect,  a  part  of  the  axle  itself ;  bat  they 
are  so  placed  that  their  centres  do  not  ootncidie 
with  the  centre  of  the  axle,  and  consequently, 
as  they  reyolve  with  the  axle,  their  centres  are 
alternately  thrown  backwards  and  forwards,  w 
they  pass  on  the  one  side  or  the  other  of  the  axle. 
These  circular  plates  are  smrrounded  by  rings, 
within  which  they  revolve,  but  which  do  not 
revolve  with  them.  These  rings  are  alternately 
thrown  backwards  and  ibrwards,  by  the  play 
of  the  eccentrics ;  and  to  these  rings  are  attached 
rods  s  f  ,  which  communicate  motion  to  the  armR 
which  drive  the  rods  of  the  slides.  Thus  the 
alternate  motions  of  the  eccentrics  backwards 
and  forwards  proceed  from  the  working  axle, 
produce  a  corresponding  backward  and  forward 
motion  in  the  slides,  and  thereby  goven  tlie 
admission  and  escape  of  the  steam  to  and  from 
the  cylinders.  When  it  is  required  to  reverse 
the  motion  of  the  engine,  i.e.  to  make  it  move 
backwards,  the  motion  of  the  slides,  and  there- 
fore the  positions  of  the  eccentrics  on  the  work- 
ing axle,  must  be  the  contrary  of  that  necessaiy 
to  produce  a  progressive  motion.  Sometimes 
this  is  effected  by  shifting  the  position  of  the 
ecc«ntrics  on  the  working  a^e;  but  more 
commonly  it  is  effected  by  a  second  pair  of 
eccentrics,  represented  at  F  F,  fig.  4,  placed  on 
the  axle  in  a  position  contrary  to  the  otheia 
When  the  engine  is  driyen  backwards  the 
eccentrics  E  £  are  thrown  out  of  gear,  and 
the  eccentrics  F  F  are  brought  into  action. 

As  all  the  moving  parts  of  the  engine  require 
to  be  constantly  lubricated  with  oil,  to  diminisb 
the  friction  and  keep  them  cool,  oil  cnps  for 
this  purpose  are  fixed  upon  them.  In  some 
engines  tnese  oil  cups  are  attadied  separately 
to  all  the  moving  parts:  in  others  thsj  are 
placed  near  each  other  in  a  row  on  the  side  of 
the  boiler,  and  communicate  b^  small  tubes 
with  the  several  parts  to  be  lubricated. 

The  tender  is  a  carriage  attached  behind  the 
engine,  and  dose  to  it,  canying  coke  for  the 
supply  of  the  furnace^  and  a  tank  containing 
water  for  the  boiler.    The  feed  for  the  hoiler 
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is  condneted  throngh  a  curred  pipe  proceeding 
ftom  Uie  tank,  and  carried  &rBt  downwards, 
aod  aftenrazda  in  a  horizontal  direction,  as 
represented  at  K,  fig.  3,  under  tba  boiler.  It 
eommnnicatea  with  a  forcing  pump,  which  is 
worited  hj  an  ann  driTen  by  the  cross  head  of 
the  steam  piston.  By  this  pump  water  is  oon- 
stADtly  forced  into  the  boiler,  bo  long  as  the 
pump  is  kept  in  oonmmnication  with  the  tank ; 
and  this  commnnication  may  be  opened  or 
cot  off  by  a  oock  I,  goremed  by  the  engineer. 
As  the  feed  of  the  boiler  by  the  introduction  of 
cold  water  checks  the  activity  of  the  evapo> 
ratioD,  it  is  the  custom  not  to  feed  the  bouer 
regularly  and  constantly,  but  to  throw  on  the 
feed  when  the  work  on  the  engine  is  light  and 
the  (onsuraption  of  steam  small,  and  to  shut  it 
off  vhen  much  steam  is  required.  The  cir- 
eomstances  of  a  laUway  nataralljr  suggest  this. 
When  \hB  engine  is  ascending  an  incline  all  the 
steam  whid  the  boiler  is  capable  of  piodudng 
is  requized,  and  therefore  the  actrnty  of  the 
boiler  18  stimulated  by  shutting  off  the  feed ; 
but  in  descending  an  incline  less  power  is  re- 
quired, and  the  feed  is  put  on. 

Express  LoeomoUve  Engines, — The  exigent 
demand  for  speed  arisine  out  of  the  competition 
of  the  tival  gauges  and  the  establishment  of 
expreas  trains,  has  caused  engines  of  a  much 
more  powerful  class  to  be  mtroduced  since  the 
fint  edition  of  this  work  was  published.  An- 
aexed  we  giro  examples  of  this  dass  of 
engine,  being  the  express  engine  designed 
by  Mr.  Oooch  for  the  Great  Western  Bailway 
(fig.  6),  and  Crampton's  express  engine  (fig.  6) 
applicable  to  the  narrow  gauge.  These  engines 
vera  both  displayed  at  the  Great  Exhibition 
Flg.R. 


of  1851.     The  cylinders  of  GK>och's  engine 

are  each  18  inches  in  diameter  and  24  inches 

stroke;  the  dnTing-wheels  ai»  8  feet  in  dia- 

Plg.6. 


m^«t;  the  fire-grate  contains  21  square  feet  of 
an* ;  the  heating  surfece  of  the  fire  box  is  153 
sqiiaie  feet«    There  are  in  all  305  tubes  of  2 
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inches  diameter,  giving  a  surfece  in  the  tubes 
of  1,799  square  feet:  the  total  heating  surfece, 
therefore,  is  1,952  square  feet  Mr.  Gooch 
states  that  an  engine  of  this  class  will  evaporate 
from  300  to  360  cubic  feet  of  water  in  the  hour, 
and  will  convey  a  load  of  236  tons  at  a  speed 
of  40  miles  an  hour,  or  a  load  of  181  tons  at  a 
speed  of  60  miles  an  hour.  The  weight  of  this 
engine  emptr  is  31  tons ;  of  the  tender  84  tone ; 
and  the  total  weight  of  Uie  engine  when  loaded 
is  50  tons. 

Traetian  on  Roads  and  Railways, — The 
tractive  force  requisite  for  drawing  carriages 
over  well-formed  and  level  common  roads  is 
about  l-36th  of  the  load  at  low  speeds.  The 
tractive  force  requisite  for  drawing  carriages 
upon  railways  is  about  1 -300th  of  Sie  load,  or 
about  7^  lbs.  per  ton  at  low  speeds ;  but  in  the 
case  of  very  well  formed  railways  the  force 
necessary  for  traction  is  less  than  this.  The 
resistance,  however,  increases  very  rapidiv  with 
the  speed  of  the  train ;  and  Mr.  Gooch  has 
ascertained  experimentally  that  it  reouires  a 
power  of  1,018  horses  to  be  developed  in  the 
cylinders  to  give  to  a  train  weighing  149^  tons 
a  speed  of  61*3  miles  an  hour.  Of  this  power 
796  horses  are  expended  in  propelling  the  train, 
and  the  residue  is  expended  in  overcoming  the 
resistance  of  the  blast-pipe,  or,  in  other  words, 
in  blowing  the  fire.  The  evaporative  power  of 
a  locomotive  boiler  varies  as  the  fourth  root  of 
the  speed. 

Aooomottwe  Vower.  This  term  denotes, 
in  contradistinction  to  stationary  power,  any 
kind  of  moving  power  applied  to  the  transport 
of  loads  on  land,  and  travelling  with  the  toad 
which  it  draws.  Horses  employed  to  draw 
carriages  or  carry  loads  are  locomotive  powers. 
[LoooMonvB  Engimb.] 

liOOuUoldal  (a  word  coined  from  the  Let 
loculus,  a  cellj  and  cieo,  to  move).  In  Botany, 
that  mode  of  dehiscence  which  consists  in  the 
ripened  carpels  splitting  through  their  backs. 

&oeiilias  (Lat ).  In  Botany,  a  cell  or  cavity. 
The  term  is  usually  applied  to  the  cells  of  the 
ovary. 

&ociim  Tenena  (Lat.  holding  a  piace).  A 
term  denoting  a  deputy  or  substitute ;  the  French 
form  of  the  phrase  is  Libutbmutt  [which  see]. 

&oo»l  (Lat  place).  In  Ancient  Geometry, 
a  line,  right  or  curved,  eveir  point  of  which 
satisfies  given  conditions.  [Local  Pboblrm.] 
Thus  the  locus  of  a  point  equidistant  from  two 
given  fixed  points  A  and  B  is  the  right  line 
which  bisects  AB  perpendicularly. 

When  the  locus  of  the  variable  point  was  a 
straight  line  or  a  circle,  it  was  called  by  tlie 
ancient  geometers  a  plane  locus ;  and  when  it 
was  one  of  the  conic  sections,  a  solid  locus. 

Plane  loci  formed  a  branch  of  the  an- 
cient analysis  which,  according  to  the  account 
of  Pappus,,  was  treated  of  by  Apollonius  in 
two  books  which  have  been  lost  They  were 
partly  restored  by  Schooten,  a  Dutch  geometer, 
who  fiourished  in  the  seventeenth  century, 
and  by  Fermat ;  bnt  afterwards  in  a  complote 
manner  by   Br.  Simson  of   Glasgow,  whose 
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43«atiBe  De  Loeis  Plants,  published  in  1749,  is 
A  model  of  peometrical  elegance.  The  prin- 
cipal piopositioDS  may  be  found  in  Leslie's 
Geometrical  Analysis, 

In  Modem  Geometry,  the  term  loctu  is  used 
more  generally,  to  indicate,  not  only  the  carve 
described  by  a  variable  point,  but  also  the  sur^ 
face  generated  by  a  yanable  curve.  Thus  the 
locus  of  a  right  line  which  rests  upon  three 
fixed  right  lines,  not  in  the  same  plane,  is  a 
hyperboloid  of  one  sheet.  Envelopes,  again, 
may  be  regarded  as  the  loci  of  their  Chajllc- 
TBRisncs  [which  see]. 

The  locus  of  an  equation^  in  algebraic  geo- 
metry, is  the  curve  or  surface  upon  which  are 
situated  alltlie  p<»nt8  whose  cooidinates  satisfy 
that  equation.  In  this  manner,  loci  are  distin- 
guished into  orders ;  the  order  of  a  locus  being 
simply  the  degree  of  the  corresponding  equation. 

ftocuat  (Lat.  locnsta).  The  common  name 
of  a  species  of  insects,  forming  a  group  or  sub- 
genus of  the  GryUus  of  Linnaeus.  They  have 
coloured  elytra,  and  large  wings,  disposed  when 
at  rest  in  straight  fan-like  folds^  as  in  other 
Orthoptera,  and  frequently  exhibiting  bright 
blue,  green,  or  red  colours.  The  tlionix  is 
capacious,  to  afibrd  room  for  the  ^werAil 
muscles  of  the  wings,  and  is  marked  in  many 
species  with  one  or  more  crests  or  wart-like 
prominences.  The  locusts  fiy  by  starts,  but 
frequently  rise  to  a  considerable  height  Cer^ 
tain  species,  called  m'gratory  locusts^  unite  in 
incalculable  numbers,  and  emigrate,  resembling 
in  their  passage  through  the  air  a  dense  cloud : 
wherever  they  alight^  all  signs  of  vegetation 
quickly  disappear,  and  cultivated  grounds  are 
left  a  desert  But  the  mischief  does  not  end 
here ;  for  when  dead,  the  mass  of  decomposing 
bodies  is  so  great  that  the  air  becomes  poisoned 
by  the  fetid  exhalations.  The  second  chapter  of 
Joel  gires  a  powerful  description  of  the  devas- 
tation committed  by  these  destructive  insects. 

M.  Miot,  in  his  translation  of  Herodotus, 
has  given  it  as  his  opinion,  that  the  heaps  of 
bodies  of  winged  serpents  which  that  historian 
states  that  he  saw  in  £g\'pt,  were  nothing  more 
than  masses  of  this  species  of  locust  These 
insects  are  eaten  in  various  parts  of  Africa, 
where  the  inhabitants  collect  them  both  for 
home  consumption  and  for  commerce.  They 
take  away  their  elytra  and  wings,  and  preserve 
them  in  brine.  One  species  (Acridium  migra- 
toriumy  Latr.)  occasionally  commits  devasta- 
tions in  the  south  of  Europe  and  Poland ;  and 
stragglers  have  occasionally  reached  our  own 
coasts.  In  the  United  States,  the  term  locust 
is  applied  to  a  species  of  Cicada^  which  by  their 
numbers  and  voracity  are  almost  as  destructive 
as  the  true  locusts  of  the  Old  World. 

&ooiut-4ree.  The  Ceratonia  Siliqua.  The 
name  is  also  sometimes  applied  to  the  Rohinia 
Pseud-Acacia^ 

Kooiiata  (Lat ).  In  Botany,  a  term  ap< 
plied  to  that  form  of  spike  which  consists  of 
flowers  destitute  of  calyx  and  corolla,  the  fdace 
of  which  is  occ>upied  by  bracts,  and  has  a 
flexuose  rachln  that  does  not  fall  with  the 
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flowersL  The  grasses  afford  examplfls.  Eidl 
part  of  the  inflorescence  so  arranged  is  called  a 
hcustOf  the  structure  of  which  is  as  follows:  at 
the  base  are  two  opposite  empty  bncts  called 
glumes^  one  of  whicn  is  attached  to  the  rachii 
a  little  above  the  base  of  the  other ;  above  the 
glumes  are  several  florets  sitting  in  denticola- 
tions  of  the  raehis;  each  of  these  consists  of  one 
bract  called  a  yaU^  sometimes  with  the  midiib 
quitting  the  lamina  a  little  below  the  apex,  and 
elongated  into  a  bristle ;  and  of  another  bnct 
facing  the  first,  with  its  back  to  the  lachis, 
bifid  at  the  apex,  with  no  dorsal  vein,  bat  with 
its  edges  inflexed,  and  a  rib  on  each  side  at 
the  line  of  inflexion ;  and,  lastly,  within  thest 
pales  are  situated  two  extremely  minute  fleshy 
scales  {lodicula\  which  are  sometimes  connate, 
and  stand  at  the  base  of  the  sexual  oigans. 

&ode  (A.-Sax.  hedan,  to  lead).  The  tech- 
nical Mining  term  for  a  metalliferous  or  ore- 
producing  mineral  vein.  In  mining  districts 
ore  occurs  either  in  minend  veins  or  in  beds. 
If  in  the  former,  the  veins  are  almost  inva- 
riably found  to  hav«  one  ni  two  (x  three 
principal  directions^  being  either  nearly  pa^ 
allel  to  the  axis  of  elevation  of  the  diistrict, 
at  right  angles  to  that  direction,  or  making 
an  ansle  of  45^  with  it  The  flrst  smes  an 
genenmy  called  by  miners  rigJd-running  t«tnj 
or  lodesy  the  second  are  cross  courses^  and  the 
third  contra  lodes,  sometimes  called  cawnkn. 
Lodes  differ  almost  witiiout  limit,  in  Length, 
width,  and  depth,  and  also  in  the  nature  of 
their  mineral  oontenta.   [Minbbai.  VEOrs.] 

XrfkkMnuua  (A.-Sax.  lad-man,  a  leader),  A 
pilot  for  harix>ur  and  river  duty. 

Xrfklestar  (Icelandic  letdar-stiemi^  leading 
star).    A  name  for  the  pole  star. 

Kodestone.  The  name  given  to  magnetic 
iron-ore  when  endowed  with  magnetic  polarity; 
in  which  case  it  constitutes  the  native  magnet 
or  lodeetone.     [MACiosnTB.] 

Kodge.    [Fbrbvasonbt.] 

lodgement  (Fr.  logement).  In  Fortifica- 
tion, an  intrenchment  hastily  thrown  up  on  a 
captured  breach  or  outwork,  in  order  to  main- 
tain the  position  against  recapture. 

Iiodlcula.  In  Botany,  a  term  given  by 
Palisot  de  Beauvois  to  the  two  minute  colonr- 
less  fleshy  hypogynous  scales  which  are  si- 
tuated beneath  the  ovary  of  grasses. 

&odoloea«  The  Coco  de  Mer  or  Double 
Cocoa-nut,  L.  Seehellaruni,  belongs  to  this  genus 
of  palms,  which  is  found  only  in  the  Seychelles, 
and  is  there  so  rare  as  to  have  been  in  danger 
of  extinction  through  the  reprehensible  practice 
of  cutting  down  the  trees  for  the  sake>of  the 
nuts.  These  great  hard  black  two-ldbed  nnts 
are  Teiy  singular  objects.  The  trunk  is  set  in 
a  very  curious  socket-like  case. 

XK>em.  A  local  deposit  of  fluviatite  origin, 
consisting  of  a  flnely  comminuted  sand  or 
powdery  loam  of  ydlowish  grey  colour.  This 
sand  is  chiefly  argillaceous  matter,  with  aboat 
fifteen  per  cent,  of  carbonate  of  lime  and  as 
much  quartzose  or  micaceous  sand.  It  of^en 
contains  hard  calcareous  concretions  in  parallel 
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Uyen.  It  in  ansoUdifled,  and  easily  washed 
amj.  It  contains  land  shells,  and  sometimes 
freshwater  species.  Suecimea  eUmgata  is  charao- 
teristic  of  it.  It  rarely  shoiws  signs  of  stratifica- 
tion, being  perfectly  homogeneous.  It  chiefly 
occupies  ue  yalley  of  the  RhinOi  and  is  newer 
than  any  regolarly  deposited  rock  in  the  district 
It  is  sometimes  seventy  feet  thick.  Near  BAle 
it  caps  hills  1,200  feet  above  the  sea* 

Aofi  Irfis^iiiM,  In  Sea  language,  the  log 
is  a  piece  of  wood,  in  the  form  of  a  sector  of  a 
drde  (usoally  a  quadrant)  of  five  or  six  inches 
radius.  It  is  about  a  quarter  of  an  inch  thick ; 
and  80  balanced,  bv  means  of  a  plate  of  lead 
nailed  to  the  ciivnkr  part,  as  to  swim  perpen- 
dicularly in  the  water,  with  about  two-tmrds 
immersed  under  the  surfiiee.  The  log^line  is  a 
small  cord,  one  end  of  which  is  fastened  to  the 
log,  while  the  other  is  wound  round  a  reel  in 
the  stem  part  of  the  ship.  The  log  thus  poised 
keeps,  in  theoiy,  its  place  in  the  water,  while  the 
line  is  unwound  from  the  reel  as  the  ship  moves 
through  the  water;  and  the  length  of  line 
unwound  in  a  given  time  gives  the  rate  of 
the  ship's  sailing.  This  is  calculated  by  knots 
made  on  the  line  at  certain  distances,  while  the 
time  is  measured  by  a  sand-glass  of  a  certain 
Bomber  of  seconds.  In  order  to  avoid  calculation, 
the  length  between  the  knots  is  so  proportioned 
to  the  time  of  the  glass  that  the  number  of  knots 
unwound  while  the  glass  runs  down  shows  the 
number  of  miles  the  ship  is  sailing  per  hour. 
Tusa,  sumoe  the  glass  to  be  a  haif-minnte 
one,  it  wiU  run  down  120  times  in  an  hour. 
Kow,  distances  by  sea  are  reckoned  by  nautical 
miles  of  60  to  a  degree ;  so  that  each  mile 
contains  about  6,100  feet^  the  120th  part  of 
which  is  about  51  feet  If,  therefore,  the  knots, 
(which  are  pieces  of  coloured  cloth)  are  listened 
to  the  log-line  at  distances  of  61  feet,  the 
number  of  knots  unwound  from  the  reel  in  half 
a  minute  is  the  number  of  miles  the  ship  runs 
in  one  hour.  If  the  glass  runs  down  in  lees 
tiian  half  a  minute,  the  intervab  between  the 
knots  must  be  diminished  in  proportion.  The 
first  knot  is  placed  about  five  fathoms  from 
the  lo^  to  allow  the  latter  to  get  dear  of  the 
ship  before  the  reckoning  commences ;  and  the 
purt  of  the  line  between  the  lead  and  the  first 
knot  is  called  the  stray-line.  The  action  of 
the  log  is  uncertain,  currents  and  other  con- 
tingencies affeetinff  it  More  complicated  logs 
uo  often  used,  which  themselves  register  the 
nte,  direction,  &cl  The  log  is  heaveid  hourly 
in  men-of-war,  and  every  two  hours  in  merchant- 
y^esela,  the  particulars  being  each  time  entered 
in  the  ship's  log-book. 

iMffan  stoiiM  or  Booking  Stonefl. 
The  name  given  in  Cornwall  and  elsewhere  to 
blocks  of  stone  so  exactly  balanced  on  three 
points  of  the  solid  rock  below,  that  a  slight 
effort  win  move  them,  although  their  weight 
nay  amount  to  many  tons.  These  are  pro- 
Ubly  natural,  and  may  have  been  either 
dropped  by  iee  that  has  floated  over  or  moved 
apon  the  surface  during  the  glacial  period,  or 
io  shaped  by  the  effect  of  weathering. 
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(Logania,  one  of  the  genera). 
An  important  natural  order  of  perigynousExo- 
gens,  belonging  to  the  Gkntianal  alliance ;  in 
which  it  is  distinguished  by  having  opposite 
leaves  and  intervening  stipules.  The  oraer  is 
mostly  tropical,  and  includes  several  genersi  the 
most  important  of  which  is  Stryckkos,  which 
contains  the  Poison  Nut,  8.  nux  vomica;  the 
Tieuti,  8,  TieuU;  the  Woorali,  8  toxifsra ;  and 
the  Clearing  Kut^  8,  potatorum.  The  SpigeUas 
and  PotattoM  are  also  active  plants.  Stryeknos 
pseudoquina  is,  however,  said  to  be  the  best 
febrifuge  in  Brazil. 

Kogantte.  A  hydrated  siUcato  of  alumina, 
magnesia,  and  protoxide  of  iron,  occurring  in 
the  Laurentian  limestones  of  Canada^  and 
named  after  Sir  W.  £.  Logan. 

Aogarltlun  (€b.  X^r,  a  proportion^  and 
iiptBfA6s,  number).  Every  numoer  may  be  re- 
garded as  a  power  of  another  giren  invariable 
number  or  base.  The  exponent  of  that  power 
is  said  to  be  the  logarithm  of  the  number  to  that 
base.  Thus  10  being  the  base,  the  logarithm  of 
1,000  is  8,  and  generally  if  nmma^^  «  is  the 
logarithm  of  the  number  n  to  the  base  a, 
or  symbolically  x—locg^  Since  l»a*  and 
amma\  we  at  once  condude  that  the  logarithm 
of  1  is  0  in  every  system  of  logarithms,  and 
that  1  is  always  the  logarithm  of  the  base 
itself.  If  x^t  x^,  be  the  respective  logarithms 
of  any  two  numbers  n^,  n,,  and  a  the  base  of 
the  system,  we  haye  by  deflidtion 

and  hence 

whence 

that  is  to  say  (1)  the  logarithm  of  the  product 
of  two  or  more  numbers  is  always  e(jual  to  the 
sum  of  their  logarithms ;  similarly,  smce 

it  follows  that  (2)  the  logarithm  of  the  <^uotient 
is  the  excess  of  the  logarithm  of  the  dividend 
over  that  of  the  divisor.  Lastly,  since  n^"*— a""i, 
whether  m  be  integral  or  fractional,  we  conclude 
that  (3)  the  logarithm  of  any  power  of  a  number 
is  the  product  of  the  logarithm  of  the  number 
and  the  exponent  of  Ihe  power,  and  (A)  the 
logarithm  of  any  root  of  a  number  is  ootained 
by  dividing  the  logarithm  of  the  number  by 
the  index  of  the  root 

By  means  of  a  calculated  table  of  logarithms, 
therefore,  the  operations  of  multiplication,  divi- 
sion, involution,  and  evolution,  may  be  replaced 
by  tiie  simpler  operations  of  addition,  subtrac- 
tion, multiplication,  and  division.  Hence  the 
great  utility  of  logarithms  in  numerical  compu- 
tations. The  system  of  logarithms  in  general 
use  is  that  known  as  Briggs's  system,  which 
corresponds  to  the  base  10.  The  advantages 
of  the  system  will  be  manifest  on  observing 
that  the  logarithms  of  any  two  numbers  which 
di£fer  only  in  the  position  of  the  decimal  point-, 
have  the  same  decimal  part  or  mantissa,  and 
merely  differ  in  their  integral  parts  or  charao* 
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teristicB,  which  latter  can  be  easily  supplied,  so 
that  the  tables  need  only  contain  the  seTeral 
mantisBSB.    Thus, 

log  7359-4-log  (10»  X  7-3594)»8 +log  7-8694. 

Now  7*3594  being  between  1  and  10,  its  loga- 
rithm will  be  between  0  and  1,  and  will  conse- 
quently have  the  characteristic  0 ;  it  is  in  fact 
0-8668424.  Lop;  7359*4,  therefore,  will  have 
the  same  mantissa  with  the  characteristic  3, 
which  is  obyionsly  the  number  of  places  to  the 
left  of  the  units  place  at  tchich  significance 
begins  in  the  nnmber  7359*4*    Again,  since 

•0073694 -Zi^, 
1000' 

log  (00073694)aO-8668424-3. 

This  result,  which  is  m  reality  negative,  is 
usually  written  thus  8 ;  8668424,  the  mantissa, 
for  obvious  reasons,  being  preserved  positive, 
and  the  characteristic  alone  made  negative; 
the  latter,  it  will  be  observed,  indicates  that  in 
the  nnmber  0*0073694  significance  begins  three 
places  to  the  right  of  the  units  place^  whence  is 
manifest  the  very  simple  rule  for  supplying  the 
characteristic  of  the  logarithm.  [SioiOFicAirT 
Digits.] 

When  a  table  of  logarithms  has  been  calcu- 
lated to  any  base,  logarithms  to  a  different  base 
can  be  obtained  from  it  by  mere  multiplication 
by  a  constant  factor.  Thus  «=:  27182818284  . . . 
being  the  base  of  the  natural  or  Napierian 
system  of  logarithms  [ExFomiiTZAL  Sesibs],  x 
the  natural,  and  {  the  common  logarithm  of  one 
and  the  same  number,  we  shall  have  the  relation 
e*  »10<,  both  these  quantities  beinff  equal  to 
the  number  in  question.  Taking  Ube  natural 
logarithms  of  these  equals,  we  have 

This  number 

by  which  natural  logarithms  must  be  multiplied 
in  order  to  obtain  common  logarithms,  is  called 
the  modulus  of  the  latter  system. 

A  convergent  infinite  series,  by  means  of 
which  natural  logarithms,  and  hence  aU  others, 
may  be  calculated,  is, 


^°«(l-^)-^{ 


o 


}■■ 


the  manner  in  which  it  is  obtained  is  explained 
in  all  text-books.     [Exfonsmtial  Sbkibs.] 

Logarithms  were  invented  by  Lord  Napier, 
baron  of  Merchiston  in  Scotland ;  and  made 
known  in  a  work  published  by  him  in  1614, 
under  the  title  De  mirifici  Logarithmorum 
Canonis  Constructions.  Henry  Briggs,  a  con- 
temporary of  Napier,  and  professor  of  geometiy 
in  Gresham  College,  constructed  another  system, 
having  for  its  base  the  number  10,  which, 
corresponding  with  our  system  of  numeration, 
is  much  more  convenient  for  the  ordinary 
purposes  of  calculation.  Briggs  calculated  the 
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logarithms  to  14  places,  besides  the  index,  of 
all  numbers  between  1  and  20,000,  and  between 
90,000  and  100,000,  and  published  them  in 
his  Arithmetica  Logarithmica  in  1624.  Arias 
Vlacq,  a  native  of  Holland,  computed  the 
logarithms  of  the  numbers  from  20,000  to 
90,000,  and  thus  completed  what  had  been 
begun  and  partly  accomplished  by  Briggs ;  bat 
he  reduced  the  tables  to  10  decinuu  places. 
Vlaoq's  Arithmetica  Logarithmica  was  pub- 
lished at  Gk)uda  in  1628,  and  contained  the 
logarithms  of  all  numbers  from  1  to  100,000, 
calculated  to  10  decimals;  as  also  the  loga- 
rithms of  the  sines,  tangents,  and  secants  of 
every  minute  of  the  quadrant.  Vlaoq  after> 
wards,  in  1633,  published  another  most  valua- 
ble work,  his  Trigonometria  ArtificiaUs,  cod- 
taining  the  logarithmic  sines,  cosines,  tangents, 
and  cotangents  for  eveiy  ten  seconds  ^  the 
quadrant,  calculated  from  the  natural  sines,  &c 
of  the  Opus  Paiatinum  of  Kheticoa.  In  the 
same  year  another  work  of  the  same  kind,  the 
Trigonometria  BritannuM,  was  pnblidied  at 
Gk>uda,  containing  the  logarithmic  sines  and 
tangents  for  the  100th  part  of  every  degree  of 
the  quadrant,  together  with  a  table  of  natonl 
sines,  tangents,  and  secants.  Thes«  had  beea 
computed  by  Brings. 

Logarithms  being  of  constant  use  in  astrono- 
mical and  trigonometrical  calculations,  the 
tables  which  have  been  published  are  veiy 
numerous.  The  SMMt  complete  are  those  of 
Vlacq,  already  mentioned,  to  ten  decimals; 
but  they  are  yeiy  scarce,  and  can  with  difficulty 
be  procured.  There  is  an  edition  of  them  by 
Vega,  1797,  also  scarce.  €Uirdener*s  Logarithms, 
printed  in  1742,  in  4to.,  and  another  edition  of 
them  at  Avignon  in  France  in  1770,  are  to  sevea 
decimals.  Callet's  Logarithms^  in  8vo.,  like 
(Hrdener's,  contain  the  logarithmic  sines,  && 
for  every  10  seconds.  Taylov^s  Logarithms,  in 
4  to.,  and  also  Baguay's,  have  them  to  every 
second.  Button's  Logarithms,  and  Babbage's 
Logarithms  of  Numbers,  are  well  known.  The 
latter  was  (arefull^  collated,  and  is  veiy  ac- 
curate and  convenient  Hul8se*s  Samsnlung 
Mathematischer  Tqfeln  (second  stereotyped 
edition,  Leipzig  1849)  is  also  exceedingly 
accurate  and  useftiL 

The  above  (excepting  Vlaoq*s  and  Vega's) 
are  aU  to  seven  decimtd  figures,  but  for  man^ 
purposes  logarithms  to  a  less  number  of  deci- 
mals are  sufficiently  accurate.  For  navigation 
and  surveying,  tables  to  six  figures  are  the 
most  convenient,  as  they  give  in  general  the 
trigonometrical  hues  correct  to  sin^e  secondsL 
The  best  tables  of  this  kind  are  Farley's 
Tables  of  Btx-fisfure  Logarithms  (12mo.  1840). 
For  many  auoliaiy  computations  in  astronomy, 
it  is  sufficient  to  have  the  logarithms  to  iivt 
places.  The  reprint  of  Lalanae*s  Five-figurt 
Table  by  the  Useful  Knowledge  Society  (18nia 
1839)  is  convenient,  and  may  be  relied  on  for 
accuracy. 

Kogaiitbnile  Curve.  A  curve  whose  ab- 
scissae are  proportional  to  the  logarithms  of 
the  corresponding  ordinates.    It  may  easily  be 
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coBitrectrd  from  its  equation  9^m  kg^  or 
yea^whenm*^ is  the  modnlus  of  the 

ijBtein  of  logarithms  whosA  base  is  a.  This 
Bodoliis  is  precisely  the  subtangent  y  3-  at 

mj  point  of  the  cnrre,  that  is  to  say  the 
portion  of  the  abscisfla  axis,  of  constant  length, 
vkidi  is  intercepted  between  the  tangent  and 
theofdinateatany  point  The  curve  •bvionsly 
afifiwehes  the  abscissa  axis  asymptotically  on 
the  sfgiitiTe  side  of  the  orip^in,  and  recedes  to 
u  infinite  distance  firom  it  on  the  positive 
ade;  it  crosses  the  ordinate  axis  at  the  unit 
d  dktince  above  the  origin. 

The  curve  was  investigated  first  by  Gregory 
of  8t  Vincent,  and  afterwards  by  Huygens, 
Ealer,  snd  others.  YHth  respect  to  a  contro- 
xtrtj  which  arose  as  to  the  proper  interpre- 
tation of  the  equation  yae*,  see  KuWs  Anal. 
Irf.icL  UL ;  Vincent,  in  (}eigonne*8  AnnaleSf 
vol  XV. ;  and  Gregoxy  in  Cam,  and  Dub.  Math. 
Jomwl,  vol  i. 

lisf  ilHimki  SpiittL  A  curve  imagined 
by  Dcflcutes^  and  best  defined  by  its  polar 
n{iiation  r^a*.  It  has  the  property  of  repro- 
dndng  itself  in  various  ways ;  its  involute,  re- 
cipioeal,  evolute,  inverse,  pedal,  &c.  are  all 
kgiriihmic  spirals,  as  are  also  its  caustic  by 
n:iBflu<m  and  refiraction,  the  light  being  incident 
from  the  pole.  It  cuts  all  its  radii  rectores  at 
ft  eottitant  angle  whose  tangent  is  the  modulus 
of  the  system  of  logarithms^  having  the  base  a, 
i.c  the  radius  vector,  ooiresponding  to  the 
iDgle0»l. 

Newton  proved  that  if  the  force  of  gravi- 
tatioo  had  been  invenely  as  the  cube  of  the 
dittanee,  instead  of  the  square,  the  planets 
voold  have  shot  off  from  the  sun  in  logarithmic 
^iiala    (Prineivia,  lib.  i.  prop,  ix.) 

James  Bemoiuli's  paper  on  this  curve  in  the 
Ma  Eruditorum^  1692,  is  well  worthy  of 
pcnml  as  a  fine  specimen  of  mathematical 
cloqvBce  and  enthusiasm. 

&Ofle  (Or.  A<our4,    sc.  Wx>^)  *^^^t  ^t^ 

Uyw,  dueomrse).  Logic  has  been  defined  to  be 

the  idfloce^  and  also  the  art,  of  reasoning.    It 

ii  a  science,  because  it  investigates  those  prin- 

riplfis  on  which  reasoning  procMds :  it  has  been 

tenBfed  an  art,  as  ftimishing  rules  whereby  the 

&nnal  part  of  an  argument  may  be  constructed. 

Ixgie  was  highlv  valued,  perhaps  overvalued, 

ftniongandent  philosophers.  The  Stoics,  in  par- 

ticakr,  were  oelebiated  for  their  application  of 

i^  uindides  to  their  own  favourite  metaphy- 

^iod  diaoissions.    From  the  abuse  of  logi»il 

^Mvkdge  arose  the  celebrated  fiiUades  of  the 

^ofihisti,  who,  according  to  the  satirical  repre- 

•cnutions  of  Athenian  writers,  were  hired  to 

^niah  their  pupils  with  the  means  of  defend- 

^  right  or  wrong  positions  with  equal  facility. 

jfoo  of  Elea  is  called  ihe  father  of  loaic,  or 

^(ftlfctiei,  sooording  to  the  ancient  appeUation 

^  the  icienee ;  but  wo  are  not  well  acquainted 

^ith  the  discipline  which  he  taught ;  although 

U  eu  hardly  have  consisted,  as  more  recent 

396 


LOGIC 

writen  have  represented,  of  a  mere  manual  of 
captious  fallacies.  But  it  is  to  the  master 
mind  of  Aristotle  that  the  science  owes,  as  tar 
as  we  are  able  to  ascertain,  its  first  exposition, 
and  its  systematic  developement.  When,  in  the 
middle  ages,  the  Aristotelian  logic  became  the 
foundation  of  the  scholastic  philosophy,  at- 
tempts were  made,  especially  one  by  the 
famous  Raymond  Lullius,  to  throw  the  science 
into  a  new  form,  but  without  succees.  In  con- 
sequence of  the  various  misapplications  and 
perversions  which  the  system  hadundei^one 
in  the  hands  of  later  dialecticians,  it  fell  into 
great  disrepute  in  modem  times ;  and  many  of 
our  first  metaphysical  writers,  as  Locke,  for 
example,  have  treated  it  with  a  contempt  not 
wholly  undeserved  bv  the  ordinary  expositions 
of  the  nature  and  objects  of  the  science. 

The  following  sketch  gives  the  outlines  of 
the  science,  as  set  forth  in  Whately's  Elements 
of  Logic. 

However  multifarious  the  subjects  to  which 
reasoning  may  be  applied,  and  however  com- 
plicated its  details  may  become,  the  process  by 
which  all  reasoning  is  conducted  is  one  and  the 
same.  Whoever  seeks  to  prove  that  because 
one  thing  is  thus,  therefore  another  thing  is  so, 
whether  he  be  a  philosopher  pursuing  a  recon- 
dite truth,  or  a  labourer  commenting  on  the 
events  of  his  daily  life,  cannot  travel  out  of  the 
bounds  of  Aristotelian  syllogism.  In  analysing 
the  process  in  question,  we  find,  in  the  first  place, 
that  every  Ixuthf  or  apparent  truth,  arrived  at 
by  reasoning,  technically  termed  a  conclusion, 
is  deduced  from  two  other  propositions,  techni- 
cally termed  premisses^  either  both  ei^ressed, 
or  one  expressed  and  the  other  imphed.  In 
many  instances  it  is  at  once  evident  to  the 
mind  of  one  capable  of  reasoning  that  if  the  two 
premisses  be  true,  the  conclusion  must  follow. 
Thus,  if  I  wish  to  prove  the  mathematical  truth 
that  every  A  is  equal  to  B,  I  find  a  third 
quantity,  C,  which  is  equal  to  both ;  and  my 
argument  then  assumes  the  following  shape: 
*  Whatever  is  equal  to  C  is  equal  to  B  ;*  but  every 
A  is  equal  to  C,  therefore  every  A  is  equal  to  B.- 
Here the  connection  between  the  conclusion 
and  the  premisses  is  at  once  evident  and  true; 
but  there  are  many  cases  in  which  there  is  an 
apparent  connection  which  is  in  reality  false  t 
in  other  words,  from  two  premisses  a  conclusion 
is  deduced,  which,  admitting  the  truth  of  those 
raemisses,  does  not  in  reality  follow  from  them. 
The  following,  for  example,  is  an  instance  of  a 
conclusion  incorrectly  deduced  from  its  pre- 
misses, which,  nevertheless,  might  at  first  sight 
pass  current  for  reasoning:  *  Every  rational 
agent  is  accountable ;  brutes  are  not  rational 
agents,  therefore  brutes  are  not  accountable.' 
To  explain  the  reason  why  the  first  of  these 
two  arguments  is  sound,  and  the  latter  un- 
sound, requires  the  examination  not  of  truths  in 
mathematics  or  in  natural  religion,  but  simply 
of  the  common  process  of  reasoning ;  and  logic 
affords  the  means  of  making  such  an  analytical 
investigation.  The  first  of  these  arguments  is 
a  correcti  the  latter  a  false  or  apparent,  syllo- 
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ttfsm ;  and  the  validity  of  the  first  and  inva- 
Udity  of  the  latter  depend  upon  the  uecessary 
or  unnecessary  connection  between  the  pre- 
misses and  the  conclusion.  A  sinp;le  sentence 
may  often  be  found  to  contain,  elliptically  ex- 
pressed, and  compressed  into  a  narrow  compass, 
a  whole  chain  of  separate  syllogisms ;  but  eveiy 
single  conclusion  has  been  arriyed  at  by  this 
process,  and  by  this  only. 

The  principle  of  the  syllogism  is  contained 
in  the  famous  maxim  termed  in  the  schools  of 
the  middle  ages  the  dictum  de  omni  et  nuUOf 
yis.  that  *  whatever  is  predicated  (i.e.  affirmed 
or  denied)  universall^r  of  any  class  of  things, 
may  be  predicated,  in  likH  manner  (i.e.  af- 
finned  or  denied)  of  any  thing  comprehended 
in  that  class.'  Thus,  for  example,  in  the  in- 
stance previously  given  of  a  valid  argument, 
if  it  can  be  predicated  of  the  whole  dass  of 
things  which  are  equal  to  C  that  they  are  also 
equal  to  B ;  if  I  find  bh^  thing  equal  to  G,  I 
may  predicate  of  it  that  it  is  equal  to  B  also. 
Hence  my  second  premiss,  A  is  equal  to  C, 
serves  to  bring  me,  logically,  to  the  required 
conclusion— that  A  is  equal  to  B.  This,  there- 
fore, is  the  general  principle  on  whidi  that 
process  is  conducted  which  takes  place  in  eveiy 
syllogism. 

In  order  thatreasoninff  may  be  contemplated 
simply  as  reasoning,  without  any  reference  to 
the  essential  truth  or  falaehood  of  the  pro- 
positions contained  in  it,  and  also  with  a  view 
of  fomishing  brief  and  expressive  forms,  like 
those  of  algebra,  instead  of  words  at  length, 
a  set  of  arbitraiy  symbols  are  employed  in 
logic,  to  denote  the  quantity  and  quality,  as 
they  are  termed,  of  propositions.  Every  pro- 
position either  affirms  or  denies  a  fact;  every 
proposition  also  predicates  (L  e.  affirms  or  de- 
nies) that  a  certain  attribute  belongs  either 
to  a  whole  class,  or  to  some  members  of  a  class, 
of  objects :  propositions  are  therefore,  in  quality, 
either  affirmative  or  negative ;  in  quantity,  uni- 
versal or  particular.  Thus  the  four  symbols 
of  propositions  in  logical  manuals  are,  A,  uni- 
versal affirmative;  1,  particular  affirmative; 
E,  universal  negative ;  O,  particular  negative. 
And  the  form  of  a  enrJlogism,  according  to  the 
character  of  each  of  its  premisses  and  of  the 
conclusion,  is  expressed  by  three  of  these 
letters.  Thus  the  syllogism  first  given,  con- 
siBting  of  three  universal  affirmatives  (for  it 
will  be  found,  on  examination,  that  each  pro- 
position predicates  a  certain  attribute  of  all 
the  members  of  a  class),  will  be  designated  by 
A  A  A ;  a  iyllogism  termed  in  logical  language 
barhara.     [Stixooish.] 

It  is  also  found,  on  farther  analysis,  that  a 
syllogism  embraces  three  separate  objects  or 
notions,  two  of  which  are  compared  with  the 
third,  and  in  consequence  of  that  comparison 
pronounced  to  agree  or  disagree  with  each 
other.  Thus,  in  the  syllogism,  '  No  dishonest 
man  is  a  good  citizen:  Caius  is  a  dishonest 
man ;  therefore  Caius  is  not  a  good  citizen ; 
the  individual  object^  Caius^  and  the  dass  of 
objects,  ^oorf  citizens^  being  compared  with  a 


third  class,  elishonest  mm,  are  fbund,  the  mt 
to  agree,  the  other  to  disagree,  with  that  dass ; 
and  hence  it  inevitably  follows  that  they  dis- 
agree with  each  other — ^i.e.  the  conduaonof 
the  syllogism  is  negative.  These  three  objects, 
or  terms,  as  they  are  called  in  logic,  occur  in 
every  syllogism.  The  predicate  of  the  con- 
clusion—-!, e.  that  termwnich,  in  the  oondusioB, 
is  predicated  of  the  other,  in  this  instance  ^aod 
cittsen—ia  called  the  mqfor  term ;  the  subject 
of  the  conclusion — i.  e.  that  term  of  which  the 
other  is  predicated  (Caius) — is  the  minor  term; 
and  the  term  with  which  the  other  two  are 
respectively  compared,  dishonest  fRon,  is  the 
middle  term. 

But  every  word,  or  combination  of  words,  is 
not  capable  of  constituting  a  term — i.  e.  eome- 
thing  which  may  be  predicated  of  another 
thing,  or  of  which  another  t^ing  may  be  pre- 
dicated. In  the  first  pkce,  adverbs,  prepo- 
sitions, nouns  in  any  inflection  from  the  nomi- 
native ease,  &c,  can  only  fonn  parta  of  a  term ; 
in  logical  phrase,  they  are  qmcateeorematic! 
acfjectives,  also,  have  always  implieSy  a  nomi- 
native subjoined,  when  employed  as  terma 
Verbs  are  mixed  worda,  being  resolvable  into  s 
term  employed  as  a  predicate,  united  to  the 
copula  or  auxiliaiy  verb  (is  or  is  not).  Thus, 
nouns  in  the  nominative  case  alone  are  simple 
terms  or  categorematics ;  these,  again,  aie 
either  the  name  of  an  individual  or  the  name  of 
the  class:  the  former  (singular  terms)  may  be 
suljects,  but  cannot  be  predicates;  the  latter 
may  be  either.  Thus,  in  the  propositioo 
'  Crassus  is  rich,'  the  singular  t^'rm  Crassus  is 
the  subject  of  which  it  is  predicated  that  he  is 
rich — i.  e.  a  rich  man. 

A  common  term,  being  a  word  eqnaSy  appli- 
cable to  a  number  of  individuals,  expresses  a 
notion  formed  by  the  fiiculty  of  abstraction. 
When,  for  example,  we  contemplate  several 
individual  oak  trees,  and  abstract  from  each 
its  separate  peculiarities  of  height,  growth,  &c., 
we  form  the  notion  of  an  oak.  Contemplating 
a  number  of  trees  of  mixed  spedes,  and  al^ 
stractin^  from  each  its  specific  pecnliaiiu'es  of 
leaf,  fruit,  &c.,  we  next  arrive  at  the  common 
notion  tree.  These  common  notions  or  terms 
are  then  the  predicahUs  which  can  be  affirmed 
or  denied  of  other  olpects. ' 

Predicables  are  divided  into  several  kinds 
although  the  division,  perhaps,  appertains  in 
strictness  rather  to  metaph^ical  than  to  logical 
science.  Every  predicable  is  said,  according  to 
this  division,  to  express  either  the  Gsxua,  Spe- 
cies, DiFFBRSKCB,  PsopBSTT,  or  AcciDEKT,  be- 
longing to  an  individual.  [See  these  heads,  and 
PnxDicABLB.]  But  it  is  to  be  remembered  that 
a  predicable  may  be  referred  to  one  or  other  of 
these  several  kinds,  according  to  the  point  of 
view  from  which  it  is  contemplated.  If  I  say 
of  Caesar  that  he  is  a  man,  I  express  his  spedes^ 
considering  him  in  those  respects  in  which  he 
differs  from  other  animals.  If  I  say  that  he  was 
brave,  I  express  a  property.  If  I  predicate  of 
him  the  several  circumstances  in  which  he  ab- 
solutely diffi.*red  from  all  other  men,  I  express 
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tint  property  or  that  bifndle  of  united  pro^  '; 
perdes  which,  forms  his  difference,  Eveiy  pre- 
dicable,  with  a  little  attentioxi,  may  be  ranged 
under  one  or  the  other  of  these  Ato  dasses.  I 
Theoopolar  system  of  logic  thus  set  forth  by  ' 
Dr.  Whately  has  proToked  a  series  of  contro-  { 
Tersiee  whidi  at  tne  least  serre  to  show  how 
stioDg  a  power  the  Realism  of  the  schoolmen  | 
has  retained  eyeii  over  those  who  profess  to  re-  I 
gnid  their  theory  with  contempt  The  views  1 
of  Whately  on  the  snbjects  of  Predication  and 
Syllogism  assign  to  names  a  mysterious  virtue 
vkieh  the  Realists  attributed  to  abstract  reali- 
ties; and  if  this  be  so,  it  follows  of  necessity  that 
lie  ooiM  not  have  clearly  seen  the  nature  or  the 
object  of  the  science  which  he  was  striying  to 
promote.  To  lay  bare  the  errors  and  defects  of 
this  system,  not  &om  any  desire  to  win  an  in- 
tellectual victory,  but  with  the  simple  wish  to 
Bhow  that  logic  is  a  true  science  of  which  the 
enltiTation  is  not  mere  waste  of  time^  is  the 
object  of  Mr.  John  Stuart  Mill's  System  o/Lo- 
^  RaHoeintitive  and  InducHoe*  These  errors, 
m  Mr.  MiU's  jndement,  are  to  be  traced  to  the 
belief  that  the  principle  of  the  syllogism  is  con- 
tained in  the  Aristotelian  dictum  de  omni  et 
nullo,  which  makes  the  theory  of  predication  to 
eonsistin  referringsomething  to  a  dass,  i.e.  either 
placing  an  individual  under  a  class  or  placing 
one  class  under  another  class,  or,  in  the  case  of 
negatives,  exdoding  them  from  that  class. 
TiJcen  without  ^uaufication,  this  method  im- 
plies that  mankind  in  the  beginning  decided 
on  all  possible  classes^  and  1^  to  us  simply 
the  task  of  referring  everfthing  to  its  proper 
dasa  In  refutation  of  tms  theory,  Mr.  Mill 
remarks  that  when  we  say,  *  Snow  is  white,'  we 
think  of  snow  as  a  daas,  but  not  of  white  ob- 
jects as  a  class,  and  indeed  of  no  other  white 
object  except  snow  and  of  the  sensation  of  white 
which  is  caused  by  it  'When  I  have  judged 
or  assented  to  the  propoGntions  that  snow  is 
▼hite  and  that  several  other  things  also  are 
white,  I  gradually  begin  to  think  of  white  ob- 
jects as  a  class.  But  this  is  a  conception  which 
followed,  not  preceded,  those  judgments,  and 
therefore  cannot  be  given  as  an  explanation  of 
them.  The  doctrine,  therefore,  is  founded  on 
a  ktent  misconception  of  the  nature  of  dassifi- 
cstion. .  .  .  When  it  was  found  that  the  dia* 
mond  was  combustible,  it  was  referred  to  a 
dass  (of  combustibles)  to  which  tiU  then  it  had 
not  bebnged ;  it  was  so  placed  because  the  pro- 
position is  true;  the  proposition  is  not  true, 
because  the  object  is  placed  in  the  dass.' 
Hence  the  Aristotelian  dictum  turns  out  to  be 
a  si|pial  ffoTf^or  rp^r^pop,  while  it  is  seen  that 
claaofleation  is  the  result  of  induction  applied 
to  the  phenomena  of  nature  and  to  all  cognisable 
facts ;  and  logic,  instead  of  being  coined  to 
mere  names  and  formulse^  becomes  a  science 
which  deals  with  things  as  we  find  them ;  in 
other  words,  with  focts.  In  truth,  the  dictum 
de  omni  et  nullo  ceased  to  have  any  real  force 
when  the  theoiy  of  the  Realists  was  rejected. 
'  80  long  as  what  wese  termed  universaJs  were 
n'garded  as  a  peouliHr  kind  of  substanoesy  hav- 
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ing  an  objective  existence  distinct  teom  the  in- 
dividual objects  classed  under  them,  the  dictum 
de  omni  et  nullo  conveyed  an  important  mean- 
ing. .  .  .  The  assertion  that  the  entire  nature 
and  properties  of  the  substantia  secunda  formed 
part  of  the  properties  of  each  individual  sub- 
stance called  by  the  same  name,  that  the 
properties  of  man,  for  example,  wero  properties 
of  all  men,  was  a  proposition  of  real  significance 
when  man  did  not  mean  aU  men,  but  somewhat 
inherent  in  men  and  vastly  superior  to  them  in 
dignity.  Now,  however,  when  it  is  known  that 
a  class,  a  universal,  a  genus  or  species,  is  not 
an  entity  per  se,  but  neither  more  nor  less 
than  the  individual  substances  themselves 
which  aro  placed  in  the  class,  and  that  thero 
is  nothing  real  in  the  matter  except  those 
objects,  a  common  name  given  to  them  and 
common  attributes  indicated  by  the  name, 
what  do  we  learn  by  being  told  that  what- 
ever can  be  affirmed  of  a  dais  may  be  affirmed 
of  every  object  contained  in  the  dass?  The 
dass  is  nothing  but  the  objects  contained  in  it ;! 
and  the  dictum  de  omni  merely  amounts  to  the 
identical  proposition,  that  whatever  is  true  of 
certain  objects  is  true  of  each  of  those  objects.' 
But  modem  philosophers,  who  would  regard 
the  theoiy  of  the  Realists  with  contempt,  wero 
still  under  the  spell.  '  Once  accustomed  to  con- 
sider sdentific  investigation  as  essentially  con- 
sistent in  the  study  of  universals,  men  did  not 
drop  this  habit  of  thought  when  they  ceased  to 
regard  universals  as  possessing  an  independent 
existence ;  and  even  those  who  went  the  length 
of  condemning  them  as  mere  names  could  not 
free  themsdves  from  the  notion  that  the  inves- 
tigation of  truth  consisted,  entirely  or  partly, 
in  some  kind  of  conjuration  or  juggle  with  those 
names.'  Lo^c,  then,  is  not  concerned  primarily, 
or  necessarily,  or  chiefly,  with  universals — 
the  proppsitiona  which  aro  so  called  being 
noUunpp  moro  than  general  statements  jotted 
down  in  a  note-book  for  convenience  of  rofer- 
ence,  and  having  a  value  only  in  the  measuro 
in  which  they  correctly  sum  up  fiicts.  Hence 
'propositionB  aro  not  assertions  respecting  our 
ideas  of  things^  but  respecting  the  things 
themselves,'  and  '  every  proposition  which  con- 
veys real  information  asserts  a  matter  of  fact» 
dependent  on  the  laws  of  naturo,  and  not  on 
artificial  dassiflcation,'  all  other  propositions 
being  simply  verbal,  and  all  syllogisms  founded 
on  such  propositions  being  meroly  verbal  also, 
and  about  as  edifying  as  the  rovolutions  of  a 
squirrd  in  its  cage.  This  analysis  exhibits, 
then,  as  the  prindple  of  syllogism,  not  the 
unmeaning  Aristotelian  dictum,  'but  a  fun- 
damental prindple,  or  rather  two  prindples, 
strikingly  resembHingthe  axioms  of  mathematics. 
The  fitet^  which  is  the  prindple  of  affirmative 
Gyllogisms,  is  that  things  which  coexist  with  the 
same  thina  coexist  with  one  another ;  the  second, 
the  principle  of  negatives,  that  a  thing  which 
coexists  with  anot^  thing  with  which  other  a 
third  thing  does  not  coexist,  is  not  coexistent 
with  that  third  thing.  These  axioms  manifestly 
rdate  to  facts^  not  to  conventions ;  and  one  or 
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other  of  them  ifl  the  ^ronnd  of  the  legitimacy 
of  eveiy  aigoment  in  which  fiicts  and  not 
conventions  are  the  matter  treated  of/  Unless 
these  statements  can  be  reftited,  the  anper- 
Btructure  of  Whatel/s  system  of  logic  is 
shattered.  Thus,  the  theory  that  a  common 
term  expresses  a  notion  formed  by  the  faculty 
of  abstraction  is  at  once  set  aside  on  the  ground 
that  no  name  can  be  the  result  of  the  process 
of  abstraction,  which  can  but  giTe  certain 
qualities  as  essential  or  otherwise  to  the  object 
to  be  defined,^  but  which  does  not  imply  that 
any  other  otgect  of  oompariaon  exists.  The 
idea  that  a  syllogism  is  vicious  if  there  be 
anything  more  in  the  conclusion  than  was 
assumed  in  the  premisses,  still  more  completely 
betrays  the  misconception  which  underhes  the 
whole  system ;  for  it  implies  *  that  nothing  ever 
was  or  can  be  proyed  by  syllogism  which  was 
not  Imown  or  assumed  to  be  known  before.' 
Such  a  view  would  further  involye  the  admis* 
sion  that  ratiocination  is  not  a  process  of  infer- 
ence, and  that  syllogism  to  which  the  word 
reasoning  has  so  often  been  represented  to  be 
exclusiTely  appropriate  is  not  really  entitled 
to  be  called  reasoning  at  all.  But  logicians 
who  8i>eak  thus  of  the  syllogism  still  insist 
that  it  is  a  process  of  inference.  How,  then,  is 
this  proved  ?  If  we  say,  '  All  men  are  mortal : 
this  or  that  living  being  is  a  man:  therefore 
he  is  mortal,'  we  mfer  new  truth,  i.  e.  a  truth 
not  ascertained  hj  actual  observation,  for  the 
being  in  question  is  not  yet  dead ;  but  how  do 
we  infer  it?  'Do  we  in  reality  conclude  it 
from  the  proposition.  All  men  are  mortal  ?  I 
answer.  No.  The  enor  committed  is  that  of 
overlooking  the  distinction  between  the  two 
parts  of  the  process  of  philosophising,  the  in- 
ferring part  and  the  registering  part^  and  as- 
cribing to  the  latter  the  functions  of  the  former. 
The  mistake  is  that  of  referring  a  person  to  his 
own  notes  as  the  origin  of  hia  knowledge.  If 
a  person  is  asked  a  question,  and  is  at  the 
moment  unable  to  answer  it,  he  may  refiresh 
his  memoiy  by  tumins  to  a  memorandum  which 
he  carries  about  with  him.  But  if  he  be  asked 
how  the  fact  came  to  his  knowledge,  he  would 
scarcely  answer,  because  it  was  set  down  in  his 
note-book,  unless  the  book  was  written,  like  the 
Koran,  with  a  quill  from  the  wing  of  the  angel 
Gabriel.  How,  then,  do  we  know  that  all  men 
are  mortal?  From  observation  of  individual 
cases.  From  these  all  general  truths  must  be 
drawn,  and  into  these  they  may  be  again 
resolved.  When,  then,  we  ajssert  that  So-and-so 
yet  living  is  mortal  like  other  men  already  dead, 
we  may  pass  through  the  generalisation,  All 
men  are  mortal,  as  an  intermediate  stage ;  but 
it  is  not  in  the  latter  half  of  the  process,  the 
descent  from  all  men  to  So-and-so,  that  the 
inference  resides.  The  inference  is  finished 
when  we  have  asserted  that  all  men  are  mortal 
What  remains  to  be  performed  afterwards  is 
merely  deciphenng  our  own  notes.'  It  follows 
that  Whatel^-'s  assertion  that  the  ^llogism  is 
not  a  peculiar  mode  of  reasoning,  is  ver^  far 
indeed  from  the  troth.  Far  from  invariably 
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inferring  partTeolariB  ttom  nniventals,  'all  infep> 
ence  is  from  particulars  to  particulars.  Gesenil 
propositions  are  merely  registers  of  such  infer- 
ences akeady  made»  and  short  formulie  for 
making  more.  The  major  premiss  of  a  syllo- 
gism consequently  is  a  formula  of  this  de- 
scription, and  the  conclusion  is  not  an  inferrace 
drawn /rom  the  formula,  but  one  drawn  aeeord- 
ing  to  the  formula ;  the  real  logical  anteeedeat 
or  premisses  being  the  partusnlar  &ct8  on 
which  the  general  proposition  was  collected  by 
induction.' 

To  those  who  may  assert  that^  if  this  be  so, 
the  syllogistic  art  is  useless  for  the  purpose  of 
reasoning  Mr.  Mill,  admitting  that  tm  rea- 
soning hes  in  the  act  of  generalisation,  not  in 
interpreting  the  record  of  that  act,  replies  that, 
'the  syllogistic  form  is  an  indispensable  col- 
lateral security  for  the  correctness  of  the  ge- 
neralisation itself.'  Hence  we  reach  the  conclu- 
sion that  '  the  reasoning  process  is  in  all  caftes 
resolvable  into  the  following  elements.  Certain 
individuals  have  a  given  attribute :  an  individual 
or  individuals  resemble  the  former  in  certain 
other  attributes :  therefore  they  resemble  them 
also  in  the  given  attribute.  This  type  of  ratio- 
cination does  not  claim,  like  the  syllogism,  to  be 
conclusive  from  the  mere  form  of  the  expression ; 
nor  can  it  possibly  be  so.  Whether,  for  example, 
from  the  attributes  in  which  Socrates  resembles 
those  men  who  have  heretofore  died,  it  is  aUov- 
able  to  infer  that  he  resembles  them  also  in 
being  mortal,  is  a  question  of  induction,  to  bs 
decided  by  the  principles  or  canons  which  are 
the  tests  of  the  honest  performance  of  that 
great  mental  operation.' 

Logic,  then,  for  from  being  oonoemed  only  with 
words  or  names,  is  concerned  directly  with  fiictB. 
If  it  be  maintained  that  truths  are  known  to  us 
not  only  by  inference,  but  also  by  consciousness 
or  intuition,  Mr.  Mill  replies  that  with  convic- 
tions of  the  latter  class  logic  has  nothing  what- 
ever to  do.  '  No  science  is  required  for  the 
purpose  of  establishing  such  truths ;  no  rules  of 
art  can  render  the  knowledge  of  them  more 
certain  than  it  is  in  itself.  There  is  no  logic 
for  this  portion  of  our  knowledge.'  Logic,  Uien, 
'  is  not  the  science  of  belief,  but  the  science  of 
proof  or  evidence.  In  so  far  as  belief  professes 
to  be  founded  on  proof,  the  office  of  logic  is 
to  supply  a  test  for  ascertaining  whether  or  not 
the  belief  is  well  grounded.'  We  are  thus 
bron^t  to  a  question  of  paramount  importance. 
*  As  all  inference,  consequently  all  proofs  and 
all  discovery  of  truths  not  self-evident^  con- 
sists of  inductions  and  the  interpretation  of 
inductions,  as  all  our  knowledge,  not  intuitive, 
comes  to  us  exclusively  from  that  souree,  the 
main  question  of  the  science  of  logic  is  the 
enquiry,  What  is  induction?  Although  the 
proposition  that  the  course  of  nature  is  uni- 
form, in  the  fundamental  principle  of  induction, 
it  would  yet  be  a  great  error  to  offer  this  large 

feneralisation  as  any  explanation  of  the  in- 
uctive  process.  On  the  contrary,  it  is  in  itself 
an  instance  of  induction,  and  induction  by  no 
means  of  the  most  obvious  kind.     Far  from 
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beinff  the  lint  indiicti<m  we  make,  it  b  one  of 
the  lut,  or  at  all  eventB  one  of  those  which 
are  laint,  in  attaining  strict  philosophical  ac- 
curacy.' I^  then,  logic  be  a  science  at  all,  it 
can  be  so  only  as  enablinff  or  helping  ns  to  as- 
certain and  understand  me  phenomena  which 
Rinoond  ns ;  but  Mr.  Mill  u  carefnl  to  add, 
*When  in  the  oonrse  of  this  enqniiy  I  speak 
of  the  cause  of  an^  phenomenon,  I  do  not 
me>an  a  cause  which  is  not  itself  a  phenomenon. 
I  make  no  research  into  the  ultimate  or 
logical  cause  of  anything:  the  causes  with 
which  I  oonoem  myself  are  not  efficient  but 
pi^ftical  causes.'  if,  then,  the  AristoteUan 
syllogism  is  an  admirable  security  for  our  read- 
iog  i^tly  the  records  of  past  generalisations^ 
indoction  is  of  even  greater  importance  as 
wahling  us  to  discorer  and  prore  the  general 
popontion  on  which  sylloeism  is  founded ; 
hence  *  a  complete  logic  of  ue  sdenoes  would 
be  also  a  complete  logic  of  practical  business 
and  common  life.'  Induction,  then,  completely 
lerening  the  Aristotelian  order  in  the  dictum 
de  omni  et  nullo^ '  is  that  operation  of  the  mind 
by  which  we  infer  that  what  we  know  to  be 
troe  in  a  particular  case  or  cases,  will  be  true 
in  all  cases  which  resemble  the  former  in  cer- 
tain assignable  respects.'  As  it  is  strictiy  a 
process  of  inf oence  from  the  known  to  the  un- 
known, any  process  in  which,  as  in  the  Ari- 
stotelian syllogism,  the  conclusion  is  no  wider 
then  the  premisses  from  which  it  is  drawn,  does 
not  fiill  within  the  meaning  of  the  term ;  and 
ixirther,  as  induction  is  concerned  solely  with 
facts,  ereiy  well-grounded  inductiye  generalisa- 
tion must  be  '  either  a  law  of  nature  or  a  re- 
sult of  the  laws  of  nature,  capable,  if  those  laws 
are  known,  of  being  predicated  from  them.' 
Hence  it  follows  that  *  the  problem  of  indnctiye 
logic  may  be  summed  up  in  two  questions :  How 
to  ascertain  the  laws  of  nature?  and  how,  after 
liaying  ascertained  them,  to  f<^ow  them  on 
to  their  results?'  Mr.  Mill  lays  down  fire 
canons  to  be  observed  in  the  task  of  singling 
oat  from  among  the  dreumstances  which  ine- 
cede  or  follow  a  phenomenon,  those  with  which 
it  is  really  connected  by  an  invariable  law. 

I.  Method  of  Jgrement. — ^If  two  or  more 
instances  of  the  phenomenon  under  iuTestiga- 
tion  haTe  only  one  circumstance  in  common, 
the  cireomstanoe  in  i^ch  all  the  instanoes 
agree  is  the  cause  (or  eflfect)  of  the  given  phe- 
nomenon. 

U.  MeiM  of  Dijferenei.—Jf  an  instance  in 
which  the  phenomenon  under  investigation  oe- 
eon,  and  an  instance  in  which  it  does  not  occur, 
bare  every  circumstance  in  common,  saye  one, 
that  one  occurring  only  in  the  former,  the  dx- 
CQQistance  in  whidi  alone  the  two  instances 
^ffer,  is  the  eflbct,  or  cause,  or  a  necessary 
part  of  the  cause,  of  the  phenomenon. 

UL  Joint  Method  of  Agreement  and  Dif- 
ference,— ^If  two  or  more  instances  in  which  the 
phenomenon  occurs  have  only  one  circum- 
stance in  common,  while  two  or  more  instances 
in  which  it  does  not  occur  haye  nothing  in 
common  save  the  absence  of  that  cffcumstance, 
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the  eireumstance  in  which  alone  the  two  sets 
of  instances  differ  is  the  effect,  or  cause,  or  a 
necessary  part  of  the  cause  of  the  phenomenon. 

rV.  Method  of  Be9idue8,—^u\Ajui.  from  any 
phenomenon  such  part  as  is  known  by  previous 
inductions  to  be  the  effect  of  certain  antecedents ; 
and  the  residue  of  the  phenomenon  is  the  effect 
of  the  remaining  antecedents. 

y.  Method  of  Concomitant  Variations. — 
Whatever  phenomenon  varies  in  any  manner 
whenever  another  phenomenon  varies  in  some 
particular  manner,  is  either  a  cause  or  an  effect 
of  that  phenomenon,  or  is  connected  with  it 
through  some  &ct  of  causation. 

This  brief  and  imperfect  sketch  of  Mr.  Mill's 
system  of  lo^c  ma^  serve  to  show  some  of  the 
manypoints  in  which  it  is  at  issue  with  that  of 
Dr.  VThately  and  his  followers,  and  to  in(licate 
the  grave  nature  of  the  controversies  on  the 
limits  and  functions  of  the  science.  (See^ 
further,  the  treatises  of  Mansel,  Shedden, 
Kerslake,  and  Archbishop  Thomson.) 

Xioyoosreito  <:nrwe  (Gr.  X^s,  and  k^kXos, 
a  cirde),  A  name  given  by  Dr.  Booth  {Qiuar- 
terly  Journal  of  Mathematics,  vol.  iii.)  to  a 
circular  cubic,  whose 
properties  are  inti- 
mately connected  with 
those  of  logarithms. 
It  may  be  constructed 
by  increasing  and  di- 
minishing the  radii 
vectores  F;*  from  a 
given  point  F  to  a 
giyen  nne  Oas  by  a 
length  M^i  '^  M^ 
eqiul  to  the  distance 
II O  of  la.  from  the 
perpendicular  F  O,  let 
fall  from  the  given 
point  F  upon  the  given  line  Ofu  The  points 
^x,  m,  are  obviously  inverse  points  with  resnect 
to  a  drele  around  F  with  tne  constant  radius 
FOao,  so  that  the  logocycUc  curve  is  its  own 
inyerae.  Its  polar  equation  is  easily  seen  to  be 
r«a(sec9Hktan9),  and  its  Cartesian  equation  to 
the  same  <niginandaz]s(«'+y')(2a— 4r)»a'jr. 
The  curve  has  a  double  point  at  O,  and  an  as3rm- 
ptote  AB,  whose  distance  from  F  is  double  that 
of  the  given  line  Ofu  The  perpendicular  /u  m 
to  any  radius  yeetor  at  the  point  fi,  where  the 
latter  cuts  the  given  line,  clearly  envelopes  a 
parabola  having  O  for  its  vertex,  and  F  for  its 
focus.  If  m  be  the  point  of  contact  of  /im  with 
this  parabola,  then  the  difforenoe  between  the 
paraboUo  are  Om  and  its  protangent  mii  will 
be  the  logarithm  of  the  corresponding  radius 
vector  Ff»2  or  F^.  Many  otner  interesting 
properties  of  the  curve  are  given  in  I^.  Booth's 
paper. 

lK>gograpby  (Gh*.  \irfos,  and  ypA^\  A 
sjnstem  of  taking  down  the  words  of  an  orator 
without  having  recourse  to  shorthand,  which  was 
put  in  practice  during  the  French  revolution. 
Twelve  or  fourteen  reporters  were  seated  round 
a  table.  E^ch  had  a  long  slip  of  paper,  num- 
bered.   The  writer  of  No.  1  took  down  the 
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first  three  or  four  words,  and  as  soon  as  ihej ' 
were  spoken  gaye  notice  to  his  neighbour  by ! 
touching  his  Mbow,  or  some  other  sign ;  No.  2  . 
passed  the  sign  to  No.  3,  and  so  on,  until  the 
first  line  of  each  slip  was  filled ;  No.  1  then  | 
began  the  second,  line:    thus  all  the  twelve 
or  fourteen  slips,  when  filled,  being  arranged 
parallel  to  eacn  other,  formed  a  single  page. 
This  mode  required  great  attention  and  quidc- 
ness,  and  was  not  found  to  answer  well  in 
practice.    It  was  introduced  in  the  National 
Assembly  in  October,  1790,  the  expenses  being 
paid  by  the  civil  list;   and  continued  untu 
August  10,  1792,  when  Louis  XYI.  and  his 
fSunily,  taking  refuge  from  insurrection  in  the 
assembly,  occupied  the  box  of  the  logographers. 
After  that  time  it  was  not  used.    {Dictitmnaire 
de  la  Conversation,) 

LOOOOBAPHT,  LOOOTTFBS.      [LfOATUBBS.] 

KoffOKiipli  (Gr.  \^f,  and  yfSfos,  a  ritUUe). 
A  species  of  riddle  in  vogue  among  the  Frencn 
(whose  language  is  peculiarly  adapted  to  it),  in 
which  the  original  word  (whole)  is  to  be  dis- 
ooTered  by  guesses  at  other  combinations  of 
letters  included  in  it-.  Thus,  the  word  plate 
includes  the  various  combinations  tale^  teal, 
pate,  peat,  peal,  ^e,  lea^  &c. 
Thei 


i  wood  of  the  HmnatosyUm 
eampwhianum,  a  tree  growing  in  many  parts  of 
the  West  Indies  and  on  the  acyoining  continent. 
It  is  employed  in  dyeing  and  calico-printing  for 
the  production  of  reds,  blacks,  drabs,  and  several 
compound  colours.  Its  colouring  principle  has 
been  termed  kamatine.  An  extract  of  log- 
wood is  used  in  medicine  as  an  astringent 

[HSMATOXTLON.] 

Iboimie  (Gr.  AoiMuc^f,  pesHienHal),  Re- 
lating to  the  plague  or  contagious  disordeaSi 

&ok  or&okL  In  Northern  Mythology,  the 
name  of  a  malevolent  deity ;  corresponSjog  to 
the  Ahriman  of  the  Persians,  who  is  represented 
to  be  at  war  with  both  gods  and  men,  and 
originating  all  the  evil  with  which  the  universe 
is  desolated.  In  the  Edda  (the  great  poem  of 
the  Norwegian  nations)  he  is  described  as  the 
great  seipent  which  encircles  the  earth,  and  as 
having  given  birth  to  Hela,  or  Death,  the  queen 
of  the  infernal  regions.     [Vbitba..] 

KolliTO.  The  squid,  or  sea-pen  cuttle  fish ; 
commonly  found  on  our  coasts.     [Sbpzadji.] 

&5liiiirlte.  A  name  given  to  Leucopynte, 
after  one  of  its  localities,  Loling  in  Carinthia. 

jLoliiim  (Lat.).  A  genus  of  grasses,  com- 
prising^ along  with  L.  perenne  and  L.  italicum, 
which  are  two  of  our  best  pasture  and  fodder 
grasses,  one  of  the  few  deleterious  grasses,  L, 
temtdentumf  or  Darnel,  the  seeds  of  which, 
ground  up  with  com,  and  eaten,  produce  poison- 
ous effects. 

KoUardft.  A  class  of  persons  in  Germany 
and  the  Netherlands  who  professed,  in  the 
fourteenth  century,  to  undertime  spiritual  offices 
in  behalf  of  the  sick,  and  dead,  and  succeeded 
in  attracting  the  attention  and  love  of  the  mass 
of  the  people  when  they  were  in  a  great  measure 
alienated  from  the  secular  and  regular  dergy 
by  their  general  indifference  and  n%lect.  The 
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diigin  of  the  name  has  been  mudi  ditpnted^ 
but  the  enquiries  of  Mosheim  seem  to  show  tlut 
it  is  compounded  of  the  German  words  laUtn 
(identical  with  the  lallare  of  the  Romans  and 
the  lidl  of  our  own  language,  signifying  to  fdng 
in  a  murmuring  strain)  and  kard^  a  oommoa 
affix,  as  in  the  somewhat  similar  word  begkard, 
A  Lollard,  therefore,  meant  one  in  the  habit  of 
singing  the  praises  of  God,  or  funend  dirgps 
and  the  like.  The  Lollards,  however,  were  ac- 
cused— ^probably  through  the  spite  of  the  men- 
dicant friars  and  others  whose  neglected  dntifs 
they  eealously  performed — of  holding  man/ 
heretical  opinions.  Their  reforming  views  may 
have  been  violent ;  but  the  charges  made  against 
them  of  vicious  habits  appear  to  rest  upon  no 
authentic  grounds.  The  term  was  afterwards 
applied  by  the  partisans  of  the  church  to  the 
heretics  and  schismatics  of  the  day  generallj; 
and  the  followen  of  Widiffe  in  England  an 
frequently  stigmatised  under  the  name  of 
Lollards. 

&omb«rd«  A  term  anciently  used  in 
England  for  a  banker  or  money-lender.  The 
name  is  derived  from  the  Italian  merchants*  the 
great  usurers  or  moneylenders  of  the  middle 
ages,  principally  from  the  cities  of  Lombardv, 
who  are  said  to  have  settled  in  London  in  the 
middle  of  the  thirteenth  century,  and  to  hare 
taken  up  their  residence  in  a  street  in  the  dty 
which  still  bears  their  name.  Stowe,  in  hu 
Survey  qf  London^  says,  'Then  have  ye  Lorn- 
barde  S^eet,  so  called  of  the  Longobards  and 
other  merchants,  strangers  of  diverse  nations, 
assemblinff  there  twice  every  day.  The  meet- 
ing of  which  merchants  there  oontinned  antil 
December  22,  vet  the  year  1568 ;  on  the  whic^ 
day  the  said  merchants  began  to  make  thn'r 
meetings  at  the  Bursse,  a  plaM  then  newboilded 
for  that  purpose,  in  the  ward  of  Comhill,  tfd 
was  since,  by  her  majesty  Queen  Elizabeth, 
named  the  Boyal  Exchange.'    (P.  202.) 

abomentom  (Lat).  In  Sotanj^,  a  fruit 
similar  to  a  legume,  excepting  that  it  is  god- 
tracted  in  the  spaces  between  each  seed,  and 
there  separates  into  distinct  pieces ;  or  is  inde- 
hiscent,  but  divided  by  int^nal  spurions  dis* 
sepiments,  whence  it  appears  at  maturity  to 
consist  of  many  articulations  and  divisioos-  It 
occurs  in  the  genera  Omitkop/us,  Hedysarumj  &e. 

KonolUdtte  (Gr.  \Ayxn.  «  •P^}  A 
variety  of  Iron  Pyrites,  found  in  small  tiiin 
tin-white  crystals. 

l^naon  Olay.  The  name  commonly  given 
to  a  part  of  the  older  tertiary  deposits  of  the 
neighbourhood  of  London,  occupying  a  land  of 
trough-shaped  depression  between  the  chalk 
hills  of  Hertfordshire  and  Surrey.  From  the 
researches  of  Mr.  Preetwich  it  \b  clear  that  the 
London  tertiaries  may  with  advantage  be  re- 
garded as  a  distinct  group,  forming  Die  lower 
member  of  the  Eocene  or  lower  tertiaiy  serie^ 
The  whole  group  contains  at  least  500  species  of 
organic  remains,  of  which  nearly  fbur-fifthfl  Me 
peculiar  and  characteristic.  It  underfies  the 
Braekleeham  series  in  England,  and  the  Cakstf 
grossier  series  of  Pant. 
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ne  London  day,  one  of  the  most  impoTtant 
BcmboBof  thia  group,  is  peniatent  oyer  a  large 
■M^  and  ATSzy^ere  maintains  throughout  its 
mam  a  nearly  uniform  minend  character.  It 
if  not  nnoooformable  with  the  overlying  heds, 
but  does  not  pass  into  them.  It  is  thickest  in 
Keat  and  Esaex,  and  becomes  thinner  towards 
the  veit  and  south-west  Its  beds  are  re- 
naiiably  rich  in  yarious  kinds  of  fossils,  in- 
dndjog  some  birds,  many  reptilian  species,  and 
Btoie  than  fifty  determined  species  of  fishes,  of 
i4ich  a  large  proportion  are  Ganoid  species. 
It  ilso  contains  a  rich  yariety  of  fossil  fruits  of 
»eab-tropical  character.  The  greatest  thick- 
BW  of  day  is  in  Sheppey,  where  it  amounts  to 
4M  feet  The  beds  of  the  plastic  clay  underlie 
tk  London  clay. 

Imagm  A  moaical  character  of  this  form  pi, 
tbeloigth  of  which  in  common  time  is  equal  to 
ho  Koiibreyes  or  eight  minims. 

La«f  Boat.  A  large  and  strong  boat, 
inneiiy  the  largest  carried  by  a  ship ;  but  it 
hu  now  generally  giyen  place  to  the  launch. 

La«f  Vrlmer.  In  Printing,  the  name  of 
a  bad  of  type  two  aises  larger  than  that  used 
ia  this  woiL    [Trra.] 

iMiguciaibers*  In  Shipbuildings  those 
tinben  in  the  cantbodies  which  rising  from 
the  dead-wood  are  continued  in  one  piece  to 
the  top  of  the  second  fut  locks. 

lionfn  (its  nadye  Chinese  name).  The 
ink  ci  Nephelium  Longanum, 

LaaftoOTBS  (Lat.  longus,  long\  cornu,  a 
fera).  The  fourth  tribe  of  Coleopterous  insects 
in  the  system  of  Latreille ;  so  called  on  account 
(<f  the  length  of  the  antennae,  which  are  rarely 
dorter  than  the  body,  and  commonly  surpass  it 
ID  length.  But  this  conspicuous  character  is 
Dot  the  only  one  which  the  Longicom  beetles 
puMfli  in  common.  In  all  of  them  the  under 
fvt  of  the  three  first  joints  of  the  tarsi  is  fur^ 
Bided  with  a  brush ;  the  second  and  third  are 
ttrdiform ;  the  fourth  is  deeply  bilobate  ;  and 
then  is  a  little  nodule,  resembling  a  joint,  at  the 
Use  of  the  last.  The  Ugula^  placed  on  a  short  and 
trusrenslsMn/tfiN^is  usually  membranous,  cor- 
^liioni,  emarginate,  or  bifid ;  but  sometimes  is 
'^onMCNii^  and  forma  the  segment  of  a  yery  short 
•od  tiansrene  carele.  The  antennss  are  either 
ftlifenn  or  aetaeeoua :  they  are  sometimes  simple 
u  both  aexea,  and  sometimes  serrate,  pectinate, 
cr  flabdliform  in  the  males.  The  eyes  in  some 
■P^es  are  rounded  and  entire,  ot  but  slightly 
nwgioata,  and  in  these  species  the  thorax  is 
tniMBoidal  or  narrowed  anteriorly ;  but  in  moat 
^  the  Longiooma  the  eyea  are  renifbrm  and 
Hnumd  the  baae  of  the  antennae. 

Ai  the  laryn  of  a  yery  great  proportion  of 
^  lioaffieoraa  liye  in  the  interior  of  trees,  or 
^nidrr  their  bark,  they  are  destitute  of  feet, 
or  have  but  yery  amall  ones.  Their  body  is 
•oft,  whitish,  thidLeat  anteriorly ;  and  the  head 
aqtanoiia,  and  proyided  with  stout  mandibles. 
Thfj  do  much  injury  to  trees,  the  large  ones 
puticolariy,  perforating  them  yery  deeply,  and 
•onetimes  drilling  them  in  eyery  direction, 
^hsne  of  them  attack  the  roots  of  phinta. 
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The  abdomen  of  the  female  Longicoms  is 
terminated  by  a  tubular  and  homy  OTipositor. 
These  insects  produce  a  small  sharp  sound,  by 
rubbing  the  pedicle  of  the  base  of  their  ab- 
domen against  the  interior  of  the  parietes  of 
the  thorax. 

Xionglpalpi.  The  name  of  a  family  of 
Bracheiytrous  Coleopterans,  or  short-winged 
beetles,  which  haye  the  maxillary  feelers  almost 
as  long  as  the  head. 

Kongipennates  (Lat.  lon^s,  and  penna, 
a  wing\  A  family  of  swimming  birds,  com- 
prehenaing  those  in  which  the  wings  reach  aa 
far  as  or  beyond  the  tail ;  as  the  tropic  bird, 
albatross,  &c.  They  are  all  denizens  of  the 
high  seas,  and  from  their  powers  of  flight  are 
to  be  met  with  in  yarious  ktitudes.  The  hind 
toe  is  free  or  wanting.  The  beak  is  hooked  or 
pointed  at  the  tip. 

Koaiglrosters  (Lat  longus,  and  rostrum, 
a  beak).  The  name  of  a  tribe  of  Grails,  or 
wading  birds,  including  those  in  which  the 
beak  is  remarkable  for  ita  length  and  tenuity, 
and  by  the  high  sensibility  of  its  tip  is  well 
adapted  for  searching  or  probing  in  mud  or 
sand  for  worms  or  insects.  The  different  gra- 
dations in  the  form  of  the  bill  serve  to  diyide 
the  Longirosters  into  families  and  genera. 

Kongiaalinna  Bonl.  A  muscle  of  the 
back,  which  assists  others  in  keeping  the  spinal 
column  erect. 

JLongitnde  (Lat.  longitude).  In  Astronomy, 
this  term  has  two  different  significationa,  aa  it 
is  applied  to  a  celestial  or  a  terrestrial  object. 
The  longitude  of  a  heayenly  body  is  the  arc  of 
the  ecliptic  intercepted  between  the  yemal 
equinox  and  a  great  circle  perpendicular  to 
the  ecliptic  passing  through  the  body.  It  is 
reckoned  eastward  aU  round  the  sphere,  firom  0^ 
to  360^.  The  longitude  and  latitude  of  a  celestial 
object,  having  reference  to  the  ecliptic,  and  not 
to  the  plane  of  the  earth's  diurnal  motion,  can- 
not be  directly  observed.  The  elements  neces- 
sary for  determining  the  place  of  a  star,  which 
are  given  directly  by  observation,  are  its  right 
ascension  and  declination,  from  which  the  lon- 
gitude and  latitude  must  be  calculated  by  the 
rules  of  spherical  trigonometry.  In  the  plane- 
tary theory,  however,  it  is  conyenient  to  refer 
the  motion  of  a  planet  to  the  plane  of  the  earth's 
orbit,  or  to  make  the  longitude  and  latitude  the 
coordinates  of  its  motion.  But  the  places  of 
the  stars  are  always  defined,  by  modem  as- 
tronomers, by  means  of  their  right  ascension* 
and  declinations. 

The  longitude  of  a  place  on  the  earth  is  the 
arc  of  the  equator  intercepted  between  the 
meridian  of  the  place  and  some  conyentional 
fixed  meridian,  which  is  regarded  as  the  origin 
from  which  the  measures  are  reckoned  Ter- 
restrial longitudes  and  latitudes  correspond  to 
right  ascensions  and  declinations  in  the  hea- 
yens :  with  this  distinction,  however,  that  the 
right  ascensions  are  always  reckoned  from  the 
yemal  equinox,  or  point  m  which  the  equator 
intersects  the  ecliptic  easterly  from  (P  to  360^ ; 
whereas  the  longitudes  are  reckoned  by  different 
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geographers  firom  different  points,  selected  for 
8omo  focal  reason,  there  being  nothing  con- 
nected with  the  earth's  dinmal  rotation  which 
can  render  one  point  of  the  equator  more  con- 
venient than  another.  Hisht  ascensions  are 
also  reckoned  in  the  same  direction  (eastward) 
round  the  complete  circumference ;  while  geo- 
graphical longitudes  are  reckoned  both  east- 
warn  and  westward,  180®  each  way. 

The  parallels  of  latitude  on  the  earth  are 
distinctly  marked  out  by  the  diurnal  circles 
described  by  the  stars,  and  consequently  lati- 
tude can  always  be  determined  by  direct  ob- 
servation of  the  heavens ;  but  the  case  is  en- 
tirely diflferent  with  respect  to  longitude ;  for  to 
observers  situated  under  the  same  parallel  of 
latitude,  but  under  different  meridians,  the 
heavens  present  exactly  thQ  same  aspect,  and 
there  is  nothing  whatever  to  indicate  any 
difference  of  locality.  Longitude,  therefore, 
cannot  be  measured  by  direct  observation ;  it 
can  only  be  inferred  firom  the  measurement  of 
intervals  of  time  to  which  it  is  proportional. 
In  the  course  of  a  sidereal  day  the  rotation  of 
the  earth  brings  successively  eveir  different 
moindian  under  the  same  star ;  and,  the  rotation 
of  the  earth  being  perfectly  uniform,  it  follows 
that  the  angular  distance  of  any  two  meridians 
will  be  the  same  part  of  360**  that  the  interval 
of  time  which  elapses  between  their  coming  to 
the  same  st4ir  is  of  twenty-four  hours.  For 
example,  if  a  star  pass  the  meridian  of  a  place 
A  at  a  certain  moment,  and  that  of  B  exactly 
one  hour  of  sidereal  time  later;  then  the 
difference  of  longitude  between  A  and  B  is  the 
twenty-fourth  part  of  360°,  or  16°,  and  the 
longitude  of  B  is  16°  west  of  A.  The  deter- 
mination of  longitudes  conse<|uently  resolves 
itself  into  the  measurement  of  time ;  and  as  the 
time,  or  the  instant  of  mean  noon,  at  any  place 
can  always  be  found  without  difficulty,  if  any 
observer  at  one  place  can  by  any  means  de- 
termine the  precise  hour  it  is  at  any  other  place 
at  the  same  instant,  he  has  then  determined  the 
difference  of  longitude  between  the  two  places. 
Of  the  various  methods  b^  which  differences  of 
longitude  may  be  determined,  the  simplest  and 
most  obvious  is  that  of  transferring  chrono- 
meters from  one  place  to  another.  Suppose 
two  observers,  at  the  distant  stations  A  and  B, 
each  to  regulate  his  clock  according  to  the  true 
sidereal  time  ot  his  station ;  ana  suppose  a 
chronometer,  also  regulated  to  true  sidereal 
time,  to  bo  compared  with  the  clock  at  A,  and 
then  transported,  without  suffering  any  change 
of  rate,  to  B — the  difference  of  the  two  dodcs 
would  thus  be  exhibited  ;  and  this  difference  is 
exactly  the  time  occupied  by  the  equinoctial 
point,  or  by  any  star  in  passing  from  the 
meridian  of  A  to  that  of  B ;  or  it  is  the  differ^ 
ence  of  longitude  of  the  two  places  expressed 
in  sidereal  hours,  minutes,  and  seconds.  Were 
chronometers  perfect,  nothing  more  complete 
and  convenient  could  be  desired ;  but  this  un- 
fortunately is  even  now  very  far  ^m  being  the 
case,  and  until  within  a  comparatively  very 
recent  time  the  practical  determination  of  the 
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longitude  by  meana  of  chronometen  oonld  not 
be  att<»mpted. 

Another  method  of  determining  the  difference 
of  longitude  between  two  places^  is  by  tele- 
graphic signals.  This  method,  though,  from  its 
nature,  of  limited  application,  is  susceptiLIe 
of  great  accuracy.  The  explosion  of  a  rocket, 
the  flash  of  gunpowder  in  an  open  dish,  the 
extinction  of  a  bright  light,  &c,  are  instan- 
taneous phenomena  which  can  be  seen  at  gn^nt 
distances  and  noted  with  the  utmost  precision. 
A  signal  of  this  kind,  made  at  a  station  visible 
from  two  observatories,  must  be  seen  at  the 
same  absolute  instant  of  time  from  both ;  and 
the  time  marked  by  the  clock  of  each  obeerra- 
tory  at  this  instant  being  noted,  the  ditoence 
of  their  local  times,  and  consequently  the 
difference  of  their  longitudes,  becomes  knoirn. 
This  method  is  chiefly  practised  in  connection 
with  geodetical  operations  for  measuring  de- 
grees of  lon^tude  on  the  earth's  surface,  and 
is  perhaps  the  best  that  can  be  adopted  for 
determining  the  difference  of  longitude  between 
two  observatories  situated  at  no  very  gmit 
distance  from  each  other.  By  means  of  inter- 
mediate signals,  and  observers  suitably  disposed 
between  each,  it  may  also  be  applied  to  transfer 
the  time  from  one  place  to  another,  when  the 
distance  is  too  great  to  allow  an  artificial  6i<rnal 
of  any  kind  to  be  seen  from  both.  (Pkd, 
Trans.  1826.) 

When  the  distance  between  two  places  is  veiy 
considerable,  artificial  signals  cannot  be  em- 
ployed, and  it  becomes  necessary  to  have  re- 
course to  the  methods  furnished  by  aKtronomj. 
These  are  principally  the  following : — 

1.  Eclipses  of  Jupiter's  Satellites. — These 
phenomena  are  visible  at  the  same  instant  of 
absolute  time  to  all  places  on  the  earth;  and 
although  they  are  not  susceptible  of  being  ob- 
served with  rigid  exactness,  this  method  is 
much  used  by  travellers,  though  for  fixed  ob- 
servatories the  mean  of  a  long  series  should  be 
taken.  The  uncertainty  is  least  in  the  oase  of 
the  first  satellite,  on  account  of  its  quick  mo- 
tion ;  and  as  the  eclipses  of  this  satellite  ocenr 
much  more  frequently  than  those  of  the  other?, 
the  observations  are  chiefly  confined  to  it.  The 
times  of  the  eclipses  of  the  three  first  satellites 
are  given  in  the  Nautical  Almanac ;  so  that  an 
observer  at  any  part  of  the  world,  whoobserres 
one  of  those  eclipses,  has  only  to  compare  his 
local  time  with  that  assigned  to  the  phenomenon 
in  the  almanac  in  order  to  determine  the  dis- 
tance of  his  meridian  from  that  of  Greenwich. 

2.  Oecvltations  of  Fixed  Stars  6y  tks  Moon. 
— ^This  method  consists  in  observing  accu- 
rately the  time  at  which  a  certain  fixed  star 
disappears  behind  the  disc  of  the  moon,  or  re- 
appears after  having  been  occulted.  The  first 
of  these  phenomena  is  called  the  immersion  of 
the  star,  the  second  the  smersion.  But,  on 
account  of  the  moon's  parallax,  the  immenion 
or  emersion  of  a  star  behind  her  disc  does  not 
take  place  at  the  same  absolute  instant  to  ob- 
servers on  different  parts  of  the  earth ;  a  calen-  • 
lation  is  therefore  necessary  to  clear  the  obeer- 
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ration  of  parallax,  or  to  detormine  the  time  at 
which  the  phenomenon  would  have  occurred  if 
it  had  been  seen  from  the  centre  of  the  eart.h. 
The  length  of  the  calculations  by  which  the 
longitude  is  deduced  is  a  disadvantage  which 
atuehes  to  this  method.     [Oocultation.] 

3.  Ediptes  of  the  Sun. — ^The  longitude  is  de- 
duced from  the  observation  of  solar  eclipses,  in 
the  same  manner,  and  by  precisely  the  same 
sort  of  calculations,  as  from  tho  occultation  of 
fixed  stars.  An  eclipse  of  the  sun  is,  in  fact, 
an  oocultation ;  bat  these  phenomena  occur  so 
seldom  at  any  particular  place,  that  they  afibrd 
little  assistance  in  the  determination  of  longi- 
tudes. It  may  be  remarked  that  the  irregu- 
larities of  the  border  of  the  moon's  disc  render 
the  instant  of  the  commencement  or  end  of  a 
Mlar  eclipse,  as  also  of  the  immersion  or  emer- 
ficB  of  a  fixed  star,  somewhat  uncertain.  But 
this  uncertainty  is  corrected,  or  rather  avoided, 
by  measuring  with  a  micrometer  the  distance 
between  the  two  cusps,  which,  shortly  after  the 
commencement  of  the  CNclipse,  appear  as  brilliant 
points,  sharp  and  well  defined.  Knowing  the 
distance  of  the  cusps,  or  length  of  the  (mord, 
and  also  the  semidiametero  of  the  two  bodies, 
the  true  distance  of  their  centres  at  the  instant 
the  measure  was  taken  can  be  calculated  with- 
out much  difficulty.  As  this  measurement  can 
be  executed  with  much  precision,  and  can  also 
be  repeated  frequently  during  the  progress  of 
the  edipjie,  the  phenomenon  of  a  solar  eclipse 
affords  one  of  the  most  certain  methods  of  de- 
tennining  a  longitude  which  can  be  practised. 

[ECUPSB.] 

4.  Transits  of  the  Moon. — This  method  is 
founded  on  the  moon's  rapid  change  of  place 
among  the  stars,  which  becomes  very  sensible 
even  in  short  intervals  of  time.  Suppose  an  ob- 
BTver  at  the  station  A  to  determine  the  sidereal 
time  of  the  transit  of  the  moon's  centre  over 
his  meridian ;  and  suppoee  another  observer  at 
B,  to  the  west  of  A,  fJso  to  denote  the  sidereal 
time  of  the  same  transit ;  if  the  moon's  right 
aaeension  had  in  the  interval  undergone  no 
change,  the  sidereal  times  marked  by  the  two 
observers  would  have  been  the  same;  but  as 
the  right  ascension  has  increased,  while  the 
moon  was  passing  from  the  meridian  of  A  to 
that  of  B,  the  sidereal  time  of  the  transit  at 
the  latter  place  will  be  increased;  and,  sup- 
posing the  change  of  right  ascension  to  be  uni- 
form, the  difference  of  3ie  times  of  transit  will 
be  proportional  to  the  difference  of  meridians. 
The  chief  objection  to  this  method  is,  that  any 
mbute  error  in  the  a(\justment  of  the  transit 
instrument  or  rate  of  the  dock  is  thrown  upon 
the  longitude,  on  which  it  produces  a  very 
sensible  effect  The  method  can,  therefore, 
only  be  safely  practised  at  fixed  observatories 
with  the  best  instruments. 

5.  Moon-culminating  Stars. — This  method  has 
be«n  proposed  for  the  Qake  of  eluding  the  effect 
of  mmuto  instrumental  errors,  which  render 
the  method  last  described  so  difficult.  A  star 
is  chosen  which  culminates  (that  is,  comes  to 
the  meridian)  at  nearly  the  same  time  with  the 
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moon,  and  which  has  very  nearly  the  same 
declination ;  so  that  it  may  be  seen  in  the  field 
of  view  without  altering  the  position  of  the 
transit  inurnment.  The  transit  of  the  star,  as 
well  as  the  transit  of  the  moon's  limb,  is  ob- 
served at  both  stations  (or  at  least  observed  at 
the  one  station,  and  caknilated  for  the  other 
whose  meridian  is  known),  and  the  difference 
of  sidereal  time  between  the  two  transits  noted 
at  each.  This  difference,  in  consequence  of 
the  moon's  motion  in  right  ascension,  is  not  the 
Nime  at  both  stations ;  and  its  variation  gives 
the  difference  of  the  longitude.  By  this  means 
any  error  in  the  position  of  the  transit  in- 
strument affects  tne  star  and  the  moon  both 
alike ;  but  it  is  erroneous  to  suppose  that  the 
method  is  independent  of  accuracy  in  the  ad- 
justment of  the  transit  instrument ;  for  if  the 
instrument  is  out  of  the  meridian,  the  resulting 
longitude  will  be  in  error  by  the  amount  of  the 
moon's  variation  in  right  ascension  during  the 
corresponding  interval 

6.  Lunar  Distances. — None  of  the  methods 
which  have  yet  been  described  (excepting  that 
by  chronometers)  can  be  very  conveniently  ap- 
plied to  the  important  problem  of  determining 
the  longitude  of  a  ship  at  sea.  In  this  case, 
no  fixed  or  meridian  instrument  can  be  em- 
ployed ;  and  the  observer  can  only  measure  the 
apparent  distance  of  the  moon's  limb  from  a 
fixed  star  or  planet  with  a  sextant,  or  some 
refiectinff  instrument  which  can  be  held  in 
the  hand.  For  the  purpose  of  rendering  this 
method  available  to  seamen,  the  distance  of 
the  moon  from  certain  fixed  stars  is  computed 
(several  years  previously)  for  every  three 
hours  of  Gre^*nwich  time,  and  published  in 
the  Nai^ical  Almanac.  The  moon's  distance 
from  one  of  these  stars  being  observed  on 
board  a  ship,  and  corrected  for  refraction  and 
parallax,  and  the  apparent  time  at  the  place 
and  moment  of  observation  being  de'ermined 
in  the  usual  manner  by  the  altitude  of  the  sun 
or  a  known  star,  the  difference  between  the 
apparent  time  of  the  observation  and  the 
apparent  time  at  Greenwich  corresponding  to 
the  same  distance,  interpolated  from  the  Aau- 
tieal  AlmanaCy  gives  the  longitude  of  the  ship. 
The  longitude  may  also  he  determined  by 
azimuths  of  the  moon  or  by  its  altitude,  either 
absolute  or  relatively  to  a  star  observed  with  a 
zenith  telesco^     [Luif  as*  Mbthod.I 

In  the  projection  of  maps  and  charts  it  is 
necessary  to  assume  a  point  of  the  equator  as 
the  origin  of  the  iongitudea.  The  meridian 
passing  through  this  point  is  called  the  first 
meridian ;  and  as  its  selection  is  perfectly 
arbitrary,  it  has  been  placed  by  different  geo- 
graphers at  various  parts  of  the  earth — a  cir- 
cunustance  which  occasions  some  inconvenience 
in  consulting  works  of  geography.  Modem 
geographers  usually  assume  the  meridian  of 
the  capital  of  their  own  country  as  the  first 
meridian.  English  writers  generally  adopt  the 
meridian  of  the  Greenwich  Observatory,  for 
which  the  Nautical  Almanac  is  eompntea;  the 
French  that  of  the  Observatory  of  Paris. 
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[Mbhidiav.]  Ptolemy,  and  the  most  celebrated 
of  the  ancient  geographers,  placed  the  first 
meridian  at  the  Fortnnute  Islands  (now  the 
Canaries),  which  they  conceived  to  be  the  ut- 
most boundary  of  the  habitable  earth.  The 
Arabian  astronomers  also  counted  the  longitude 
from  the  Fortunate  Islands ;  and  many  of  the 
modem  geographers  have  counted  from  the 
island  of  Ferro,  one  of  the  most  westerly  of  the 
Canaries.  The  reason  for  fixing  on  this  point 
was  probably  that  as  there  was  no  land  known 
to  the  west  of  the  first  meridian,  the  longitudes 
of  all  places  would  be  reckoned  in  the  same 
direction,  or  there  would  be  no  west  longitude. 
The  discovery  of  America  destroyed  the  force 
of  this  reason.  The  inconvenience  of  counting 
in  two  directions  is  not  veiy  great ;  but  it  might 
be  avoided  by  reckoning  the  longitude  all  round 
the  circle  to  360^,  wluch  would  undoubtedly 
be  an  improvement  on  the  present  method. 

Ikgrees  of  Longitude, — ^The  figure  of  the 
earth  being  spheroidal,  the  degrees  of  longitude 
diminish  as  we  proceed  from  the  equator  to- 
wards either  pole.  For  the  law  of  their  varia- 
tion, and  their  lengths  on  the  different  parallel 
circles,  see  Dbobbh. 

Geocentric  Longitude  is  the  lonoitode  of  a 
planet  as  seen  from  the  earth;  that  is,  the 
point  of  the  ecliptic  to  which  it  perpendi- 
cularly corresponds  aa  seen  from  the  centre  of 
the  earth. 

Heliocentric  Longitude  is  the  longitude  of  a 
planet  as  seen  from  the  sun.  [GsocurrBic ; 
Hruocbntrio.] 

&ongvfl  Colli.  The  name  of  a  pair  of 
muscles  of  the  neck :  when  one  contracts,  it 
moves  the  neck  to  one  side ;  when  they  both 
act,  the  neck  is  bent  forwards. 

l^ntoera  (after  Adam  Lonicer,  a  German 
botanist).  The  botanical  name  of  the  Honey- 
suckle genus,  of  which  many  species  occur  in  our 
gardens. 

&oof.  In  a  Ship,  that  part  of  the  bow  where 
the  timbers  begin  to  eant  or  curve  in  towards 
the  stem. 

&oom«    [Wbavincu] 

Xrfioiiiinff.  The  indistinct  and  magnified 
appearance  of  objects  seen  in  particular  states 
of  the  atmosphere.     [Mibagb.  j 

Aoopboles.  In  FOTtificaUon,  apertures  in 
the  walls  of  fortified  places,  in  stockades,  &c., 
through  which  musketry  fire  may  be  directed 
upon  the  exterior  ground.  They  correspond 
for  musketiy  fire  to  efnbraeures  for  cannon. 
They  were  formerly  made  in  the  battlements  of 
cosUes,  to  enable  arrows  and  javelins  to  be  shot 
from  within. 

lK>p«B«  Radix  Lopeziana.  The  name  of  the 
root  of  an  unknown  tree,  supposed  to  grow  at 
Goa :  it  is  said  to  be  remari^bly  effective  in 
checking  diarrhoea. 

XioplilBe.  A  crystalline  substance  formed 
by  the  destructive  distillation  of  Amabikb  ;  it 
'  has  also  been  called  pyrolnnzoUne,  The  for- 
mula assigned  to  it  is  C^^lS.y^^'^^, 

KopblodoB  (Gr.  A^0or,  a  crest,  and  iSo6s^ 

tooth).    A  genus  of  fossil  Ferissodactyle  Mam- 
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malia,  remains  of  which  have  been  fonnd  in  the 
Eocene  strata.  The  teeth  present  annectant 
affinities  between  Tdpirus  and  Rkinoceroe,  The 
last  two  premolars  are  more  ample  in  Lophio- 
don  than  in  Tapirus ;  the  inner  side  exhibit- 
ing one  cone  in  the  former,  and  two  in  the 
latter  genus.  It  was,  however,  more  nearly 
allied  to  Tajnrua  than  to  Palieotkerivm  and 
Bhinoceros, 

KopblraeeflB  (Lophira,  one  of  the  genera). 
A  natural  order  of  hypo^nous  Exogens,  belong- 
ing to  the  Guttifend  alliance.  Lopkira  is  the 
sole  genus.  They  are  tropical  African  trees,  of 
no  special  interest. 

Kopbobnuiolilate*  (Gr.  X^s,  and 
fipAyx^  gUls),  An  order  of  osseous  fishes, 
comprehending  those  in  which  the  gills  are 
in  the  form  of  small  tufts,  and  dia^sed  in 
pairs  along  the  branchial  arches;  aa  in  the 
pipe-fish  and  hippocamp. 

Aopbolte.  A  variety  of  fiipidolite  from 
Zillerthal  in  the  Tyrol. 

&o^6teft  (Gr.  K6^i),  A  genus  of  Tsenioid 
fishes,  characterised  by  a  short  head,  snnnounted 
by  a  high  osseous  crest,  to  the  summit  of  which 
a  long  and  stout  spine  is  attached,  bordered  be- 
hind with  a  membrane  and  a  low  fin,  of  which 
the  rays  are  nearly  all  simple,  and  which  ex- 
tends from  the  occipital  spine  to  the  point  of  the 
tail ;  this  is  terminated  by  a  distinct  but  veiy 
small  caudal  fin. 

&opli5rropods,  lioplijropoda  (Gr.  A^fM^ 
and  TO  VI,  afoot).  The  name  of  a  section  of  Eoto- 
mostracous  Crustaceans,  comprehending  those 
species  which  have  cylindrical  or  conical  dliated 
or  tufted  feet. 

&opptiiff.  In  Arboriculture,  the  cutting  off 
all  the  branches  of  a  trpe  for  the  sake  of  the 
profit  to  be  derived  from  them  ;  as  contrasted 
with  pruning,  by  which  some  of  the  branches 
are  cut  off  for  the  sake  of  the  tree.  The  lop- 
ping of  a  tree,  however,  does  not  include  the 
cutting  off  of  the  crop  or  leading  shoot;  and 
hence,  when  timber  trees  are  sold,  the  porchasM' 
bargains  to  take  them  either  with  or  without 
the  lop  and  crop,  as  the  case  may  be. 

]LoraBthacegp  (Loranthus,  one  the  gene- 
ra). A  natural  order  of  |)ara8itical  Exogens 
included  bv  Lindley  in  his  Asaral  alliance. 
They  principally  inhabit  the  equinoctial  regions 
of  Asia  and  America,  and  are  distinguished  from 
Caprifoliacea  and  all  other  orders  by  their 
parasitical  habit.,  and  by  the  stamens  being  op- 
posite to  the  petals.  Brown  suggests  their  re- 
lation to  Proteacea ;  and,  upon  the  whole,  the 
structure  of  this  order  appears  to  be  rather  that 
of  a  polypetalouB  or  ajMtalous  than  of  a  mono- 
petalous  order.  Schleiden  has  made  the  stait- 
ling  assertion  that  they  are  gymnospomons. 
The  bark  is  usually  astringent.  Their  chief 
peculiarity  is  their  power  of  rooting  in  the 
wood  df  other  plants.  They  effect  ^Sob  vhra 
they  first  germinate  by  fixing  their  root  npon 
the  bark,  and  then  by  slow  degrees  introducing 
it  into  the  tissue  till  they  reach  the  wood,  be- 
tween the  wedges  of  which  they  sb'gbtly  in- 
sinuate themaelves^  thus  placing  their  aboitive 
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roots  in  the  line  of  tbe  cnrrent  of  ascending  sap. 
They  are  generally  b^intifkil  plants,  bnt  are 
searoely  capable  of  cultivation.  Mistletoe  is  the 
most  northern  species  of  the  order. 

Loroluu  The  name  of  a  coasting  vessel  used 
in  the  Chinese  seas. 

&ord  (A.-Sax.  hlaf-ord,  supposed  bv  some 
to  mean  oid,  the  origin  of  hUf^  ioqf,  but  re- 
garded br  othera  as  a  corruption  of  hlAf-weaid, 
ike  warier  of  bread:  Max  Huller,  Lectures 
<m  Ltmguage^  2d  serief^  p.  265).  A  title  of 
honour.  It  may  be  said  to  be  either  a  title 
of  hereditary  dignily  (as  lord  of  parliament) ; 
or  a  tide  expressing  certain  powers,  as  lord  of 
a  manor,  lord  chancellor,  lord  of  the  treasury, 
&c  The  eldest  sons  of  earla^  and  all  the  sons 
of  dnkes  and  marquises^  are  styled  lords  by 
courtesy. 
ftonlAaTocateof  Sootlaiid.  [Advocatb.] 
LordK^eeper.  [Chakoellos;  Ksbfbb.] 
&ord  VHvyBMO.  [Sb^.] 
&ord*s  Bnpper,  Tbe.  [Eucharist.] 
XArd^Ueatenant  ofXreluid.  The  chief 
ezecutiTe  officer  of  the  Irish  government^  repre- 
senting in  some  respects  the  person  of  the  king. 
The  fint  viceroy  or  heutenant  of  Ireland  appears 
to  haye  been  appointed  in  the  reign  of  Henry  II. ; 
aod  by  Acts  of  Parliament  pas^  in  the  reigns 
of  Biehard  lU.  and  Henry  VlII.  provision  was 
made  for  the  election  of  a  fBBrtmnar  by  the 
efaanoelkv,  treasurer,  or  other  high  officers  of 
the  government^  on  the' death  or  resignation  of 
a  lieutenant^  until  the  king's  pleasure  were 
known.  The  chief  officer  in  Ireland  has  been 
TarioQsly  styled  at  different  times;  as  custos 
or  keeper,  justiciary,  warden,  procurator,  sene- 
flchal,  constable^  deputy,  and  lieutenant.  He 
is  appointed  by  letters  patent  durante  bene 
pladto.  He  has  a  council,  composed  of  the 
great  officers  of  the  crown  in  Ireland  and 
others  appointed  by  the  crown.  He  cor- 
responds with  the  secretary  for  the  home  de- 
partment; but  the  maliagement  of  the  affiiirs 
of  the  Irish  government  in  London  is  chiefly 
intrusted  to  Uie  secretaiy  for  Ireland,  who  is 
also  chief  secretarv  of  the  lord-lieutenant.  He 
has  alao  a  household,  consisting  of  a  private 
Mcretary,  steward,  comptroller,  chamberlain, 
gentleman  usher,  master  of  the  horse,  and 
sabordmate  officers.  His  salary  has  been 
nsnally  20,000/.  per  annum. 

Lorda-Xdentenaiit  of  Coimtles.  In 
^ig^d  and  Wales,  officers  appointed  by  the 
king  and  intrusted  by  parliament  with  full 
power  and  authority  to  call  together,  arm,  and 
array  the  militia,  and  cause  them  to  be  trained 
wd  exercised  once  every  year.  Each  may 
WniA  twenty  or  more  deputy-lieutenants, 
voo  must  have  200/.  a  year  freehold  estate ; 
except  in  the  Welsh  and  some  small  English 
conatifls,  where  the  qualification  is  only  160/. 
The  lord-lientenant  also  nominates  officers  in 
the  militia  and  yeomanry :  bnt  the  names  both 
of  depuhr-lientenants  and  officers  must  be  laid 
before  the  king;  and  if  he,  within  fourteen 
days,  expresses  a[sapprobati<»i,  the  commissions 
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.     [Lbbt.] 

&oi«  (Lat  lorum,  a  thong).  In  Ornithology, 
signifies  the  space  between  the  bill  and  the  eye, 
which  is  bare  in  some  birds,  as  in  the  great 
crested  grebe ;  but  is  generally  covered  with 
feathers.  In  Entomology,  the  term  is  applied 
to  a  corneous  angular  machine  observable  in 
the  mouth  of  some  insects,  upon  the  interme- 
diate angle  of  which  the  mentum  sits,  and  on 
the  lateral  ones  the  cardines  of  the  maxillare, 
and  by  means  of  which  the  trophi  are  pushed 
forth  or  retracted,  as  in  the  Hymenopterous 
insects. 

&orio«  (Lat. ;  Ghr.  9Ap9^),  A  cuirass  or  crest 
of  mail,  made  of  leather  and  set  with  platee  of 
metal  in  various  forms,  chiefly  in  rings  like  a 
chain,  used  by  the  Boman  soldiers. 

Aortoatesy  Aortoata  (Lat  lorica).  The 
name  given  by  Merrem  to  an  order  of  reptiles 
dismembered  from  the  Sauria  of  Cuvier,  and 
including  those  species,  as  the  Crocodile,  which 
are  protected  by  an  armour  of  bony  plates. 

&orioatloii  (Lat.  loricare,  to  crust  over),  A 
term  of  old  Chemistry,  signif^nff  the  application 
of  a  lute  or  coating  to  gkss  and  ether  vessels. 

Korlmer  (from  Lat  lorum).  A  name  for- 
merly given  to  the  makers  of  bits,  spurs,  and 
other  articles  of  iron  used  for  horses. 

Koiis.    [Snofops.] 

XKMry.  A  tribe  of  birds  composed  of  several 
genera,  closely  allied  to  the  Parrots:  remark- 
able for  their  very  soft  beaks.  They  are  to  be 
found  in  most  of  the  islands  of  tne  Indian 
Archipelago,  and  in  Australia. 

lK>talite.  A  greenish-grey  mineral  found 
at  Feteilow  in  Finland. 

&ote-^tree  (Gr.  Xmt^s).  Of  this  there  were 
two  kinds :  the  one  a  smkll  plant,  from  which 
the  Lotophagi  derived  their  name ;  the  other  a 
tree  with  cut  leaves  and  very  hard  wood.  The 
former  is  reputed  to  be  the  Zizyjphus  Lotus,  the 
latter  the  Ckltis  australis.  The  true  Lotus  of 
the  ancients  has  been,  however,  with  more  pro- 
bability referred  to  Nitraria  tridentata.  In  the 
Hindu  Mythology,  the  Lote-tree  is  regarded  as 
the  symbol  of  creation.     [Lotophaol] 

Xiotliian.  A  name  common  to  that  part  of 
Scotland  which  stretches  along  a  considerable 
part  of  the  southern  shores  of  the  Frith  of 
Forth,  and  comprehends  three  counties,  Had- 
dingtonshire, Edinburghshire,  and  Linlithgow- 
shire ;  otherwise  call^  East,  Mid,  and  West 
Lothian.  The  etymology  of  tlie  name  is  doubt- 
ful. Lothian  was  taken  possession  of  by  the 
Saxon  invaders  a.  d.  460,  and  became  the  scene 
of  contest  between  the  Saxon-Gaels  and  Scoto- 
Irish,  and  was  at  length  ceded  to  Malcolm  II. 
in  1020.  Lothian  was  considered  as  a  country 
wholly  distinct  &om  Scotland  in  the  reign  of 
David  L,  and  the  period  of  its  incorporation 
with  the  rest  of  the  country  is  assigned  to  the 
eleventh  or  twelfth  century. 

&ottoii  (Lat  lotio).  A  mixture  of  different 
ingredients,  or  a  solution  of  various  medicinal 
substances^  in  water  or  other  menstrua,  designed 
for  external  application.  Indolent  ulcers  and 
tumours  require  stimulating  lotions;  whereas 
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sedative  and  narcotic  mixtures  are  used  to 
alleviate  pain. 

^otopliagri  {(^T.  \w9^dyo9t  a  lotus-eater) 
In  Homeric  Mythology,  the  name  of  the  people 
inhabiting  a  country  to  which  Ulysses  was 
carried  ( Odysa.  ix.  82)  while  trying  to  double 
Cape  Malea  in  the  Peloponnesus.  ^Gladstone's 
Homer  and  the  Homerio  Age^  vol.  lii.  p.  320.) 
According  to  the  legend,  those  who  ate  the  fruit 
forgot  their  friends  and  country,  and  wished 
only  to  remain  idle  in  the  land  of  the  Lotus. 

lottery  (Ger.  looa,  lot).  A  lottery  may 
be  defined  as  a  game  of  hazard,  in  which  small 
sums  are  ventured  for  the  chance  of  obtaining 
a  lai^r  value,  either  in  money  or  other  articles. 
Lotteries  are  formed  on  various  plans ;  but  in 
general  they  consist  of  a  certain  number  of 
tickets  drawn  at  the  same  time,  with  a  corre- 
sponding number  of  blanks  and  prizes,  by  which 
the  fate  of  the  tickets  is  determined.  In  modern 
times  this  species  of  gaming  has  been  sanctioned 
at  different  periods  by  most  of  the  European 
governments,  as  a  means  of  raising  money  for 
public  purposes.  The  earliest  English  lottery 
of  which  there  is  an  authentic  record  was 
drawn  in  1569,  when  400,000  tickets  were 
sold  at  ten  shillings  each.  The  prizes  consisted 
chiefly  of  plate,  and  the  net  profits  were  in- 
tended to  be  appropriated  to  repairing  the  har- 
bours of  the  kingdom  and  other  public  works. 
In  1612  a  lottery  was  drawn  for  the  benefit 
of  the  English  colonies ;  and,  in  the  course  of 
the  same  century,  the  desire  for  embarking  in 
speculations  of  this  kind  gave  rise  to  so  many 
private  undertakings,  many  of  which  were  formed 
on  the  most  fraudulent  principlea,  that,  in  the 
beginning  of  Queen  Anne's  reign,  parliament 
found  it  necessary  to  suppress  private  lotteries 
*  as  public  nuisances.'  The  year  1709  saw  the 
birth  of  the  first  state  or  parliamentary  lottery ; 
and  from  that  time  down  to  1823  they  were 
annually  licensed  by  Act  of  Parliament^  under  a 
variety  of  regulations.  In  the  very  early  part 
of  last  century  the  prizes  were  paid  in  the  form 
of  terminable  annuities.  Thus  in  1746  a  loan 
of  3,000,000/.  was  raised  on  4  per  cent,  an- 
nuities, and  a  lottery  of  60,000  tickets,  at  10/. 
each;  and  in  the  following  year  1,000,000/.  was 
raised  by  the  sale  of  100,000  tickets,  the  prizes 
in  which  were  funded  in  perpetual  annuities,  at 
the  rate  of  4  per  cent  per  annum.  During  the 
same  century  government  constantly  availed 
itself  of  this  means  to  raise  money  for  various 
public  works,  of  which  the  British  Museum  and 
Westminster  Bridge  are  well-known  examples. 
But  at  the  commencement  of  the  present  cen- 
tury a  great  repugnance  began  to  be  manifested 
in  parliament  tp  this  method  of  raising  any 
part  of  the  public  revenue,  in  consequence  of 
the  spirit  of  gambling  which  it  tended  to  foster 
in  the  great  body  of  the  people ;  and  the  evil 
at  last  became  so  palpable,  that,  in  the  year 
1823,  the  legislature  consented  to  the  entire 
abolition  both  of  state  and  private  lotteries. 
It  would  be  superfluous  to  enter  into  any  ar- 
gument to  point  out  how  prejudicial  all  such 
establishments  must  be  to  public  morals,  by 
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'  giving  the  countenance  of  government  to  a  eys* 
tern  of  gambling,  by  which  the  mind  is  misled 
from  habits  of  continued  industry  to  dreams  of 
sudden  wealth,  which,  in  the  great  majority  of 
instances,  must  end  in  ruin.  Thos^  who  wish 
to  see  the  results  of  this  system  of  finance  ex- 
hibited in  its  true  colours,  will  find  ample  in- 
formation in  the  two  parliamentary  reports 
presented  to  the  House  of  Commons  on  the 
subject  of  lotteries  in  1808  ,*  but  the  foUoTing 
passage  from  the  Wealth  of  Nations  illos- 
trates  clearly  and  forcibly  their  principle  and 
operation : — 

*  The  world  neither  ever  saw,  nor  ever  vill 
see,  a  perfectly  fair  lottery,  or  one  in  which  the 
whole  gain  compensated  the  whole  loss;  be- 
cause the  undertaker  could  make  nothing  by  it 
In  the  state  lotteries,  the  tickets  are  redly  not 
worth  the  price  which  is  paid  by  the  original 
subscribers,  and  yet  commonly  sell  in  the 
market  for  twenty,  thirty,  and  sometimes  forty 
per  cent,  advance.  The  vain  hope  of  gaining 
some  of  the  great  prizes  ia  the  sole  cause  of  this 
demand.  The  soberest  people  scarce  look  upon 
it  as  a  folly  to  pay  a  small  sum  for  the  chance 
of  gaining  10,000  or  20,000  pounds ;  though  thry 
know  tJiat  even  that  small  sum  is  pei£ips  20 
or  30  per  cent,  more  than  the  chance  is  worth. 
In  a  lottery  in  which  no  prize  exceeded  20/., 
though  in  other  respects  it  approached  mndk 
nearer  to  a  perfectly  fiiir  one  than  the  common 
state  lotteries,  there  would  not  be  the  same 
demand  for  tickets.  In  order  to  have  a  better 
chance  for  some  of  the  great  prizes,  some 
people  purchase  several  tickets,  and  others 
small  shares  in  a  still  greater  number.  Then 
is  not,  however,  a  more  certain  proposition  in 
mathematics,  than  that  the  more  tickets  you 
adventure  upon,  the  more  likely  you  are  to  be 
a  loser.  Adventure  upon  all  the  tickets  in  the 
lottery,  and  you  lose  for  certain;  and  the 
great<er  the  number  of  your  tickets,  the  nearer 
you  approach  to  this  c^Hainty.'  (Degerandos 
Bicnfaisance  Publique  1.  ii.  ch.  vi.) 

State  lotteries  were  abolished  in  France  in 
1836,  along  with  the  gambling  hou.*9es,  from 
which  a  great  revenue  had  been  derived.  They 
still  exist  in  several  of  the  German  states. 
That  of  Hamburg  if  established  on  a  com- 
paratively fairer  principle  than  was  adopted 
either  in  France  or  England ;  the  whole  money 
for  which  the  tickets  are  sold  being  distributed 
among  the  buyers,  except  a  deduction  of  10  per 
cent,  made  from  the  amount  of  the  prizes  at 
the  time  of  tlieir  payment. 

lKniirli>  An  Irish  term,  synonymous  with 
the  Scotch  loch^  but  not  with  the  English  lake ; 
for  loch  and  lough  are  applied  to  (designate 
arms  of  the  sea,  as  well  as  collections  of  fresh 
water,  which  lake  is  not. 

iKioiSf  St.,  of  France.  A  royal  mititaiy 
order,  founded  by  Louis  XIV.  in  1693.  The 
badge  is  a  cross  of  eight  points,  with  fleur-de-lis, 
and  bearing  a  circular  shield  oontaining  the 
eflSgy  of  St.  Louis. 

iKiois  d'Or.  A  gold  coin  under  the  old 
system  of  France,  first  struck  under  Lrais  XIII. 


Digitized 


byG00gl( 


LOtJPING-ILL 

in  1641,  hem.  whom  they  derived  their  name. 
The  bnis  d'ors,  sajs  Kelly,  coined  before.  1726, 
which  passed  then  for  20  livres,  were  coined 
ftt  the  rate  of  36  j  per  French  mark  of  gold  22 
carats  fine.  From  the  year  1726  to  1785  lonis 
d'on  were  coined  at  the  rate  of  30  to  the  mark 
of  gold ;  and  about  this  period  all  the  gold  coins 
in  France  weire  ordered  to  be  brought  to  the 
mint  to  be  melted  down ;  and  a  new  coinage 
then  took  place,  at  the  rate  of  32  loois  d'ors  to 
the  mark  of  the  same  degree  of  fineness,  with 
a  remedy  of  15  grains  in  the  weighty  and  |}  of 
a  carat  in  the  alloy.  The  intrinsic  value  of 
this  new  coin  was  ISa,  9|^.  sterling.  Louis 
d'nrs  were  formerly  regarded  as  a  current  coin 
in  all  parts  of  the  Continent ;  but  in  England 
they  are  sold  merely  as  merchandise,  and  their 
TBlae  has  fluctuated  from  IBs.  6d,  to  21«. 
sterling. 

XrovpliigMlli.  The  name  applied,  in  the  case 
of  sheep  and  cattle,  to  the  disease  known  as  the 
Mad  Staggers,  when  it  attacks  the  horse. 

&01UM.  The  Pediculva  Hondnis  of  lin- 
oxus,  a  small  parasitic  apterous  insect;  well 
known,  and  lunially  found  on  those  individuals 
vho  neglect  personal  cleanliness.  It  proceeds 
from  a  small  egg.  or  nit^  and  is  distributed 
amongst  nearly  all  known  domesticated  ani- 
mals; the  species,  however,  dififering  usually 
from  those  found  in  man. 

Aoawre*  One  of  the  most  ancient  palaces  of 
France.  It  existed  in  the  time  of  Dagobert, 
as  a  hunting  seat ;  the  woods  then  extending 
all  over  the  actual  site  of  the  northern  portion 
of  Paris,  down  to  the  Seine.  The  origin  of  its 
name  has  not  been  satis&ctorily  ascertained. 
It  was  formed  into  a  stronghold  by  Philip 
Angostos,  who  surrounded  it  with  towers  and 
fosses,  and  converted  it  into  a  state  prison,  for 
confining  the  refractory  vassals  of  the  crown.  It 
was  then  without  the  walls  of  Paris ;  but  on  their 
extension  in  the  latter  part  of  the  fourteenth 
centuy,  it  was  indnded  in  their  circuit. 
Charles  V.  made  additions  to  it  That  part 
of  the  palace  now  called  the  Vieuz  Louvre 
was  commenced  under  the  reisn  of  Francis 
I.,  after  die  designs  of  Pierre  TEscot,  abbot 
of  Clogny.  When  Charles  IX.  resided  in 
the  Louvre,  he  beean  the  long  gallery  which 
connects  it  with  the  Tuileries,  buil**  Snt  his 
mother  by  Philibert  de  TOrme :  this  gallery 
now  holds  the  celebrated  collection  of  paint- 
ings ;  it  was  finished  by  Heniy  IV.  Louis  XIV. 
erected  the  peristyle  that  formed  the  entrance  to 
the  V  ieux  Louvre  (since  materially  altered)  from 
the  side  of  the  Tuileries,  after  the  designs  of 
Lem<*rcier.  That  monarch  also  gave  a  begin- 
ning to  the  modem  portion  of  the  Louvre, 
bj  erecting,  after  Perault's  design,  the  great 
eastern  fir^t ;  and  subsequent  monarchs  nave 
slowly  advanced  it  towands  completion,  espe- 
eially  Napoleon  I.  T^e  eastern  front  exhibits 
a  ^ade  of  great  beauty,  though  it  is  sadly  out 
of  harmony  with  the  architecture  of  the  interior 
and  of  the  inner  quadrangle.  (See  the  criti- 
cism of  Mr.  Feisnsson  in  his  History  of  the 
^odtfnBtduofArckitectwre.)  Of  late  years, 
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the  Louvre  has  been  connected  with  the  Tui* 
leries,  at  an  immense  expense,  but  with  su- 
preme talent,  by  the  late  M.  Visconti,  assisted 
by  M.  LefeuUle;  and  the  united  palaces  form 
a  mass  imposing  and  magnificent  in  the 
extreme.  Besides  the  gallery  of  paintings 
above  mentioned,  which  contains  some  of  the 
finest  works  of  art  in  the  world,  the  Louvre 
contains  a  matchless  collection  of  antiquities, 
and  other  specimens  of  art ;  the  collection  of 
Roman  and  Gneco-Boman  sculpture,  and  of 
Etruscan  ornaments,  is  unrivallea. 

iKTwe  Apple.  The  Tomato,  Lyeopersicum 
esetUtfUttrnt  whose  firait  forms  an  excellent 
ingredient  in  soups,  sauces,  and  gravies,  and 
is  also  extensively  uusod  in  various  other  ways. 

Kowe*  Vamlly  o£  A  sect  of  fanatics  in  the 
sixteenth  century,  holding  tenets  resembling 
those  of  the  early  Anabaptists.  There  is  a  pro- 
clamation against  them  bv  Queen  Elizabeth, 
dated  from  her  manor  of  Kichmond,  1580. 

XKiwe  leasts.  Religious  meetings  held 
quarterly  by  the  Methodists,  to  which  members 
of  their  church  alone  are  admitted,  and  that 
only  on  presenting  a  ticket  or  a  note  from  the 
superintendent.  They  are  retained  in  imita- 
tion of  the  AoAPiB  [which  see]  held  by  the 
early  Christians. 

iMW  Sunday.  In  Ecclesiastical  Antiqui- 
ties, the  Sunday  next  after  EasJter  has  been 
pc^ularly  so  called  in  England;  perhaps  by 
corruption  for  close  (Pascha  clausum,  close  of 
Easter^  one  of  the  many  names  by  which  it  was 
known  in  the  Cliristian  church). 

SiSwelte.  A  yellowish  or  reddish  mineral 
product,  found  at  Ischl  in  Austria.  It  is  a  sul- 
phate of  magnesia  and  soda. 

&ower  Bmplra.  A  name  sometimes  ap- 
plied to  the  Roman  empire,  from  the  removal 
of  the  imperial  seat  to  Constantinople  down  to 
its  extinction  on  the  capture  of  Constantinople 
hy  the  Turks  in  1453. 

iKvwer  Booene.  The  Lower  Eocene  de- 
posits are  best  developed  in  the  London  and 
Hampshire  basins,  and  can  be  studied  there  in 
great  detail.  They  are  very  rich  in  fossils,  in- 
duding  a  great  variety  of  plants,  of  which  the 
fruits  alone  remain,  and  many  quadrupeds  of 
extreme  interest.  On  the  whole,  they  may  be 
said  to  underlie  the  great  Paris  series,  with 
which  they  were  long  compared. 

The  following  is  the  division  of  these  beds 
suggested  by  Mr.  Prestwich  as  best  showing  the 
position  of  the  deposits  in  England: — 


UPPBt  Brans 


IiOWEB 


(London  day 
Basement  bed  of  the  London  day 

Upper 
Woolwich  and  Reading,  Middle 

^Lower 


.Thanet  Bands 

Lower  Eocene  formations  under  various  names 
are  known  in  many  parts  of  Europe,  Asia,  and 
both  North  and  Soutii  America,  and  range  into 
North  Africa.    The  Numicuxjtxc  FoJuciLTioar  is 
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one  of  the  most  important  r^nresentatiTes.  The 
Monte  Bolca  and  Mount  Lebanon  beds,  cele- 
brated for  their  fossil  fish  remains,  are  at  the 
bottom  of  these  Tertiaries.  So  also  are  the  San- 
tee  limestone  of  North  America  and  some  of  the 
green  earths  of  New  Jersey  U.S.  The  older 
tertiaries  as  a  group  are  very  rich  in  organic 
remains.     [Eocbnb  ;  Lokdon  C^t.] 

Kower  Chreenttantf.  The  name  giTen  by 
English  geologists  to  the  lower  division  of  the 
Cretaceous  series  of  rocks  as  developed  in  the 
south-eastern  part  of  the  British  Islands.  The 
name  gremtand  was  originally  given  to  the 
sands  beneath  the  chalk,  because  in  many  places, 
though  red  in  colour,  they  are  found  to  be  Aill 
of  green  particles,  owing  to  the  presence  of 
scales  of  silicate  of  iron.  Beds  of  this  kind 
are  deyeloped  reiy  largely  in  our  own  islands. 
Deposits  <n  the  same  age  are  found  also  on 
the  Continent)  especially  in  the  north  of  Switzer- 
land at  Neufch&tel.  These  beds  are  typical;  and 
under  the  name  Neooojnian^  which  probably 
includes  some  part  of  our  Wealden  period,  im- 
portant deposits  occur  in  Switzerlana 

The  lower  greensand  is  rich  in  fossils,  many 
of  them  rery  diaracteristic  The  Pema  mvUeii^ 
a  large  bivalve  shell,  is  common  in  the  typical 
beds.  Shells  of  cephalopodous  molluscs,  vary- 
ing greatly  in  form,  abound  in  the  rocks  of  this 
period. 

The  Isle  of  Wight  presents  admirable  sections 
of  the  lower  greensand,  and  serves  to  connect 
the  beds  known  under  this  name  with  the  typi- 
cal Neooomian  deposits.    [Nboookiax.] 

Xiowiglte.  A  variety  of  Alum-stone  found 
at  Tolfii  in  Italy  and  Tabrze  in  Siberia,  and 
differing  fmrn  ordinary  Alum-stone  only  in  con- 
taining a  less  amount  of  water.  Named  after 
Lowig,  by  whom  it  was  analysed. 

iKizla  (Gr.  \o(^f,  crooked).  A  genus  of 
Conirostral  Passerine  birds,  characterised  by 
haying  a  compressed  beak,  and  the  two  man- 
dibles so  strongly  curved  that  their  points  cross 
each  other,  sometimes  on  one  side,  sometimes 
on  the  other.  The  crossbill  {Loxia  curvirostra) 
is  the  type  of  this  genus. 

Kozoolase  (Gt.  \o(^f,  and  kXJm^  I  break). 
The  name  given  by  Breithaupt  to  the  Felspar 
which  occurs  with  Pyroxene  in  the  Laurentian 
rocks  of  Hammond,  St.  Lawrence  county,  New 
York.  It  has  the  dearage,  density,  and  compo- 
sition of  Orthoclase,  and  is  remarkable  for  the 
large  amount  of  soda  which  it  contains. 

Xiozodromte  Onrwe  (Gh*.  \o(^f,  and  9p6fias, 
a  course).  A  curve  which  cut^s  at  a  constant 
angle  all  the  lines  of  curvature  of  a  surface  which 
belong  to  one  and  the  same  system.  ^  In  the 
case  of  a  surface  of  reyolution,  the  trajectories 
of  the  meridian  lines  are  loxodromic  curves. 
A  ship  sailing  always  towards  the  same  point 
of  the  compass,  or  on  the  same  rhumb,  describes 
a  loxodromic  curve ;  it  is  manifestly  a  kind  of 
spiral  which  approaches  the  pole  asymptotically. 
The  differential  equation  of  a  loxodromic  curve 
on  the  sphere  is  easily  found.  In  fact,  if  ^  be 
the  arc  of  the  meridian  intercepted  between  any 
point  of  the  curve  and  the  pole,  and  A  Ihe  lon- 
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gitude  of  that  point,  then  the  infinitely  mull 
arc  of  the  parallel  of  latitude  corresponding  to 
an  increment  of  the  curve  is  <^A  sin  ^,  and  the 
differential  of  the  co-latitude  is  d^;  but,  be- 
cause the  curve  cuts  all  the  meridians  under  the 
same  angles,  the  variation  of  the  poralld  of 
latitude  corresponding  to  an  increment  of  the 
curve  is  proportional  to  the  yaziation  of  the 
co-latitude;  consequently  a  d\  sin^^i^,  or 

adKmm  _-!. ,  which  is  the  differential  equatioa 
sin  ^  ^ 

required.  By  integration,  the  equation  of  the 
loxodromic   curve   is    at   onoe  foond  to  be 

tan  ^««C€*^,  whore c is  anew ooQstant.    From 

this  it  is  at  onoe  maniiM  that  the  Btereogn]^e 
projection  of  a  loxodromic  curve  on  the  sphere 
IS  a  logarithmic  spiral,  the  centre  of  projection 
being  at  the  pole  opposite  to  the  one  mm  wfaidi 
the  angles  ^  are  measured. 

l^pea^  (Fr.  losange).  In  Heraldiy,  a 
bearing  in  the  shape  of  a  paraUelc^gnim,  with 
two  obtuse  and  two  acute  angles.  The  arms  of 
maidens  and  widows  are  borne  on  shields  of 
this  shape. 

LozEKaB.  In  Mathematics,  a  synonym  for 
rhombus,  being  an  oblique-angled  eqmlatefal 
parallelogram. 

LozENOB.  In  Pharmacy,  a  medicinal  sob- 
stance  made  up  into  a  small  cake,  to  be  gra- 
dually dissolved  in  the  mouth.  Sugar,  gum,  and 
starch  are  the  usual  inert  parts  of  lozenges; 
and  minute  quantities  of  active  substances  an 
added,  according  to  the  purposes  for  which  they 
are  intended :  such  as  ipecacuai:^  or  squills, 
for  pectoral  lozenges ;  extract  of  poppies  or 
opium,  for  sedative  lozenges;  cayenne  pepper 
as  a  stimulant ;  oil  of  peppermint  as  an  anti- 
spasmodic, &;c 

lubber's  Hole.  On  Shipboard,  an  entiranee 
to  the  top,  by  which  it  is  reached  without  pass- 
ing over  the  fiittock  shrouds.  It  is  the  easier 
though  slower  way,  and  is  regarded  by  sailon 
as  only  worthy  of  a  lubber. 

&abrtoator  ^Lat.  lubricus,  ^ippery).  An 
arrangement  for  lubricating  the  bores  of  rifled 
guns,  and  thus  removing  the  solid  residue  from 
the  powder  which  would  otherwise  be  lefk  in 
the  bore,  and  dog  the  grooves.  It  consists,  in 
our  service,  of  a  copper  wad,  containing  equal 
parts  of  tallow  and  oil,  next  the  projectile,  then 
a  felt  wad,  and  then  a  millboard  disc,  all  joined 
together.  The  explosion  of  the  charge  drives 
the  copper  wad  against  the  projectile,  and  re- 
leases the  lubricant ;  which  the  felt  wad,  acting 
as  a  mop,  wipes  up  and  cairiee  forward. 

In  Machinery,  the  term  lubricator  is  applied 
to  the  arrangement  by  which  the  bearings  of 
the  engine  are  preserved  from  the  effects  of 
friction  by  means  of  oil  or  grea.se. 

Xiaoanldae  (Gr.  A^/cor,  a  tool/;  also  the  name 
of  an  insect).  A  family  dismembered  from  the 
Linnsean  ^nus  Lucanus,  and  including  those 
insects  which,  in  addition  to  the  comprehensive 
characters  of  the  original  eenus,  present  antennn 
strongly  geniculate,  glabrous,  or  but  slightly 
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pilose ;  tiie  labnim  yeij  smiiU,  or  confounded 
with  Uie  epistome ;  maxillae  terminated  by  a 
membninoas  or  coriaceous,  ailky,  pencilliform 
lobe;  edentate,  or  with  one  tooth ;  and  a  ligula 
either  entirely  conce^^ed  or  incorporated  with 
the  mentum,  or  dirided  into  two  nairow,  elon- 
gated, silky  lobes,  extending  more  or  less  be- 
yood  the  mentum.  The  acutellum  is  situated 
between  the  elytra.  The  stae-beetle,  Lueanus 
eervui,  &&,  is  the  type  of  this  family.  The 
eobgenera  are   (Esaius,  Lamprina,  Stnodm- 

IrtieaBiis.      A  Linnsean   genns  of  Coleo- 

f)ten,  forming  the  type  of  a  uribe  of  Lamel- 
icorn  beetles  (Lucanitia)  in  the  system  of 
lAtreille,  by  whom  it  is  thus  characterised : 
Antennae  composed  of  ten  joints,  the  first  of 
which  is  nsnally  much  the  longest ;  the  anten- 
ul  club  has  its  leaflets  or  teeth  arranged  per- 
pendicularly to  its  axis,  in  the  manner  of  a 
eomb.  The  mandibles  are  always  corneous,  and 
mo8t  oonunonly  exhibit  a  sexual  superiority  of 
developement  and  peculiarity  of  form  in  the 
maks.  The  maxills  are  generally  terminated 
by  a  narrow,  elongated,  and  silky  lobe;  but 
Eometimes  are  entirely  corneous  and  dentated. 
The  ligula  in  most  of  the  Lucanines  is  formed 
of  two  small  silky  pencils,  projecting  more  or 
leas  beyond  an  almost  semicircular  or  square 
mentunL  The  anterior  leg?  in  the  greater 
nnmber  are  elongated,  and  their  tibiae  dentated 
alon^  the  whole  of  their  outer  side.  The  tarsi 
tenmnate  in  two  equal  and  simple  hooks,  with 
a  little  appendage  with  two  setse  between  theuL 
The  elytra  cover  the  whole  of  the  upper  part  of 
the  abdomen.  The  insects  thus  characterised 
were  first  divided  by  the  immediate  successors 
of  Linnsus  into  two  penera,  Lucanua  proper  and 
Passalut,  both  of  which  are  now  elevated  to  the 
rank  of  fiimilies,  and  subdivided  into  numerous 
subgenera.     [LucAinDJB;  Passauda] 

Knceres  (Lat).  In  Boman  History,  the 
name  given  to  a  division  of  the  Boman  populus 
or  patricians.  Livy  (i.  13)  speaks  of  the  origin 
of  this  name  as  unknown,  but  describes  the 
Lnceres  with  the  Eamnenses  and  Titienses  as 
ceatories  of  knights.  [Equitbb.]  Elsewhere 
(x.  6)  he  speaks  of  them  as  being  the  three 
ancient  tribes.  (Sir  G.  G.  Lewis  On  the  Org- 
dibHitff  of  Early  Boman  History,  ch.  xi.  sec.  i.) 
lAieem.  The  Medicago  sativa,  a  well- 
known  plant  of  the  natural  family  Leguminotm, 
There  are  many  species  of  Medicago,  but  of 
these  the  artificial  grass,  called  Lucem,  is  most 
deserring  of  notice.  This  plant  was  in  high  es- 
timation among  the  ancients ;  and  its  nutritious 
qualities,  easy  cultivation,  rapid  growth,  and 
loxoriant  properties,  have  placed  it  in  the  first 
rank  of  vegetable  food  for  cattle,  even  in  the 
present  times.  '  Lucem,'  says  an  old  writer,  *  is 
commended  for  an  excellent  fodder.  .  .  .  There 
is  not  any  pulse  or  other  feeding  which  is  more 
agreeable  or  more  precious  for  feeding  beasts 
than  lucerne :  so  Uiat  it  may  seem  to  spring  out 
of  the  earth.  .  .  as  a  more  especial  favour  from 
Ood,  not  only  for  nourishing  and  futt<entog  herds 
of  cattle^  but  also  to  serve  as  a  physic  for  beasts 
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that  are  sick.'  (Country  Farrn,  3rdedit.fol.  1616, 
p.  864.)  Those  who  wish  to  see  the  properties 
of  this  plant  fiilly  developed,  and  its  history 
traced  from  its  £soovery  during  the  Persian 
expedition  under  Darius  to  its  subsequent  in- 
troduction successively  into  Greece,  Italy,  Spain, 
France,  and  Germany,  down  to  its  arrival  in 
England,  will  find  ample  details  in  the  learned 
Efsays  an  Husbandry  by  the  Rev.  Walter  Harte 
(London  1770).  The  origin  of  the  term  lucem 
is  involved  in  obscurity.  Some  authors  hare 
derived  it,  naturally  enou^  from  the  canton 
in  Switzerland  of  that  name;  but  from  the 
account  given  by  Mr.  Harte  of  the  history  of 
this  pUmt,  it  does  not  appear  either  that 
Switzerland  was  particularly  fiimous  for  pro- 
docing  it,  or  that  the  northern  or  western 
nations  of  Europe  received  it  thence.  It  is 
cultivated  successfully  in  the  lowland  part  of 
Essex,  where  a  deep  calcareous  loam  and  a 
favourable  climate  combine  to  make  it  a  most 
productive  forage  crop. 

&aoenuurlA  (Lat  lucema,  a  lamp\  A 
genus  of  fleshy  polypi  {Polypi  camosi)  in  the 
Bvstem  of  Cuvier,  characterised  by  a  long  and 
Jender  pedicle  supporting  a  radiated  disc, 
which  sends  off  namerous  tentacula  united 
in  bundles.  Cuvier  regarded  the  Luoemaria 
as  being  nearly  allied  to  the  Actinia  or  sea- 
anemones ;  but  their  substance  is  softer.  They 
emit  phosphorescent  light. 

&aolfer  (Lat.  l^ht-hearing).  The  morning 
star.  A  name  given  to  the  planet  Venus, 
when  she  appears  in  the  morning  before 
sunrise.  When  Venus  follows  the  sun,  or 
appears  in  the  evening,  she  was  called  Hes- 
perus, the  evening  star.  These  names  no 
longer  occur  except  in  the  old  poets. 

&iiclflBr*.  This  term  was  originally  applied 
to  matches  tipped  with  a  mixture  of  Quorate 
of  potash  and  sulphuret  of  antimony  which 
were  inflamed  by  friction  upon  a  piece  of 
emeiy^  paper.  These  have  been  superseded  by 
a  variety  of  mixtures  containing  phosphorus. 
The  manufacture  of  lucifers  now  forms  a  vast 
trade,  which  in  this  country  alone  consumes  up* 
wards  of  eight  tons  of  phosphorus  and  twenty- 
six  tons  of  chlorate  of  potash  in  tipping  them. 
The  process  of  making  them  is  almost  wholly 
performed  by  machinery.  It  has  been  found 
that  the  ill  effects  caused  by  the  employment  of 
common  phosphorus  on  the  health  of  the  woric- 
men  may  be  prevented  by  using  in  its  stead 
the  red  or  amorphous  phosphorus,  which  with 
manganese  and  glue  is  made  into  a  friction- 
paste  for  covering  the  side  of  the  boxes.  Such 
matches,  as  not  being  affected  by  accidental 
friction,  and  as  being  free  from  poison,  are 
called  safety  mat<:hes. 

&aolfbrlaiifl.  The  name  of  a  sect  of 
schismatics,  so  called  from  Lucifer,  bishop 
of  Cagliari,  in  the  fourth  centuiy,  who  refused 
to  hoM  any  communion  with  the  clergy  who 
had  conformed  to  the  Arian  doctrines,  and 
whom  a  synod  at  Alexandria^  ▲.».  352,  had 
determined  to  readmit  into  the  church  on 
condition  of  an  open  acknowledgement  of  theie 
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(aOKnts.    His  followers  are  little  heard  of  after 
the  time  of  Theodosius  the  Great     [Scsism.] 

Zinoliuu    [Luna.] 

Ziueullltea  A  blaick  limestone  often  polished 
for  ornamental  purposes,  to  which  it  is  said  first 
to  have  been  applied  by  LncuUus  the  Koman 
consul,  who  originally  carried  it  to  Borne  from 
an  island  in  the  Nile. 

&iioiiiiia  (its  Peruvian  name).  A  genus  of 
Sapoiacea  found  in  the  West  Indies  and  South 
America,  and  comprising  numerous  shrubs  or 
tall  trees,  one  of  which,  L,  Tnammosuftt,  called 
the  Marmalade-tree,  is  cultivated  for  the  sake 
of  its  fruit,  which  contains  a  thick  agreeably 
flavoured  pulp  bearing  some  resemblance  in 
appearance  and  taste  to  quince  marmalade. 

&adlow  Formation.  The  upper  member  of 
the  typical  Silurian  series  in  England.  It  is  well 
developed  nearthe  town  of  Ludlow,  and  is  there 
recognised  by  distinct  groups  of  oij^ic  remains. 

It  is  subdivided  into  three  principal  members, 
(1)  Upper  Ludlow  sands  and  shales,  (2)  Aymes- 
try  limestone,  and  (3)  lower  Ludlow  shales,  with 
concretions  of  limestone.  The  whole  series  is 
rich  in  organic  remains,  many  of  them  charac- 
teristic and  easily  recognised.  Certain  groups 
of  trilobites  are  especially  developed  in  these 
uppermost  Silurian  rocks,  but  they  are  all  won 
derfuUy  rich  in  fossils.  The  total  thickness  of 
the  Ludlow  formation  in  England  and  Wales  is 
estimated  at  not  less  than  2,000  feet 

The  Ludlow  formations  are  well  represented 
in  Bohemia,  together  with  the  other  principal 
divisions  of  the  Silurian  series.  They  extend 
also  to  Scandinavia  and  Russia,  but  generally 
under  a  very  different  appearance,  being  identi- 
fied only  bv  the  groups  of  fossils. 

Ziaea  (Lat.).  As  a  Medical  term,  poison  or 
pestilence ;  a  plague. 

ZiUfF.  The  foremost  or  weather  edge,  or  leech 
of  a  fore-and-aft  sail.  To  luff,  to  bring  the 
ship's  head  nearer  the  wind. 

&iiffer  Boardliiff  or  Itonvre  Boardiiiff. 
In  Architecture,  boards  placed  in  an  aperture 
above  each  other  at  regular  intervals,  and  in- 
clined to  the  horizon  at  an  angle  of  45^,  so  as 
to  admit  air  to  the  interior  without  allowing 
the  rain  to  penetrate. 

Zinff-aalL  A  four-sided  sail  bent  to  a  yard, 
which  is  slung  nearly  horizontally,  about  one- 
third  of  its  length  from  the  windward  end. 

Xrtivgor.  A  small  vessel  carrying  two  or 
tliree  masts,  with  a  lug^sail  on  each;  it  is 
capable  of  beating  very  dosely  up  to  the  wind. 

Xtumaol&ella.  Shell  marble;  the  frag- 
ments having  a  pearly  lustre,  it  is  sometimes 
termed  fire  marble.  The  finest  specimens  are 
from  the  lead  mines  of  Bleiberg,  in  Carinthia. 

XtumbaflTO.    Bheumatism. 

XrtunlMur  AbscoSB  (Lat  Iambus,  the  flank). 
An  abscess  of  the  loins  formed  upon  the  psoas 
muscle ;  it  is  frequently  mistaken  for  nephritic 
or  rheumatic  disease,  and,  when  it  forms  a 
swelling  in  the  groin,  for  hernia. 

Ziumber.  In  a  trading  vessel,  the  name 
applied  to  small  spars,  &c.,  as  handjspikes,  an- 
chor stocks^  gaffii,  &C. 
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Irtuntaieal  Muscles  (Lat*  lumbricos, 
an  earthworm).  Small  muscles  of  the  hand 
which  assist  in  bending  the  fingers. 

Annibiieiu  (Lat).  A  Linnssan  eenus  of 
Vermes,  now  the  typo  of  a  family  (Lumbricine), 
which  ranks  as  the  first  of  the  Setigerons 
Abranchian  Anellidans  in  the  system  of  Ctmef. 
All  the  species  of  this  family — the  earth- 
wormSy  as  they  are  commonly  called — are  cha- 
racterised by  a  long  cylindncal  body,  divided 
by  rug»  into  a  great  number  of  rings,  and  by 
an  edentate  mouth.  The  common  earthworm 
{Lumbricua  terrestrUf  Linn.)  attains  neerij  a 
foot  in  length,  and  is  composed  of  upwards  of 
one  hundred  and  twenty  rings.  This  species  is 
extremely  abundant :  they  traverse  the  soil  in 
every  direction,  swallowing  quantities  of  earth, 
together-  with  portions  of  roots  and  lignooos 
fibres,  and  other  organised  substances,  which 
they  assimilate  for  their  own  nutriment  Thdr 
castings  constitute  a  rich  soiL 

In  gardens  and  cultivated  ground  earthworms 
are  rather  beneficial  than  otherwise,  by  rende^ 
ing  the  soil  permeable  to  water,  and  mixing  its 
constituents.  It  is  only  when  they  occnr  in 
lawns  and  gravel-walks  that  they  become 
troublesome,  and  then  only  because  their  ca^t 
disfigure  the  surface.  In  such  situations  they 
may  be  removed  or  destroyed  by  the  use  of 
clear  lime-water,  made  with  quick-lime. 

&iuia.  In  Latin  Mythology,  the  moon, 
worshipped  along  with  Sol,  the  sun.  She  had 
a  temple  at  Rome,  on  the  Aventine.  The  name 
is  a  later  form  of  Luc-na,  and  recurs  in  that  of 
Lucina,  the  goddess  who  presided  over  child- 
birth, from  the  same  root  with  lux,  laceo^  and 
Greek  Xcvk^s,  white. 

Xinna  Cornea.  Fused  chloride  of  silver; 
so  called  from  its  horn-like  appearance,  hina 
being  the  term  by  which  the  old  chemists  de- 
signated silver. 

Ziunacy.  In  Law,  strictly,  the  condition 
of  an  insane  person  who  has  lucid  intervals; 
which  in  former  times  were  supposed  to  depend 
on  the  phases  of  the  moon ;  whence  ^uch  per- 
sons were  styled  lunatici.  But,  for  convenience 
the  term  is  commonly  used  as  embracing  the 
condition  of  all  those  who  are  under  certain 
legal  disabilities  on  account  of  mental  defi- 
ciency, such  as  idiots,  fatuous  persons,  &c ;  all, 
in  short,  who  are  of  unsound  mind.  The  chief 
of  these  disabilities  are:  incapacity  to  make 
contracts,  either  personal  or  affecting  the  estate; 
to  sue  or  defend  in  courts  of  justice ;  to  perfarm 
offices  and  duties ;  to  make  devisee  or  bequests. 
By  an  ancient  legal  maxim,  the  sovereign  has 
the  custody  of  lunatics.  This  is  in  practice 
delegated  to  the  keeper  of  the  great  seal,  hy 
virtue  of  the  sign  manual.  His  powers  are  now 
regulated  bv  the  Lunacy  Act>  16  &  17  Fict  c.  70, 
and  several  amending  statutes.  Applications 
for  a  commission  of  lunacy  are  consequently 
directed  to  him.  When  he  determines  that 
such  a  commission  is  proper,  it  issues  to  ee^ 
tain  commissioners,  now  styled  masters,  ap- 
pointed by  the  same  authority.  But  the  Lord 
Chancellor  has  of  late  delegated  this  function 
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to  the  Lorda  Justices.  [CHurcBtxoB.]  By  a! 
xecent  eiuictment  (25  &  26  Vict  c.  86),  the 
enqairy  bj  a  jury  into  the  state  of  mind  of  Uie 
party,  formerly  tried  before  one  of  the  masters 
in  lonacy,  is  now  tried  in  one  of  the  superior 
courts  of  hiw  at  Westminster.  If  the  lunatic 
recover,  the  inquisition  majr  be  superseded.  On 
the  retom  of  the  inquisition,  the  custody  of 
the  lunatic's  person  and  estate  devolves  on 
the  aown;  and  the  chancellor,  on  petition,  ap- 
points eommtteea  to  have  the  custody  of  either 
or  both.  These  may  be  any  whom  the  chan- 
cellor thinks  fit  although  next  of  kin  are 
ordinarily  preferred.  Lunatics  are  maintained 
by  an  alluwanoe  out  of  their  own  estate; 
when  they  have  none,  by  statute,  in  public 
asylums.  The  custodv  of  lunatics  by  private 
individuals  is  under  the  control  of  stat.  6  &  9 
Vict.  c.  100  and  subsequent  amending  Acts,  by 
which  the  powers  vested  in  the  Commissioners 
in  Lunacy  are  placed  on  an  entirely  new  footing, 
and  efforts  have  been  made  to  improve  the 
management  and  condition  of  lunatics,  whidi 
promise  to  be  followed  by  the  best  results. 
Persons  of  unsound  mind  who  are  paupers,  and 
those  who  have  been  tried  for  offences  and  found 
insane,  and  also  lunatic  convicts,  are  usually 
confined  in  county  lunatic  asylums,  wherever 
these  are  established.  As  to  the  statistics  of 
lonatie  hospitals  or  asylums,  see  Degexando, 
De  la  Biet^aiaano$  PubUjue^  voL  iv.  part  iiL 
bookiiL 

The  incapacity  of  a  person  of  unsound  mind 
to  commit  a  crime  depends,  it  is  said,  upon  his 
irresponsibility,  moral  and  legal  The  general 
mode  of  directing  a  juiy  has  been  that  thoj' 
ahoold  acquit  the  prisoner,  if  satisfied  that  he 
bad  not  a  sufficient  degree  of  reason  to  know  that 
he  was  doing  an  act  that  was  wrong,  a  test 
definitely  laid  down  by  the  judges  in  Mae- 
nangfaten*s  causa  in  the  year  1843,  and  al- 
ways since  adopted.  On  acquittal  taking 
place  on  evidence  of  lunacy,  the  juiy  are 
now  requiied,  by  39  &  40  Geo.  III.  c  94, 
io  find  spedally  whether  the  person  was  in- 
sane at  the  time  of  committing  the  offence ; 
and  on  that  finding  he  is  taken  into  public 
custody.  The  law  of  lunacy  in  Scotland  is 
Rgnlated  by  the  recent  Act,  20  &  21  Vict 
C71. 

Zoaar  Bone.  One  of  the  bones  of  tha 
wrist 

Irtmar  Canatlo.    Fused  nitrate  of  silver. 
•  biaar  Ojifle.    The  period  of  time  after 
which  the  new  moons  return  on  the  same  days 
of  the  year.     [Ctclb.] 

^miar  IMstanoe.  In  Navigation,  the 
distance  of  the  moon  from  the  sun,  or  from  a 
fixed  star  or  planet ;  by  means  of  which  the 
longitude  of  a  ship  is  found. 

^uwr  MeChod.  In  Astronomy  and  Navi- 
gation, the  method  of  determining  the  longi- 
tude of  a  place  or  ship  from  the  observation 
of  lunar  distancei.  This  problem,  which  is  of 
the  highest  importance,  on  account  of  its  being 
the  handiest  astronomical  method  of  finding 
the  bngitude  at  sea,  resolves  itself  into  two 
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parts.  The  first  ib  to  ascertain  the  distance  of  tfa< 
moon's  centre  from  one  of  the  principal  planets 
or  fixed  stars,  or  the  sun,  at  a  given  moment ; 
and  the  second,  to  find  the  Greenwich  mean 
time  to  which,  according  to  the  tables,  that 
distance  corresponds.  The  general  method  of 
procedure  may  be  explained  as  follows :  Six  or 
eight  observations  of  the  starts  distance  from  the 
nearest  point  of  the  moon's  limb,  are  taken  with 
a  sextant  as  quickly  in  succession  as  possible, 
and  the  corresponding  time  at  each  observstion 
noted:  the  mean  of  the  observed  distances,  at 
the  mean  time,  gives  a  single  distance  corre* 
spending  to  a  known  instant  of  time.  The  true 
mean  time  is  here  supposed  to  be  given  by  the 
chronometer,  the  rate  and  error  of  which  are 
determined  by  observations  of  altitude.  Con- 
temporaneously with  the  observations  of  dis- 
tance^ two  assistants  are  sometimes  employed 
in  taking  the  altitudes  both  of  the  moon  and 
star,  for  the  purpose  of  applying  the  proper  cor- 
rections for  refraction,  &c.  The  remainder  of 
the  operation  consists  in  making  the  requisite 
calculations.  In  the  first  place,  the  moon's 
semidiameter  is  added  to  the  observed  distance, 
whereby  the  true  apparent  distance  is  fotmd. 
In  the  next  place,  the'  corrections  are  applied 
for  refraction  and  parallax,  and  the  apparent 
distance  reduced  to  the  centre  of  the  earth. 
This  part  of  the  operatioil  is  technically  called 
clearing  the  distance.  The  computer  then  turns 
to  the  XfatUical  Almanac^  in  which  the  djst^^nffw 
of  the  moon  from  the  sun  and  some  of  the 
principal  stars  and  planets  are  given  for  every 
three  hours.  Having  found  in  the  almanac  the 
distances  next  less  and  greater  than  the  true 
distance  deduced  from  the  observations^  their 
difference  gives  the  change  of  distance  in  three 
hours;  whence,  by  interpolation,  the  Greenwidi 
time  is  obtained  at  which  the  distance  was 
exactly  the  same,  and  consequently  the  Green- 
wich time  corresponding  to  the  apparent  time 
at  the  instant  of  the  observation. 

This  method  of  finding  the  longitude  at  sea 
was  first  proposed  by  John  Werner  of  Nurem- 
berg so  early  as  1514,  and  recommended  by 
several  other  astronomers  who  lived  during  the 
flame  centuiy;  but  the  theory- of  tlie  lunar 
motions  was  then,  and  for  a  long  time  after, 
too  imperfect  to  allow  of  its  practical  appli- 
cation; and  before  the  invention  of  Hadley's 
quadrant)  there  was  no  instrument  by  which 
the  distances  could  be  measured  with  the  re- 
quisite precision.  The  advancement  of  astro- 
nomy, and  the  perfection  of  instruments  of 
observation,  have  obviated  all  difficulties  ;  and 
the  method  of  lunar  distances  is  now  mainly 
relied  on  by  the  mariners  of  all  countries. 

&iuiar  acontli.  The  time  in  which  the 
moon  completes  a  revolution  about  the  earth, 
and  returns  to  the  same  position  relatively  to 
some  celestial  body,  or  point  in  space,  with 
which  her  motion  is  compared.  But  the  moon's 
period  may  be  determined  in  relation  to  several 
objects — as  the  sun,  the  equinoctial  points,  a 
fixed  star,  the  perigee  or  nodes  of  her  orbit ; 
and  accordingly  there  are  as  many  differant  lunar 
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months  as  there  are  assumed  points  of  eom* 
paiison,  provided  these  points  have  different 
motions  in  the  heavens. 

1.  The  proper  lunar  month  is  the  same  as 
the  lunation  or  synodic  month,  and  is  the  time 
which  elapses  between  two  oonsecntive  new  or 
full  moons,  or  in  which  the  moon  returns  to  the 
same  position  reUtivelj  to  the  earth  and  sun. 

2.  The  periodio  month  or  ajfnodie  month  is 
the  revolution  with  respect  to  the  movable 
equinox. 

3.  The  sfc2srMr/mon^A  is  the  interval  between 
two  successive  ooigunctions  with  the  same  fixed 
star. 

4.  The  anomalisHo  month  is  the  time  in  which 
the  moon  returns  to  the  same  point  (for  example, 
the  perigee  or  apogee)  of  her  movable  elliptic 
orbit. 

5.  The  nodieal  month  is  the  time  in  which 
the  moon  aooomplishee  a  revolution  with  respect 
to  her  nodes,  the  line  of  which  is  also  movable. 

The  exact  mean  lengths  of  these  different 
lunar  months  are  as  IbUow : 

d.         h*      D.  8. 

Synodic  month      •  .29  12  44  284 

Tropica]  month     .  .  27  7  43  4'71 

Sidereal  month      .  .  27  7  43  11-64 

Anomalistic  month  .27  13  18  37*40 

Kodical  month      .  .  27  6  6  36-60 

These  mean  motions  are  not  uniform,  but  are 
subject  to  periodio  and  secular  variations. 
[Moon.] 

&imar  Tear.  The  period  of  twelve  synodic 
lunar  months,  contaimng  consequently  864 
days ;  the  lunar  months  in  the  calendar  being 
alternately  29  and  30  days.  The  exact  period 
of  12  lunar  months  is  364  days  8  hours  48  min. 
84  sec  ;  so  that  the  lunar  year  of  the  calendar 
requires  to  be  adjusted  by  intercalation  every 
third  year.    [GiiJuniAB.] 

&iiiiatlo  (Lat  lunaticus,  from  luna;  Gr. 
o'cXiif^tofc^f,  from  o-cX^i^i  ^he  moon,  which  was 
supposed  to  relate  their  periods  of  insanity). 

[LUMACT.] 

&«uiatloiu  The  period  of  a  synodic  revo- 
lution of  the  moon,  or  the  time  from  one  new 
moon  to  the  next  one,  in  which  time  the  moon 
passes  through  all  her  phases. 

&iuie  (Lat.  luna,  the  fnoon).  This  word 
formerlv  indicated  the  crescent-shaped  plane 
figure,  bounded  by  two  circular  arcs.  Hippo- 
crates of  Chios  accomplished  the  quadrature 
of  such  a  figure.  The  term  lune,  however,  is 
now  used  to  denote  that  portion  of  the  surfoee 
of  a  sphere  which  is  enclosed  between  two 
great  circles. 

iMUietta (Fr.).  In  Architecture,  ani^rture 
for  the  admission  of  light  in  a  concave  ceiling. 

LvKwrra.  In  Fortification,  a  detached  work 
consisting  of  two  fiioes  and  two  fiLanks.  It  is 
especially  applicable  to  the  defence  of  afbrtress 
when  its  faces  can  be  directed  so  that  its  glacis 
can  receive  flank  defence  from  the  fortress,  or 
other  detached  works  within  moderate  range. 
It  is  in  general  the  beet  form  of  detached  work. 

[FoBTinCA,T10N.] 
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(Oer.  lungeu).  The  viscera  by  whicfc 

respiration  is  carried  on.  In  the  human  subject 
the  right  lung  is  divided  into  three  lobes,  the 
left  into  two.  They  are,  as  it  were^  sospended 
in  the  chest  by  the  trachea,  and  separated  by  the 
mediastinum;  they  are  also  attached  to  the  heart 
by  the  pulmonary  vessels.  They  are  nourished 
by  the  oronchial  artery,  whidi  is  a  branch  of 
the  aorta;  and  the  ptdmonaiy  arteiy  canies 
the  venous  blood  through  them  from  the  heart, 
to  subject  it  to  the  action  of  the  air  in  their 
cellular  structure:  the  blood  when  arterialised 
returns  to  the  heart  by  the  pulmonary  veins, 
the  four  trunks  of  whioi  enter  the  left  auride. 
The  bronchial  veins  terminate  in  the  vena 
azygos.  The  nerves  of  the  lungs  are  ttom  the 
eighth  pair  and  great  interoostaL 

XniBfWOit.  In  Botany,  the  common  name 
for  Stieta  pulmonaeea,  a  lichen  iHiich  grows 
extensively  on  the  trunks  of  trees,  and  is  occa- 
sionally used  in  medidne.  In  Siberia  it  is  aid 
to  be  employed  as  a  substitute  for  hops.  The 
same  name  is  also  applied  to  the  genus  Pulmo- 
naria. 

&iiiilaolar  (Lat  luna,  the  moon,  and  sol,  tki 
sun).  Combining  the  motions  of  the  sun  and 
moon.  A  lunisolar  period  is  that  after  which 
the  eclipses  again  return  in  the  same  order. 
[Otclb.  1  The  Dionysian  period  of  532  yean, 
formed  by  multiplyins^  together  the  solar  and 
lunar  cvcles  of  28  ana  19  years,  has  sometimei 
been  called  the  lunisolar  year. 

Xiunnite.  A  variety  of  Phosphocaldte  or 
hydrated  phosphate  of  copper,  occurring  in 
radiatinff  fibrous  masses  of  a  beautiful  em^d- 
green  colour. 

Xfttperealia.  A  Boman  festival  in  honour  of 
Lupercus,  an  agricultural  god,  who  was  invoked 
for  the  fertility  of  the  land  and  as  a  protector 
against  wolves.  Livy  held  it  to  be  the  same 
with  an  Arcadian  festival  of  the  god  Pan,  and 
to  have  been  introduced  at  Borne  hy  Romulus. 
(Lewis's  Credibility  of  Early  Boman  Bietorf 
ch.  viii.  sect,  iv.)  The  festival  recurred  yeariy 
in  February,  .^d  was  of  a  peculiarly  nide 
character.  The  priests  ran  naked,  and  with 
thongs  of  goat-skin  touched  the  crowd,  and 
espedally  women,  a  practice  arising  originally 
frt)m  the  habit  of  touching  the  flocks  to  insnre 
their  increase. 

&apereL  The  Koman  priests  of  Luperats. 
There  were  three  companies  of  them ;  vu.  the 
Fabiani,  Qnintiliani,  and  Julii—the  last  of 
whom  were  founded  in  honour  of  Julius  Cesar. 

[LVPBBCALIA.] 

Xfupla  (Gr.  Xwim,  I  molest).  An  encysted 
tumour. 

XfttplBlte.  A  bitter  substance^  extiacted 
from  the  leaves  of  the  white  lupin. 

Xfupliftaa  (Lat.).  A  very  ornamental  genus 
of  papilionaceous  Leyuminosa,  of  iHiich  many 
beautiful  spedes,  annual  or  perennial,  are 
met  with  in  gardena  One  spedes^  L.  albus, 
which  has  been  long  cultivated,  is  extensively 
sown  in  the  south  of  Europe^  for  forage^  fur 
ploughing  in  to  enrich  the  land,  and  for  the 
seedfl^  which  form  a  great  aitide  of  food  in 
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watt  districts^  their  HttfimeaB  being  remored 
bj  boiling. 

^vpnllB.  The  actiTe  pzincxple  of  the  hopi 
[Horn.] 

X«piie  (Lat>  The  Wolf.  One  of  the 
Boathem  constellations,  sibuated  on  the  south 
of  Scorpio. 

LuFvs.  In  Pathology,  a  disease  vhich  eats 
avay  the  parts  attacked  by  it  with  great 
rapidity. 

Xrtirelier.  A  yariety  of  dog,  of  mongrel 
descent,  probably  allied  both  to  the  shephe^'s 
dog  and  to  the  greyhonnd.  It  is  nsually  em- 
ployed by  poachers. 

lasciala.    [NiQHTDroAui.] 

Xrtulad.  The  name  given  to  the  great  epic 
poem  oi  Portugal,  written  by  Camoens,  and 
published  in  1571.  The  snbject  of  this  poem 
is  the  establishment  of  the  Portognese  empire 
in  India.  Among  all  the  heroic  poets,  says 
Schlegel,  either  of  ancient  or  modem  times,  there 
has  nerer,  since  the  Homeric  age,  been  any  one 
so  lored  or  honoured  by  his  countrymen  as  Ca- 
moens. It  seems  as  if  the  national  feelings  of 
the  Portuguese  had  centred  and  reposed  them- 
sekes  in  the  person  of  this  poet,  whom  they 
consider  as  worthy  to  supply  the  place  of  a 
whole  host  of  poets,  and  as  being  in  himself  a 
complete  literature  to  his  country.  Few  modem 
pcenui  hare  been  so  frequently  translated  as 
the  Lusiad.  Mr.  Adamson  {Memoirs  of  the  Life 
end  Writings  of  Camoens)  notices  one  Hebrew 
tnnslation  of  if;  five  Latin,  six  Spanish,  four 
Italian,  three  French,  four  German,  and  two 
English.  Of  the  two  English  versions,  one  is 
that  of  Sir  R.  Fanshawe,  written  during  Crom- 
well's usurpation,  and  distinguished  for  its 
fidelity  to  the  original;  the  other  is  that  of 
Mickle,  who,  unlSce  thb  former,  took  great 
liberties  with  the  original,  but  whose  additions 
and  alterations  have  met  with  great  appro- 
bation feom  all  critics—  except,  as  indeed  was 
to  be  expected,  ficom  the  Portuguese  themselves. 
(Qmrterly  Review^  voL  xxvii.) 

butratioii  (Lat  lustratio).  A  purification 
b)'  washing  or  sprinkling  with  water.  Among 
the  Greeks  it  followed  the  commission  of  some 
crime,  which  it  was  to  expiate.  With  the 
Bomans  it  was  simply  an  act  to  win  the  favour 
of  the  gods ;  as  on  fields  after  the  crops  were 
sown,  and  on  armies  before  beginning  a  cam- 
paign. A  general  lustration  of  the  Boman 
people,  called  also  litsirwn  (from  luo,  the 
Greek  Aeu«,  I  tcash)  was  held  by  the  censors, 
at  the  end  of  every  period  of  five  years,  when 
a  sacrifice  was  o£Eered  up,  called  Snovetaurilia 
(i.e.  the  offering  of  a  pig,  sheep,  and  ox). 
Hence  the  word  lusintm,  as  signi^ing  the 
time  between  two  such  lustra  or  days  of  puri- 
fication, came  to  be  used  for  the  exact  space  of 
fiw  years. 

ZostmiB.    [Lustration.] 

*™wi«  Vatnrae  (Lat  a  sport  of  nature^ 
A  term  applied  to  anything  unnatural  in  the 
physical  world. 

l«te  (ItaL  linto,  derived  by  Mr.  Wedgwood 
from  the  Arabic  d  vd).  A  musical  stringed 
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{nBtmment  of  the  ^tar  species,  and  played  in  A 
similar  way ;  but  m  form  more  resembung  the 
section  of  a  pear,  with  aback  in  ribs,  like  those 
of  a  melon. 

&ute  Compoaltloii  (from  Lat  lutimi,  moist 
earth),  A  mixture  applied  to  the  bungs  of 
powder-cases  to  keep  them  air-tight  It  con- 
sists of  fourteen  parts  of  tallow,  and  six  of 
beeswax,  melted  together.  When  cold,  it  be- 
comes hard,  and  must  be  beaten  till  soft  before 
use. 

day  forms  the  basis  of  many  lutes;  and 
among  other  substances  employed  in  lutes  may 
be  mentioned  borax,  moistened  bladder,  linseed 
meal,  and  caoutchouc 

abuteoline  and  Xfttteolelne.  Peculiar 
colouring  principles,  obtained  from  wdd, 

abates  (Lat.  lutum,  moist  earth).  Under 
this  term,  a  variety  of  compounds  are  used 
for  securing  the  junctures  of  vessels,  or  pro- 
tecting them  from  the  action  of  heat.  Slips 
of  wetted  bladder;  linseed  meal  made  into 
a  paste  with  gum-water;  white  of  egg  and 
qmcklime;  elalier's  putty,  which  consists  of 
chalk  and  hnseed  oil;  and  fat  lute,  com- 
posed of  pipeclay  and  diying-oil,  are  useful 
for  retaining  vapours;  but  to  withstand  the 
action  of  a  high  temperature  earthy  compounds 
are  required.  Loam,  or  a  mixture  of  clay  and 
sand  well  beaten  into  a  paste  and  then  thinned 
with  water,  and  applied  by  a  brush  in  succes- 
sive layers  to  retorts,  tubes,  &c.,  enables  them 
to  bear  a  high  temperature ;  if  a  thick  coating 
is  required,  care  should  be  taken  that  the 
cracks  are  filled  up  as  the  lute  dries ;  a  little 
tow  mixed  with  it  renders  it  more  permanent 
If  the  Inte  is  intended  to  vitrify,  as,  for  in« 
stance,  to  prevent  the  porosity  of  earthenware 
at  hiffh  temperatures,  a  portion  of  borax,  or 
of  red  lead,  may  be  mixed  with  it 

ZiUtherMis.  The  denomination  of  Chris- 
tians whose  religious  system  had  its  origin  in 
the  preaching  of  Luther.  This  system  in  some 
respects  approaches  nearer  to  Komanism  than 
that  of  any  other  of  the  reformed  churches. 
The  notions  of  Luther  upon  the  nature  of  the 
Eucharist  are  known  under  the  name  of  consub- 
stanOationj  or  the  coexistence  of  the  body  and 
bread,  the  blood  and  the  wine,  at  the  same  time. 
It  encourages  also  the  private  confession  of 
sins,  makes  use  of  wafers  m  the  administration 
of  the  Lord's  Supper,  and  allows  of  images  in 
churches.  It  insists,  however,  very  strongly 
upon  Luther's  cardinal  doctrine,  the  justifica- 
tion of  man  by  faith,  and  not  by  any  merit  in 
human  actions.  With  respect  to  the  divine 
decrees,  it  holds  that  God  foreknows  the  dis- 
positions of  men,  whether  they  will  be  good 
or  bad,  and  predetermines  their  salvation  or 
rejection  accordin^y;  differing  therein  from 
the  tenet  of  the  Oalvinists,  which  represents 
the  Supreme  Being  as  making  His  decrees 
by  His  own  mere  will.  The  dogmas  of  the 
Lutheran  church  are  carefully  set  forth  in 
various  symbolic  books:  the  Confession  of 
Augsburg,  the  Ariieks  of  8maleald,  the  Shoritr 
and  haarget  Catechisms  of  Luther,  and  the 
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Form  of  Concord.  The  principle,  however, 
of  this  church,  which  considers  Christians  as 
accountable  to  Grod  alone  for  their  religious 
opinions,  allows  its  teachers,  at  the  present 
day,  an  unbounded  liberty  of  dissenting  fh)m 
these  decisions.  The  Lutheran  church  pre- 
dominates in  the  north  of  Germany,  in 
Prussia,  Norway,  Denmark,  and  Sweden: 
there  are  congregations  also  of  the  same  de- 
nomination in  England,  Holland,  Kussia,  and 
America.  In  the  Prussian  dominions  it  has 
been  remodelled  in  modem  times,  and  is  called 
the  Evangelical  Church.     [Christianitt.] 

&atra  (Lat.  an  otter).  A  genus  dismem- 
bered by  Storr  from  the  linnaean  MustdOy  and 
now  raised  to  the  rank  of  a  family  (Lutrida). 

Xiuxatloii  (Lat  luzare,  to  put  out  of  Joint). 
A  dislocation  of  a  bone. 

Xiiuu  The  name  of  a  bone  in  the  human 
body,  celebrated  in  Babbinical  writings,  and 
supposed  to  be  indestructible;  according  to 
some,  it  was  a  vertebra ;  according  to  others, 
it  was  the  sesamoid  bone  of  the  great  toe,  or 
one  of  the  triangular  bones  near  the  lambdoidal 
suture  of  the  cranium.  It  is  also  regarded  as 
the  OS  sacrum  or  penultimate  segment  of  the 
skeleton  of  man. 

Xiyoantliropy  (Gr.  XvKavBpenria,  from 
X6K0Sf  a  wolf  and  wBpvwoSf  a  man).  Hero- 
dotus relates  that  the  Neurians,  a  Scythian 
tribe,  were  supposed  to  be  changed,  for  a  cer- 
tain number  of  days  every  year,  into  wolves, 
and  then  to  resume  their  former  shape ;  and 
a  similar  superstition  is  noticed  by  Virgil  in 
his  Eclogues,  by  Pliny,  Pausanias,  and  other 
writers.  The  same  superstition,  of  the  power 
possessed  by  men  of  converting  themsidves 
into  wolves,  remained  in  more  modem  times ; 
but  that  which  the  classical  ancients  believed 
to  be  effected  by  the  power  of  herbs,  or  by 
innate  powers,  was  by  Christians  considered 
a»  a  species  of  sorceiy.  These  human  wolves 
were  called  loiip-garoux  by  the  French,  were- 
wolves by  the  Anglo-Saxons,  wtkrwolfe  by 
the  Germans:  woids  of  the  same  deriva- 
tion, showing  that  the  superstition  in  those 
countries  was  of  Teutonic  origin.  They  were 
believed  to  be  extremely  ferocious,  and  to 
devour  not  only  beasts,  but  human  beings; 
but  if  they  were  pursued  and  wounded,  the 
spell  was  frequency  dissolved,  and  the  sor- 
cerers were  found  mutilated  in  those  limbs 
in  which  they  had  received  the  wound  in 
their  wolfish  shape.  From  the  prevalence 
of  these  superstitions  in  the  minds  of  an 
ignorant  peasantry  originated  the  hideous 
species  of  madness  termed  lycanthrop^j  in 
which  the  patient  believed  hunself  to  be  a 
wolf,  and  fi^uently  imitated  the  actions  and 
huwl  of  that  animaL  In  France,  iu  the 
sixteenth  century,  numbers  of  those  unfor- 
tunate beings  were  executed,  like  witches,  on 
their  own  confession.  Some  of  these  ma- 
niacs declared  that  they  were  actually  wolves, 
but  that  their  hair  grew  inside,  or  between 
the  skin  and  the  flesh.  Oribasius,  who  lived 
in  the  fifth  century  of  our  era»  mentions 
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lyeantiiiopy  as  a  species  of  madness,  and  de- 
scribes its  symptoms  and  the  cure.  This 
sj^ies  of  insanity  seems  to  have  grsdnallj 
died  away  along  with  the  superstition  whi<£ 
gave  it  birth.  (Lecky,  History  of  Bationalitm^ 
ch.  i.) 

Xiycaon  (Gr.  AvKduv).  In  Greek  Mytho- 
logy, a  son  of  Pelasgus,  who  is  said  to  hare 
first  civilised  Arcadia,  and  to  have  built  the 
town  of  Lycosura.  The  number  of  his  eora 
is  given  as  twenty-two  or  fifty ;  their  impiety 


led  Zeus  to  visit  them  in  the  guise  of  an  old 
man,  and  when  they  placed  before  him  a  me«l 
of  human  fiesh,  thev  were  by  him,  according  to 
Pausanias,  changed  into  wolves;  but  Apolio- 
doms  (iii.  8.  1)  merely  says  that  they  with 
their  father  were  killed  by  a  thunderbolt 
This  legend  is  simply  an  attempt  to  account 
for  a  name  the  true  meaning  of  which  had  been 
forgotten.  Thus  the  name  of  Areas,  the  epoDjin 
of  Arcadia,  belongs  to  the  same  root  vith 
Arctos,  Aicturus,  a  constellation,  of  which  the 
Sanscrit  name  Kishi,  wise-meny  was  a  cormptioo 
of  Riksha,  a  skiner,  Callisto,  the  daughter  of 
Areas,  is  likewise  said  to  have  been  turned 
into  a  wolf  by  the  wrath  of  Hera.  The 
mistake  arose  by  the  confusion  of  the  Grpek 
word  \6koSj  a  u^Jf  with  Xevc^r,  Aif^iof,  &(X, 
words  signifying  lights  and  akin  to  the 
Latin  lux,  lucco,  lucina,  luna,  &c. 

Xtycenin  (Fr.  Lyc6e).  In  France,  establish- 
ments for  secondary  instruction,  created  by  the 
state,  were  so  termed  at  the  time  of  the  Berolu- 
tion  and  down  to  1814,  when  the  name  coUigt 
was  substituted.  Since  1848,  the  name  has  been 
revived.  In  1858  there  were  seventy  lyceuma. 
The  payment  to  be  made  by  the  children  is 
fixed  by  laws  made  in  1863  and  1857,  ftod 
varies  according  to  the  classes  or  divisions,  of 
which  there  are  three :  elementary,  of  granamar, 
superior.  A  pen-sionnaire  in  a  lyceum  at  Paris 
pays  950, 1,050, 1,150  francs  per  annum  in  tht^e 
three  classes  respectively.  Tfa  ere  are  also  dcnti- 
pensionnaireSf  and  extcmcs  or  day-boarders. 

3bjotaiiites«  An  ancient  name  of  marble, 
from  Gr.  K^x^^*  ^^  quarries  being  worked  by 
lamp-light. 

Xtyolmn  (from  Lycia  in  Asia  Minor,  its 
native  country).  A  genus  of  Solanaeea,  one 
of  which,  L,  barbaruni,  a  scandent  phint 
frequently  seen  on  walls  and  cottages,  is 
often  called  the  Tea-plant,  its  leaves  being 
recommended  as  a  substitute  for  tea. 

&7«operdon  (Gr.  Ai^irof,  and  ir^pSo/iat).  A 
genus  of  Fungi,  to  which  the  name  Puffbsll  is 
given,  from  their  globular  form,  and  fr&m  the 
^ct  that  when  they  are  ripe  a  blow  caust^s  the 
spores  to  fly  out  like  a  puff  of  smoke.  They 
are  abundant  in  many  places.  L.  JBowsiaf 
when  youngs  if  cut  into  slices  and  fried,  is  one 
of  our  best  cooking  funguses.  The  dry  mass 
of  threads  and  spores  in  the  mature  plant  may 
be  used  as  a  styptic ;  and  the  fumes  are  vaed 
for  stupefying  bees. 

3bycopersloiun  (Gr.  XuKo^tpffiitiv).  The 
Solnnaceous  genus  which  yields  the  Tomsto, 
distinguished  from  Solanum,  witli  which  it  vas 
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fomerij  united,  by  the  anthers  being  connected ' 
irith  a  thin  membrane  prolonged  upwardB,  and 
by  their  eeDs  opening  by  a  long  sht  instead  of 
]!f  tvo  pores  at  the  top.  The  Tomato  or  Love 
Apple,  L  eentlmtuMf  is  an  annual  plant,  native 
of  Sooth  America,  and  long  introdnced  into  most 
rum  or  temperate  oonntries,  where  it  is  cnlti- 
Tsted  for  the  sake  of  its  wholesome  fruit,  which, 
either  green  or  ripe,  is  eaten  in  Tarions  ways. 
LyeopodlaoeoB  (Lycopodimn,  one  of  the 

SLen).  A  natural  order  of  Acrogens,  in- 
ibitiog  all  parts  of  the  world,  but  abounding 
dueflj  in  hot  humid  situations.  They  are  in- 
tenni^iate,  as  it  were,  between  Ferns  and 
O^iiftrm  on  the  one  hand,  and  Ferns  and 
Mosses  upon  the  other.  Lycopodium  rubrum 
is  a  rioleDt  cathartic ;  L.  davatum  and  Selago 
«Hte  Tomitine ;  and  the  powder  contained  in 
the  seed-ressels  of  all  the  species  is  so  highly 
iailunmable  as  to  be  employed  occasionally  in 
the  mtDufacture  of  fireworks.  They  are  pro- 
pnf3t«d  by  spores  formed  in  two-valTed  cases 
aiilUiy  to  the  upper  leaves. 

iTMpotfiiUB.  A  fine  yellow  dust  or  pow- 
d'T.  l«iiie  the  seed  of  the  Lycopodium  davatum^ 
or  Club  Moss :  when  thrown  into  the  flame  of 
a  c&odle,  or  of  spirit  of  wine,  it  bums  with  a 
l-rif^ht  flash.  It  is  used  for  producing  theatri- 
tH  li^htniog.  and  is  an  excellent  substance  to 
vpnnkle  upon  pills  to  prevent  their  adhering. 

IjMSft  (Or.  A^jcof).  A  genus  of  spiders, 
iBvhiehthe  eves  form  a  quadrilateral  group, 
u  long  as  or  longer  than  it  is  wide ;  the  two 
posterior  eyes  not  placed  on  an  elevation.  The 
fint  pair  of  legs  is  evidently  longer  than  the 
N^ond,  hot  shorter  than  the  fourth,  which  is 
the  shortest  of  all  The  internal  extremity  of 
the  jaws  is  obliquelv  truncated.  Almost  all 
the  Lifcvtm  keep  on  tne  ground,  where  they  run 
vith  gnat  swiftness.  They  inhabit  holes  in 
the  gnnmd,  which  they  line  with  silk,  and  en- 
Ur^e  in  proportion  to  their  growth.  Some 
<«tabli«h  tneir  domicile  in  chinks  and  cavities 
in  wills,  where  thiT^  form  a  silken  tube,  covered 
ntfnally  with  particles  of  earth  or  sand.  In 
th»«  ntieats  they  change  their  tegument ;  and, 
V  it  appears,  after  chwin^  the  opening,  pass 
the  winter  in  a  state  of  torpidity.  The  females, 
vhfn  tfaev  go  abroad,  cany  with  them  their 
fgjn  enveloMd  in  a  cocoon  attached  to  the  ab- 
d<«ien  by  tnreads.  On  issuing  from  the  egg, 
thf  joong  ones  cling  to  the  bo^  of  the  mother, 
tod  remain  there  until  they  are  able  to  provide 
^  themselves.  The  Lycosa  are  extremelv 
y^oneioos,  and  courageously  defend  their  dwell- 
iA^  The  fiimoua  TarantuiA  spider  is  a  species 
of  this  genus. 

lytiui  atoae.  A  silicious  slate  or  flinty 
Jwp^  of  a  velvet-black    colour,  used  as   a 

trochitone  for  testing  the  quality  of  gold  and 
liirer. 

Tf^mtt&tHudm,  (Or.  X^,  /  loose,  and  iyici^ 
^  ^jratm).  In  this,  the  lowest  subclass  of  the 
elass  ¥ammalia,  the  name  is  given  from  the 
**wparatively  loose  or  disoonnerted  state  of  the 

^'Ti'bral  henuspheres.    The  size  of  these  hemi- 

■pheres  is  soch  that  they  leave  exposed  the  ol- 
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factory  ganglions,  the  cerebellum,  and  more  or 
less  of  the  optic  lobes  ;  their  surface  is  gene- 
raUy  smooth ;  the  anfractuoeides,  when  present, 
are  few  and  simple. 

&ylBg  Panels.  In  Architecture,  the  panels 
in  which  the  fibres  of  the  wood  lie  in  a  horizontal 
direction. 

Itjing'tOm  A  Nautical  term,  denoting  the 
state  of  a  ship  when  the  sails  are  so  disposed 
as  to  counteract  each  other,  and  thereby  retard 
or  destroy  the  progressive  motion  of  the  vessel. 
The  fore  and  main  staysails  and  mizen  trysail 
serve  very  well  for  this  purpose,  as  they  cause 
but  little  wav,  and  have  sufficient  power  to  keep 
the  ship  heeled  over,  and  therefore  steady,  with 
her  decks  turned  from  the  sea.  When  the  sea 
runs  very  high,  the  lower  sails  are  liable  to  be 
becalmed  by  the  waves,  and  therefore  to  suflfer 
the  ship  to  roll  to  windward ;  the  main-topsail 
is  then  used. 

jMjmph.  (Lat  lympha,  water).  The  liquid 
contained  in  the  lymphatics. 

Xcrmpl&atlos  (Lat  lymphaticus).  Absorb- 
ent vessels,  which  carry  lymph  from  all  parts 
of  the  body,  and  terminate  in  the  thoracic  duct. 
Jtynetk  Xaw.  The  irregular  and  revenge- 
ful species  of  justice  administered  by  the  popu- 
lace in  some  parts  of  the  United  States  is  said 
to  have  been  so  called  from  a  Virginian  farmer 
of  the  name  of  .J^ynch,  who  took  the  law  into 
his  hands  on  some  occasion,  b^  chasing  a  thief, 
tying  him  to  a  tree,  and  flogging  him  with  his 
own  hands. 

ab7iix(Gr.  Xi^O*  ^  name  given  to  the  dif- 
ferent species  of  a  group  of  the  Cats  (Felida), 
distinguished  by  short  tails,  and  generally 
tufted  ears.  The  Ivnxes  have  been  long  fetmed 
for  their  sharp  sight 

LTifx.  A  constellation  of  the  northern  hemi- 
sphere, formed  by  Hevelius. 

3byiix  Sapplilre  or  Zinolis  8a|ipblro«  A 
name  given  by  jewellers  to  dark  greyish  or 
greenish-blue  varieties  of  Sapphire  and  lolite. 

abyra  (Lat.).  A  portion  of  the  brain,  the 
under  surface  of  the  back  of  the  corpus  callosum, 
the  medullary  fibres  of  which  are  so  arranged 
as  to  give  it  somewhat  of  the  appearance  of  a 
lyre. 

Ltba.  The  Lyre:  one  of  the  forty-eight 
constellations  of  Ptolemy.  It  is  situated  in 
the  northern  hemisphere. 

abyre  (Or.  X^pct,  Lat  lyra).  A  musical  in- 
strument, of  the  greatest  antiquity,  amon^  the 
Egyptians  and  Orceks.  The  Greeks  attnbute 
the  invention  to  Hbrxes  [which  seel.  It  is 
generally  considered  that  the  original  Egyptian 
lyre  was  only  of  three  strings.  At  a  later 
period  the  lyre  consisted  of  eleven  strings, 
which  were  made  of  the  sinews  of  animals ;  its 
body  was  hoUow  to  increase  the  volume  of  tone; 
and  it  was  played  with  the  plectrum  or  lyre- 
stidc  of  ivory  or  polished  wood,  and  sometimes 
with  the  fingers  like  the  harp.  It  went  by 
the  different  names  of  lyra,  phorminx,  barbitos, 
and  cithaia. 

Xyre  BIra  or  Kyre  Vbeasant.  [M»- 
iruBA.] 


Digitized  by  VjOOQIC 


LYRIC 


IbyHe.    [Odb.1 

Aytliraoefle  (Lythram,  one  of  the  genera). 
A  natural  order  of  polypetalous  Exogenous 
plants  of  the  Saxifragal  aUiance.  They  have 
Jk)n^  tubular  striated  calyces,  in  the  orifice  of 
which  are  inserted  the  petals,  while  the  stamens 
grow  nearly  at  the  base.    They  are  Uttle  known 
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in  cultiTation ;  but  some  of  them,  belonging  to 
the  genera  Lagerstromia,  IHpliuodon,  Lafotn- 
tia,  &e.,  are  objects  of  striking  beauty.  The 
Tulipwood  of  the  cabinetmaker  is  the  trunk  of 
Physocalymna  floribunda ;  and  the  Henna,  em- 
ployed in  the  toilet  of  Oriental  ladies^  is  obtained 
nom  LatMonia  inermU. 


M 


BC  The  labial  letter  of  the  liquid  series. 
It  is  susceptible  of  yarious  interchanges,  more 
especially  m  the  G^eek  and  Latin  languages. 
In  writing  two  Wb  successively,  the  (Germans 
frequently  drop  one,  and  replace  it  by  a_stroke 
over  that  which  they  retain;  thus,  m.  As 
an  abbreviation,  M  stands  for  Marcus,  Man- 
lius,  Martins,  and  Mucius ;  M.A.  for  Magister 
Artium,  MS.  for  Manuscript,  and  MS8.  for 
Manuscripts.  M,  or,  more  properly,  a  symbol 
somewhat  resembling  it,  was  used  by  the  Bo- 
mans  to  denote  1,000 ;  and  the  modems  have 
also  adopted  that  letter. 

M.  In  Medical  prescriptions,  M  stands  for 
misce^  or  mix ;  also  for  manipulus,  a  handful 

Kab.  The  name  given  by  the  English 
poets  of  the  fifteenth  and  succeeding  centuries 
to  the  imaginary  queen  of  the  fairies.  The 
passage  in  Borneo  and  Juliet,  in  which  her 
qualities  and  attributes  are  set  forth,  is  fa- 
miliar to  alL 

acac«  A  Scotch  term,  signifying  9on,  pre- 
fixed to  many  surnames,  as  Mac  Donald,  &c. 
It  is  synonymous  with  tHtz  in  England,  and  0 
in  Ireland. 

Kacaous.  A  genus  of  Catarrhine  or  Old 
World  monkeys,  characterised  by  having  a  fifth 
tubercle  on  their  last  molars ;  ischial  callosities 
and  cheek  pouches;  comparatively  short  and 
thick  limbs ;  a  projecting  muzzle  and  prominent 
superciliary  arches.  They  have  generally  a 
pendent  tail ;  but  in  some  it  is  short,  as  in  the 
pig-tailed  baboon  (Macactu  Rhestis).  When 
they  cry  out,  they  inflate  a  membranous  sac, 
which  communicates  with  the  larynx  above  the 
thyroid  cartilage. 

acacadamialnff.  A  method  of  making 
roads,  introduced  by  Sir  J.  Macadam,  which 
consists  in  placing  stones,  broken  into  frag- 
ments, on  a  convex  surface.  The  road  ought 
to  be  completed  b^  passing  a  very  heavy  roller 
over  it,  and  this  is  enfonwd  in  Paris ;  but  in 
London  the  work  of  smoothing  down  the  broken 
stones  is  left  to  be  completed  by  the  carts  and 
carriages  which  pass  over  it^  greatly  to  their 
detriment,  and  to  the  profit  of  Uie  contractor. 

KaoaroDL    [Vbrmicblll] 

Kaoaronle  Verse.  Verse  in  which  the 
words  of  a  modem  language  are  ludicrously  dis- 
torted into  Greek  or  lAtin  infiections  and  metre. 
Theophilo  Folengo,  who  wrote  under  the  name 
of  Merlinus  Coccaius,  in  Italy,  in  the  sixteenth  I 
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century,  and  calls  himself  tho  inventor  of  this 
sort  of  burlesque  composition,  informs  us  that 
its  name  is  derived  ^m  the  Italian  macarani, 
eatables  composed  of  flour,  cheese,  and  butter; 
and  that  it  expresses  the  gross  and  rastic  chs' 
racters  appropriate  to  its  words  and  sentiments. 
Drummond*s  Polemo-Afiddinia,  a  Scottish  bar> 
lesque,  is  perhaps  the  best  known  macaronic 
form  of  our  language.  See  the  learned  work  of 
Mr.  Delepierre  on  Macaroniana, 

Kaoaw.  A  term  applied  to  those  pairota 
(Macrocercus)  which  are  distinguished  by  the 
greater  length  of  tail,  and  by  the  greater 
brilliancy  of  their  colours. 

Kaocabees,  Books  of  tbe«  The  last  two 
books  in  the  arrangement  of  the  Apociyphal 
writings  enumerated  in  the  sixth  aitide  of 
the  church  of  England.  The  first  is  a  Greek 
translation  (as  is  supposed)  from  a  Chaldaic 
original.  The  second  appears  to  be  a  compila- 
tion from  various  sources.  The  two  hocks  are 
not  connected ;  the  former  comprehends  the 
events  of  Jewish  history  for  nearly  40  years, 
R.C.  176  to  139;  the  second  b<^ns  about 
B.C.  187,  and  extends  over  about  L6  years. 
Neither  has  ever  been  reckoned  by  the  Jeira  in 
their  catalogue  of  sacred  writings ;  but  they  are 
received  int»  the  canon  of  Scripture  by  the 
church  of  Rome,  with  the  title  of  Zrd  aid  OA 
Chronicles.  There  are  two  other  books,  com- 
monly called  Zrd  and  4tih  Maccabees,  which  were 
never  received  by  any  church. 

Mace  (Ital.  mazza,  a  cJub ;  Fr.  masse ;  Lat 
massa ;  Gr.  fxd(a).  A  club  of  metal  used  w  a 
military  weapon  from  the  most  remote  times. 
About  the  period  of  Edward  II.  maces  were 
generally  used  in  England,  both  in  battles  and 
tournaments ;  and  they  remained  in  use  till  the 
time  of  Elizabeth,  when  they  appear  to  bare 
been  displaced  by  the  pistol.  Mnces  are  still 
used  by  the  Turkish  cavalry.  The  mace,  as 
an  ensign  of  authority,  is  often  borne  before 
magistrates.  By  the  old  English  writers  it 
is  used  synonymously  with  sceptre.  It  was 
invariably  the  distinguishing  weapon  of  a 
sergeant-at-arms. 

Macs,  the  external  envelope  of  the  seed  of  the 
nutmeg,  is  a  particular  form  of  what  botanists 
call  anilus.  It  is  an  agreeable  aromatic;  and 
is  chiefly  used  in  cookery  or  in  pickles. 

ICaoedonlaiifl.  In  Ecclesiastical  Hi^ory, 
a  sect  which  derives  its  name  from  a  bishop 
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of  Constantinople,  who,  in  the  foairth  centnrj, 
denini  the  distinet  existence  and  Godhead  of 
the  Holy.  Spirit,  which  he  conceived  to  be 
merelj  'a  divine  energy  diffhsed  throughout 
the  universe,' '  while  the  Father  and  Son  toge- 
ther  confidtnte  the  one  existing  Deity.'  These 
opinioiis  were  condemned  at  the  second  general 
oooDcil  held  at  Constantinople  in  381.  [Pnxu- 
matoxachl] 

MtMeiT.  The  bark  of  the  root  of  a  tree 
growing  in  Malabar.  It  is  astringent,  and 
edebnted  for  the  cure  of  diarrhooa. 

KaoerattoB  (Lat.  maceratio,  a  9oaking). 
The  steeping  of  substances  in  any  cold  liquor. 

HffTlialrodm  (Gr.  iidxatpa,  a  sabres  and 
Hois,  a  tooth).  An  extinct  mammal,  allied  to 
the  existing  Felid»,  in  which  the  upper  canines 
were  much  elongated,  trenchant,  sharp-pointed, 
and  sabre-shaped.  Species  varying  from  the 
aze  of  a  lion  to  that  of  a  leopard  have  been 
fbond  in  miocene,  pliocene,  and  care  deposits 
in  Auveigne,  Eppelsheim,  Val  d'Amo,  Devon- 
shire, the  Pampas,  Braciltan  bone  caves,  and 
the  Sewalik  tertiaries  of  India. 

Kaelietefl  (Gr.  fiaxirr^i,  a  combatant).  The 
generic  name  under  whidi  Cuvier  has  distin- 
^ished  the  nfb  and  reeves  from  the  sand- 
pipers, godwits,  and  other  allied  Qrallae.  The 
vaS&i  have  the  bill  and  carriage  of  the  genus 
Calidrii ;  but  the  membrane  between  their 
external  toes  is  nearlv  as  extensive  as  in  lAmoaa. 
Our  native  species  {Maehetea  pugnax^  Cut.)  is 
somewhat  smaller  than  a  snipe,  and  celebrated 
for  the  fiirious  combats  that  take  place  among 
the  males  in  their  nuptial  season.  At  this 
period  the  head  is  partly  covered  with  red 
papilla;  the  neck  is  surrounded  with  a  thick 
GoUar  of  feathers,  which  often  varies  in  different 
indiriduals. 

Kaetalawelisiiu  A  name  given  to  the 
system  of  governing  propounded  in  the  gene- 
ral vritings  of  Machiavelli,  and  partic^arly 
in  his  treatise  called  The  Prince,  The  term  is 
still  used  in  a  disparaging  sense,  notwithstanding 
the  different  construction  which  has  of  late  been 
given  to  the  motives  and  purposes  for  which 
Machiavelli  wrote  his  work. 

M«dilo<mlls  (Fr.).  A  system  of  holes 
between  the  corbels  supporting  a  gallery  or 
balcony  projecting  from  uie  top  of  a  wall  or 
tower,  through  which  missiles  can  be  thrown 
ppon  the  heads  of  an  enemy  below.  A  build- 
ing thus  fortified  is  said  to  be  macMcolated, 

jfiflhliie  (6r.  ftnx^u^)-  ^^  a  general  sense, 
this  word  signifies  anything  which  ser\'es  to  in- 
cr«Me  or  r4;ulate  the  eflfect  of  a  given  force. 
Machines  are  either  simple  or  compound.  The 
simnle  machines,  otherwise  called  the  simple 
nuehanical  powers,  are  usually  reckoned  six  in 
number ;  namely,  the  Levbb,  the  Whbm.  akd 
AxLi,  the  PvixBT,  the  Wbdob,  the  Scrbw,  and 
the  FnncuuLB  MACHim  [see  the  respectire 
terms]. 

Compound  machines  are  formed  by  combining 

two  or  more  simple  machines.    They  are  classed 

under  dil&rent  denominations,  according  to  the 

forces  by  which  they  are  put  in  motion,  as 
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kydrauUc  machines,  pnmmatic  machines,  elce^ 
Mco/ machines,  &c. ;  or  the  purposes  which  they 
are  intended  to  serve,  as  miUtary  machines,  ar- 
chiiectural  machines,  &c 

Although  there  are  no  limits  to  the  combina- 
tions and  adaptations  of  machinery,  there  are 
certain  general  principles  which  may  be  applied 
in  estimating  the  effects  of  any  machine  what- 
ever. When  a  machine  attains  its  state  of 
uniform  motion,  the  momentum  of  the  power  is 
equal  to  that  of  the  resistance,  and  is  the  same 
that  would  be  in  equilibrio  with  the  resistance 
if  there  were  no  motion  at  all.  From  this 
principle,  and  from  the  consideration  that  in  all 
machines  the  work  done  is  to  be  estimated  not 
merely  £rom  tlie  quantity  of  resistance  which  is 
overcome,  but  from  the  quantity  overcome  in  a 
given  time,  we  can  ascertain  the  relation  that 
ought  to  subsist  between  the  velocity  and  the 
load  or  resistance  in  order  that  the  ef»ct  of  the 
machine  may  be  a  maximum.  This  maximum 
effect  is  produced  when  the  two  following  con- 
ditions are  fulfilled:  1.  When  the  lo^,  or 
resistance,  is  about  four-ninths  of  that  which 
the  power,  when  fnUy  exerted,  is  just  able  to 
balance,  or  that  which  would  keep  the  machine 
at  rest  altogether ;  and,  2.  When  the  velodty  of 
that  part  of  the  machine  to  which  the  power  is 
applied  is  one-third  of  the  greatest  velocity  of 
the  power.  These  conditions  are  deduced  from 
the  following  empirical  expression,  which  is 
adopted  by  Euler  and  other  writers  to  represent 
the  law  of  the  moving  power.  Let  Pa  the 
power  applied  (or  weijght  which  the  power, 
when  folly  exerted,  is  just  able  to  overcome) ; 
K»  the  resistance,  or  load,  or  weight  to  be 
overcome ;  e  the  greatest  velocity,  or  that  at 
which  the  power  ceases  to  act;  Vs  any  other 
velocity :  then  the  law  of  the  moving  power  is 
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The  variables  in  this  expression  are  R  and  v, 
and  the  effect  is  represented  by  the  product 
"Rv ;  «.!!  making  which  a  maximum,  the  rules  of 

the  differential  calculus  give  v-^-^c;  whence  the 
3 

formula  becomes  B«^  P. 

From  these  expressions  it  follows,  that  when 
the  moving  power  and  the  resistance  are  both 
given,  if  a  nuichine  be  so  constructed  that  the 
velocity  of  the  part  to  which  the  power  is  applied 
is  to  the  velocity  of  the  part  to  which  the  resis- 
tance is  applied  in  the  ratio  of  9  R  to  4  P,  the 
effect  of  tne  machine  will  be  a  maximum ;  in 
other  words,  it  will  work  to  the  greatest  possible 
advanta^.  The  above  conditions  apply  equally 
to  machines  impelled  by  animal  force  and  the 
agents  of  nature,  as  running  water,  steam,  the 
force  of  gravity,  &c.  An  animal  exerts  itself  to 
the  greatest  advantage,  or  performs  the  greatest 
quantity  of  work  in  the  least  time,  when  it 
moves  with  about  one-third  of  the  utmost  speed 
with  which  it  is  capable  of  moving,  and  is  loaded 
with  four^ninths  of  the  greatest  load  which  it  is 
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capable  of  patting  in  motion.  It  h&s  been 
supposed  in  the  al^ve  remarks  that  the  friction 
of  the  parts  of  the  machine  is  included  in  the 
resistance.  (Corioh's,  De  FEffei  des  Machines ; 
Nailer,  Lemons  tur  F  Application  de  la  MScanique ; 
Belidor,  Architecture  HydratUique;  Gregor/s 
Mechanics ;  Moseley's  Mechanics  appUed  to  the 
Arts;  &c.) 

aKaoblne«  Calculating.  [Cajxxlatdxq 
Hachime.] 

Maolilne,  Prlnttng.    [Priktiko.] 

Kaolgao  (Ital.).  A  hard  silicioiu  sand< 
■tone. 

Mackerel.  A  well-known  European  and 
American  fish,  of  which  the  body  is  spindle- 
shaped,  smooth,  beautiftdly  oolonnd,  and  with 
small  s^es.  It  is  distinguishable  for  the  ra- 
pidity with  which  it  dies  out  of  the  water,  and 
for  the  fSocility  with  which  it  becomes  tainted. 

[SCOHBBB.] 

Mtadanrla's  Tbccrcnu  In  Mathematics, 
a  theorem  by  which,  whenever  possible,  a 
function  may  be  developed  in  a  series  proceed- 
ing according  to  ascending  powers  of  the  inde- 
|M>ndent  variable.  It  is  a  particular  case  of 
Tatlob's  Thbobbm,  and  was  given  by  Mac- 
laurin  in  his  Treatise  on  Fltunans,  Edinbuigh 
1742,  though  it  had  been  previously  noticed  by 
Stirling.    It  may  be  thus  expressed : 

F(*)-F(o)  +  FHo)|+P'(o)j^+ 


'"<"o 


t 


•«-IU, 


where  W>(x)  is  the  i^  derived  fdnetion  of  F{x), 
and  F<*)(o)  its  value  when  xwmo.  The  remainder 
R ,  which  it  is  neoessaiy  to  consider  in  all  cases, 
has  the  value 


Ri' 


.F-V)^ 


«H-i 


(f+1) 


where  0  is  some  proper  fraction.  The  equi- 
valent form,  as  given  by  Canchy,  would  be 

or,  expressed  as  a  definite  integral, 

E.-_-L_j-/"«'F'*"(*-#)<i,. 

l.Z    .    .    .   t  /o 

The  series  breaks  ofiT  at  the  (n+1)*^  term 
when  FQr)  is  a  rational  integral  function  of 
the  n^  degree,  and  to  be  vahd  the  theorem 
requires  that  neither  F(jf)  nor  any  of  its  de- 
rivatives shall  become  infinite  for  the  values 
of  X  under  consideration. 

made.  A  minezal ;  called  also  Ckxastoutb 
[which  see].  It  forms  prismatic  eryvtals,  white 
ejLtemally  and  grev  within,  which  are  found 
embedded  in  day-slate.  Its  principal  compo- 
nent parts  are  silica  and  alumina,  with  a  little 
oxide  of  iron. 

BBadca  or  Twin  Prjatala.  {Obtstajllo- 

OnAPHT.] 

acadiircitc.    A  mineral  firom  New  York 
and  New  Jersey,  named  after  Pr.  Maclure.     It 
occurs  in  roundish  embedded  mftsses,  impeiv 
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fectly  crystalline.  It  is  a  silicate  of  magnesia, 
with  traces  of  potash,  oxide  of  iron,  and 
fluorine. 

Xaomlllanltea.  A  reUgious  sect  in  Soot- 
land,  the  successors  and  representatives  ai  the 
Covenanters  in  the  seventeenth  century.  On 
the  first  settlement  of  preebyteiy  as  the  esta- 
blished church  of  Scotland  at  the  Bevolution 
in  1688,  a  small  bodv  of  the  people  ooodenuMd 
the  principles  on  which  that  act  was  firanded 
as  £rastian.  They  insisted  that  the  chuicli, 
though  endowed  by  the  state,  should  be  en- 
tirely independent  of  civil  authority,  and  un- 
controllable and  supreme  in  itself.  Tbongh 
reduced  to  a  very  small  number,  thev  main- 
tained their  principles  with  unshaken  nimneai, 
and  would  accept  of  no  conditions  of  which 
these  were  not  the  basis.  They  also  oontinned 
zealously  to  maintain  those  praying  sociKiefl 
(hence    they  were   sometimes   caHeii   Sodetfj 


people)  which  they  had  formed  in  the  time  d 
Charles  IL  They  remained  without  a  pastor 
for  sixteen  years.  Meanwhile^  John  McMillan, 
who  had  been  ordained  parochiai  minister  of 
Balmaghie,  in  the  stewartry  of  Eirkcudbrigfat, 
in  1701  adopted  and  publicly  avowed  their 
principles;  and  was,  in  consequence,  deposed 
m  1704.  He  did  not^  however,  renounce  his 
ministerial  character ;  but  continued  to  ofliciate 
both  among  his  former  people,  who  almost  to  a 
man  adhered  to  him,  and  others  who  £i,voiii«d 
his  views.  In  1706,  having  received  a  imaai- 
mous  call  from  the  scattered  sodetaes  to  be 
their  minister,  he  accepted  the  invitaticn; 
and  in  a  short  time  he  was  joined  by  John 
M'Neil,  a  licentiate  of  the  establiahed  ehureh. 
The  veneration  whidi  H'Millan  and  M'Neil 
entertained  liar  presbyteiian  government^  pre- 
vented any  attempt  being  made  to  oliain 
ordination  for  the  latter  in  an  inegnlarvaj. 
Neither  would  they  compromise  their  principla 
to  gain  the  co-operation  of  other  ministerB  who. 
for  somewhat  different  opinions,  had  been  ex- 
pelled from  the  establishment  They  renewed 
the  Covenant  in  1712,  and  never  ceased  to  bear 
public  testimony  against  what  they  regaided 
the  defections  and  corruptions  of  the  diurch 
of  Scotland.  On  the  death  of  M'Neil,  which 
took  place  not  long  afterwards,  U'JCOiui  vaa 
joined  by  the  Bev.  Q^iomas  Nairn.  Hie  pro- 
spects of  the  M*Millanites,  as  this  sect  nad 
long  been  called  in  honour  of  their  leader, 
now  began  to  brighten.  Their  two  dagjmen 
and  some  lay  dders  (formerly  ordained)  consti- 
tuted a  presbytery,  in  1743,  at  Braehead,  wsr 
Camwaith,  Lanarkshire,  and  gave  their  bodj 
the  name  of  the  Reformed  Fresbytefy—a 
designation  which  has  superseded,  in  a  great 
measure,  that  of  M^MiUanites.  They  are  also 
called  Mountain  or  Bill  people ;  beeaiis^  hav- 
ing at  first  no  chapels,  they  conducted  pnblie 
worship^  in  imitation  of  their  persecnted  ances- 
tors, in  the  open  air,  ffenerallyon  the  side  of  a 
hill.  (Adams's  S&aious  World  Disfi^feiy 
vol  iiL  157-169  ;  lie  Tsstimony  of  the  JRe- 
formed  Presbyterian  Chureh^  Flaisley  1M7; 
Historical  Part  qf  the   Testimony,  Olai^pv 
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1839 ;  A  Short  Account  of  the  ad  Presby- 
terian DissenterSj  Glaagow  1824;  Acta  of 
Gen.  Aasenu  apud  Ann,  1704,  1708,   1715.) 

[CaMB&ONIAITS  ;   Ck>TBNAlfTBBS.] 

Xaequer's  Salt.  A  PhArmaceutical  de- 
signiition  of  the  binarseniate  of  potassa.  I 

XaonMielieiite  (Qr.  /JuucfM^x^,  long- 
necked).  A  geuos  of  colossal  Perissodactyle 
(Chree-toed)  Mammalia,  which  exhibits  the 
character  peculiar  to  the  existing  Camels  and 
Llamas,  of  haring  the  cervical  Tertebra  not 
perforated  by  the  usual  arterial  foramina.  Its 
fossil  remains  have  been  found  in  Patagonia 
and  Bolivia. 

M»oroeoMii  (Qt.  fuuc^t,  large;  ic6<rfAOs, 
w>rid\  A  term  applied  to  the  world  at  lai^e, 
or  universe,  as  opposed  to  microcosm^  having 
reference  to  man. 

MaerodaotyU  (Gr.  luutpMtprvXvs,  long- 
Jmgered),  A  tribe  of  wading  birds,  compre- 
hending those  in  which  the  toes  are  remarkable 
for  their  extreme  length ;  as  the  jacanas. 

Kaeromy^B  (Gr.  tuucp6s,  and  tt»9\6s, 
marrow),  A  term  for  the  Hsduua  Oblongata 
[which  see]. 

ldE»eroplp«r  (Gr.  fiaicp6s,  long,  and  Lat. 
piper).  The  Ava  or  Kava  root  of  the  Poly- 
nesians is  furnished  by  a  spedes  of  this  genua, 
M.  nuthgsHcum,  a  shmbbv  plant,  with  knotty 
stems,  cordate  leaves,  and  axillary  spikes  of 
flowers.  The  leaf  has  narootic  properties,  and 
is  employed  medicinally ;  but  its  most  import- 
ant use  is  to  supply  the  narcotic  stimulant 
beverage  called  kava,  of  which  the  natives 
partake  before  they  engage  in  any  important 
business,  or  any  religious  rites.  The  Kava  is 
prepared  by  chewing  the  root  of  the  plant,  and 
thus  extracting  the  juice,  which  is  afterwards 
collected. 

alacrspvs  (Gr.  fuutp^ovs,  long-footed). 
The  generic  name  of  the  kangaroo ;  also  ap- 
plied to  a  genus  of  beetles. 

M«ef«Ui«rtiiiB  (Gr.  fMicp6s,  and  Oripiop,  a 
beast),  A  genus  of  Bruta,  which  was  originally 
founded  on  a  single  ungual  phalanx,  discovered 
in  the  miocene  depoeita  at  Eppelsheim.  The 
conclusions  of  Cavier,  drawn  £rom  an  exami- 
nation of  this  toe-bone,  were,  that  it  belonged 
to  an  snimal  allied  to  the  existing  Pangolin 
(ifouM),  and  this  induction  has  been  verified  by 
the  disooTery  of  similar  bones,  in  deposits  of 
the  same  age  at  Sansan,  in  the  South  of  France. 
The  diacoveiy  of  two  molar  teeth,  the  humerus, 
ulna,  and  femur,  leads  to  the  conclusion  that 
it  also  offered  much  analogy  to  the  existing 
Oryeteropus. 

MMrowaiis  (€rr.  tuutp^s,  and  ohpd,  a  tail), 
A  section  of  Decapod  Crustaceans,  including 
all  those  wluch  have  the  tail,  or  post  abdomen, 
as  long  or  longer  than  the  body. 

Maatra.  A  Lamarckian  genus  of  bivalve 
shells,  in  which  the  ligament  is  attended  on 
both  sides  with  a  lateraftooth  which  locks  with- 
in two  laminse  of  the  opposite  valve. 

liarwlan  (Lat  spots).    Bark  spots  on  the 
■uifwes  of  the  sun  and  moon,  and  on  some  of 
the  planets.    The  solar  spots  are  very  variable 
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as  to  form  and  continuance.  They  were  first 
observed  by  Galileo  in  Italy,  and  Harriot  in 
England.     [Moon;  Sun.] 

TMfatfttine,  BKademolselle  (Lat  mea  do- 
mina,  my  mistress).  The  titles  given  by 
French  etiquette  to  married  and  unmarried 
ladies  respectively.  The  latter,  in  the  strict 
usage  of  the  old  regime,  belonged  more  espe- 
cially to  the  eldest  daughter  of  a  brother  or 
uncle  of  the  reigning  king.  Thus  the  daughter 
of  Gaston  of  Orleans  is  described  as  *  Made- 
moiselle,' in  the  writings  of  the  period  of  the 
Fronde.  For  the  history  of  the  word,  see  Max 
Miiller,  Lectures  on  Language,  first  series,  vi. 

Kadarosia  (Gr.  f»aUtp6s,  melting  away).  A 
&Uing  off  of  hair,  especially  of  the  eyelashes. 

aCadder»C4^iirlagaKattera  of.  Madder, 
Rubia  tinctorum,  grows  naturally  in  the  south 
of  Europe,  and  is  largely  cultivated  in  Holland. 
Its  tinctorial  power  exists  in  the  woody  portion 
of  its  roots.  This  fibrous  matter  is  met  with 
in  commerce  under  the  name  of  Heart,  or 
alijfari,  or,  if  ground,  under  that  of  garance. 
It  is  an  article  of  large  consumption  with  dyers 
and  ealioo  printers,  and  is  used  in  the  pro- 
duction of  all  shades  of  red,  purple,  brown,  aud 
even  black.  Rubian  is*  according  to  Schunck, 
the  chief  colour-producing  agent  in  madder- 
root.  It  is  itself  almost  colourless,  but  by 
action  of  air  tmder  the  influence  of  a  ferment 
erythrosym,  contained  in  the  root,  it  splits 
up  into  alizarin,  the  true  madder  colour,  and 
grape  sugar :  these  are  accompanied  by  second- 
ary yet  definite  crystalline  compounds,  namely, 
rubiretin,  verantin,  rubiajin,  and  ruhiagin. 
Under  the  infiuence  of  acids  it  yields  most  of 
the  above  compounds,  and  in  addition  rubia- 
nin,  and  by  alkalies  rubiadin.  Purpurin  ac- 
companies, and  ia  possibly  onlv  a  variety  of 
alizarin.  Rubiacinia  a  yellow  colouring  matter, 
and  chlorgenin  a  green  pigment  contained  in 
madder.  Madder  colours  are  persistent  under 
the  influence  of  air  and  light,  and  are  easily 
fixed  by  mordants.    [RxTBiACEiB.] 

IWadta  (Gr,fMi6s,bald),  A  genus  of  Com- 
posite plants,  of  which  the  only  species,  Hf, 
satina,  a  native  of  Chili  and  North  California, 
is  there  cultivated  for  the  oil  extracted  from  its 
fruits. 

BKadoima  (Ital  my  lady,  for  Lat  mea 
domina).  An  Italian  term  applied  to  the 
Virgin  Mary.  Hence  pictures  of  the  Italian 
school  representing  the  Virgin  are  generally 
designated  as  Madonnas.     [MadambJ 

acadrepora  (Fr.  madrepore).  Tne  word 
appears  to  have  been  first  used  by  Imperati  to 
designato  a  genus  of  Lithophytes,  in  which  the 
calcareous  axis  has  its  whole  surface  beset  with 
small  lamellate  and  stellate  depressions. 

The  genus  was  adopted  by  Linnseus,  who 
placed  it  among  his  Vermes  Zoophyta,  and 
characterised  it  as  follows :  ^Animal  resembling 
a  medusa;  enrol  with  lamellate  star-shaped 
cavities.'  It  is  scarcely  necessary  to  observe 
that  the  animal,  especially  in  the  larger  madre- 
pores, as  the  Fungia,  most  closely  resembles 
the  Actinia  in  its  general  organisation.  Cuviey 
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places  the  madrepoi-es  in  the  trihe  Lithophyta^ 
of  the  family  of  Polypi  corticati.  The  Litho- 
phyteB  having  the  common  character  of  the 
liinnaean  genus  are  now  subdidded  into  the 
genera  Funyia,  Lam. ;  2\irldnoliaf  Lam. ;  Cy- 
cUilythus^  Lam. ;  Caryaphyllaa^  Lam. ;  Oeiditnif 
Lam.;  PaeciloporOj  Lun. ;  Strialopora,  Lam.; 
AstrcGt  Exj)lanafiaf  PoriteSt  MeaJidrina^  Cuv. ; 
PaDoniaf  Cuv.;  Hydrophora^  Fischer;  Agaricina^ 
Cuv. ;  Sarcinufa,  Lam. ;  Siylina,  Cuv. ;  and 
Madrepora  proper. 

BCadreporlte.  A  species  of  columnar  car- 
bonate of  lime,  found  in  Norway  and  (Jreenhmd. 

Bladrier  (Fr.).  In  MiJitary  Engineering, 
a  thick  plank  covered  with  plates  of  iron,  and 
having  a  cavity  sufficient  to  receive  the  mouth 
of  a  petard,  with  which  it  is  applied  against  a 
gate  or  anv  other  obstacle  intended  to  be  broken 
down.  Also,  the  flat  beams  laid  in  the  bottom 
of  a  moat  or  ditch  to  support  the  walL  There 
are  also  madriers  Lined  with  tin  and  covered 
with  earth,  to  form  roofs  over  certain  portions 
of  military  works,  in  order  to  afford  protection 
against  fires  in  lodgements,  && 

Madrigal  (ItaL  madrigals).  One  of  the 
lesser  kind  of  poems,  usually  consisting  of  fewer 
verses  than  the  sonnet  or  roundelay.  In  its 
composition  the  fancy  and  convenience  of  the 
poet  are  not  subjected  to  very  strict  rules, 
rhymes  and  verses  of  different  species  being 
often  intermixed.  The  subjects  are  mostly  of 
a  tender  and  gallant  nature;  the  character 
often  quaint,  the  expressions  mariced  with  great 
simplicity.  Sometimes^  however,  a  loftier  and 
sublimer  train  of  thought  finds  its  way  into 
these  com^sitions,  especially  among  those  of 
the  English  school,  as  in  the  following  cele- 
brated specimen,  set  to  music,  and  perhaps 
written,  by  Orlando  Gibbons,  in  1612: — 

Oh !  that  the  learned  pcets  of  thia  time, 

Who  in  a  loveHfck  line  eo  well  can  speak. 

Would  not  consume  good  wit  in  hateful  rhyme, 

Bat  with  deep  care  some  better  subject  find ; 

For  if  their  music  please  in  earthly  things. 

How  would  it  sound  if  strung  with  heav'nly  strings  I 

Of  a  lighter  and  more  regnlar  sort,  the  follow- 
ing may  serve  for  a  specimen : — 

When  Thoralis  delights  to  walk, 

The  fairies  do  attend  her ; 
They  sweetly  sing  and  sweetly  talk. 

And  sweetly  do  commend  her. 
The  satyrs  leap  and  danoo  around. 
And  miUce  their  oongte  to  the  ground ; 
And  evermore  their  song  is  th&, 
'  Long  may'st  thou  live,  Uii  Thoralist ' 

In  a  musical  sense,  a  madrigal  is  a  vocal 
composition  in  several  parts,  in  antique  figured 
contrapuntal  style,  and  intended  to  be  sung  by 
many  voices  to  each  part 

Simple  madrigals  appeared  about  the  be- 
ginning of  the  sixteenth  century,  during  whidi, 
and  the  whole  of  that  following,  the  style  was 
particularly  cultivated  and  encouragecL  The 
fashion  may  now  be  considered  to  have  passed 
away,  unless  we  are  allowed  to  consider  the 
Enfflish  glee  an  offset  from  it  The  first 
madrigals  were  in  a  style  of  music  very  much 
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resemblmg  that  of  the  church ;  but  they  afl[e^ 
wards  assumed  a  character  peculiar  to  them- 
selves, which  is  strikingly  exemplified  in  thosa 
of  Luca  Marenzio  (soon  after  the  time  of  Pales- 
trina),  and  after  him  in  the  works  of  Ctesualdo, 
the  prince  of  Venosa,  Monteverde,  and  Ma* 
zoochi.  It  is  in  their  madrigals  that  the  re- 
straints which  laboured  counterpoint  impost 
were  abandoned,  to  make  way  for  imitatioDS. 
canons,  and  fugues.  The  style  was  indeed  that 
of  the  age,  but  the  subjects  were  free;  and 
the  tender  and  impassioned  Vj^^  adoptni 
was  well  expressed  in  the  afiections  of  the 
harmonies  employed.  The  original  chanctcr 
gradually  becune  more  free,  and  was  earned 
to  its  utmost  limit  in  the  oompodtions  of  Ui« 
celebrated  Alessandro  Scarlatti.  In  Eng^d, 
during  the  reign  of  Elizabeth,  the  composition 
of  the  madrigal  attained  a  very  hig^  perfaspa 
the  highest,  degree  of  excellenoe.  Our  com- 
posers were  in  no  respect  inferior  to  those  of 
Italy  and  the  Netherlands,  and  among  them 
are  to  be  found  the  names  of  Orlan£>  Gib- 
bons, Dowland,  Wilbye,  Ward,  Bennett,  and 
Morley. 

Maestoso  (Ital.).  InMusic,adiiectioiit>) 
the  performer  that  the  music  to  which  the  word 
is  prefixed  is  to  be  performed  mtgestica]^  and 
with  grandeur. 

MaoatrlOht  Bods.  The  neighbouriiood  of 
Uaestricht  contains  some  beds  belonging  to  the 
chalk,  but  apparently  newer  than  any  patt  of 
that  rock  in  England.  Of  these  beds  the 
upper  part  is  coralline^  and  the  lower  cfaerL 
Kone  of  the  deposits  exactly  resemble  chalk. 
Some  of  the  fossils  are  unquestionably  creta- 
ceous, and  others  are  quite  distinct  from  those 
found  in  English  cretaceous  rocks,  and  indeed 
more  nearly  resemble  those  of  the  oldest  ter- 
tiaries.  At  Faroe,  in  Denmark,  beds  occur  never 
than  English  chalk ;  and  a  mass  of  yellowish 
pisolidc  limestone  overlies  the  chalk  in  Fiance, 
near  Paris,  quite  unconformably,  and  is  pro- 
bably of  much  newer  date,  thongh  not  tertiaiy. 
None  of  these  beds  are  yet  found  in  En^and, 
where  perhaps  the  denudation  has  been  more 
complete. 

These  newer  deposits  must  not  be  con- 
founded with  the  true  chalk  of  Maestricfat,  which 
is  of  the  ordinary  kind,  and  has  yidded  some 
remarkable  fossils ;  among  the  rest,  part  of  the 
skull  of  a  reptile,  of  large  sise,  caUed  Mo»a- 
saurtu.  The  cretaceous  beds  of  Western 
Europe  cannot  anywhere  be  regarded  as  afibid- 
ing  passage  beds  to  the  older  tertiaries. 

BKavaslno  (Fr.  magasin ;  Span,  msgacen, 
perhaps  an  Arabic  word).  A  reoeptai^  for 
military  stores,  but  espectallv  for  gunpowder. 
Magazines  in  a  fortress  idiould  always  be  made 
shell-proof. 

MAGAziifB.  An  apartment  in  the  hold  of  a 
ship  in  which  the  powder  is  kept  As  li^ts 
are  not  allowed  to  be  burnt  here,  the  light  is 
received  from  an  adjoining  apartment,  called 
the  liyht-room,  through  a  transparent  screen. 
The  principal  magazine  is  in  the  fbrehold,  but 
there  is  usually  a  small  service  magaiine  in 
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the  aftprhold.  There  are  applumcefl  for  flood- 
ing either  magazme  on  the  least  appearance 
of  flie  in  its  vicinity. 

Maqazinb.  In  litenitare,  the  general  de- 
signation for  the  periodical  literature  of  a 
ooontiy,  exdnsiTe  of  the  newspaper  and  re- 
Tiew.  The  peculiar  province  of  the  two  latter 
seems  to  be  to  give  information — ^the  one  on 
politics  and  passing  events,  the  other  on  Uterarj 
and  8<nentific  subjects ;  while  that  of  the  ma- 
gazine is  of  a  more  miscelkneons  character, 
embracing  all  the  features  of  the  newspaper 
and  review,  but  at  the  same  time  containing, 
in  the  form  of  tales,  sketches,  and  poetry, 
&c,  a  gpreat  variety  of  what  may  be  termed 
original  matter,  the  introduction  of  which 
woold  be  foreign  to  the  purposes  of  the  others. 
The  earliest  publication  of  this  kind  in  England 
was  the  Gentleman's  Magazine^  which  still 
exists.  It  appeared  in  1731,  and  the  success 
which  fblloweid  its  establishment  immediately 
called  into  the  field  a  host  of  competitors, 
which  havie  so  increased  in  number  and  va- 
riety as  to  form  an  era  in  literary  history. 
[PEmoDiCAxs ;  Rbyibw.] 

Mac<l«1>vixV9  Centurlatora  oC  [Cbk- 
TntL.fOB8  OF  IIagdebubg.] 

Xairdebiiiv  Bsperiment  or  Beml- 
splkerea.  A  hollow  sphere  composed  of  two 
hemispheres  which  fit  air-tight,  intended  to 
show  the  amount  of  the  air's  pressure,  by  the 
amount  of  force  with  which  they  are  held  to- 
gether after  the  interior  air  has  been  removed 
by  the  air-pump.  This  apparatus  was  first 
suggested  by  Otto  Guericke,  of  Magdeburg, 
the  inventor  of  the  air-pump. 

Maffellanle  Clonda.  Two  nebulae  in  the 
Bonthem  hemisphere,  first  recorded  by  the 
narigator  Magellan,  and  named  after  him. 
These  singular  objects  were  carefully  examined 
bj  Sir  John  Herschel  during  his  residence  at 
the  Cape  of  Good  Hope  from  1834  to  1838, 
and  are  minutely  described  in  his  Beaults  oj 
Astronomical  Obiervaiioru,  &c.  The  greater 
nebula,  or  Nubecula  mafor,  is  situated  between 
the  meridians  of  4  h.  40  m.  and  6  h.  0  m.,  and 
the  parallels  of  166°  and  162°  of  North  Polar 
Distance,  occupying  an  area  of  about  42  square 
degrees.  The  lesser.  Nubecula  minor,  is  situated 
between  the  meridians  Oh.  28m.  and  Ih.  15 ul, 
and  the  parallels  of  1620  and  166°N.P.D.,  and 
covers  about  ten  square  degrees.  Their  general 
shape  is  round,  or  somewhat  oval;  and  the 
liUj^,  which  deviates  most  from  the  circular 
fonn,  exhibits  the  appearance  of  an  axis  of 
light  Tciy  ill  defined,  and  by  no  means  strongly 
distinguished  from  the  general  mass  which 
X'wns  to  open  out  at  its  extremities  into  some- 
what oval  sweeps.  'When  examined  through 
powerful  telescopes,'  Sir  John  observes,  *t£e 
constitution  of  the  nubecula,  and  especially  of 
the  Nubecula  major,  is  found  to  be  of  astonishing 
complexity.  The  general  ground  of  both  con- 
fiits  of  large  tracts  and  patches  of  nebulosity 
in  ereiy  stage  of  resolution,  from  light  irre- 
Bolrable  with  eighteen  inches  of  reflecting 
aperture,  up  to  perfectly  separated  stars,  like 
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the  MiOcy  Way,  and  clustering  groups  suffi- 
ciently insulated  and  condensed  to  come  under 
the  designation  of  irr^ular,  and  in  some  cases 
pretty  ridi  dusters.  But  besides  those,  there 
are  also  nebulie  in  abundance,  both  regular  and 
irreffular — globular  clusters  in  every  state  of 
condensation,  and  olg'ects  of  a  nebulous  cha- 
racter quite  pecuUar,,  and  which  have  no 
analogue  in  any  other  region  of  the  heavens. 
Such  is  the  concentration  of  the  objects,  that 
in  the  area  occupied  by  the  Nubecula  major 
not  fewer  than  278  nebuln  and  clusters  have 
been  enumerated,  besides  fifty  or  sixty  outliers, 
which  (considering  the  general  barrenness  of 
such  objects  in  the  immediate  neighbourhood) 
ought  certainly  to  be  reckoned  as  its  appen- 
dages, bein^  ab<)ut  six  and  a  half  per  square 
degree,  which  very  far  exceeds  the  average  of 
anv  other,  even  the  most  crowded  parts  of  the 
nebulous  heavens.  In  the  Nubecula  minor 
the  concentration  of  such  objects-is  less,  though 
still  veiT  striking,  thirty-seven  having  been 
observed  within  its  area,  and  six  adjacent  but 
o'utlying.  The  nubecuhe,  then,  combine,  each 
within  its  own  area,  characters  which,  in  the 
rest  of  the  heavens,  are  no  less  strikingly 
separated — viss.  those  of  the  galactic  and  the 
nebular  system.  Globular  clusters  (except  in 
one  region  of  small  extent)  and  nebulae  of 
regular  elliptic  forms  are  comparatively  rare  in 
the  Milky  Way,  and  are  found  congregated  in 
the  greatest  abundance  in  apart  of  tne  neavens 
the  most  remote  possible  from  that  circle; 
whereas,  in  the  nubeculae,  they  are  indiscrimi- 
nately mixed  with  the  general  starry  ground, 
and  with  irregular  though  small  nebulas.' 
{Outlines  of  Astronomy,  p.  613.) 

Kaflrenta.  One  of  the  red  or  crimson 
dyes  derived  from  Aniline. 

BKa«rlaiui  (Gr.  fideyos).  The  hereditary 
priests  among  the  Persians  and  Medians  are 
so  termed  by  ancient  Greek  historians.  The 
name  has  been  derived  by  modem  orientalists 
from  mog  or  mag,  signifying  priest  in  the 
Pehlevi  language.  2ioroaster  is  designated 
as  the  great  reformer  of  the  order;  but  the 
history  and  the  very  existence  of  that  celebrated 
character  are  enveloped  in  complete  obscurity. 
He  is  generally  supposed  to  have  lived  at  no 
long  period  before  the  age  of  Cyrus.  The 
most  remarkable  feature  of  his  doctrine  con- 
sisted in  the  two  principL's  of  Gtood  and  Evil, 
which  were  held  to  divide  the  dominion  of 
the  world,  in  alternate  periods,  during  its 
whole  predestined  duration  of  12,000  years. 
[Dualism.]  The  books  termed  the  2^ndavcsta, 
brought  to  Europe  in  the  last  century  by  An- 
quetil  du  Perron,  aro  supposed  by  some  to 
contain  the  essential  doctrines  of  this  religion  ; 
but  their  authenticity  has  been  the  subject  of 
much  discussion.  The  fire-worahippers  of 
Persia  and  India  still  hold  them  in  reverence. 
[Zbnda. VESTA ;  Gtjebbes.]  Out  amplest  re- 
sources for  the  study  of  the  religion  and  cha- 
racter of  the  ancient  magi  are  to  be  found  in 
the  learned  researches  of  Anquetil.  {Menioircs 
de  TAcad.  dcs  Inscriptions,  vol.  xxxi^.) 
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>  (Lat.  an  inagica,  iheariof^  magi). , 
Common  as  the  superstitioiLB  belief  in  the  po6- ' 
session  of  anch  powers  haa  been  among  all 
nations  hitherto  discovered  on  the  globe,  the , 
Bomans  were,  perhaps,  the  most  saperstitious, 
in  this  and  other  respects,  of  all  people.  No 
American  tribe  has  a  more  imphcit  faith  in 
its  rude  *  medicines '  or  *  mysteries,'  than  this  '. 
great  and  ciyilised  people  had  in  its  auguries ' 
und  divinations ;  and  it  is  a  remarkable  fea-  j 
ture  in  their  character,  that  while  their  r(4igion 
prescribed  these  rites,  the  popular  imagination 
was  always  searching  after  fresh  excitement 
from  others,  which  were  not  only  unauthorised, 
but  condemned  by  their  laws — the  practices  of 
the  Thessdlian  witches,  the  magi,  the  sorcerers 
of  Egypt  and  Phrygia,  and  the  numberless 
other  foreign  nations  with  which  their  domi- 
nion brought  them  in  contact.  Against  these 
the  emperors  were  continually  renewing  their 
ineffectual  edicts ;  and  it  seems  to  have  been 
mainly  from  this  circumstance  that  the  idea  of 
magic,  as  a  black  and  forbidden  art.,  became 
rooted  in  the  minds  of  the  people  of  modem 
Europe.  For  the  northern  conquerors  held  such 
supernatural  power  in  high  respect ;  and  in  the 
East,  the  favourite  land  of  sorcery  and  magic, 
the  professors  have  from  time  immemorial  been 
regarded  rather  as  venerable  than  as  hateful 
Hence,  if  any  systematic  account  can  be  at- 
tempted of  matters  which  have  their  foundation 
in  the  strange  caprices  of  popular  credulity,  it 
may  be  thought  that,  in  the  superstition  of  the 
middle  *ages,  white  magic  or  ceUstial  magic, 
according  to  Cornelius  Agrippa's  division,  ori- 
ginated m  the  North  or  "Eajit ;  8uper&titwti8  or 
diabolical  magic  from  Koman  notions  engrafted 
on  Christianity;  while  natural  magic  arose 
merely  from  the  disposition  among  the  scien- 
tific of  those  days  to  take  advantage  of  the 
vulgar  propensity  to  attribute  everything  ex- 
traordinary to  supernatural  causes.  It  is  to 
be  observed  that  among  the  crusaders,  and 
other  Christian  warriors  of  the  middle  ages, 
magic  was  regarded  as  a  peculiar  ally  of  the 
eastern  and  northern  infidels  with  whom  they 
were  in  contact.  The  inhospitable  North  was 
peopled  by  their  imagination  with  enchanted 
castles  and  spectral  illusions  (Scott's  Dcsmono- 
logy  and  Witchcraft^  letter  v.) ;  and  Froissart 
gives  a  most  picturesque  account  of  the  spells 
which  were  resorted  to  by  Mohammedan  warriors 
in  their  conflicts  with  the  soldiers  of  the  cross. 
In  the  romances  founded  on  these  historical 
encounters  there  is  usually  a  good  magician 
or  witch  (not  the  degraded  witch  of  vulgar 
superstition,  but  the  French  f6e,  Italian  fata) 
enlisted  in  the  Christian  party;  evil  necro- 
mancers in  that  of  the  infidels.  Thus,  in 
AriostOj  Malagigi  and  Melissa  aid  the  one 
side,  and  Atlas  the  other.  The  notion  of  white 
witches^  or  beneficout  wizards,  was  assiduously 
kept  up  by  those  impostors  who  wished  to 
profit  by  the  public  credulity,  and  yet  avoid 
tlio  penalties  awarded  by  the  church ;  and  in 
tin;  church  itself  there  was  a  contest  con- 
tiniuilly  maintained,  whether  magic,  practised 
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through  laborious  research  and  study  of  the 
celestial  influences  or  intermediate  spirits,  was 
lawful.  But  the  public  opinion  always  indined 
the  other  way;  and  the  magicians  of  highest 
pretensions  were  always  in  danger  of  being 
classed  with  the  hated  necromancers  who  de- 
rived their  power  from  compact  with  the  devil 
Among  the  earliest  fables  respecting  ths  higher 
order  of  European  magicians  is  that  of  Virgil, 
the  Latin  poet,  turned  into  a  wizard  by  popular 
belief,  which  dates  as  high  as  the  eleventh  or 
twelfth  centuiT.  Robert  of  Lincoln  (Giosse- 
t^te),  Michel  scot>  Albertus  Magnus,  and  the 
famous  Boger  Bacon,  all  lived  in  the  thir- 
teenth. C^  these  the  first  was  a  church 
reformer,  who  seems  to  have  lain  under  the 
imputation  of  magic  merely  on  account  of  the 
displeasure  with  which  he  was  regarded  by 
the  orthodox.  Michel  Scot  is  almost  wholly  a 
traditional  personage ;  that  is,  his  real  histoiy 
is  scarcely  known:  the  European  repntatioii 
which  he  had  achieved  as  a  wisard  is  proved 
by  the  high  mention  of  him  in  the  Infimo  of 
Dante,  who  condemns  all  magicians  indiscrimi- 
nately to  endless  punishment  It  is  difficult 
to  say  that  Roger  Bacon  ever  gave  any  canse 
by  pretensions  of  his  own,  like  so  many  other 
eminent  natural  philosophers  of  early  time,  to 
those  char;^  of  magic  to  which  his  high 
genius  subjected  him.  Perhaps  Sir  F.  Pal- 
grave,  in  his  amusing  fiction  (The  Merchant 
and  Friar\  was  not  fiur  wrong  in  representing 
him  as  partly  dazzled  by  an  inability  to  com- 
prehend the  real  extent  of  those  extraordinaiy 
discoveries  which  were  opening  upon  him,  and 
partly  owing  his  magici&l  reputation  to  the 
impostures  practised  by  his  servants  in  his 
name.  Albertus  Magnus,  a  Dominican,  and 
a  celebrated  magician  in  his  time,  lies  more 
justly  open  to  the  chaige  of  quackery.  It 
seems  to  have  been  after  this  time,  about  ths 
fourteenth  century,  that  magic  rose  for  a 
season  into  high  repute  as  a  lawM  art,  and 
sovereigns  had  profess^  magicians  and  astro- 
logers attached  to  them.  The  extraordinary 
tales  related  of  some  of  these  point  evidently 
to  results  effected  by  means  of  legerdemain; 
the  feats  of  Ziito,  sorcerer  to  Wenceslas,  king 
of  Bohemia  (Godwin,  Lives  of  the  Neenh 
maw-ers,  p.  273),  are  exactly  a  counterpart  of 
what  Tavemier  saw  at  the  court  of  the  Great 
Mogul.  The  higher  order  of  ma^dans  main- 
tained their  pretensions  wit^  difficult  aft«r 
the  renval  of  letters.  Yet  the  three  most 
famous  of  all  belong  to  the  commenoement  of 
that  era :  Doctor  Faustus  (if  that  personage  be 
not  altogether  traditional),  Cornelius  Agnppa, 
and  Paracelsus.  It  will,  however,  be  eriaent 
to  anyone  who  re-ads  their  history,  that  the 
belief  in  celestial  magic  was  with  difficulty 
maintained  in  their  days,  while  tliat  in  necro- 
mancy  and  witchcraft  remained  almost  as  strong 
as  ever.  There  is  a  good  deal  of  mystery 
about  the  character  of  the  famous  Dr.  Dee; 
and  it  does  not  appear  distinctly  how  fbx  he 
pret  'ndiM  to  those  powers  which  are  ascribed 
to  him  in  that  dreary  work  entitled,  A  2V«f 
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Btfaiion  of  what  passed  between  Dr,  Dee  and 
»me  Spirits^  published  by  Meric  GasauboD,  in 
1659.  In  1634,  the  French  corate,  Urbain 
Grandier,  wu  burnt  for  sorcerv  at  Londun ;  in 
1640,  Dr.  Lamb  was  murdered  by  the  London 
mob;  and  these  are  nearly  the  latest  instances 
of  disdngniahed  magiciana,  while  the  degraded 
belief  in  witchcraft  lasted  mudi  longer.  As  to 
natural  moffie,  or  the  production  of  singular 
phenomena  by  natural  means,  see  Brewster^s 
Luters  on  Natural  Magic.    [Witchcraft.] 

aiagie  laaakttmu  An  optical  instrument, 
by  means  of  which  small  figures,  painted  with 
transparent  Tarnish  on  slid^  of  glass,  are  re- 
presented on  a  wall  or  screen  considerably 
magnified.  It  is  generally  used  as  a  toy,  and 
affords  amusement  from  the  grotesque  character 
of  the  figures ;  but  is  also  employed  to  enkrge 
the  diagiamsemployedin astronomical  and  other 
lectures,  so  as  to  be  seen  by  anaudience:  forwhich 
purpose  it  is  well  adapted,  both  by  its  porta- 
bility and  the  small  cost  of  the  whole  apparatus. 
The  principle  of  its  construction  is  Tery  simple. 
A  lamp  L,  with  a  powerful  Argaud  burner,  is 
placed  within  a  closed  lantern,  and  in  the  focus 
of  a  concare  mirror  MN.      At  the  opposite 


side  of  the  lantern  is  fixed  a  tube  AB,  con- 
taining a  hemispherical  illuminating  lens  A 
and  a  convex  lens  B ;  and  between  A  and  B  is 
a  slit  C  D,  through  which  the  sliders  of  painted 
gbu$s  are  introduced.  In  this  manner  the  pic- 
ture is  placed  in  the  axis  of  the  tube,  and 
btrongly  illuminated,  in  consequence  of  the 
light  being  concentrated  upon  it  by  the  mirror. 
The  picture  being  also  in  one  of  the  conjugate 
foci  of  the  lens  B,  an  enlarged  image  of  it  is 
formed  upon  a  wall  or  screen  £  F  at  some 
distance  behind.  The  tube  AB  is  made  to 
poll  out,  so  that  the  distance  of  the  lens  B 
from  the  slider  can  be  increased  or  diminished 
at  pleasure,  and  consequently  an  image  formed 
of  any  size  within  moderate  limits,  by  increas- 
ing or  diminishing  the  distance  between  the 
lantern  and  the  screen.  The  magic  lantern  was 
invented  by  Athanasius  Kircher. 

Xaglo  Sqoctfe*  A  term  used  to  denote  a 
s^'rics  of  numbers  in  arithmetical  progression, 
arranged  in  the  equal  cells  of  a  square  in  such 
a  manner  that  the  vertical, 
horizontal,  and  diagonal  co- 
lumns give  the  same  sum. 
For  example,  let  the  first  six- 
teen numbers  be  arranged  as 
in  the  annexed  table,  and  a 
magic  square  will  be  pro- 
duced; for  the  numbers  in 
♦'ach  vertical  column,  in  each  horizontal  column, 
and  in  the  two  diagonal  columns,  being  added 
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together,  give  the  same  sum,  namely  34.  This 
is,  however,  only  one  of  a  great  number 
of  ways  in  which  the  same  numbers  may  be 
arranged  so  as  to  fulfil  the  conditions.  Frenicle 
{Divers  Ouvrages,  Paris  1693)  has  shown  that 
there  are  878  such  arrangements.  Emanuel 
Moscopolus,  a  Ghreek  author  of  the  fourteenth 
or  fifteenth  century,  is  the  first  who  is  known 
to  have  treated  of  magic  squares,  and  to  have 
given  rules  for  their  construction.  The  prin- 
cipal authors  who  have  written  on  the  subject 
are  Stifels,  Leibnits^  Bachet,  Poignard,  Lahire, 
Ozanam,  Franklin,  &c.  For  the  histo^  of  the 
subject,  see  Montucla»  vol.  i.  p.  346,  or  Mutton's 
Dictionary ;  and  for  the  methods  of  oonstruct- 
bg  them,  Ozanam's  or  Button's  Mathematical 
Recreations. 

MagUp.  When  linseed  oil  and  mastic  var- 
nish are  mixed  together,  they  produce  a  gela- 
tinous compound  known  under  tne  above  name, 
and  used  by  artists  as  a  vehicle  for  colours. 

Maiiiliis*  A  name  given  by  Montfort  to  a 
genus  of  Tubulibranchiate  Gastropods  in  the 
system  of  Cuvier,  chiefiy  remarkable  for  the 
form,  length,  and  soUdity  of  their  shelL  The 
modifications  of  this  dermal  production  are  due 
in  the  present  instance,  in  great  measure,  to 
the  acadental  circumstances  of  the  locality  in 
which  the  growth  of  the  individual  proceeds. 
The  young  MagUus  commences  its  career  in 
a  bed  of  lithophytous  coral,  and  during  the 
early  and  rapid  stages  of  its  developement 
secretes  its  ctucareons  covering  in  the  ordinary 
form  of  a  spiral  univalve ;  but  the  growth  of  the 
surrounding  madrepore  soon  surpasses  its  own, 
and  it  is  compelled  to  bring  its  oral  and  re- 
spiratory orifices,  by  the  most  direct  route,  to 
the  level  of  the  surrounding  coral.  While  this 
ehanjge  of  place  is  being  effected,  the  mollusc 
continues  to  secrete  fresh  layers  of  shell  coex- 
tensive with  its  own  advance,  and  to  fill  up  the 
deserted  part  of  the  shell  with  a  solid  deposit 
of  a  dense,  semivitreous,  and  subtransparent 
carbonate  of  lime,  and  finallv  produces  an  elon- 
gated, slightly  wavy,  tubular  shell,  with  the 
apex  sculptured  in  the  form  of  a  spiral  univalve, 
and  the  opposite  end  excavated  to  a  certain 
depth  for  tne  lodgement  of  the  animaL  The 
tube  is  characterised  by  being  longitudinally 
carinated. 

lSa£rl«ter  (Lat.  contracted  Mister  or  Mr.). 
An  appellation  given,  in  the  middle  ages,  to 
those  persons  who  had  attained  some  degree 
of  literary  or  scientific  eminence — ^in  scientiA 
aliqu&  prsesertim  literariA.  It  is  given  in  our 
universities  to  those  who  have  taken  the  highest 
degree  in  the  Faculty  of  Arts.  It  was  equi- 
vaknt  to  the  modem  title  of  doctor. 

Maffiater  Bqultnm  (Lat  Tnaster  of  the 
horse).  An  ofiBicer  among  the  Bomans  subor- 
dinate to  the  dictator,  by  whom  he  was  usually 
elected.     [Dictatob.] 

Maglstery.  The  old  chemists  generally 
applied  this  term  to  precipitates  produced  by 
the  dilution  of  certain  solutions  with  water: 
such  as  magistery  of  bismuth^  which  is  an  in- 
solul)le  subnitrate,  obt^uued  by  pouring  nitrate 
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of  bismuth  into  water ;  and  magistery  of  hen- 
eoin,  formed  by  pouring  an  alcoholic  solution  of 
beuKoin  into  water. 

MafflstnU  VormulaB.  A  term  applied 
to  extemporaneouB  prescriptions,  as  opposed  to 
officinal  formuls,  or  those  ordered  in  the  Phar- 
^tKKoporia  and  kept  ready  prepared  in  the  shops. 

Kairtotnd  Xdne  or  Ovldliiff  Xdne.  In 
Fortiflcation,  usually  the  line  of  the  top  of  the 
scarp  of  a  work. 

Magistrate  (Lat  magistratus).  A  general 
.  designation  of  those  public  officers  to  whom  the 
executive  power  of  the  law  is  committed,  either 
wholly  or  in  part.  Under  the  Tarious  heads, 
the  reader  wUl  find  a  notice  of  the  principal 
magistrates  of  all  ages  and  countries. 

MaiTina  (Gr.  from  fub-o-w,  /  knead).  A 
thick  ointment  or  confection.  The  term  is  also 
applied  to  any  pulpy  or  pasty  mixtures,  or 
precipitates. 

Kagna  Oliarta.    [Chasta,  Maoka.] 

Kairnates  (Lat  found  only  in  inscriptions). 
In  Hungary  at  this  day,  and  formerly  also  in 
Poland,  the  title  of  the  noble  estate  in  the 
national  representation.  [States.]  The  Hun- 
garian magnates  are  divided  into  greater  and 
lesser ;  certain  high  state  officers  belonging  to 
the  first  class,  the  counts  and  barons  of  the 
kingdom  to  the  second. 

Kairnesla  (MgO).  A  white,  tasteless,  earthy 
Bul>stance,  usually  obtained  by  exposing  its  hy- 
drated  carbonate  to  a  red  heat.  Its  specific 
gravity  is  about  3*4.  It  is  almost  insoluble : 
but  when  moistened  and  put  upon  turmeric 
paper  it  reddens  it:  this  sometimes  depends 
upon  a  trace  of  lime.  In  commerce,  pure  mag- 
nesia is  generally  distinguished  by  the  term 
calcined  magnrsia ;  and  the  hydrated  carbonate 
of  magnesia,  obtained  by  precipitating  a  solu- 
tion of  sulphate  of  magnesia  by  carbonate  of 
soda  and  washing  and  drying  the  precipitate, 
goes  by  the  name  of  magne^ia^  or  magnesia 
alha.  The  chief  use  of  magnesia  and  its  car^ 
bonate  is  in  medicine.  Sulphate  of  magnesia 
is  obtained  by  evaporating  the  residue  of  sea- 
water  after  the  common  salt  has  been  separated, 
or  by  adding  sulphuric  acid  to  bittern,  and 
evaporating,  so  as  to  obtain  the  resulting  sul- 
phate of  magnesia.  This  salt  is  also  obtained 
by  the  action  of  dilute  sulphuric  acid  on  mag- 
nesian  limestone,  and  it  is  not  uncommon  m 
mineral  waters :  it  was  formerly  procured  from 
certain  springs  near  Epsom,  in  Surrey,  and  was 
hence  termed  Epsom  salt.  It  crystallises  in 
four-sided  prisms  with  dihedral  summits.  Its 
crystals  are  soluble  in  their  weight  of  water  at 
60°,  and  in  three-fourths  their  weight  at  212^. 
They  melt  when  heated,  and  gradually  lose 
their  water  of  crystallisation.  Thev  consist  of 
20  magnesia,  40  sulphuric  acid,  and  63  water. 
This  salt  is  a  usefhl  purgative  in  medicine,  and 
is  the  chief  source  of  the  other  forms  of  mag- 
nesia. All  the  magnesian  salts  have  a  peculiar 
bitterish  taste ;  hence  the  German  term  bitter- 
erde,  bitter-earth.  Magnesia  is  found  native  in 
the  state  of  hydrate  and  Girbonate;  it  exists 
as  a  component  part  of  several  minerals,  and 
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many  of  them  are  soft  or  soapy  to  the  touch. 
A  native  hydrato  of  magnesia  ocean  in  the 
serpentine  rucks  at  Hoboken,  in  NewJenpy, 
and  also  in  Unst,  one  of  the  Shetland  Isles.  It 
has  a  pale  greenish  hue  and  a  soft  lamellar 
texture. 

Magnesias  Xdmestone.  A  mixed  eu- 
bonate  of  lime  and  ma^esia  is  sometimes  met 
with  in  rock  masses  puttmg  on  the  appesnuoe  of 
common  limestone,  but  generally  harder  and 
heavier.  When  ciystalline,  it  is  called  dohmite, 
but  the  crystallisation  is  generally  impeifvcL 
Magnesian  limestone  is  comparatively  alovlj 
soluble  in  dilute  acids,  and  m  this  respect  is 
unlike  the  common  limestones.  NevertheleiB, 
as  a  building  stone,  it  appears  to  be  less  fitted 
for  London  use  than  many  of  the  ordiiuiy 
limestones. 

(Geologically,  the  magnesian  Umestones  o^ 
cupy  a  definite  position  among  the  newest 
palaeozoic  rocks.  This  part  of  the  series  is 
known  as  Permian,  the  most  important 
features  of  the  rock  being  developed  in  the 
kingdom  of  Perm  in  Russia. 

Piiysically,  the  magnesian  limestone  is  in 
many  parts  of  England  a  cliff  often  steeplj 
scarped,  overhanging  the  coal  measures.  Paita 
of  it  seem  to  have  been  a  coral  deposit  bailt 
on  the  edges  of  coal  measures,  but  these  hare 
since  been  altered  chemically  perhaps  by  mag- 
nesian vapours.  Fossil  fish  are  oommon  in 
some  parts  of  the  series,  and  a  highly  bitu- 
minous schist  containing  argentiferous  copper 
(the  Kupfer  sehie/er  of  German  geologists)  is 
characteristic  of  certain  deposits  at  the  base  of 
the  series  developed  in  Ghermany. 

MaiTiMslte.  Native  carbonate  of  mafTDf^ia. 
It  forms  an  immense  bed  at  Bolton  in  Canada, 
and  also  occurs  extensively  in  Greece. 

HBaffneBlmii.  The  metallic  base  of  mag- 
nesia (represented  by  the  symbol  Mg,  and  tbe 
equivalent  12)  was  discovered  by  Davy  in  1808, 
who  obtained  it  by  electrising  mercury  in  contact 
with  magnesia,  and  also  by  passing  the  vapour  of 
potassium  over  magnesia  at  a  white  heat.  In 
1830,  Bussy  obtained  it  by  the  decomposition 
of  chloride  of  magnesium  by  potassiuuL  It 
has  since  been  prepared  in  hvrge  quantities  by 
the  action  of  sodium  on  chloride  of  magnesium, 
and  is  now  manufactured  for  commercial  pur- 
poses. Magnesium  is  a  white  metal,  of  the 
specific  gravitv  of  about  1*76 :  it  may  be  drawn 
into  wire  and  laminated ;  it  melts  and  vola- 
tilises at  about  the  same  temperature  as  sine, 
Le.  at  a  bright  red  beat.  It  is  unchanged 
in  dry  air,  and  is  only  slowly  oxidised  in  damp 
air ;  it  does  not  decompose  water  and  liberate 
hydrogen  at  oommon  temperatures,  but  i« 
rapidly  acted  upon  by  dilute  acids.  Heated  to 
redness  in  the  air,  it  bums  with  a  dazzling 
bluish  white  light,  rich  in  the  chemical  ny^ 
so  that  its  fiame  has  been  very  successfully 
applied  to  the  purposes  of  photography;  it 
readily  combines  wiUi  the  halogens,  and  forms 
a  nitride  with  nitrogen.  Magnesia  is  its  only 
oxide,  which  is  constituted  of  12  of  magncsiom 
and  8  of  oxygen  »  20  magnesia. 
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aratitfaL  Ooe  of  the  nativo 
oxides  of  iron  is  capable  of  being  magnetically 
excited,  which  excitement  is  retained  by  it  as 
tenaciontfly  as  by  steel.  Now  as  the  natural 
blocks  of  this  magnetic  snbstanpe  have  lain  for 
ages  in  nearly  the  same  position  with  recaid 
to  the  magnetic  meridian,  they  have  acquired 
magnetic  polarity ;  in  other  words,  they  have 
become  natural  magnets,  and  retain  this  cha- 
racter after  remoyal  from  the  stratum  in  which 
they  are  found.  The  natural  magnet  is  usually 
of  a  dark-grey  hue,  and  has  a  dull  metallic  lustre. 
It  is  found  in  considerable  masses  in  the  iron 
mines  of  Sweden  and  Norway ;  in  the  Isle  of 
Elba ;  in  different  parts  of  Arabia^  China,  Siam, 
and  the  Philippine  Islands.  Small  magnets 
are  also  occasionally,  though  rarely,  met  with 
among  the  iron  ores  of  this  countzy. 

The  earlier  narigators  believed  that  the 
magnet  pointed  always  to  the  north  pole  of 
the  earth ;  and  that  therefore  by  means  of  it 
thej  oould  always  at  once  tell  the  direction  of 
their  meridian,  and  consequently  in  what  di- 
ndum  they  were  sailing.  It  was  hence  called 
the  loadstone  at  leading  stone. 

The  emplqyment  of  the  loadstone  itself  for 
the  purposes  of  navigation  has  long  been  laid 
aside ;  as  artificial  magnets  can  be  constructed 
having  a  much  greater  intensity  of  directive 
power.  [Magnbtibm.] 
Magaetle  Compaases.  [Compass.] 
Iltignetio  Compenaater.  A  contrivance 
deviaed  by  Mr.  Barlow,  but  now  seldom  used, 
for  eliminating  the  influence  of  a  ship's  guns 
and  other  iron  in  deranging  the  bearings  of  the 
compass.  It  consists  of  a  plate  or  combination 
of  plates  of  iron  placed  near  the  binnacle,  so 
as  to  counteract^  by  an  equal  and  opposite 
attraction,  that  of  the  rest  of  the  iron  on  ooard 
the  vessel  Mr.  Airy  (Philosophical  Trans- 
actions  1839)  has  investigated  the  law  of  dis- 
tnrbance  in  the  ease  of  vessels  built  of  iron,  and 
shown  that  the  disturbing  force  consists  of  a 
Tcry  large  force  of  permanent  magnetism  in  the 
rolled  fuid  hardened  plates  employed  in  the 
construction  of  the  vessel,  and  a  very  small  force 
of  induced  magnetism,  which  changes  with  the 
place  of  the  ship,  or  rather  with  the  varying 
circumstances  of  tennstrial  magnetism  by  which 
it  is  produced.  Mr.  Airy  has  given  a  set  of 
piactiail  rules  for  correcting  the  disturbing 
^nees  by  means  of  two  powerM  magnets  placed 
at  right  angles  to  each  other  below  the  compass, 
and  a  box  of  small  iron  chain,  which  is  used 
instead  of  Barlow's  correcting  plate. 

Since,  however,  both  the  disturbing  magnetic 
eWents  are  liable  to  gradual  or  even  sudden 
variation,  it  is  absolutely  necessary  that  the 
accnmcy  of  the  compensation  should  be  fre- 
quently tested.  The  use  of  iron  in  ship  build- 
ing and  for  the  plating  of  vessels  of  war  has 
Tendered  a  re-investigation  of  this  matter  ne- 
eeasarj.  Becent  valuable  contributions  to  our 
knowledge  of  the  subject  will  be  found  in  the 
Proceedings  of  the  Royal  Society ^  vol.  xiv.  pp. 
186,  300.  [Dbviatiok  of  the  Compass.] 
Mafnette  Zroa-ore.  [MAOiornTE.] 
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BBaffnette  STeedle.  A  small  bar  of  hard 
steel  suspended  by  its  centre,  and  magnetised, 
which  shows  the  direction  of  the  resultant  of 
the  magnetic  forces  at  the  place  of  observation. 
[Compass;  Difpino  NbedulI 

IBaffnetlo  Pjrrltaa.  Native  sulphide  of 
iron,  so  called  in  consequence  of  its  attracting 
the  magnetic  needle.  It  generally  occurs  mas- 
sive and  amorphous,  with  a  granular  structure, 
but  sometimes  (though  rarely)  crystallised. 

BBacnetlo  Tube.    [Tubs.] 

Itagiietinn.  The  science  which  investi- 
gates the  phenomena  presented  by  natural  and 
artiAcial  magnets,  ana  the  laws  by  which  they 
are  connected.  The  following  brief  expluiation 
of  it  under  both  aspects  may  serve  to  render  the 
subject  generally  inteUigible ;  but  it  is  impos- 
sible to  give  more  than  the  essential  phenomena 
and  the  general  laws,  without  descending  to  the 
detail  of  particular  cases.  For  further  infor- 
mation reference  may  be  made  to  the  excellent 
compendium  of  Br.  Boget,  in  the  Library  of 
Useful  Knowledge ;  to  Barlow's  Magnetic  At- 
tractions (2nd  ed.),  and  'Treatise  on  Magnet- 
ism' in  the  Encyclopedia  Metropolitana ;  Sir 
D.  Brewster^s  *  Treatise  on  Magnetism*  in  the 
Ency,  Brit, ;  Gilbert,  De  Magnete,  1600,  folio ; 
Bobison's  Mechanical  Philosophy ;  Biot,  Traiti 
de  Physique^  tom.  iii.;  Pouillet,  6lhnens  de 
Physique;  Beoquerel,  Traith  d'Siectriciti  et 
du  MagnitisTne;  Faraday's  Experimental  Re- 
searches ;  Watt's  Dictionary  of  Chemistry,  art 
'Magnetism;'  and  various  papers  in  the  Trans- 
actions of  the  Royal  Society  of  London  and 
Edinburgh. 

If  a  nicely  balanced  piece  of  steel  be 
suspended  from  its  middle  by  a  piece  of  un- 
twisted silk,  or  allowed  to  rest  upon  a  pivot, 
free  to  turn  in  all  directions,  both  horizontally 
and  vertically ;  and  if  it  be  then  magnetised  by 
any  of  the  methods  hereafter  described,  it  will 
turn  itself  into  one  particular  position,  and  if 
disturbed  by  any  means  it  will  return  invariably 
to  the  same  as  its  position  of  repose.  The 
horizontal  angle  which  it  makes  with  the  meri- 
dian is  called  its  variation^  or  its  declination ; 
and  the  vertical  angle  which  it  makes  with  the 
horizon  its  dip  or  inclination. 

On  the  Formation  of  Artificial  Magnets. — ^1. 
If  a  steel  bar  be  held  in  the  natural  direction 
of  the  needle,  and  two  or  three  smart  blows  be 
given  at  the  upper  end  with  a  hammer,  it  will 
become  a  permanent,  though  feeble,  magnet. 

2.  Ifthe  end  of  a  steel  bar  be  placed  in  con- 
tact with  one  of  the  poles  of  a  magnet,  it  will 
become  permanently  magnetic  by  induction.  A 
better  plan  is  to  place  the  bar  in  a  line  be- 
tween the  opposite  poles  of  two  magnets  of 
great  intensity. 

8.  Lay  the  bar  flat  on  a  table,  and  draw 
a  magnet  (placed  upright  upon  the  centre  of 
it)  several  times  to  one  end,  always  the  same 
way.  Or  take  two  magnets,  and  lay  them 
horizontally  upon  the  bar  to  be  impregnated, 
having  their  dissimilar  ends  in  contact  over  its 
middle ;  and  slide  each  towards  the  end  of  tho 
bar.     This  must  be  repeated  several  times.    Or, 
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again,  instead  of  laying  them  horUBontalljr,  hold 
them  in  any  angle  of  inclination  (each  in  the 
same  angle,  estimated  ^m  the  perpendicular 
to  the  middle  of  the  bar),  and  draw  them  several 
times  along  towards  the  ends,  without  varying 
their  inclinations. 

The  above  methods  were  those  originally 
employed ;  but  when  the  principles  of  magnetic 
induction  came  to  be  better  understood,  more 
complicated  but  more  effective  processes  were 
invented,  for  the  explanation  of  which  refer- 
ence must  be  made  to  works  expressly  on  the 
subject.  (Brewster's  IVeatise  on  Moffneti&m.) 
Those  more  complicated  processes  may  be 
greatly  simplified  bv  the  substitution  of  a  mag- 
net in  the  form  of  a  horse-shoe  for  the  compound 
magnets.  If  placed  at  once  in  the  middle  of 
the  needle  to  be  magnetised,  with  the  poles 
turned  in  a  direction  the  reverse  of  the  poles 
intended  to  be  given  to  the  needle,  and  then 
moved  backwards  and  forwards  along  the  surface 
of  the  needle,  taking  care  to  pass  over  each  half' 
of  it  an  equal  number  of  times,  and  repeating 
the  same  operation  on  the  other  side,  the  needle 
is  speedily  and  effectually  rendered  magnetic 
This  is  by  &r  the  simplest  mode  of  magnetising ; 
and  it  may  be  considered  as  a  method  by  in- 
duction, the  induction  being  accelerated  by  the 
friction. 

On  the  principal  Phenomena  exhibited  by  Ar- 
tificial Magnets. — In  the  following  phenomena 
the  point  of  the  needle  which  dips  below  the 
horizon,  and  points  to  the  westward  of  the  me- 
ridian, is  called  the  north  pole  of  the  needle,  and 
the  elevated  one  the  south  pole.  When  the 
horizontal  needle  is  used,  the  same  terms  apply ; 
the  end  which  varies  westward  being  the  north 
pole,  and  the  other  the  south  pole. 

Phenomenon  1.  If  either  pole  of  a  magnet 
be  brought  near  any  small  piece  of  soft  umnag- 
notised  iron,  it  will  be  found  to  attract  it  Iron 
filings,  for  instance,  are  immediately  collected 
together  when  a  ma^et  is  placed  among  them ; 
and  they  adhere  to  it  when  lifted  up,  and  more 
especially  about  the  poles  of  the  magnet,  in 
thick  clusters.  About  the  intermediate  parts 
the  number  that  adhere  is  much  less  than 
nearer  the  ends ;  and  in  every  magnet  there  is 
a  part  to  which  the  filings  have  no  tendency  to 
adhere  at  alL  It  thus  appears  that  the  mag- 
netic forces,  whatever  be  their  nature,  are  oon- 
ceutruted  near  the  extremities  of  the  magnet; 
and  diminish  in  intensity  as  they  recede  from 
those  extremities. 

Phenomenon  2.  When,  instead  of  fragments 
of  iron,  we  substitute  a  rectangular  or  cylindri- 
cal bar  of  soft  unmagnetised  iron,  the  magnet 
and  the  iron  will  be  mutually  attracted  towards 
each  other.  The  best  mode  of  exhibiting  this 
is  to  suspend  them  by  threads  of  untwisted 
silk  at  the  appropriate  distances,  as  the  friction 
which  they  would  imdergo  in  sliding  on  a  table 
is  thus  removed.  It  will  be  found  that  the 
ends  which  are  nearest  to  each  other  will  tend 
to  eoalesce.  If  another  iron  bodv  be  brought 
noar  the  former  in  this  state  of  tne  apparatus,  I 
the  first  iron  will  be  found  to  be  converted  > 
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into  a  temporary  magnet  also;  and,  in  like 
manner,  the  second  piece  of  iron  may  be  proved 
to  have  beooibe  likewise  a  teniponry  magnet ; 
and  then  the  third,  and  so  on.  The  intensity 
of  attraction  and  repulsion  is,  however,  weaker 
in  each  in  sucoession,  till  at  lensth  it  beeomes 
insensible.  This  is  prettily  e^uibited  by  at- 
tachinff  a  key  to  a  magnet^  a  nail  to  the  key, 
a  smaUer  nail  to  that,  a  sewing  needle  to  the 
smaller  nail,  and  so  on,  as  long  as  there  is 
sufficient  induced  magnetic  force  to  sutaiB 
the  series  in  a  state  f3  suspension.  The  iroo 
is  said  to  be  oonTerCad  into  a  magnet;  or  to 
be  magnetised  by  induction. 

Phenomenon  3.  If  two  magpetsbe  suspended, 
as  in  the  last  experiment^  it  will  be  found  that 
the  two  north  poles  repel  each  other,  and  the 
two  south  poles  repel  each  other;  but  the  north 
pole  of  the  one  and  the  south  pole  of  the  other 
mutually  attract  each  other.  They  will,  in 
consequence  of  this  mutual  action  vpoa  each 
other,  take  positions  aenerally  different  from 
those  which  they  would  each  t&ke  in  the  absence 
of  each  other. 

Phenomenon  4.  If  the  poles  of  the  sueoM- 
sive  induced  magnets  spoken  of  in  PhenomenoD 
3  be  examined  as  to  their  natuz«,  by  meaw 
of  their  action  on  the  poles  of  a  small  magsetie 
needle,  it  will  be  found  that  each  of  them  is  a 
distinct  magnet,  each  consecutive  pair  of  th  m 
having  their  dissimilar  poles  in  contact  Hiis 
is  known  at  onco  bv  observing  which  end  of  the 
needle  is  attracted  before  the  next  piece  of  iron 
is  put  on,  and  which  after  it  is  added,  the 
needle  being  applied  near  the  untouched  end  of 
the  iron. 

If,  moreover,  the  pieces  of  iron  be  laid  on  a 
table  and  not  in  contact,  the  same  phenomeDa 
will  be  observed  on  the  application  of  the  tnal 
needle  near  their  extremities. 

Phenomenon  6.  If  the  iron  be  removed,  it 
instantly  ceases  to  be  magnetic,  and  may  have 
its  position  reversed  with  precisely  the  same 
effect  as  before,  each  phenomenon  taking  place 
now  at  the  end  opposite  to  that  where  it  vis 
exhibited  before;  and  this  will  be  the  ease^ 
however  lon^  the  apparatus  has  been  allowed 
to  remain  in  the  position  spoken  ot  U 
however,  pieces  of  steel  be  emjdoyed,  thr 
inductive  influence  is  less  than  in  the  iron 
whilst,  instead  of  losing  its  magnetism  in 
stantaneously,  as  the  iron  did,  it  retains  i 
portion  of  it,  and  becomes  itself  a  pennanem 
magnet.  There  are  indeed  few,  if  any,  pieces 
of  iron  and  steel  in  which  the  magnetic  ioKe  is 
wholly  lost  or  wholly  retained  upon  removal; 
but  we  here  speak  of  the  sensible  and  approxi- 
mate circumstances  of  the  phenomena 

Phenomenon  6.  If  a  magnet  be  broken  or 
any  way  severed,  it  is  converted  into  tro 
separate  mapnets ;  the  two  ends  of  the  frag- 
ments at  which  the  fracture  was  made  being  of 
opposite  kinds  to  the  two  ends  of  the  whole 
bar  respectively,  as  if  they  had  been  but  two 
magnets  united  by  opposite  poles. 

Phenomenon  7.  If  two  magnets  be  brought 
near  each  other,  their  intensity  of  action  on  the 
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Tibnitions  of  a  needle  are  affected  aoeording  to 
the  relatire  pontionsof  the  poles,  indicating  not 
only  that  the  direction  of  the  qoieecent  state  of' 
the  Deedle  is  afiected  (Phenomenon  3),  bnt ' 
that  the  intensity  of  the  magnetic  force  is  also 
altered.  This  shows  that  the  magnetised  bar 
itself  is  affected  b^  the  indnctiTe  power  of  the 
other  bar,  as  soft  iron  is. 

Phenomenon  S.  If  a  mass  of  soft  iron  be 
brought  into  the  vicinity  of  a  magnetic  needle, 
the  needle  will  be  gtntraUy  deflected  from  its 
natural  position  in  varions  degrees  and  direc- 
tions, according  to  the  form  and  position  of 
the  needle  and  the  mass.  When  an  iron 
sphere  is  employed,  as  a  cannon  ball,  the 
investigation  of  the  order  of  the  phenomena 
becomes  more  simple  and  easy ;  and  it  was  by 
lenuirking  that  in  this  case  there  was  a  certain 
phme  in  any  point  of  which  the  needle  may  be 
placed  with  respect  to  the  sphere  where  the 
needle  wonld  not  be  at  all  deflected,  that  Mr. 
Barlow  was  led  to  prosecute  his  celebrated 
experiments  on  this  subject  Mr.  Christie 
remarked  that  this  plane  was  the  plane  passing 
through  the  centre  of  the  ball,  perpendicular  to 
the  natural  direction  of  the  needle  itsel£ 

Phenomenon  9.  If  discs  of  yarious  metals 
be  put  into  rapid  rotation,  they  will  also  deflect 
the  magnetic  needle  from  its  natural  position. 
That  this  is  not  owing  to  vibration  or  vorticity 
produced  in  the  air,  is  rendered  evident  by  the 
same  efiects  taking  place  in  a  more  intense  de- 
fpw  in  vacuo  than  in  the  open  air.  The  phe- 
Domenon  itself  was  first  observed  by  Arago  in 
France ;  but  it  has  been  chiefly  investigated  in 
thiB  country  by  Herschel,  Babbage,  Christie, 
Barlow,  Faraday,  and  Harris,  to  whose  memoirs 
on  the  subject^  in  the  Philosophical  2VaM8- 
actiom,  the  reader  is  especially  referred. 

Phenomenon  10.  Bars  which  have  stood  long 
in  a  Tertical  position,  as  iron  railings,  &c,  are 
foand  to  have  become  permanently  magnetic 
A  bar  of  soft  iron,  placed  in  the  natural  direc- 
tion of  the  magnetic  needle,  acquires  temporaiy 
magn«>tism ;  and  if  a  bar  of  steel  be  left  there 
for  a  sufficient  time,  it  becomes  a  permanent 
magnet.  These  fiicts  show  that  the  earth  itself 
is  a  great  magnet,  and  converts  the  others  into 
magnets  by  induction.  This  was  observed  so 
far  back  as  the  time  of  Dr.  Gilbert ;  and  it  is 
remarkable  that,  whilst  his  great  coutemporazy 
Ix)ni  Bacon  was  perceptively  urging  the  new 
oiganon  in  philosophy,  Gilbert  was  actusJly 
potting  it  into  the  most  careful  practice.  The 
aoctrine  of  terrestrial  induction,  as  taught  by 
Gilbert,  is  the  doctrine  of  the  present  hour, 
>nd  with  scarcely  a  single  improvement  in  the 
vfaole  range  of  the  theory. 

The  foregoing  contain  the  most  important 
phenomena  of  magnetism  which  depend  upon 
terrestrial  influence  merely :  those  which  depend 
upon  electrical  influence  will  be  found  under 
t^e  head  ELBCTRO-iCAaKBTiBiL 

Laws  of  Magnetic  Action, — Law  1.    The  in- 
tensity of  the  attractive  force  exercised  by  the 
north  pole  of  one  magnet  on  the  south  pole  of 
another,  and  its  repulsive  force  on  the  north 
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pole  of  the  second,  varies  inversely  as  the 
s<][uare  of  the  distance  of  those  poles ;  and  the 
Uke  occurs  when  we  consider  the  action  of  the 
south  pole  of  the  flrst  magnet  on  the  north  and 
south  poles  respectively  of  the  other.  The 
same  law,  precisely,  holds  with  respect  to  the 
attraction  of  a  corpuscle  of  unmagnetised 
iron. 

This  is  the  fundamental  law  of  the  sdenoe, 
and  may  be  considered  as  the  source  from 
which  the  others  flow  by  mathematical  reason- 
ing. It  has  been  determined  with  great  care 
by  several  philosophers,  but  especially  Michell 
and  Coulomb,  by  means  of  the  torsion  balance 
and  by  the  method  of  oscillations,  the  squares 
of  the  times  of  oscillation  being  inversely  aa 
the  attractive  forces.    • 

Law  2.  When  the  needle  is  very  short  in 
comparison  with  the  distance  and  length  of  the 
magnety  and  has  its  centre  flued  immovably, 
but  is  otherwise  at  liberty  to  take  any  directive 
position,  it  wUl  so  arrange  itself  that  its  line  of 
direction  will  be  in  the  plane  drawn  through 
the  two  poles  of  the  magnet  and  its  own  (the 
needle's)  centre  of  rotation ;  and  if  the  line  of 
the  needle's  direction  be  produced  to  meet  the 
magnetic  line  (or  line  drawn  through  the  poles), 
it  wHm  divide  the  latter  into  segments  estimated 
from  the  poles,  which  are  in  the  ratios  of  the 
cubes  of  the  distances  of  the  poles  from  the 
centre  of  the  needle.  When  the  needle  is  not 
small  in  comparison,  as  above^  the  law  becomes 
more  complicated. 

Law  3.  If  two  magnetic  needles  be  made  to 
vibrate,  the  intensities  of  their  magnetic  forces 
are  as  the  squares  of  their  number  of  vibrations 
made  in  the  same  time.  This  is  true,  what- 
ever be  the  planes  in  which  they  vibrate,  so  far 
as  the  force  is  effective  in  that  plane ;  but  for 
a  direct  comparison  of  the  ratio  of  the  inten- 
sities without  further  computation,  the  vibra- 
tions of  both  needles  must  in  both  cases  be 
made  in  the  tame  plane.  The  planes  most 
commonly  used  for  vibration  are — the  horizontal 
plane;  the  plane  which  has  been  called  the 
magnetic  meridian,  or  that  vertical  plane  which 
passes  through  the  natural  direction  of  the 
needle  at  the  place  of  observation ;  and  the 
vertical  plane  at  right  angles  to  this. 

Law  4.  If  the  needle  be  allowed  to  move 
vertically  in  a  ptlane  making  any  angle  with 
the  magnetic  meridian,  the  dip  in  that  case  is 
equal  to  the  dip  in  the  magnetic  meridian  mul- 
tiplied by  the  cosine  of  the  inclination  of  the 
two  planes ;  and  if  two  planes  be  taken  at 
right  angles,  in  which  the  dip  is  observed,  the 
square  of  the  cotangent  of  the  natural  dip  at 
that  place  is  equal  to  the  sum  of  the  squares 
of  the  cotangents  of  the  observed  dips. 

Law  5.  The  intensity  of  the  horizontal  force 
is  equal  to  the  intensity  of  the  whole  force  mul- 
tiplied by  the  cosine  of  the  dip.  If,  therefore, 
the  same  needle  be  used  in  all  the  experiments, 
and  observations  be  made  to  determine  the  dip 
and  horizontal  iutenHity  at  several  different 
places,  the  relative  intensities  of  the  terrestrial 
magnetic  force  can  be  deduced  from  those  ob- 
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servBtioiis,  by  the  three  last  Urtn,  for  each  of 
the  pUoes. 

The  kw8  aooording  to  which  maffnetie  f<Nroe 
18  influenced  by  temperature  have  been  inves- 
tigated chiefly  by  Coulomb,  Kupffer,  Barlow, 
Christie,  and  Faraday.  It  appears  generally 
that  between  the  temperature  of  —3^  and 
+ 127^  of  Fahrenheit  the  intensity  of  magnets 
decreases  as  tilie  temperature  increases;  and 
that  at  temperatures  above  100°  a  part  of  the 
power  of  the  magnet  is  pennanently  destroyed, 
whilst  at  a  red  heat  the  magnetism  disappears 
altogether. 

Kaipiietlniif  Anlmftl*  This  alleged  in- 
fluence, or  agent.,  was  first  heard  of  in  Vienna 
about  the  year  1776,  when  a  person  of  the  name 
of  Anthony  Mesmer  published  a  thesis  On  the 
Infltunee  of  the  Planets  on  the  Human  Body. 
About  the  same  time  a  Jesuit,  called  Father 
Hehl,  imagined  that  by  the  help  of  a  loadstone 
and  certain  steel  plates  rendered  magnetic  he 
had  cured  several  diseases ;  and  beinff  struck 
with  the  analogy  of  Mesmer^s  views  to  his  own, 
they  entered  into  a  kind  of  partnership  as  joint 
practitioners,  and  attracted  considerable  notice ; 
so  that,  although  they  soon  quarrelled,  their 
system  of  treatment  had  acquired  some  notoriety 
and  many  poweiful  advocates.  Hehl  continued 
to  practise  this  new  and  occult  sdenoe  in 
Germany ;  and  Mesmer,  in  1778,  went  to  Paris, 
and  in  the  course  of  a  short  time  performed 
such  wonderful  cures,  real  or  imaginary,  that 
his  apartments  were  daily  thronged  with 
patients  of  all  ranks,  and  fees  and  reputation 
poured  in  from  aU  quarters.  He  here,  how- 
ever, associated  himself  with  a  M.  d'Eslon,  a 
medical  man,  who,  being  more  skilAil  in  the  art 
of  pleasing  patients  than  his  master,  contrived 
to  gain  the  ascendency,  and  so  to  disgust  Mes- 
mer that  he  was  induced  to  quit  Pans  for  Spa, 
where,  under  the  pretence  of  initiating  others 
in  the  secrets  of  his  trade,  he  soon  raised  about 
14,000/.,  with  which  he  retired  to  his  native 
place  (Mersburg  in  Suabia),  and  left  magnetism 
and  the  magnetisers  to  their  own  resources. 

To  ascertain  how  fiir  the  pretensions  of  the 
animal  magnetisers  were  entitled  to  any  at- 
tention or  support,  the  French  government 
appointed  a  committee  of  scientific  and  un- 
prejudiced persons  to  investigate  its  merits, 
among  whom  were  Bailly,  Franklin,  and 
Lavoisier ;  and  it  is  curious  that  their  report, 
which  was  translated  into  English,  and  pub- 
lished here  in  1785,  is  not  more  frequently 
quoted.  *  This  pretended  agent,'  say  they,  '  is 
not  magnetism ;  for  on  examining  the  grand 
reservoir  of  the  fluid  by  a  needle  and  electro- 
meter, neither  magnetism  nor  electricity  could 
be  detected.  We  tried  it  upon  ourselves  and 
others  without  effect;  and  on  blindfolding 
those  who  professed  great  susceptibility  of  its 
influenoe,  all  its  ordinary  effects  were  produced 
when  nothing  was  done  but  when  they  imagined 
they  were  magnetised,  while  none  of  its  effects 
were  produced  when  thev  were  really  mag- 
netised but  imagined  nothing  was  done.  So 
also  when  brought  under  a  maguetisod  tree; 
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nothing  happened  if  they  thought  they  wen  at 
a  distance  from  it,  while  they  immediatdj 
went  into  violent  convulsions  when  they  thought 
they  were  near  the  tree,  though  really  not  so. 
The  effects,  therefore/  say  the  oommissionefs, 
'are  purely  imaginary ;  and  althoogih  they 
have  wrought  some  cures,  they  are  not  withoat 
danger,  for  the  convulsions  sometimes  sprnd 
among  the  feeble  of  body  and  mind,  and  espe- 
cially among  women.  And,  finally,  there  an 
parts  of  the  operations  which  ma^  readily  be 
turned  to  vicious  porpoees ;  and,  in  fid,  im- 
moral practices  have  already  actoally  grown 
out  of  them.' 

Although  the  alleged  phenomena  of  animal 
magnetism  or  mesmerism  have  since  been  re- 
peatedly investigated,  yet  little  of  a  tangible 
or  satisfiictory  nature  has  been  dearly  esta- 
blished. In  such  investigations  it  is  difliciilt 
to  eliminate  sources  of  error  arising  from  tlie 
imagination  of  the  patient,  and  which  hare 
doubtless  often  led  obeerrerB  astray;  bat,  be 
the  alleged  phenomena  of  mesmerism  true  or 
fallacious,  it  is  certain  that  they  have  no  eon- 
nection  whatever  with  magnetism. 

Mai^etiMiif  Terrestrial.  During  tbe 
last  quarter  of  a  century  immense  efl&rts  hare 
been  made  to  determine  the  phenomena  and 
laws  of  terrestrial  magnetism.  The  impnbe 
given  to  the  study  of  this  department  of 
science  is  mainly  due  to  Alexander  von  Hnm- 
boldt,  who,  in  1828,  formed  an  association  at 
Berlin  for  the  purpose  of  veri^ing  an  inference 
which  had  been  drawn  from  the  comparison  of 
corresponding  observations  made  at  London 
and  Upsala  by  Grraham  and  Celsius  in  the  last 
century,  and  more  recently  at  Paris  and  Kazan 
by  Arago  and  Eupffer,  namely  that  the  irre- 
gular movements  of  the  needle  take  place  simul- 
taneously at  places  very  distant  from  each  other. 
At  first  the  operations  were  on  a  very  limited 
scale,  being  confined  to  hourly  observations  on 
some  particular  days,  previously  agreed  on,  si 
Berlin  and  Freyberg;  but  in  the  folloving 
^ear  the  plan  received  an  immense  extension 
m  consequence  of  the  establishment  by  the 
Russian  government  of  magnetical  obserra- 
tories  (acting  in  co-operation  with  those  of 
Germany)  at  St.  PetersDurg,  Kazan,  Nioolaiefli 
and  Sitica  (on  the  north-west  coast  of  America) ; 
that  is  to  say,  across  the  whole  continent  of 
Europe  and  Asia.  A  second  association  was 
Bo«m  after  formed  at  GKittingen  by  Ptofeesor 
Gauss,  by  which  very  important  improve- 
ments were  effected  both  in  the  instruments 
used  and  the  methods  of  observing  which 
have  been  nnce  generally  adopted.  In  1836  the 
indefatigable  Humboldt  addressed  a  letter  to 
the  President  of  the  Boyal  Society,  on  the  best 
means  of  perfecting  the  imowledge  of  terrestrial 
magnetism ;  and,  his  suggestions  being  approved 
by  the  council  of  the  society,  the  government 
was  induced,  through  the  representations  of 
that  body,  to  sanction  the  establishment,  in 
several  of  the  British  colonies,  of  obserTatori**, 
equipped  with  appropriate  instruments,  and 
superintended  by  military  or  naval  officens^  with 
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nffident  lasbtanoe  at  their  disposal  for  making 
contionoiis  hotarly  or  two-hourly  obserrations 
of  the  different  magnetic  elements.  The  places 
selected  wero  Toronto,  St.  Helena,  the  Cape  of 
Good  Hope,  and  Hobarton,  in  Van  Biemen's 
Land;  and,  as  it  was  considered  important  to 
obtain  observations  in  high  southern  latitudes, 
the  expedition  to  the  Antftrctic  seas,  under  the 
cTimmand  of  Sir  James  Clarke  Boss,  was  pro- 
jected and  ordered  at  the  same  time.  The 
East  India  Company  likewise  promised  its  oo- 
opeiation  by  providing  for  the  establishment 
and  maintenance  of  observatories  at  Bombay, 
Hadrtis,  Lucknow,  Singapore,  and  Simla;  and 
at  home,  a  m^netical  and  meteorological  de- 
partment was  fl^ded  to  the  Boyal  Observatory 
at  Greenwich,  Lattetly  the  British  Association 
Magnetical  Obserratoiy  at  £ew  has  become 
the  centre  of  this  class  of  observations,  and  it 
lias  formed  the  model  of  other  observatories 
recently  established  at  Coimbra,  St.  Petersburg, 
Lisbon,  Montreal,  the  Mauridus,  Melbourne, 
and  other  places.  The  observations  (made 
systematically)  at  ^e  stations  first  named, 
according  to  rules  drawn  up  by  a  Committee 
of  the  Boyal  Society,  were  reduced  under  the 
snperiotendence  of  Colonel  (now  General)  Sa- 
biue,  at  an  establishment  maintained  by  the 
government,  at  Woolwich.  Several  volumes  of 
observations  haye  been  published,  containing 
a  regnhir  series,  since  1840,  made  at  Toronto, 
Hul^rton,  and  St.  Helena ;  and  including  those 
made  in  1841  and  1842  by  the  officers  of  the 
Antarctic  expedition.  In  addition  to  these 
official  volumes,  Oeneral  Sabine  has  also  con- 
tributed a  series  of  interesting  papers  to  the 
Phlo»phical  ThinsacUons  and  the  BeporU  of 
ik  British  JsMciation,  containing  the  results 
dt'daced  from  a  compari^n  of  the  observations 
at  the  different  places,  the  latest  being  in 
the  P^.  Trans,  for  1864.  This  important 
memoir  should  be  read  by  all  interested  in 
thi-*  subject. 

A  magnetical  observation  is  complete  when 
three  elements  are  determined — ^the  declina- 
tion of  the  magnetic  needle,  its  iTicUnationj  and 
the  i%tmnty  of  the  force.  The  two  latter, 
Wever,  are  not  usually  observed  directly,  but 
in  lieu  of  them  the  horizontal  and  vertical 
eomponents  of  the  intensity  are  observed,  and, 
from  the  variations  of  the  two  components,  the 
variations  of  the  inclination  and  of  the  force  it- 
self are  computed.  The  declination  and  inclina- 
tion indicate  the  direction  in  reference  to  the 
horizontal  and  vertical  planes  which  a  freely 
suspended  needle  would  assume,  so  that,  in 
f»ct,  the  direction  of  the  magnetic  force  and  its 
inteosi^  are  the  two  elements  sought  to  be 
determined.  The  instruments  employed  are 
called  by  the  general  name  of  MAGifBTOiiBiTBRS 
[which  see]. 

In  order^  to  obtain  a  knowledge  of  the  laws 
of  terrestrial  magnetism,  it  is  necessary  that 
the  mean  values  of  the  threa  elements,  and  the 
variaUons  of  those  elements,  should  be  deter- 
mined at  a  great  number  of  points  taken  all 
over  the  earth's  suxlaca  For  the  puipoae  of 
429 


comparison,  the  points  or  stations  at  which  the 
observations  have  been  made  are  projected  on 
maps,  and  lines  being  drawn  through  those 
points  at  which  the  mean  values  are  the  same 
in  respect  of  each  element,  a  series  of  curved 
lines  IS  obtained,  which  indicate  the  values  of 
the  elements  at  the  intermediate  points  vrith 
more  or  less  accuracy,  according  to  the  proxi- 
mity of  the  stations  at  which  observations  are 
made.  The  curves  thus  traced  through  the 
points  of  equal  declination  are  called  isogonal ; 
those  through  the  points  of  equal  inclination, 
isoclinal;  and  those  connecting  the  points  of 
equal  force^  isodynamic. 

Jkdinaiion  or  Variation, — ^Althoug^  the 
general  direction  of  the  horizontal  needle  is 
north  and  south,  there  are  few  places  at  which 
it  points  exactlv  in  the  direction  of  the  meri- 
dian. At  Lonaon,  and  over  the  greater  part  of 
Europe,  the  north  end  of  the  needle  dedmes  to 
the  west,  while  in  Siberia  and  some  narts  of 
the  North  American  continent  it  declines  to 
the  east 

The  changes  which  take  place  in  the  decli- 
nation are  of  three  kinds — secular,  annual,  and 
diumaL  The  laws  and  period  of  the  secular 
change  are  very  imperfectly  known.  At  Lon- 
don, in  1550,  the  aeclination  was  11°  17'  £. ; 
about  1660  it  was  0°.  Soon  after  that  year 
the  needle  began  to  deviate  to  the  west ;  and 
the  westerly  £cUnation  continued  to  increase 
till  1815,  when  it  seems  to  have  attained  its 
maximum  of  24°  27'  18",  inasmuch  as  it  has 
gradually  decreased  since  that  time.  The  mean 
declination  deduced  from  the  observations  at  the 
Greenwich  Observatory  in  1865  was  20°  38'. 

The  annual  variation  of  the  declination  was 
first  remarked  at  Paris  by  Cassini.  From  a 
comparison  of  observations  made  at  Paris  from 
1784  to  1788,  and  at  London  from  1793  to 
1805,  Arago  found  a  minimum  of  declination 
towards  the  vernal  equinox,  and  a  maximum 
towards  the  summer  solstice.  But  it  may  be 
doubted  whether  these  ancient  observations 
were  sufficiently  accurate  to  determine  this 
question,  more  especially  as  the  result  is  not 
confirmed  by  the  recent  observations  in  the 
colonial  observatories.  At  St.  Helena  and 
Toronto  no  variation  of  the  rate  of  the  secular 
change  in  the  different  seasons  is  perceptible. 
At  'RohaiUm  the  east  declination  appears  to  be, 
on  the  average,  somewhat  greater  in  the  summer 
months  than  in  the  winter  months,  but  the 
differences  are  extremely  smalL 

Diurnal  Variation. — ^The  declination  is  also 
subject  to  a  diurnal  change,  which  was  first 
remarked  by  Graham,  at  London,  in  1722. 
The  remark  was  confirmed  by  the  observations 
of  Celsius,  and  by  Hiorter  in  Sweden  (1740- 
1746),  and  subsequently  by  those  of  Wargentin, 
who  found  that  the  needle  declined  towaMs  the 
west  from  the  hours  of  eight  or  nine  before 
noon  till  one  or  two  after  noon,  and  then  to- 
wards the  east  till  eight  or  nine  in  the  evening. 
The  same  observers  also  remarked  that  the 
needle  was  affected  by  aurora,  or  polar  light, 
and  that  in  the  presence  of  this  phenomenon  the 
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change  in  its  mean  direction  iraa  Bometimea  as 
much  as  5^  in  the  course  of  a  day.  In  the 
Philosophical  Transactions  for  1759  there  is  a 
paper  by  Canton,  giring  the  results  of  obserra- 
tioiis  on  the  daUy  yariation  during  603  days. 
On  674  of  those  days  the  deyiations  were  re- 
guliir,  and  nearly  the  same  as  those  found  by 
Celsius;  on  the  remaining  days  tiiey  were 
irregular,  and  on  those  days  there  were  displays 
of  aurora.  Canton  ascribed  the  diurnal  change 
to  the  effect  of  the  sun's  rays  in  heating  the 
earth,  and  thereby  diminishing  the  magnetic 
force ;  so  that  in  the  morning,  when  the  earth 
is  heated  on  the  eastern  side  of  the  meridian, 
the  magnetic  force  on  that  side  is  weakened, 
and  the  needle  consequently  declines  to  the 
west ;  and  in  the  afternoon,  as  the  earth  be- 
comes heated  on  the  western  side  of  the  meri- 
dian,  the  needle  be^ns  to  move  in  the  opposite 
direction,  and  dechnes  to  the  eastward  of  its 
mean  place.  Similarly  Faraday  has  ascribed 
the  diurnal  yariation  to  the  neating  of  the 
atmosphere,  by  which  the  magnetism  of  its 
constituent  oxygen  is  diminished.  The  amount 
of  the  diurnal  diange  is  different  at  different 
places,  and  at  different  seasons  of  the  year. 
At  London,  for  the  years  1817-1819,  it  was 
found  by  Colonel  Beaufoy  to  be  from  4'  to  5' 
in  December  and  January,  and  aboye  11'  in 
June  and  August.  At  the  Royal  Obserratory 
the  mean  diurnal  range  for  the  year  1846 
was,  in  summer,  16'  14";  in  winter,  11'  68"; 
and  the  mean  for  the  whole  year,  18'  34". 
At  Toronto  and  Hobarton  the  diurnal  range 
is  also  greatest  in  the  summer  months  and 
least  in  the  winter  months,  and  the  changes 
Uke  place  at  nearly  the  same  hours  of  local 
time. 

IndinaHon  or  J)ip. — ^The  inclination  has  a 
general  dependence  on  the  latitude,  but  it  yaries 
considerably  at  different  places  under  the  same 
latitude.  A  line  drawn  through  all  those  places 
where  the  dipping  needle  becomes  horizontal 
(usually,  though  perhaps  improperly,  called  the 
magnetic  equator)  appears  to  intersect  the 
equator  of  the  eiurth  m  four  points.  In  the 
Atlantic  Ocean,  between  AMca  and  America, 
it  lies  wholly  to  the  south  of  the  terrestrial 
equator,  its  greatest  south  Latitude  being  about 
26^.  According  to  Hansteen  the  nodes  or 
points  intersectiye  with  the  equator  of  the  earth 
aie  on  the  meridians  22*>  R,  187®  B.,  120®  W., 
and  108®  W. ;  but  these  determinations  must 
be  taken  as  subject  to  considerable  uncertain^, 
the  obseryations  beinff  by  no  means  accordant. 
The  other  isodinal  lines  follow,  with  more  or 
less  iiregularity,  the  direction  of  the  magnetic 
equator  until  a  high  latitude  is  attained.  In 
Boothia  Felix,  in  latitude  70®  6'  17"  N.,  and 
longitude  96^  46'  48''  W.,  Sir  James  Clarke 
Boss  found  the  dip  to  be  89®  69',  within  a 
minute  of  the  yextical;  and  the  needle  had 
there  altogether  lost  its  directiye  power.  In 
the  southern  hemisphere,  on  board  tiie  Erebus, 
in  1841,  Sir  J.  C.  Koss  obseryed  an  inclination 
of  88®  36'  in  latitude  76®  22'  a,  and  longitude 
161®48'£.  (Sabine,  PiW.  TVass.  1843.)  The 
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places  at  which  the  dipping  needle  beeonei 
exactly  yertical,  and  to  which  the  abore  ooit 
nearly  approach,  are  usually  styled  the  magndk 
poles ;  but,  ss  will  be  seen  presently,  they  not 
only  do  not  coincide  with,  but  are  at  a  great 
distance  from,  the  plaoes  at  which  the  inteoEitj 
of  the  magnetic  force  is  a  maximum— a  Q^ 
cumstance  which  it  is  neorasaiy  to  keep  in 
mind,  as  the  ttstmpoU  is  also  frequently  applied 
to  the  points  of  greatest  force.  Like  the  aedi- 
nation,  the  dip  is  subject  to  secular,  annual,  and 
diumsl  changes.  At  London  it  was  obserred 
by  araha^^  in  1720,  to  be  74<>  42';  and  bj 
Captain  Kater,  in  1830,  to  be  69®  38'.  The 
mean  of  the  Greenwidi  obseryations  for  1865 
is  68^  0';  whence  it  appears  that  the  dip  at 
London  is  diminishing.  The  annual  yariation 
is  scarcely  perceptible.  At  Toronto  aad  Ho- 
barton the  range  of  the  diurnal  yariatioo  of 
the  dip  is  about  l'*26. 

Intensity. — The  absolute  intensity  of  tl« 
ma^etic  force,  like  the  declination  and  dip, 
yanes  at  different  places,  and  probably  at  dif- 
ferenttimes.  It  is  compared  at  different  statioos 
by  observing  the  number  of  oscillations  made 
in  a  giyen  time  by  a  magnetic  bar  suspeoded 
horizontally  by  a  fine  wire  or  silk  fibre.  From 
the  large  table  of  results  giyen  by  Hansteen,  it 
appears  that  if  the  intensity  at  the  magnetic 
equator  in  Peru  (where  it  was  suppoMd  by 
Humboldt  to  be  a  minimum)  be  unit^,  then  the 
intensity  at  Naples  is  1*276,  at  Marseilles  1*294, 
at  Madrid  1*394,  at  Paris  1*348,  at  London 
1*370,  at  Christiania  1*420,  in  BafBn'a  Bay 
(hit  760  45/  N.,  long.  68O  20'  W.)  1*706.  The 
maximum  intensity  hitherto  obseryed  is  2*052^ 
and  the  minimum  0*706.  Both  obseryatioDa 
were  made  at  places  in  the  southern  hemisphiTP, 
the  former  by  Sir  James  Clarke  Ross,  in  1^  1^ 
47'  S.,  long.  171®  60'  E.  (of  London),  where  the 
dip  was  obseryed  to  be  87®  4' ;  and  the  btter 
by  Erman,  in  kt  19<>  69'  &,  and  long.  Sfi^"  4' 
W.,  off  the  eastern  coast  of  Brazil,  where  the 
dip  is  7^  66' :  the  two  extreme  intensities  are 
therefore  in  the  ratio  of  1  :  2*906.  In  both 
hemispheres  there  are  two  points,  or  rather 
regions,  of  maximum  intensity,  which  nay  be 
regarded  as  centres  of  separate  magnetic  actioD. 
The  position  of  the  principal  or  strongest  nor 
them  maximum  intensity  was  ascertained  by 
Captain  Lefroy,  in  1842  and  1843,  to  be  in  lat 
62^  19'  N.,  long.  268°  E.  (Sabine,  PJW.  Trans. 
1846) ;  that  of  the  minor  maximum  wis  deter- 
mined in  1828  and  1829  b^  Hansteen,  and 
Erman,  in  the  Russian  expedition,  to  be  is  the 
meridian  of  1 1 1**  27'  E.  The  interval  between 
the  two  meridians  is  ocmaequently  270^-111^ 
-169®,  so  that  they  are  not  direedy  opposite. 
Both  points  appear  to  haye  undergone  progrea- 
siye  changes  from  west  to  east^  though  not  at 
the  same  rate.  In  the  southern  hemisphere 
the  two  centres  of  maximum  force  are  still 
nearer  each  other  in  respect  of  geographical 
longitude,  and  the  intensity  is  greater  than  in 
the  northern  hemisphere.  (Sabine,  P*»t  2V«s*. 
1860.)  The  isodynamic  lines  are  in  geoenl 
nearly  parallel  to  each  other,  and  also  to  the 
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iflodinal  lines^  though  at  some  particular  places 
the  two  sets  c^  lines  are  nearly  at  right  angles. 
The  intensity  does  not  appear  to  be  affected 
by  elevation  above  the  surrace. 

Simultaneous  Perturbaiions, — In  the  -volume 
of  Hobarton  Observations,  1841  to  1848,  Colonel 
(nov  General)  Sabine  gives  an  interesting  com- 
purison  of  the  simultaneous  affections  of  the 
three  elements  at  Hobarton  and  Toronto,  on  one 
of  Gauss's  term  dayi^  April  21, 1842,  these  two 
stations  being  speoally  selected  for  comparison 
1ft  being  geographically  situated  at  nearly  oppo- 
site points  of  the  globe.  The  result  showed  that 
the  amount  of  disturbance  on  this  day  was  nearly 
the  same  at  both  stations,  and  that  the  instants 
of  extreme  disturbance  are  not  un&equently  as 
nearly  identical  at  both  as  the  nature  of  the 
obeerrations  enables  us  to  determine.  The  in- 
ference is,  that  many  of  the  perturbations  oar 
particular  disturbances  observed  must  be  re- 
garded as  general  affections  of  the  whole  globe, 
manifesting  themselTcs  at  stations  the  mMt  re- 
mote from  each  other. 

Jieorp, — ^Mr.  Balfour  Stewart  recently  de- 
lirered  a  yaloable  disoonise  on  this  subject  at 
the  Boyal  Institution,  from  which  the  following 
remarks  are  extracted,  as  they  show  at  once 
the  mode  of  investigation  now  porsued,  and  the 
theoiy  now  generally  accepted.  {Prveeedinffs 
of  the  Boyal  InsUtution  for  1863.) 

'  Gaoss,  who  has  done  so  much  to  further 
the  science  of  magnetism,  showed,  by  means 
of  a  preconcerted  system  of  observation,  that 
magnedcstoims  affected  the  needleatGK>ttingen 
and  at  other  stations  in  Europe  at  precisely  the 
same  moment  of  absolute  time ;  and  after  the 
establishment  of  the  colonial  observatories,  it 
was  found  b^  General  Sabine  that  the  needle 
WHS  affected  in  Toronto  at  precisely  the  moment 
when  it  was  disturbed  at  Gottingen.  Nor  is  it 
too  much  to  say,  with  our  present  knowledge, 
that  these  remarkable  disturbances  break  out 
at  the  same  moment  over  every  portion  of  our 
globe. 

'  Having  thus  shown  that  these  phenomena 
are  ooamiMl  in  their  character,  the  next  point 
of  interest  is  their  connection  with  the  sun. 
This  has  been  placed  beyond  doubt  chiefly 
through  the  labours  of  General  Sabine,  who 
found  at  Toronto  and  elsewhere  that  magnetic 
diatorbonees  obey  a  law  of  hours.  Mr.  Snnm 
also  showed  the  same  thing  from  his  observa- 
tion of  the  needle  at  Makerstoun,  in  Scotland. 
It  may  be  instructive  to  point  out  how  this 
proof  was  deduced  firom  the  colonial  observa- 
tions; and  to  make  the  matter  plain,  let  us 
refer  to  an  imaginary  case  in  the  &miliar 
aoeaoe  of  meteorology.  Sappose  that  while 
an  obserrar  is  watching  his -thermometer  there 
ia  a  sudden  ioflnz  of  cdd  weather,  and  that 
it  is  wished  to  estimate  the  influence  of  this 
upon  the  thermometer  on  a  given  day  and  at  a 
given  hour  on  that  day,  what  must  the  ob- 
aerverdo?  He  must  endeavour  to  ascertain, 
by  the  best  possible  means,  what  indication 
the  thermometer  would  have  afforded  at  that 
apedfied  day  and  hour  had  there  been  no  cold 
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weather.  Comparing  this  with  the  actual 
height  of  the  mercury,  and  deducting  the  one 
from  the  other,  he  would  clearly  obtain  a 
messure  of  the  effect  of  the  cold  weather  upon 
the  thermometer. 

<  A  similar  course  was  pursued  by  General 
Sabine  in  diMSossine  the  colonial  magnetic 
observations,  with  t£e  object  of  deducing  the 
laws  of  disturbances.  It  was  first  necessary 
to  ascertain  by  the  best  possible  means  what 
position  the  magnet  would  have  assumed  at 
any  particular  £iy  and  hour,  had  there  been 
no  disturbance.  GaUing  this  the  normal  value, 
the  next  course  was  to  group  together,  as  dis- 
turbed, all  those  positions  of  the  magnet  which 
differed  from  the  normal  by  more  than  a 
certain  small  quantity.  The  necessity  for  this 
separation  will  become  evident  when  it  is  re- 
marked that  the  disturbed  and  the  r^lar 
observations  have  different  hourly  tuming- 
pointa,  and  obey  very  different  laws.  Thus  a 
disentanglement  was  effected,  which  was  ac- 
complished by  the  employment  of  a  separating 
value.  The  selection  of  this  value  is  to  some 
extent  arbitrazT,  but  it  was  shown  by  reference 
to  a  diagram  that  the  disturbance  law  at  Kew 
was  virtually  the  same,  whether  thj^  were 
deduced  (in  the  case  of  the  declination)  from 
ninety-five  days  of  principal  disturbances  or 
from  all  disturbed  <n>servations  which  differ 
from  the  normal  by  more  than  3'*3.  It  was  also 
shown  from  the  same  diagram  that  easterly 
disturbances  prevail  at  ^w  during  certain 
hours  of  the  day,  and  westerly  disturbances  at 
certain  other  hours^  thus  exhibiting  a  daily 
law,  and  showing  that  disturbances  are  there- 
fore connected  with  our  luminary. 

'There  is,  however,  a  more  interesting  and 
mysterious  connection  than  this.  Professor 
Sdiwabe,  of  Dessau,  has  now  for  nearly  forty 
years  been  watching  the  disc  of  the  sun,  and 
recording  the  groups  of  spots  which  have  been 
visible,  and  he  finds  that  these  have  a  period 
of  maximum  neariy  eveiy  ten  years,  two  of 
these  periods  being  the  vears  1848,  1859. 
Now  it  was  likewise  found  by  General  Sabine, 
that  the  aggregate  value  of  magnetic  disturb- 
ances at  Toronto  attained  a  maximum  in  1848, 
nor  was  he  slow  to  remark  that  this  was  also 
Schwabe's  period  of  maximum  sun-spots,  and 
it  was  afterwards  found,  by  observations  made 
at  Kew,  that  1859  (another  of  Schwabe's  years) 
was  also  a  year  of  maximum  magnetic  dis- 
turbance. This  frtct  is  eminently  suggestive, 
and  brings  us  at  once  into  the  presence  of 
some  great  oosmical  bond,  different  f^m  gra- 
vitation, adding  at  the  same  time  additional 
interest  as  well  as  mystery  to  these  perplexing 
phenomena. 

'  These  are  the  grounds  on  which  we  suspect 
the  sun  to  be  the  asent  which  causes  magnetic 
disturbances,  but  there  is  alao  some  reason  to 
believe  that  on  one  occasion  our  luminary  was 
caught  in  the  very  act  On  the  1st  of  Septem- 
ber 1859,  two  astronomers,  Messrs.  Carrington 
and  Hodgson,  were  independenUy  observing 
tlie  sun's  disc,  which  exhibited  at  that  time  a 
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very  large  spof,  when  about  a  quarter  past 
eleTen  they  noticed  a  Tezy  bright  star  of  light 
suddenly  break  out  over  the  spot  and  more 
with  great  velocity  across  the  sun's  surface. 

*  On  Mr.  Carrington  sending  afterwards  to 
Kew  Observatory,  at  which  place  the  position 
of  the  magnet  is  recorded  continuously  bj 
photography,  it  was  found  that  a  magnetic 
disturbance  had  broken  out  at  the  very  mo- 
ment when  this  singular  appearance  had  been 
observed. 

*  The  next  point  to  be  noticed  is,  that  mag- 
netic storms  are  always  accompanied  by  aurone 
and  by  earth  currents.  Witn  regard  to  the 
latter  of  these  phenomena,  a  single  word  of 
explanation  may  be  necessaiy.  Esfth  currents 
are  currents  of  electricity  which  traverse  the 
sui^ice  of  our  globe,  a  portion  of  which  is 
caught  up  by  the  telegraphic  wires,  which  are 
often  thereby  seriously  disturbed  in  their 
communications.  A  table  was  then  referred 
to  which  showed  that  aurom  and  earth  currents 
have  the  same  ten-yearly  period  as  sun-spots 
and  magnetic  disturbances^  so  that  a  bond 
of  union  exists  between  those  four  phenomena. 

'  The  question  next  arises,  What  is  the  nature 
of  this  bond?  .Now,  with  respect  to  that 
which  connects  sun-spots  with  magnetic  dis- 
turbances we  can  as  yet  form  no  conjecture; 
but  we  may,  perhaps,  venture  an  opinion 
regarding  the  nature  of  that  which  connects 
together  magnetic  disturbances,  aurone,  and 
earth  currents.  And  here  we  may  remark  that 
this  latter  bond  is  the  more  definitely  deter- 
mined of  the  two,  since  the  three  phenomena 
which  it  embraces  invariably  occur  together. 

'  In  order  to  exhibit  the  evidence  upon  which 
this  hypothesis  rests,  it  is  necessary  to  refer  to 
what  is  done  at  the  Kew  Observatory. 

'  Reference  was  then  made  to  a  diagram  in 
which  the  three  curved  lines  photographed  from 
the  magnetometer  were  exhibited  for  September 
1-2,  1859  ;  and  it  was  seen  that  about  four 
o'clock  in  the  early  morning  of  September  2, 
the.three  components  of  the  earth's  magnetism 
at  Kbw  were  simultaneously  and  abruptly  dis- 
turbed, and  were  kept  at  one  side  of  their 
normal  or  undisturbed  positions  for  many 
hours.  During  this  tame  there  were  vivid 
aurorsB  which  extended  over  the  gpreater  part  of 
the  globe,  and  even  to  as  low  a  latitude  as  Cuba» 
and  strong  earth  currents  were  also  observed  by 
Mr.  C.  v.  Walker,  on  the  various  telegraphic 
lines.  These  currents  were  found  to  change  their 
direction  every  two  or  three  minutes,  going  al- 
ternately from  positive  to  negative,  and  back 
again  to  positive.  It  is  therefore  evident  that 
currents  varying  in  this  manner  could  not  have 
been  the  catise  of  magnetic  disturbances  in 
which  the  needle  was  kept  on  one  side  of  its 
nominal  position  for  many  hours.  But  the 
curves  of  magnetic  disturbance  fiirther  exhibit 
sharp  peaks  and  hollows,  or  wavelets,  super- 
imposed upon  tlie  great  disturbance  wave,  and 
these  wavelets  change  their  direction  every  two 
or  three  minutes,  in  which  respect  they  are 
comparable  with  earth  currents.  May  not 
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these  wavelets  be  connected  with  eardi  ennenti 
and  aurorse,  and  may  not  this  connectioD  be  of 
the  following  kind?  A  peak  denotes  a  small 
but  rapid  change  of  the  earth's  magnede  force 
in  one  direction,  and  a  hollow  a  similar  change 
in  the  opposite  direction  Now  in  a  RnhmkarflTs 
coil  we  nave — lst»  a  soft  iron  care,  with  a  cur- 
rent circulating  round  it;  2nd,  an  insalator 
round  the  ctirrent ;  3rd,  a  seoondaiy  ooil  abore 
the  insulator,  containing  perhaps  seveial  miles 
of  fine  wire.  In  this  arrangement  we  have  a 
dischazffe  between  the  terminals  of  the  secen- 
daiy  coil  eveiT  time  contact  with  the  primaiy 
current  is  made,  and  one  of  an  opposite  cha- 
racter every  time  this  contact  is  broken. 

'  But  the  chief  use  of  the  primary  conent  is 
to  reverse  the  magnetism  of  uie  iron  core ;  and 
could  we  reverse  this,  or  even  change  it  rapidly 
without  a  primary  current^  we  should  have  the 
same  effect,  that  is  to  say,  we  should  have  a 
secondary  current  in  one  direction,  when  the 
magnetism  of  the  core  was  rapidly  incveased, 
and  one  in  an  opposite  direction,  vmen  this  vas 
rapidly  diminished.  .  .  .  The  body  of  our  earth 
mav  be  likened  to  the  soft  iron  core  of  a 
Ruhmkorffs  machine^  in  which  one  of  the 
small  curve-peaks  already  alluded  to  denotM 
a  rapid  change  of  magnetism  in  one  directioo, 
and  a  hollow  a  change  of  the  opposite  diantc- 
ter.  The  lower  strata  of  the  atmosphere  ag»in 
resemble  the  insulator  of  the  Kubmk(nff9 
machine,  and  the  upper  and  rarer  strata  the 
seoondarjr  conductor ;  again,  the  crust  of  the 
earth  being  permeated  with  moisture^  becomes 
a  conductor,  and  may  therefore  also  be  likened 
to  the  secondary  coil.  Whenever,  therefiore,  ^« 
have  a  curve-rise,  that  is  to  say,  a  sodden 
chanffe  of  the  earth's  magnetism  in  one  directiQD, 
we  should  have'  in  the  upper  strata  of  the  at- 
mosphere and  in  the  crust  of  the  earth  comots 
of  one  kind ;  and  when  we  have  a  curve-fiill 
or  a  sudden  change  of  magnetism  in  the  op- 
posite direction,  we  should  have  similar  cnnents 
of  an  opposite  description. 

'  It  need  hardly  be  remarked,  that  those  cui^ 
rents  which  take  place  in  the  upper  strata  of 
the  atmosphere  will  form  aurone,  while  tboee 
in  the  crust  of  the  earth  will  constitute  earth 
currents. 

'  Now,  if  this  be  the  nature  of  that  connection 
which  subsists  between  magnetic  disturbances, 
earth  curreots,  and  aurors,  may  we  not  extend 
our  enquiries,  and  ask,  If  the  sun's  action  is 
able  to  create  a  terrestrial  aurora,  why  may  he 
not  also  create  an  aurora  in  his  own  atmombere  2. 
It  occurred  independently  to  General  Sabiue, 
Professor  Challis,  and  Mr.  Balibnr  Stewart,  that 
the  red  flames  visible  during  a  total  eclipse  may, 
indeed,  be  solar  aurone.  In  support  of  this 
hypothesis  it  may  be  remarked  ^t^  during  the 
late  total  eclipse  in  Spain,  Mr.  de  la  Bue,  by 
means  of  the  Kew  photo-heliograph,  proved 
that  these  red  flames  belong  to  the  sun,  and 
that  they  extended  in  one  case  to  the  distance  of 
70,000  miles  beyond  his  photosphere.  But, 
considering;  the  gravity  of  &e  sun,  we  are  natu- 
rally unwuling  to  suppose  that  there  can  be  any 
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CQDaidiezable  amoont  of  atmoephere  at  such  a 
dbtanoe  from  his  surface ;  and  we  are  therefore 
indnoed  to  seek  for  an  explanation  of  these 
red  flames  amongst  those  phenomena  which  re- 
quire the  smallest  possible  amount  of  atmo- 
sphere for  their  manifestation.  Now  the  expe- 
riments of  Mr.  Ghkssiot  and  the  observed  height 
of  the  tenestrial  aurora  alike  couTince  us  that 
this  meteor  will  answer  our  requirements  best 
And  besides  this,  the  curved  appearance  of  these 
red  flames,  and  their  high  actinic  power  in  virtue 
of  which  one  of  them,  not  visible  to  the  eye, 
was  photographed  by  Mr.  de  la  Rue,  are  bonds 
of  union  between  these  and  terrestrial  aurone. 

'It  has  been  remarked  by  General  Sabine,  that 
an  auroral  outburst  in  the  sun  may  perhaps  be 
responded  to  simultaneously  by  the  different 
planets.  If  this  be  true,  our  whole  solar  sys- 
tem would  seem  to  thrill  almost  like  a  living 
being  under  the  excitement  of  this  mysterious 
foree.  It  has  been  likewise  found  by  Mr.  Gassiot, 
that  electricity  cannot  pass  through  a  perfect 
TBCQum,  so  that  perhaps  we  have  only  to  ob- 
serve the  greatest  height  attained  by  a  terres- 
trial aurora  and  by  a  solar  red  flame,  in  order 
to  be  able  to  a£sign  the  limit,  not  only  of  our  own 
atmosphere,  but  also  of  that  of  our  luminary. 

'One  other  point  remains  to  be  noticed  in 
connection  with  magnetic  disturbances,  and 
this  is»  that  there  appear  to  be  two  separate 
disturbing  forces,  neany  opposite  in  character, 
both  connected  with  the  sun,  which  act  simul- 
taneously upon  the  magnet ;  the  position  which 
the  latter  assumes  being  due  to  the  combined 
eflect  of  both.  This  has  been  shown  to  be 
tme  by  General  Sabine,*  who  has  observed  that 
the  cnrve  which  exhibits  the  daily  range  of  the 
east  component  of  the  disturbing  force,  is  in 
many  places  very  different  in  character  from 
that  which  exhibits  the  same  for  the  west  com- 
ponent And  this  difference  between  the  two 
corves  is  of  one  kind  at  one  station,  and  of 
another  kind  at  another  station.  This  duality 
of  the  disturbing  forces  may  also  be  observed 
directly  in  theKew  disturbance-curves.  .  .  . 
The  attention  of  foreign  men  of  science  has 
been  much  directed  to  toe  problem  of  terrestrial 
ina^etism,  and  five  sets  of  magnetograpbs, 
similar  to  those  in  operation  at  the  Kew  Ob- 
servatoiy,  have  been  already  procured  by  fo- 
reign governments.  These,  however,  will  be 
placed  in  the  northern  hemisphere,  and  it  is 
to  be  desired  that  some  of  our  colonies^  in  the 
southern  hemisphere  may  come  forward  in  order 
that  by  the  next  epoch  of  maximum  disturbance 
(1869)  there  may  be  such  a  network  of  mag- 
netic observatories  as  may  enable  us  to  obtam 
the  solution  of  this  interestmg  and  important 
problem.* 

Mairaettte.  Magnetic  Xron-ore,  or  Oxy- 
dulated  Iron.  One  of  the  richest  and  most 
important  of  the  ores  of  iron,  and  that  &om 
vhich  the  finest  kinds  of  steel  are  made.  It 
is  a  widely  diffused  mineral,  and  is  found 
abundantly  in  many  localities,  espedaUy  in 
Lapland,  Norway,  Sweden,  and  Canada,  occur* 
ring  oystallised  in  iron-black  octahedrons  and 
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dodeoahedronay  also  massive  and  in  the  form  of 
sand. 

Kmgiieto-eleotrtoity.  Under  the  term 
Elbctro-maonbtisic  will  be  found  the  de- 
scription of  certain  magnetic  phenomena  pro- 
duced by  electricity.  It  has  been  demonstrated 
by  Faraday  that  electric  phenomena  may  be 
produced  by  magnetism,  and  to  these  the  term 
magneto-electricity  has  been  applied.  Let  a 
represent  a  hoUow  helix  « 

of  copper  wire  covered  bv  *tl 
silk,  the  ends  i  c  of  whidh  ^ 

are  connected  with  a  deli-  • 

cate  galvanometer;  and  N  S  a  powerful  bar 
magnet,  which  can  easily  be  thnist  into  and 
withdrawn  from  the  spiral  or  helix :  it  will 
then  be  found,  that  every  time  the  magnet  is 
pushed  into  the  helix  the  galvanometer  is  de- 
flected in  one  direction,  and  each  time  it  is 
withdrawn  it  is  deflected  in  the  opposite  direc- 
tion. On  repeatedly  threading  the  helix  with 
the  magnet,  the  deflection  also  takes  place. 
Now,  as  the  deflection  of  the  galvanometer  can 
only  be  produced  by  the  motion  of  electricity 
in  the  helix,  it  is  obvious  that  an  electric 
current  is  produced  each  time  that  the  magnet 
moves  through  it ;  hence  as,  on  the  one  hand, 
electricity  in  motion  produces  magnetism,  so, 
here,  ma^etism  in  motion  produces  electricity. 
By  causing  the  pole  of  a  powerful  magnet 
to  revolve  before  a  coil  of  wire,  or,  what 
amounts  to  the  same  thing,  if  the  coil  be  made 
to  revolve  opposite  to  the  pole  of  a  magnet,  an 
electric  current  will  be  established  in  tiie  coil, 
which  ma^  be  made  sensible  by  sparks,  shocks, 
and  chemical  effects ;  and  by  employing  a  com- 
bination of  such  magnets  and  coifs  a  current 
suflSciently  powerful  for  the  electric  light  may 
be  obtained.  In  magneto-electricity  the  source 
of  power  is  the  mechanical  force  used  to  rotate 
the  magnet  or  coiL  This  force  may  be  sup- 
plied by  muscular  action,  as  in  Wheatstone's 
magneto-electric  telegraph  instruments;  or  it 
mav  be  derived  from  the  steam  engine,  as  in 
Holmes's  magneto-electric  light. 

UKaffnetometer.  An  instrument  for  mea- 
surine  the  intensity  of  terrestrial  magnetism. 
The  three  elements  sought  to  be  deduced  from 
magnetic  observations  are,  the  declination,  the 
inchnation  or  dip,  and  the  absolute  intensity, 
together  with  the  variations  to  which  they  are 
subject;  and  each  of  these  elements  requires 
for  its  determination  a  peculiar  apparatus. 
When  adapted  to  the  purpose  of  determining 
the  declination,  the  magnetometer  is  called  a 
dedinaiion  ma^etameier;  when  for  the  hori- 
zontal and  vertical  force,  they  become  horizontal 
and  vertical  force  magnetometere.  From  the 
experience  obtained  in  the  British  colonial  ob- 
servatories, it  appears  that  these  instruments,  at 
least  in  the  form  recommended  in  the  Instruc- 
tions drawn  up  by  the  Committee  of  the  Royal 
Society,  are  hable  to  certain  sourees  of  irre- 
gularity ;  one  depending  on  the  liability  of  the 
magnetised  bar  to  lose  a  portion  of  its  magne- 
tism, and  others  on  causes  not  perfectly  under- 
stood. (Sabine*  PW/.  TVans.  1850.)  At  Greea- 
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wieh,  Eew,  and  other  important  magnetieal 
observatories,  the  magnetometers  are  self- 
recording,  a  mirror  attached  to  them  reflecting 
a  beam  of  light  on  to  photographic  paper  kept 
in  motion  by  proper  apparatus.  For  parti- 
culars of  the  construction  of  these  instruments, 
see  Becquerel,  Traiti  de  Vtlectriciti  et  du 
MagneHsme^  vol  Tii.,  and  Daguin,  Traiti  de 
JPhi/siquCf  iii.  78. 

Kasnetomotor.  A  term  applied  to  a 
voltaic  series  of  two  or  more  large  plates, 
which,  producing  a  great  quantity  of  electricity 
of  low  tension,  is  well  adapted  to  the  exhibition 
of  electro-magnetic  phenomena. 

Maffnlfyingr  Vower.  As  the  iUuminating 
power  of  a  telescope  or  microscope  depends 
upon  the  aperture  of  the  object-glass,  so  does 
the  magnifying  power  depend  upon  the  focal 
length  and  the  depth  or  power  of  the  eye- 
piece. In  the  telescope  this  power  is  generally 
limited  by  the  illuminating  power,  as  each  in- 
crease in  the  size  of  the  image  spreads  the 
light  over  a  larger  area,  until  the  image  is  too 
dim  to  be  observed.  In  the  microscope,  as  the 
light  can  be  increased  to  almost  any  extent, 
the  magnifying  power  is  proportioned  only  to 
the  perfection  of  the  object-glass. 

Ma^nitade  (Lat.  magnitudo).  Size,  extent, 
quantity.  This  term  was  originally  employed 
to  designate  the  space  occupied  by  any  figure ; 
or,  in  other  words,  it  was  applied  to  objects 
strictly  termed  geometrical,  and  of  three  dllmen- 
sions — length,  breadth,  and  thickness :  then  it 
was  extended  to  designate  the  quantity  of  any 
one  of  these,  and  also  of  angular  space,  or  the 
inclination  of  two  lines  to  one  another;  or, 
again,  the  compoimd  idea  of  a  solid  angle 
formed  bv  any  number  of  planes  meeting  in  a 
point  The  amount  of  any  one  of  these,  taken 
m  reference  to  some  standard  of  the  same  kind 
of  quantity  as  that  spoken  of,  was  called  its 
magnitude.  The  term  was  gradually  enlarged 
in  its  signification,  so  as  to  apply  to  eyery  kind 
of  quantity  that  admits  of  exhibition  or  men- 
suration, or  of  which  greater  or  less  can  be  pre- 
dicated ;  and  in  this  seuse  it  was  used  by  Euclid. 

Ma^nitade,  Apparent.  The  angular  space 
(plane  or  solid)  under  which  a  body  appears 
when  viewed  from  some  distant  point  The 
term  is  chiefiy  used  in  speaking  of  the  celestial 
bodies,  and  is  then  employed  to  express  the 
plane  angle  subtended  by  the  diameter  of  the 
visual  disc  of  the  body.  It  id  also  used  in 
many  branches  of  optical  science,  but  always 
with  the  same  general  meaning. 

Magrnolia  (after  Pierre  Magnol,  professor 
of  medicine  at  Montpelier).  A  fine  genus  of 
trees  or  shrubs,  some  of  them  evergreen,  found 
in  North  America,  Northern  India,  and  China. 
Many  of  them  are  cultivated  for  their  beautiful 
tulip-like  flowers,  often  of  large  size,  and  deli- 
ciously  fragrant  One  evergreen  species,  M. 
.grandifiora^  adds  to  shining  laurel-Uke  leaves 
large  white  aromatic  flowers  of  great  beauty. 
M.  glauca  is  called  in  America  the  Swamp 
Sassafras,  and  has  qualities  regembling  those 
of  the  true  Sassafras. 
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(Magnolia,  one  of  the  g»> 
nera).  A  natural  order  of  Exogenous  plants 
of  the  Banal  alliance,  consisting  of  trees  or 
shrubs  of  great  beauty,  usually  with  eveiigreen 
leaves,  and  large  fragrant  flowers.  They  in- 
habit the  temperate  parts  of  America  and  Asi&, 
as  weU  as  the  trebles,  and  are  universal  objects 
of  cultivation.  The  bark  of  the  Tulip-tree,  U- 
riodendron  Tulipifera,  and  of  some  of  the  trno 
Magnolias,  has  the  reputation  of  being  a  good  fe- 
brifugw.  Drimys  Winteri  yields  Winter's  Bait 

Magpie.  A  common  species  of  the  Croir 
tribe,  (Jorvus  Pica  of  Iinna3us ;  now  the  tjpe 
of  a  distinct  genus,  Pica  caudata.  They  con- 
tinue in  pairs  throughout  the  year,  and  prey  on 
I  a  variety  of  food,  chiefly  animal,  as  the  yonog 
,  of  hares,  rabbits,  and  feathered  game,  young 
poultry,  eggs,  carrion,  and  insects;  lastly,  froit 
and  grain. 

IBaffney.  The  American  Aloe,  Ag<nt 
americana. 

]IKali4bli&rata.  The  name  of  one  of  the 
.  great  Indian  epic  poems,  the  chief  subject  of 
!  which  is  a  long  civil  war  between  two  dynastifs 
'  of  ancient  India,  the  Kurus  and  Pandas.  This 
poem,  which  embraces  the  whole  circle  of  Indian 
mythology,  has  been  recast  by  later  editon, 
evidently  Brahmans,  who  have  in  great  part 
changed  its  epic  into  a  didactic  character.  This 
collection  of  poems  is  more  recent  than  the 
Veda,  for  the  war,  which  is  its  principal  sub- 
ject, is  not  known  in  the  latter.  (Max  MuUer, 
History  of  Sanscrit  Literature^  pp.  42-48  &c,) 
Many  episodes  from  the  Mahdbkdrata  have  been 
ably  translated  by  eqme  of  our  most  cele- 
brated Orientalists ;  and  PArts  of  the  original 
have  been  published  at  different  periods  in  Ger- 
many.    [Ramatana.] 

BEaliadeTa.  In  the  Mythology  of  the 
Hindus,  the  name  of  a  deity  who  shares  the 
attributes  of  Siva  in  the  later  Indian  Trimuitti, 
or  Trinity.  These  attributes  vary  greatly, 
Mahadera  being  regarded  as  a  generator  as  well 
as  a  dostrover.  In  the  earlier  Yedic  writings 
Mahadeva,  like  Kudra,  is  the  name  of  a  god  who 
is  described  under  characters  as  various  as  those 
which  are  assumed  by  Heradra  and  Phcebns  in 
Hellenic  Mythology.  (Muir,  Sanscrit  TrstSf 
part  iv.  ch.  liL  sect.  7.) 

MaHaranffa  (its  Nepalese  name).  A 
genus  of  Boraginacea,  of  which  a  Nepsi  spe- 
cies, M.  Emodif  yields  thick  fleshy  deep  purple 
roots,  which  impart  a  brilliant  red  to  oils. 
They  are  the  Button  roots  of  the  Indian 
bazaars,  and  oil  coloured  by  them  is  used  for 
staining  wood  of  a  mahogany  colour. 

Maliorany.  The  timber  of  the  tree  known 
as  Swietenia  Mahagoni.  This  is  the  true  or 
Spanish  mahogany.  Indian  mahogany  comes 
from  Cedrda  Toona  \  and  Africa^  from  Kkaya 
senegalensis, 

Maliometaiilsiii.    rMoHAiQCBDAinsic.1 

lIKala.  In  Greek  Mythology — 1.  A  daughter 
of  Atlas  and  Pleione,  and  mother  of  Hermes. 
2.  A  Roman  divinity,  ahso  called  Miyeeta. 

MCald  of  BoBonr.  An  attendant  of  high 
rank  on  the  person  of  the  queen.   [Hovsbhold.] 
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CruataceaoBX  of  which  the  geniiB  Maia  is  the 
tjpe.  The  form  of  the  shell  ie  oToid;  the 
manna  and  the  preceding  joint  are  nearly  of 
the  same  length.  The  species  called  Maia 
Sqtdnado  is  occasionally  taken  on  our  own 
coasts,  as  well  as  on  those  of  France  and  of  the 
Mediterranean.  It  is  commonly  called  the  sea 
spider. 

Ilaideii.  The  name  given  in  Scotland  to 
a  shannedged  instrnment,  formerly  used  for 
the  heheadmg  of  criminals.  It  resembles  in 
its  eonstmction  the  guUloHne  of  the  French. 
[G^uiLLorunL] 

Iffatrtenlialr  Vem*  The  Jdiantum  Ca- 
jUlus  Veneris ;  a  fern  fonnd  in  many  parts  of 
Europe  on.  damp  shaded  rocks.  It  formed  an 
ingredient  in  uie  s^p  of  capillaire  of  old 
pkirmacy.  The  article  now  sold  under  that 
name  is  simple  syrup  flavonred  by  orange- 
flower  water. 

BCaU  (Fr.  maille).  A  small  piece  of  metal 
or  money ;  but  the  word  is  appliea  coUectively  to 
defensire  armour  formed  of  iron  rings  or  round 
meshes.    [Haubbejc] 

Mail  (Fr.  malle).  A  word  which  signified 
on^^nally  the  bag  containing  letters  forwarded 
by  gOTemment  for  the  public  conyenienoe ;  but 
it  was  soon  afterwards  extended  to  the  letters 
themselTBSy  and  it  is  now  used  also  for  the  con- 
Teyanoe  in  which  they  are  forwarded.  [Post 
Ofucb.] 

IbOto  or  MteiUk  In  Scottish  Law,  the 
rents  of  an  estate.  (Silyer  balance,  in  Eng- 
land, were  anciently  called  mailes.)  In  the 
northern  counties  of  England,  and  in  Scotland, 

Eijments  made  by  the  occupiers  or  owners  of 
nds  to  persons  in  league  with  the  yarious 
classes  of  fireebooters  who  infested  the  country 
were  termed  black  mail.  To  take  it  was  made 
a  capital  felony  by  stat  43  Eliz.  c.  13. 

Xalnft  or  acajlieiii.  In  old  English 
JnrtBpmdence,  a  wound  by  which  anyone  was 
so  diMbled  as  to  be  less  fit  to  defend  himself 
in  fi^t ;  and  therefore  disting^shed  fiwm  an 
injuy  which  merely  disfigu^d.  Appeal  of 
mayhem  was  abolished,  with  other  criminal 
appeals,  by  69  Geo.  UL  c  46. 

Main.  In  a  yessel  with  three  masts,  the 
centre  mast,  hatchway,  &c  If  she  haye  but 
two  masts,  it  is  the  aftermost ;  unless  the  yessel 
be  a  yawl  or  ketch,  when  the  mast  nearest  the 
how  is  the  mainmast.  In  one-masted  yessels, 
if  the  mast  be  given  a  name,  it  is  the  main- 
mast In  aU  rigs  the  mainmast  is  the  principal 
and  tallest  mast. 

Ilalii  BfKin^  In  Machinery,  the  term 
mam  beam  is  applied  to  the  beam  set  in 
▼ibration  by  the  piston  rod  at  the  one  end  and 
connected  with  the  main  connecting  rod  at  the 
other.  It  has  an  altematiye  circular  motion 
about  a  fixed  axle,  and  serves  to  transmit  to  all 
the  machinery  the  foroe  which  it  receives  at  its 
end.  It  is  generally  executed  in  cast  iron,  but 
of  late  years  wron^t  iron  has  been  frequently 
employed  in  this  part  of  machinery.  The  old 
Bleam  sngines  had  main  beams  of  wood,  which 
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is  still  largely  employed  for  that  purpose  in  the 
United  States.  The  connecting  rod  of  the 
pumps  to  feed  the  boiler  and  to  work  the  air 
pumps  are  usually  attached  to  the  main  beam. 

Mata  Oeatre.  In  side  lever  engines,  the 
shaft  upon  which  the  side  beams  vibrate  is 
called  the  main  centre;  the  shaft  on  which 
the  beam  of  a  yerticsl  engine  describes  its 
motion  is  also  so  called. 

Mala  CoaaeetlBff  Bod.  ,  The  connection 
between  the  end  of  the  balance  or  main  beam 
of  an  engine  and  the  shaft  finom  which  the  mo- 
tion is  communicated  to  the  machinery  that  forms 
part  of  the  assemblage.  It  is  usually  formed 
of  cast  or  wrought  iron,  or  in  old  engines  it  is 
even  executed  in  wood.  At  one  end  it  is  keyed 
on  to  the  babmce  beam,  and  at  the  other  to 
a  crank  immediately  connected  with  the  first 
motion  shaft 

MEala  Uak.  The  term  used  in  Machinery 
to  express  the  link  or  the  bar  connecting  the 
head  of  the  piston  with  the  parallel  motion  of 
the  balance  beam  of  a  steam  engine. 

MEala  VedeataL  In  Steam  Engines,  the 
main  pedestals  are  the  parts  which  are  intro- 
duced upon  the  top  of  the  framing  for  the 
purpose  of  bearing  the  main  centres  of  the 
balance  beam;  the  points  of  support  of  the 
wheels  of  a  marine  steam  engine  are  also  so 
called.  They  are  of  cast  iron,  usually  planed 
and  carefiilly  fixed  on  the  framing,  ana  have 
a  brass  or  gon-metal  bush  to  diminish  the 
friction. 

Malaaprlac  of  a  Watob.    [Soroloot.] 

MEalateaaaee  (Fr.  maintenir,  from  Lat. 
manu  tenere,  to  hold  by  the  hand).  In  Law, 
an  officious  intermeddling  in  a  suit  that  in  no 
way  belongs  to  one,  by  maintaining  and  assistmg 
either  party  with  money,  or  otherwise  to  pro- 
secute or  defend  it.  The  punishment  by  com- 
mon law  is  fine  and  imprisonment,  and  by 
32  Hen.  VIII.  c  9  a  forfeiture  of  ten  pounds. 

SCalateaaaeea  Cap  oft  A  cap  of  dinuly, 
anciently  belonging  to  the  rank  of  a  duke; 
termed  by  the  French  bonnet  ducal.  The  lord 
mayor's  fur  cap  is  also  called  a  cap  of  main- 
tenance. 

ICaiae  (mais,  the  American  name).  A  kind 
of  com,  commonly  called  Indian  com,  consist- 
ing of  the  grain  of  the  plant  named  by  Linmeus 
2^  MaySf  which  is  extensively  cultivated  for 
food.  Like  other  com,  it  is  a  species  of  grass, 
whose  albumen  is  sufficiently  large  and  fari- 
naceous to  be  ground  into  flour.  Li  the  Maize 
the  grains  are  unusually  large,  compressed, 
and  packed  closely  in  regular  parskllel  lines 
along  the  sides  oi  a  receptacle  many  inches 
lone.  In  the  young  state  each  grain  is  tipped 
with  a  long  slender  style  as  fine  as  a  thread  of* 
silk ;  and  many  hundreds  of  such  styles  being 
collected  together  from  each  receptacle,  the 
whole  resemble  a  silken  tassel  hanging  down 
from  the  orifice  of  the  sheathing  leaves  in 
which  tiie  inflorescence  is  enwrapped.  When 
ripe  the  com  is  still  covered  by  the  sheath- 
ing leayes,  and  is  only  to  be  discovered  when 
the  latter  are  stripped  back.  The  male  or 
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barren  flowers  grow  in  a  loose  panicle  at  the 
top  of  the  stem.  There  are  many  yarieties  of 
maize ;  some  with  stems  seven  or  eight  feet 
high,  others  not  exceeding  the  stature  of  two 
feet ;  some  requiring  a  long  summer  to  ripen 
their  grain,  others  coming  to  perfection  in  a 
couple  of  months.  The  colour  of  the  grain  is 
also  variable — chocolate-coloured,  red,  crimson, 
yellow,  white,  and  variogated,  are  all  known  to 
the  American  planter.  This  kind  of  com  is 
not  grown  exclusively  for  the  sake  of  the  ripe 
grain;  the  young  female  inflorescence,  which 
IS  sweet  and  tender,  is  boiled  or  cooked  in  other 
ways  as  a  delicate  vegetable,  and  the  young 
stems  are  occasionally  given  to  cattle.  Many 
attempts  have  been  made  to  cultivate  maize  in 
England  as  a  fleld  crop,  but  without  success. 
It  does  not  thrive  north  of  the  basin  of  the 
Mediterranean,  and  requires  a  higher  summer 
heat  than  we  usually  experience  in  these  islands. 

Kalxena.  A  flne  flour  prepared  firom 
maize  or  Indian  com. 

Majesty  (Lat  majestas).  This  title  of 
honour  is  derived  from  the  Eomans,  among 
whom  it  stood  for  the  collective  power  and  dig- 
nity of  the  sovereign  body ;  as  majestas  populi 
Bomani.  Hence  treason  was  termed  crimen 
lasa  majestatiSf  an  injury  otfered  to  majesty. 
Majesty  was  the  attribute  of  consuls,  praetors, 
&C.,  only  as  representing  the  public  ;  ana  hence, 
in  later  times,  when  it  was  transferred  to  the 
emperors  along  with  the  soverei^  power,  in- 
ferior magistrates  were  entitled,  m  ceremonial 
language,  by  the  appellation  of  dignitas.  Ma- 
jesty is  now  the  conventional  title  of  European 
emperors  and  kings.  (The  sultan  of  Turkey 
has  no  more  elevated  title  in  our  ceremonial 
than  highness.)  It  appears  to  have  been  first 
assumed  by  the  emperors,  who  represented  the 
imperial  dignity  of  Itome ;  then  by  the  French 
king  Henry  II. ;  in  England  b^  Elizabeth.  The 
emperor  of  Austria  hais  the  title  majesty,  with 
the  prefix  K.K.  (Kaiserliche,  Konigliche ;  i.  e. 
Imperial,  Royal). 

Apostolical  Majesty. — ^A  title  bestowed  on 
Stephen,  duke  of  Hungaiy,  about  a.I).  IOOO, 
by  Pope  Sylvester  II.  Keoonferred  on  the 
empress-queen  Maria  Theresa  in  1758. 

Catholic  Majesty.  —  A  title  bestowed  on 
Ferdinand  and  Isabella  of  Spain  by  Pope 
Alexander  VI.  in  1491,  in  memory  of  the  con- 
quest of  the  Moors.  It  had,  however,  been 
borne  by  earlier  Spanish  monarchs. 

Most  Christian  Majesty. — ^A  title  borne  by 
the  kings  of  France ;  first  solemnly  conferred 
on  Louis  XI.  in  1469  by  Pope  Paul  II. 

Most  Faithful  Majesty.— '^he  title  of  the 
kings  of  Portugal ;  bestowed  by  Benedict  XIV. 
on  John  V. 

MaJoUea  Ware.  A  peculiar  kind  of  pot- 
tery originally  made  in  the  island  of  Majorca 
during  the  occupation  of  the  Mediterranean  is- 
lands by  the  Moors.  It  consisted  of  a  body 
formed  of  common  earthenware,  which  was 
heightened  with  colour,  and  received  usually  a 
lead  glaze.  Mr.  Minton  has  lately  revived  the 
taste  for  a  ware  very  similar  to  that  of  Msjorca ; 
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his  producdons  are,  however,  of  much  pnrer 
taste  than  the  models  which  he  followed. 

BKaJer  (Lat.  greater).  In  the  Army,  a  field 
ofi&cer  next  in  rank  above  captain,  and  im- 
mediately inferior  to  a  lieutenant-colonel  His 
chief  duties  consist  in  superintending  the  exe^ 
cises  of  his  regiment  or  battalion,  and  of  put- 
ting in  execution  the  commands  of  his  supenor 
officer.  This  class  of  field  officers  did  not  exist 
till  the  beginning  of  the  seventeenth  contm. 
The  prices  of  a  major's  commission  in  the  British 
army  are  as  follow :  In  the  cav&liy  and  in- 
fantry of  the  line,  3,200/. ;  in  the  life  and  royal 
horse  guards,  with  the  rank  of  lieut -colonel, 
5,350/.  The  daily  pay  is,  in  the  life  and  horse 
guards,  1/.  As.  6d. ;  in  the  foot  guards,  1/.  Zi. ; 
cavalrv,  19*.  3</. ;  infantry,  16«.  The  regi- 
mental rank  of  major  does  not  exist  either  in 
the  artillery,  engineers,  or  marines.  The  major 
of  brieade  is  a  staff  officer,  who  performs  for  a 
brigade,  or  in  a  garrison,  duties  equivalent  to 
those  of  an  officer  of  the  adjutant-genenl's 
department.  Major-general  is  an  officer  next 
in  rank  below  a  lieutenant-general 

MCaJor  Bomo  (Lat  major  domus,  ^rra^r 
officer  of  the  house).  In  the  courts  of  those 
kingdoms  which  were  formed  out  of  the  frag- 
ments of  the  Western  Empire,  three  dif^ot 
offices  seem  to  be  designated  by  this  title :  1. 
The  maitre  d'hotel,  or  chief  ofiScer  of  the  prince's 
table,  prsefectus  mensse,  architridinus,  dapifer, 
&c. ;  2.  The  mayor  of  the  palace  (oBConomos, 
steward) ;  8.  The  first  minister,  prefect  of  the 
palace,  count  of  the  palace,  &c.  Charles  Martel 
is  termed  major  domus  by  some  ancient  his- 
torians. This  title  became  in  later  times  con- 
founded with  that  of  senesclmL  In  Germany, 
under  the  Othos  and  the  house  of  Swahia^  the 
dapifer  was  an  officer  of  high  rank,  who  bore, 
amongst  other  duties,  tlie  standard  of  his  sove 
reign.  The  count  palatine  was  dapifer  of  the 
empire:  the  elector  of  Bavaria^  arch-dapifer. 
In  England  he  was  a  personage  of  less  distin^ 
tion,  and  his  subscription  generally  appears 
last  among  the  attesting  witnesses  to  ancient 
charters. 

Major  and  IMIaor.  In  Music,  terms  ap- 
plied to  imperfect  concords  differing  from  eafh 
other  by  a  semitone  minor.  For  Major  and 
Minor  Keys,  see  Kmr. 

BKaJor  Term.  In  Logic,  in  a  syllogism, 
the  predicate  of  the  condusion.  The  major 
premiss  is  that  which  contains  the  major  term. 
In  hjTpothetical  syllogisms,  the  hypothetical 
premiss  is  called  the  miyor. 

BKaJorat  (Fr.*^.  In  modem  le^  phraseo- 
logy, as  employed  by  several  Continental  na- 
tion^ the  right  of  succession  to  property  ac- 
cort^ig  to  aee.  It  is  defined  '  a  Mei  commis- 
sum  gradual,  successive,  perpetual,  indirisibie, 
made  with  a  view  to  preserve  tiie  name,  arms, 
and  dignity  of  a  family,  and  destined  for  erer 
to  the  eldest  member  of  it'  In  the  German 
empire  and  in  Spain  this  species  of  entails  is  of 
great  antiquity.     [MiLTOBAzoo.] 

The  (German  and  Spanish  lawB  of  majomt 
had  no  exact  equivalent  in  old  Ftanoe;  hut 
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a  species  of  migorat  existed  in  the  ease  of 
the  Ihich^Painefl,  abolished  at  the  Beyolu- 
tioD,  vith  other  feudal  institutioiu.  The  gene- 
nl  rale  of  Prench  lav,  that  children  suc- 
ceed equally  to  their  parents'  property,  is  onl^ 
modified  by  the  regulations  respecting  what  is 
termed  a  portion  di^onMe,  (Cod.  Civile  art 
913  &c)  A  person  who  leaves  one  child  only 
can  dispose,  by  will  or  donation,  of  half  his 
property ;  one  who  leaves  two  one-third ;  and 
so  on ;  a  person  who  dies  without  descendants, 
bat  leaving  'ascendants,'  one-half  or  three- 
fourths,  acwoding  to  certain  rules;  if  he  leaves 
only  collaterals,  he  may  dispose  of  the  whole. 
The  term  majorat  is  still  used  in  France  to 
express  the  property,  landed  or  funded,  which 
by  virtue  of  several  decrees  of  the  first  empire 
might  be  reserved  by  persons  ezgoying  heredi- 
tazy  titles  of  honour,  and  attached  to  the  title 
so  us  to  descend  with  it. 

IfaJoHtar.  In  Politics,  the  age  at  which 
the  sovereign,  in  hereditary  monarchies,  be- 
comes capable  of  exercising  supreme  authority. 
[Mikoutt;  Rbosnt.] 

matSamenMaB  or  Capltatos  Utens.  In 
Diplomatics,  capital  letters.  The  Latin  manu- 
scripts of  the  classical  age  which  we  possess 
(those  found  at  Pompeii,  and  a  few  parchment 
MSS.  of  veiy  early  date)  are  written  in  capital 
letters.  Few  instruments  or  books  of  a  utter 
date  than  the  sixth  centnzy  are  in  capital 
letters. 

Mai  de  la  Sosa  (Span,  rose-evil),  A 
disease  endemic  in  the  Asturias,  attended  by 
redness  of  the  skin. 

Malabatlinun  (Lat;  Or.  fjMXafiddpw), 
The  leaf  of  the  Cassia  laurel,  from  Malabar, 
Cinnamomum  malabathrum. 

Malatibite  (Or.  ftoAoir^r,  soft ;  hence  also 
sometimes  called  Velvet  Copper-ore).  Malachite 
or  Green  Carbonate  of  Copper  is  a  copper- 
ttalaetite  or  sto^^^fe  containing  about  67*33 
per  cent,  of  the  metaL  It  is  common  in  Com- 
vaU,  and  is  a  frequent  constituent  in  the  copper 
ores  of  South  Australia,  Siberia,  and  other  coim- 
tries.  It  seldom  occurs  crystallised,  but  gene- 
rallv  in  masses  with  botryoidal  or  reniform 
sumces,  and  banded  internally  with  various 
shades  of  bright  green.  It  is  in  great  request 
foroinamentalpuixioses  on  account  of  the  beauty 
of  its  colour,  the  variety  of  it^  markings,  and 
the  hi^  deffne  of  polish  which  it  may  be  made 
to  receive. 

Igalaeta  (flr.  fAoXaatla,  vxaklinesa),  A 
depraved  appetite. 

Ifrtaiiortai  III!  (6r.  /laXcuc^s,  and  Mpiui, 
ikin).  The  name  of  a  tribe  of  Serricom  beetles, 
bdudiag  those  with  a  woA  and  flexible  body. 

Valaoolite  (Gr.  fLaXeucSs,  and  XlBos,  stone), 
A  variety  of  Augite  of  a  dark-green  colour. 
[Sahutb.] 

Malacology  (Gr.  /uOJutta,  the  Aristotelian 
name  of  the  Mollusca  of  the  modems).  The 
sdenoe  of  the  Moixvscs  [see  that  word  for 
their  general  characters].  Cuvier,  the  g^t 
rerivsr  of  this  branch  of  natural  history,  divided 
the  Molluscs  into  six  classes : — 
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L  Cephalopoda. — ^Maade  in  form  of  a  sac; 
open  anteriorlv,  containing  the  branchiss 
and  abdominal  viscera ;  head  protruding 
ftrom  the  mantle,  well  developed,  and 
crowned  by  fleshy  productions,  by 
means  of  which  they  crawl  and  seiae 
various  objects. 

n.  Fteropoda. — Mantle  closed;  appendages 
of  the  head  either  wanting  or  extremely 
reduced.  The  principal  oi^gans  of  loco- 
motion are  two  membranous  fins,  like 
wings,  situated  on  the  sides  of  the  neck. 

ni.  Gastropoda. — These  crawl  by  means  of  a 
fleshy  disc  on  their  belly.  The  mouth 
is  supported  by  a  head. 

IV.  Acephala.— The  mantle  encloses  the  bran- 
chisB  and  viscera;  the  mouth  opens 
within  its  t*avity,  and  is  no^  supported 
by  a  distinct  head.  The  mantle  may 
be  open  throughout  its  length,  at  both 
ends,  or  at  one  extremitv  only. 
V.  Brachiopoda. — These  are  also  enclosed  in  a 
mantle  without  an  apparent  head ;  but 
have  a  pair  of  Ions,  fleshy,  ciliated 
arms,  which  are  spiral  when  retracted. 

YL  Cirrhopoda. — This  class  Cuvier  defines  as 
being  similar  to  the  other  Molluscs -in 
the  mantle,  branchi»,  &c ;  but  as  dif- 
fering f^m  them  in  having  numerous 
homy  and  articulated  limbs,  and  a 
nervous  system  more  neariy  resembling 
that  of  the  Articulata. 

Since  the  early  form  and  metamor- 
phoses of  the  Cirrhopoda^  or,  more 
properly,  Cirripedia,  were  known,  most 
aooiogists  have  regsLrded  them  as  mem- 
bers of  the  Artici^te  sub-kingdom. 

The  classification  of  the  Mollusca  has  been 
much  perfected  by  those  zoologists  who  have 
been  attracted  to  the  study  of  this  department 
of  the  animal  kingdom  by  the  beautiful  and 
diversified  coverings  of  the  testaceous  species. 
Among  these  Lamarck  ranks  deservedly  the 
chief;  and  his  system  has  long  guided  the 
conchologist  in  the  arrangement  of  his  shells. 

In  the  system  of  Lamarck,  the  natural  pri- 
mary group  of  animals  to  which  the  science  of 
malacology  relates  constitutes  the  Uth  and 
12th  classes  of  his  Invertebrata.  The  first  of 
these  classes,  under  the  name  of  Conck{fera,  is 
equivalent  to  the  Testaceous  Aeephcda  and 
Brachiopoda  of  Cuvier;  and  these  low-organised 
headless  Mollusca  have  their  extemal  shelly 
defensive  covering  rendered  the  more  complete 
by  way  of  compensation  for  the  slight  develope- 
ment  of  the  nervous  centres  to  which  the  im- 
pressions of  extemal  objects  are  referred,  and 
from  which  the  acts  of  volition  emanate.  In* 
stead  of  one  shell,  they  are  therefore  provided 
with  and  generally  completely  covered  by  two 
sheUs,  which  are  technically  called  valvcs\  and 
the  Conchifera  of  Lamarck  thus  include  the 
Molluscs  with  bivalve  shells.  These  are  divided 
into  two  orders,  Dimyaria  and  Monomyaria. 
.  The  following  classification,  by  the  late 
l>r.  "Woodward,  is  now  generally  adopted,  and 
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hui  entirely  supeneded  the  Lamarekian  sys- 
tem:— 

CEPHALOPODA 

DIBRANCm^TA. 

Argonautida. — ^Aigonauta,  lAnnmua, 

Teuthida. — Loligo^  Lamarck,  Sepiotenthis, 
BlainvUle.  Belotenthis,  Munster  (Tendopsis, 
Deslongchamps),  Geoteuthis^  JSdunsUr.  Lep- 
toteutUis,  Meyer,  Cranchia^  Leach,  1817. 
Sepiola,  Leajc\  1817  (Roasia^  (hotny  Loli- 
gopeis,  Lamarck,  1811.  Cheiroteathis,  lyOr- 
oigny,  Histioteuthis,  jyOrbigny,  Onychoten- 
this,  Lichtenstein.  EnoploteuUufi^  jyOrhigny, 
Ommastrephes,  JfOrhigny, 

Bdemnitida, — ^Belemmtes,  Lanutrck,  1801. 
Belemnitella,  IX  Orbigny,  Acanthoteuthis, 
Munster,     Conoteuthisy  uOrhigny. 

8epiad(B.—Sepi%  Linnans  (Coccoteuthis, 
Owen),  Spirulirostra,  lyOrhignv.  Beloptera, 
Dfshayes.  Beleomoais,  Edwards.  Helicenis, 
Dana. 

SpirtUida, — Spirula,  Lamarck, 

TETBABBAKCHIATA. 

NautUida, — ^Nautilus^  Breynius^  1732  (Ata- 
ria,  Bronn.  Biacites,  MCoy.  Trigonoceras, 
M'Coy.  TemnocheiloSy  M^Q>y,  Ciyptoceras, 
lyOroigny),  Lituites,  Breyrwus,  Trochoceras, 
Barrande,  1848.    ClymeDia,  Mun$ter,  1832. 

Ortkoeeratida, — ^Oithoceraa,  Breynius  (Ca- 
maroceras,  Conrad.  Endoceras,  Hall,  Treto- 
ceras,  Salter.  Huronia^  Stokes),  Actinoceras, 
Stokes  (HormoceraS)  Stokes.  Disooeoms,  Ball, 
Apioceras,  Fischer),  (Jomphoceraa,  J,  Sowerby, 
1839.  Phragmoceras,  Broderip,  Cyrtoceras, 
Gol^fuss,  1833.  Gyroceras,  jyOrbigny,  Asco- 
ceras,  Barrande^  1848. 

Ammonitidm, — Goniatites,  Be  Haan.  Cera- 
titea,  Be  Uaan,  Ammonites,  Bruamh^.  Crio- 
ceras,   LevetUe.     Toxoceras,   B^Orbwny.     An- 

gloceras,  ffOrhigny.  Scaphites,  Parkinson. 
eliooceras,  B^Orbigny.  Tuzrilites,  Lamarck. 
Hamites,  Parkinson.  Ptychoceras,  UOrbigny. 
Bacnlites,  Lamarck, 

GASTEROPODA 

FBCnifiBBAjrcHiiLTA,  Cuvier, 

(Siphonostomaia.) 

Stromhida. — StrombtiB,  lAnnaus.  Pteroceras, 
Lamarck.  Bostellaria,  Lamarck  (Spinigera, 
B^Orhiyny,  1847).    Seraphs,  MonifoH. 

MuricidtB. — ^Mnrex,  Linncnts  (TypYuBy  Mont- 
fort.  Trophon,  Montfort).  Pisania,  Sivon, 
1832.  Columbella,  Lamarck.  Columbellina^ 
B^Orhigny.  Fasciolaria,  Lamarck.  Mitra, 
Lamarck  (Imbricaria,  Schumacher.  Cylindra, 
Schumacher.  Hyalina,  SchuTnacher).  Turbi- 
nella,  Lamarck  (Cynodonta,  Schumacher.  La- 
tims,  Montfort.  Lagena,  Schumacher).  Fnsus, 
Lamarck  (Clavella,  Swainson.  Ftilgnr,  Mont- 
fort. Myristica,  Swainson.  Posionella,  Cfray. 
Cfarysodomus,  Swainson). 

Bucdnida. — Buccinum,  Linn<gus.  Psendolira, 

Swainson.     Anolax,    Conrad.     Halia,   Risso. 

Ebnma,  Lamarck.    Nassa,  Lamarck  (CyUeiie, 

Crray.  Northia,  Gray,  Cyclonassa,  Swainson). 
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PhoB»  Montfort.  Fnrpnra,  Lamareh  ^ncho- 
lepas,  Favan.  Cnma,  Humphrey.  Kapana, 
Sehumaeher).  Monofeeras,  Lamarck.  Porpv- 
-nxoi,  B^  Orbigny.  AmhetljK,  Morris  oandL^ctU. 
Bicinula,  Lamarck.  Magilns,  Montfoti  (Lep- 
toconchus,  Ruppel).  Harpa,  Lamarck.  OIitr, 
Lamarck  (OWyellaf  Swainson.  Scapbala,  Smwi- 
son.    Agaionia,  Gray).    Ancillana,  Lamarck. 

Cassidid^e. — Cassis,  Lamarck.  Oiii8cia»  8o- 
werby.  Dohmn,  Lamarck  {Mjelen,  Valendeimes). 
CajBiadaria,  Lamarck.  Triton,  Ikanarck.  Nas- 
saria,  Pfeiffer.  Banella,  Lamarck.  Pjmla, 
Lajnarek. 

Conida. — Couns,  Linnaus  (Conorbis,  Swain- 
son). Plenrotoma,  Lamarck  (Drillia,  Gray. 
ClaTatnla,  Lamarck.  Cithara,  Sehttmaeher. 
TomeUa,  Swainson.  Borsonia,  BUlardi.  Glio- 
nella,  Gray.  Mangelia,  Leach.  Bda,  Lnek. 
Defrancia,  Millet.  Daphnella,  Hinds).  La- 
chesis,  Risso.    Terebra,  Lamarck. 

Volutida. — ^Voluta,  Linnaus  (VolntilitheB, 
Swainson.  Scaphella,  Swainson.  Volutomitra, 
Gray.  Melo,  Broderip).  Cymba>  Broderip. 
Marginella,  Lamarck. 

Cyprtmdts. — Cypnea,  Linnaus  (CyproTnU, 
Gray.  Lnponia,  Gray.  Trivia,  Crray).  ?Pa- 
chybathron,  Gashnn.  Erato,  Risso.  Ovnlum, 
Lamarck  (Volya,  Fleming.    Badins,  Montfort). 

HOLOSTOKATA. 

Naiieida. — Natica,  Lamarck  (Naticopsis, 
MCoy.  Enspira,  Agassiz.  Neyerita,  Risso. 
Lnnatia,  Gray.  Globulus^  J.  Sowerby.  Des- 
hayesia,  RauUn.  Polinices,  Montfort.  Cemiia, 
Gray).  Sigaretos,  Lamarck  (Naticina,  Gray). 
Lamellaria,  Montagu  (Oncidiopsis,  Bedc.  Har- 
senina,  Lovhi).    "^elntina,  Fleming. 

CanceUariada. — Cancellaria^  Lamarck  (Ad- 
mete,  Philippi).  Trichotropis,  Broderip.  ?  Ceri- 
tbiopsis,  Forbes  and  HanUy,  TSqiantista, 
Gray. 

PyramideUida.  —  P^mideUa,  Lamarei. 
Odostomia,  Fleming.  Adis,  Lotfin.  Chem- 
nitzia,  B^  Orbigny.  Loxonema,  Phillips.  Haeto- 
cheilus,  Phillips.  Eulimella,  Forbes.  Mouo- 
ptigma,  Lea.  ?  Chilostoma,  Beshayes.  Ealima* 
Risso  (Niso,  Risso).    Stylina,  Fleming. 

Sdlariada. — Solarium,  Lamarck  (Philipp»i 
Gray.  Torinia,  Gray.  Bifronlia,  Beskaget). 
Discohelijc,  Bunker.    Platystoma,  Homes. 

Scalariada. — Scalaria,  Lamarck. 

Cerithiada. — Ceritbiom,  Brtuntikrs  (Rhino- 
c^-nB,  Swainson.  Bittinm,  XeocA).  ?CeriteIla, 
Morris  and  Lycett.  ?  Brachytrema,  Morris  mi 
Lycfit.  Triforis,  Beshayes.  Potamides,  Brwg- 
niart  (Vicarya,  B^Archiac.  Cerithidea,  Svmn- 
son.  Terebralia,  Swainson.  Pyrazus,  Montfort. 
Lampania,  Gray).  Diastoma,  Beshayes.  Fas- 
tigiella,  Reeve.  Planaxis,  Lamarck  (Qnoyia, 
Ikshayes).  Nerinna,  Befranee.  Aporrhais, 
Aldrovandus.  Altaic,  Morris  and  I^^eett.  Stra- 
thiolaria,  Lamarck. 

Turritellida.^TvamteiU,  Lamarck.  Proto, 
Brf ranee.  Holopella,  MCoy.  Mesalia,  Gray. 
?  Scoliostoma,  Broun.  Ca?cum,  Fleming.  Ver- 
metiis,  Adanson  (Petaloconchns,  Lea.  Setpu- 
lorbiH,  Sassi).    ^nk[aimtLf  Brugviire. 
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MHamada. — ^Melania^  Lamarek  (MeUmatna^ 
Bowdich.  Yibez,  Oketi,  Ceriphasia,  8umn$on, 
fiemuiiiosi  Bwainton,  HeLifiigiis»  Swainson, 
HeUtoma,  Anthony,  Anculotna,  Se^.  Amni- 
cola,  Geuld  andHuxUy).  Paladomns,  Swainson. 
TaiMlia,  Gray.  Melaaopais,  Lamarvk.  Firena, 
Lamarck, 

FdudinidtB. — ^Paludina,  Lamarck,  Bithiuia, 
Gray,  ValTata,  MuUer,  AmpuUaiia,  Lamarck 
(Pomiu,  Humphry.  Harisa,  Gray.  Asolene, 
ffOrbiffny),  lAiiifltefl,  Montfort,  Heladomus, 
Sipainson,    ?  Amphibola,  Sdmmaeher. 

Liiorinida. — ^Litoiina,  Finusae  riectaria, 
Citvier,  Modulus,  Gray.  Biaella^  Grag^,  Narica, 
Btdvs  (Naticella,  Siunsier).  Foesarus,  Phi- 
Uppi.  Lacuna,  Turto9i,  Litio^  San^,  ?  Chele- 
tiomBf  Forbes.  PMaegilliyrayia,  JF(t>roM.  Biasoa, 
Frmenmlle  (Biasoma,  JD*  Orbi^y),  f  Jeffireysia, 
Alder  (Skenea,  Fleming.  Hydrobia,  HartTnann), 
F&hdeBtrina,  lyOrbigny.  lithoglyphus,  Muhl- 
Jddt.  Nematura^  Scnson,  Synoera^  Grt^. 
TnmcateHa,  Risso, 

Calyptraida. — Oaljptnea,  Lamarek  (Cruel- 
boluxD,  Bskumxuher.  Trochita,  Schumacher). 
CrepiduK  Xofltorcit'.  Fileopsia,  Zoanorc^  ( Ama- 
tbi^  Gray).  Metoptoma,  Fh^ips.  Flatyoeraa, 
Conrad.  Hipponjz,  Defranee  (Amalthea,  Schu- 
macher),   ?  Phoras,  Montfort, 

TMimtUB, — ^Turbo,  Linnatts,  Pbasiaiiellay 
Lamarck,  Impeiator,  Montfort.  Trochua, 
UmuBus  (Pyramifi,  Chemniig.  Gibbula,  Leach, 
HaTgarita,  Leach),  Elenchus,  Humphrey  (Ban- 
kiria,  Muhl/ddt).  BoteUa,  Lamarek.  Hono- 
donta,  Lamarck,  Delphinula,  Lamarck  (liotia, 
Gray.  Ck>Uonia,  Gray),  Cydostrema,  Marryat 
(Adeorbia,  S,  Wood,  YitriBella,  C.  B.  Adams). 
Euomphalua,  Sowerby.  Opbileta,  Vanuxem. 
FfaanerotinuSjc^.  Sowerbf,  StomAte^  Lamarck, 
QesoL,  Gray.    Broderipia^  Gray, 

EaUoUda. — Haliotia,  lAnnmus,  Stomatia, 
Lamarek.  Sdssurella,  VOrUgny,  Pleuioto- 
maiia,  J>\france,  Catantoatoma^  Sandberyer. 
Mwehisonia,  VArekLac,  Trochotoma»  Lyeett. 
Ciirns,  Sowerby. 

lanthinida. — lantbina,  Lamarck.  Bhapbi- 
Btoma,  Hall.  Scalites,  Conrad,  Holopea^  Hall, 
?  Redozia,  Petit, 

FissurelUda, — 'BiBBareHA,  Lamarck  (Pupillia, 
Gmy,  Fissurellidfiea^  jyOrbigny,  Lucapina, 
Gray),  MB/SNxcbuaD&f  Swainson.  Punctnrella, 
Lnoe.  BimvUA,  Dijranee,  JSmar^walA,  Lamarck 
(Hemitonia^  Swainson).  Dealongcbampaia, 
l^Coy,    Paimopborua,  BUanvills. 

NeriHda, — ^Nerita,  lAnnsBUS,  Neritoma,  Mor- 
fis.  Neritopsia,  Grateloup,  Velates,  Montfort. 
Pileolus^  J.  Sowerby,  Ncoritina,  Lamairck.  Na- 
▼icdla,  Lamarck. 

SCUTIBBiLNCHIATA. 

Pa^eZ&'ii^.— Patella,  Linnaus  (Kaoella,  Schu- 
meher,  Scutellina,  Gray).  AcnMBa»  EsehsehoUz, 
1830  (Lepeta,  Gray,  Pilidium,  Forbes),  Ga- 
dinia,  Gny.    ?  Sipbonaria,  Blainmlle. 

lkntaliada.^''DentaiJvm,  lAnnaus. 

Ckitonid(B. — Cbiton,i>inn<9t(#(TonLeia,  Gray. 
AcantbopleuM,  GuHdUng.  Mopalia,  Gray. 
Katharina,  Gray.  Cryptochiton,  Gray.  Acan- 
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tbochitca,  Leach.  Chitonellua,  Laimarck),  Hel- 
minthochiton,  Salter, 

FULXONITEBJL 

(  /«-  Operculata. ) 

Helidda. — ^Heliz,  lAnnmus  (Acavua,  Mont' 
fort.  Oeotrochua,  Hasselt.  Polygyra,  Say, 
Tridopaia,  Rafinesque,  CarocoUa,  Lamarck). 
Anastoma,  Fischer,  Streptaxia,  Gray,  Sagda, 
Beck,  Helicella,  Lamarck,  Stenopua,  Guilds 
ing  (PfeiflTeria,  Gray).  Vitrina,  VrapamoMd 
(Daudebardia,  Hartmann,  Simpulopsis,  Beck), 
Succinea,  Drapamaud,  Omalonyz,  jyOrbfgny, 
Bulimua,  Scopoli  (Bulimulus,  Leach.  Odonto- 
stomua,  Beck.  Pachyotia,  Beck.  Gibbua,  Mont- 
fort). Partula,  Fhussac,  Achatina,  Lamarck 
(Zua,  2>acA.  Azeca,  I^acA.  Tornatellina,  Becit. 
Cionella,  Hartmann),  Glandina,  Schumacher, 
Spirazia,  C,  B.  Adams,  AchatineJla,  Swainson, 
^pa,  Lamarck  (Yertieo,  MOller).  Cylindrella^ 
Ifeiffer,  Balea,  Frideaux,  Diegaapins  Xtfo. 
Clauailia,  Brapemaud, 

Limacida. — ^Limax,  Linnaus.  Geomalacua, 
AUman,  Arion,  Firussac.  Parmacella,  Cuvier. 
Testacella,  Cuvier, 

lAmnaida. — ^Limnsea,  Lamarck.  Ampbl- 
peplea,  Nilsson,  Cbilinia^  Gray.  Pbysa,  Bra- 
pamaud  (Pbysopeis,  Krauss.  Camptoceraa, 
Benson),  ?  Camptonyx,  Benson.  Ancylua, 
Geoffroy  (Velletia,  Gray).  ?  Latia,  Gray. 
Gundlachia,  Pfeiffcr.  Planorbia,  MiiUer  (Pla- 
norbula,  Haldcmann). 

Aurieulida. — ^Auricula,  Lamarck  (Polydonta, 
Fischer.  Melampus,  Montfort.  ConoTulna, 
Lamarck),  Pedipea,  Adanson,  Otinay  Alder, 
Caxycbium,  MiiUer, 

Operculata. 
Cydostomida, — Cycloatoma,  Lamarck  (Oto- 
poma,  Gray.  Cboanopoma,  Ifeiffer.  Cietula, 
Gray.  Eealia,  Gray,  Pomatias,  Studer).  Fe- 
ruasina,  Grateloup,  Cyclophorua,  Montfort 
(Pterocydos,  Benson,  Aufopoma,  Troschcl, 
Opisthoporus,  Benson,  Cyclotus,  Guilding, 
Leptopoma,  Pfiiffer.  Megaloatoma,  Guilding, 
Craspedopoma,  Pfeiffer,  Cataulua,  Pfeiffer), 
EhapbauluB,  Benson.  Diplommatina^  Benson 
(PazilluB,  H.  and  A.  Adams).  Pupina^  Vizard 
(Rbegostoma,  Hasselt.  CalUa,  Gray,  Pupme]]a» 


^l 


^^Jicinida. — Helicina,  Lamarck  (Luddella, 
Gray.  Trocbatella,  Swainson,  Alcadia,  Gray), 
ProBerpina,  Guilding,  Stoaatoma,  C.  B,  Adams, 

Aciculida, — AxicxAm,  Hartmann.  Geoxnelaaia, 
Pftifer, 

mCTEBBAirCHIATA. 

TomateUida. — ^Tornatdla,  Lamarck  (CyHn- 
drites,  Lyeett,  Acteonina,  lyOrbigny,  Acteo 
nella,  UOrbiany),  Cinulia,  Gray,  Kin^cula^ 
Beshayes.  Globiooncha,  ITOrbigny,  Varigeia, 
jyOrbigny,  ?  Tyloaltoma,  Sharp.  Pterodonta, 
IfOrbigny,  TomsLtinh,  A.  Adins.  ?  Yolvula, 
A.  Adams.    ?  Volvaria,  Lamarck. 

BuUida, — Bulla,  Lamarek  (Gryptopbthalmus, 
Ehrenberg,  Phaneropbtbalmu8,Ji.  ^aam«.  Sma- 
xafs^ti^  A.  Adams.  Asen,  Muller.  Cylicbna, 
Lotfsn.     Ampbiapbyra,    Loven.     Apluatruui, 
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Sehvmaeher),  Scaphander,  Monifort,  Fhiline, 
Jscanius,  1772  (Cnelidonoar,  A.  Adams), 

Aplynda. — Apljsia^  Crmeltn  (Aclesia,  Bang). 
Dolabella,  Lamarck,  Icaras,  Forbes^  1843. 
Lobiger,  KroAn. 

PUurobranckicUB, — Fleurobranchns,  Cuvier, 
Umbrella,  Chemnitg,    Tylodina,  Bqfinesque, 

NTCLEOBBAKCHIATA. 

Fii^ida.^Ctainsrl&t  Laniarck.  Gardiapoda, 
J/Orbiffn^, 

AtlantidUg. — Atilanta,  Leatteur,  Oxygyms; 
'Beruon.  ?  Calcarella,  Souleyet.  Porcellia, 
ZAveille.  "BeHeTophon^  Montfort.  Bellerophina, 
IfOrbigny.  Cyrtolites,  Conrad.  Ecculiom- 
phalus,  Pifrtiock,    ?  Madurea,  Lesueur. 

PTEROPODA. 
(Aporobranckiata, ) 

THXCOSOICAT^. 

Hyaleida. — Hyalea,  Lamarck,  Cleodora» 
Peran  and  Leaueur,  Creseis,  Rang.  Curieria, 
'Rang.  Vaginella,  Daudin.  Theca,  Morris^ 
1845.  Pterotbeca,  Salter.  Couulaiia,  Miller 
(Coleoprion,  Sandberger).  Cymbulia,  Peron 
^and  Leatteur. 

Limacinida. — Liinaciiia,  Cuvier.  Spiralis, 
Egdoux  and  Souleyet, 

BRACHIOPOBA,  Cuvier,  1806. 

FAUJOBBAKCHT^TA. 

jnwf^a<tt/trf<».— Terebratula,  Bruguihe  (Te- 
rebratulina,  JJ^Orligny.  Waldheimia,  King). 
Terebratella,  D'Orbigny  (Trigonoseimas,  Konig. 
Lyra,  Cumberland^  1816.  Magas,  Sowerby. 
Bouchardia,  Davidaon.  Morrisia,  Davidaon. 
Kraossia,  Bavidaon.  Megerlia,  King).  Argiope, 
Bea^ongchampa.  Thecidiuni,  D4/ra7ic«.  Stringo- 
cephalus,  Bffrancc. 

8piri/erid(B. — Spirifera,  Sowerby  (Spiriferina, 
jyOrbigny),  Cyrtia,  Balman  (Cyrtina,  Bavid- 
son),  Athyna,  it  Coy  {MeriatA,  Sucaa).  Ketzia, 
King.     Uncites,  Bif ranee. 

RhynehoneUida.  —  Bhynchonella,  Fiacher 
(?  Porambonites,  Pander.  Camarophoria,  King). 
Pentameras,  Sowerby.    Atrypa,  Balman. 

Orthida.—OrtJkdB,  Balman  (Orthiaina,  B*Or- 
bigny),  Stropbomena,  Blainville  (LeptsBna, 
Jkdman.  Komnckia,  Sueaa).  Bavidsonia,  Bovr 
chard.     Calceola,  Lamarck, 

Produetida. — ^Producta,  j6E:>to^^(Aalosteges, 
Hetmeraon,  Stropbalosia,  King),  Chonetes, 
Fiacher. 

Cranida.^ Cnjiifif  Retziua. 

Biacinida. — BlsciDa,  Lamarck  (Trematis, 
Sharpe),  Siphonotreta,  VemeuU),  Acrotareta, 
Kutorga. 

Lingulida, — Lingnla,  BruguUre^  Obolus, 
£ichwald. 

CONCHIFERA. 

LAMEIXIBBANCSUTA. 

(AsiphonitUi,) 
Ostreida. — Ostrea,     lAnnmua.      Oiyphsea, 
Lamarck.    Exogyra,  Sowerby, 

Anomiada, — ^Aiiomia,  lAnneeus  fPlacnnomia, 
Broderip.    Limanomia,   Bouchard),    Plaeuna, 
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Solander  (Carolia,  Cantraine,  1885.  Pliea* 
Dopsui,  Morris  and  lA/cett.) 

Peetinida^-Pecten,  MMer  (Keitbea,  Brmt 
PaUium,  Schumacher,  fiiunites,  B^roMot. 
Hemipecten,  A.  Adama).  Lima,  Brvgrairt 
(Limatnla,  S  Wood.  Limiea,  Bronn).  Spon- 
dylus,  Linnmia  (Pedum,  Brugmire),  PMea- 
tula,  Lamarck. 

Avtculida. — ^Ayicala,  J9rv^'^(Mele8gniUi, 
Lamarck.  Malleus,  Lamarck),  Vulsella,  Lit- 
marck.  Pteropema,  Lyoeit,  18o2.  Ambo- 
nyehia,  Hall,  1847.  ?  Cardiola,  Broderip, 
1844.  ?  Eozydesma,  Morris,  Pterinea,  G<dd- 
fuaa,  1832.  Monotis,  Bronn,  1830.  Posido- 
nomya,  Bronn.  ATicalo-pecten,  MCoy,  1852. 
G^ervillia,  B^franee  (Bakewellia,  Kinq).  Pens, 
Bruguihe).  Crenatula,  Lamarck:  dypotrema, 
IfOrhigny,  1863.  Inoceramus,  Sowerby,  1814. 
Pinna,  lAnn^eus  (Trichites,  Lycett), 

Mytilida, — ^Mytilus,  lAnnaua  (Septifer,  Be- 
dug),  lii^alina,  Koninck,  1842.  Modiola, 
Lamarck.  Lithodomus,  Cuvier.  Crenella,  Brovn. 
Modiolarca,  Gray.  ?  Mytilimerta,  Conrad. 
Modiolopsis,  BaU,  1847.  Ortbonotua,  Con- 
rad. ?  Goniophora,  Phillips.  Dreiasenia,  Van 
Beneden. 

Arcada. — Area,  Linnaus.  Cncalbea,  La- 
marck (Macrodon,  Lycett.  Isoarca,  MunaUr). 
Pectunculus,  Lamarck.  Limopsia,  Sassi,  1827 
(Nucunella,  BtOrbigny),  Nucula,  Lamarck 
(Naculina,  B'Orbigny.  Ctenodonta,  Salter. 
Cucullella,  MCoy.  Ledn,  Schumacher,  YoWi^, 
Miiller).  Solenella,  G,  Sowerby,  Solemyf, 
Lamarck. 

Trigoniada. — Trigonia,  Bruguihe.  Mjo- 
phoria,  Brown,  1830.  Axinus,  Sowerby,  1821. 
Lyrodeama,  Conrad,  1841.  Verticordia,  &arlea 
Wood. 

Unionida.  —  Unio,  Retz.  Sympbynota, 
Sowerby.  Monocondyls&a,  BtOrbigny.  Ano- 
don,  Cuvier.  Hyria,  Lamarck,  Castalia, 
LaTnarck.  Iridina,  Lamarck.  Mycetopos, 
B'Orbigny,  .£tberia,  Lamarck.  Mnlleiia, 
Ferussac, 

SIPHONATA- 
Integropalliata. 

Chamida. — Cbama,  lAnnaus.  Honoplenm, 
Matheron.  Diceras,  Lamarck,  Bequienia, 
Matheron. 

Hippuritida. — ^Hippurites,  Lamarck,  Ba- 
diolites,  Lamarck,  1801  (Bi-radiolitea,  POr- 
biany).  Caprinella,  B'Orbiany.  Oapnna, 
uOrUgny.     Caprotina,  B'Orbigny. 

Tridacnida. — Tridacna,  Bruguihe,  Hip- 
popus,  Lamarck. 

Cardiada. — Cardium,  Linnaus  (Hemicar- 
dium,  Cuvier.  Litbocardium,  Woodward.  Ser- 
ripea,  Beck.  Adacna,  Eichu}M.  Oonocardinm, 
Bronn). 

,Lucinida. — ^Ludna,  Bruguihe,  Qeyptodon, 
Turton.  Corbia,  Cuvier.  Spbaera,  Sowerby 
(Unicardium,  B^Orbigny).  Tancredia,  XtRoe^^ 
1850.  Diplodonta,  Bronn,  Scaccbia,  Pmmi, 
1844.  Cyamium,  Philippi,  1846.  Ungofina, 
Daudin.  Keilia,  Twlon.  Turionia,  Han- 
ley.     Pythina,   Hinds,     Montacata,  JMon, 
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Xeplott,  TVfr^on.  flciTitiHa,  Dethayes,  Galeom- 
ma,  IMan, 

Cydadida. — Cydafl,  Bntguiire  (Pisidhnn, 
Pfeifer).  Cjrena^  Lamarck  (Corbiciila»  NUM^ 
feldt).     Cyrenoiden,  Joannis, 

AsiarUia.^Astutey  Sowerby^  1816.  Opis, 
Liframx.  Qonldia,  C,  B.  Adams,  CrassateUa, 
Lamarck, 

Cgprtnida.  —  Cyprina,  Lamarck,  Circe, 
SekmHOcher.  laocaidia,  Lamarck,  Qvpricar- 
dia,  Lamarck,  Coralliaphaga,  BiaintmU,  Cj- 
pricardites,  Conrad.  PleuiophoniB,  King^ 
1848.  ?  Caidilia^  Leahayes,  ?  Megalodon,  «/. 
Sowerhy,  Goldfdssia,  Oastlcnau,  Megaloma, 
Sail,  1852.  Pachydomii8»  J,  Sowerhy,  Pacby- 
nsma^  Morris  and»Lyceit.  Cardinia,  Aaassiz, 
Anthracosia,  King,  1844.  Myoconcha,  «7. 
Sowerby,  Hippo^odium,  Ooneybeare,  Cardita, 
Brugmire  (Yenencardia^  Lamarck), 

SENU-PAXXIATA. 

VeneriiUs.  —  Yeniu,  Linnaus  (Saxidomus, 
Conrad),  Qytherea,  Lamarck  (Meroe,  8cku- 
mocker,  Trigooa,  MuMfildt  Orateloupia, 
DtsmouUn),  Aitemis,  Foli  (Gydina,  Jkshayes. 
Clemeotia,  Gray).  Lucinopaifl}  Forbes.  Tapes, 
Muhlfeldt,  Venesnipia,  Lamarck^  Petricola, 
Lamarck,     Glaucomya^  Gray, 

Mactridm, — Mactra,  2/mn«i».  Onathodon, 
Gray,  Lutraria,  Lamarck  (Reaania,  Gray). 
Anatmella,  G,  Somerby, 

TtUinid€B, — Tellina,  Ltnmsus  (TellinideB, 
Lamarck),  Gastrana,  Schumacher,  CapBula, 
Sckumacher.  Paammobia,  Lamarck,  Quen- 
stedtia,  Morris  and  Lycett,  Songuinolaiia, 
Lamarck,  Semele,  Schumacher  (Comingia,  G. 
Bowerby,  Sysdoemya,  Bedtts.  Scrobicularia, 
Schumacher).  Mesodesma,  Jkshayes  (Anapa, 
Gray).  Eirilia,  Turton,  Sowerbya,  2^  Orbigny. 
BoDax,  Linnaus  (Amphicsena,  Phdippi),  Iphi- 
genia,  Schumacher,    Galatea,  Bruguihe, 

Soienida. — Solen,  Linnaus  (Cultellua,  Schur- 
macher,  Ceratisolen,  Forbes),  Macfasera, 
Gould,  Solecurtua,  Blainville.  KoTaculina, 
Benson.    Glycimeris,  Lamarck. 

Hiyacida, — ^Mya,  LinmBus,  Corbnla,  Bru- 
ffviere,  Potamomya,  J,  Sowerby.  Sphenia, 
Turton,  Thetis,  Sowerby  (Eucharia,  Bedus). 
Panopea,  Menard  de  la  Groye. 

Anatinidts, — ^Anatina,  Lajnarck,  Periploma, 
Sckumacher.  Cercomya,  Agassis,  Thracia, 
BUtinviUe.  Pboladomya,  G,  Sofoerby.  Myacites, 
Bronm,  Goniomya,  Agassis,  Grammysia, 
Vemeuil,     Sedgwickia,     MCoy,      Geromya, 


Rossis.  G^e8aly2^  Agassis.  Cardiomorpha, 
KoMMck.  Edmondia,  Koninck.  Lyonsia^  Tur- 
ton, 1822.  Entodesma,  Bhilippi,  Pandora, 
Brvgiriere,  Hyadora,  Gray,  Myochama, 
Siuichbury.     Cbamostrea,  Boissy, 

Gastrochanida.  —  Gaatrocbena,  Spengler, 
1783.  Chsna,  BeU,  1788.  Soxicava^  Btllevue. 
Ckvagella,  Lamarck,    AspergilluiD,  Lamarck, 

Pholadida. — ^Pholaa,  Linnmus,  Pholadidea, 
Turton,  1819  (Maiteaia^  Blainvills,  Jonannetia, 
DesmouUn,  Parapholaa,  Conrad),  Xylopbaga, 
TurUm,  Teredo,  Adansan  (Furcella,  Lamarck), 
Teredina^  Lamarck, 
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MALICE 

(Or.  iJMKanis),  A  mineral 
haying  the  form  of  Ziioon,  to  which  it  is  abo 
nearly  related  in  composition. 

Malaoopterl  f  Gr.  /loXaic^s,  and  «r«p^r,  a 
feather).  An  order  of  fishes  in  Tdiich  the 
endoskeleton  is  ossified;  the  ezoskeleton,  in 
most  as  cycloid,  in  a  few  as  ganoid,  scales; 
fins  supported  by  rays,  all  save  the  fiist  some- 
times in  the  dorsal  and  pectoral,  soft  and  jointed ; 
abdominal  or  apodal ;  gills  iree,  opercnlate ;  a 
swim-bladder  and  air-duct  To  this  order  belong 
the  eel,  herring,  salmon,  pike,  and  carp  genera. 

SCalAOOSteon  (Gr.  ^uiAojc^f,  and  dorioif, 
a  bone).  A  diseased  softening  of  the  bones : 
moUities  ossium, 

MalaeostnMMuui  (Gr.  iiaKanis,  and  &r« 
rpoKow,  a  shell).  The  name  of  a  dirision  of  the 
class  Crtistaoeans,  including  those  which  are 
covered  with  a  crost  softer  than  the  shell  of 
the  molluscs,  but  firmer  than  the  covering  of 
the  EirroM08TBA.CANS  [which  see].  The  term 
Malacostraca  was  first  applied  by  Aristotle  to 
the  Crustacea  of  the  modems,  being  used  by 
him  in  a  comparative  sense,  as  contrasted 
with  the  Ostracoderma,  which  are  the  modem 
Testacea, 

acalagtna  (Gr.  from  luOJurauv,  to  soften), 
A  poultice. 

aCalaiia  (ItaL  mal*  aria,  bad  air).  The 
exhalation  of  marshy  districts,  which,  produces 
intermittent  fevers.  This  term  has  now  become 
of  general  application  to  deleterious  emana- 
tions from  decaying  organic  matter;  but  it 
was  long  restricted  to  emanations  in  that  dis- 
trict of  Italy  which  extends  from  Leghorn  to 
Terracina  in  one  direction,  and  from  the  sea  to 
the  Apennines  in  another.  Even  in  the  time  of 
Horace,  Rome  was  deserted  two  months  in  the 
year,  on  account  of  tiie  dangers  of  the  malaria. 
On  the  Italian  malaria,  see  Arnold's  History  of 
Borne,  chap,  xxiii. 

Malele  Add.  An  acid,  isomeric  with 
fumaric  acid,  obtained  by  distilling  malic  acid 
at  a  temperature  of  about  400°.  It  crystal- 
lises in  oblique  rhombic  prisms,  which  are 
colourless  and  inodorous,  but  sour  to  the  taste. 
They  melt  at  266°  Fahr.  • 

BKalealierblaoeaB  (Malesherbia,  one  of 
the  genera).  A  small  unimportant  order  of 
Viol^  Exogens,  related  to  Passion-flowers^  and 
found  in  Chili  and  Peru. 

acalle  Add  (Lat.  malum,  an  apple).  A 
peculiar  acid  contained  in  the  juice  of  the 
apple  and  sereral  other  fruits;  it  may  be 
obtained  also  from  the  berries  of  the  Sorbus 
aucuparia,  or  Mountain  Ash,  and  has  hence 
been  called  sorbin  acid.  It  crystallises  in 
colourless  prisms,  which  are  sour  to  the  taste, 
and  soluble  in  water  and  in  alcohol. 

BKalioe  (LatmaUtia,  from  mains,  bad).  In 
the  English  Law,  malice  does  not  necessarily 
bear  the  signification  of  particular  ill-feeling 
towards  an  individual,  but  is  a  term  directly  im- 
porting wickedness  in  the  commission  of  an  act« 
and  exdudinj;  a  just  cause  or  excuse.  [Murdbb.] 
Malicious  injury  to  property  is  in  some  instances 
a  felony,  in  others  a  misdemeanour.     [lAw, 
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CRDmiAL.]  Ab  a  geodral  role  in  cnminal  law, 
acts  done  wilfnUy  are  assumed  to  be  done 
maliciously.  (F.  Stephens  On  Crim.  Law.)  In 
civil  actions  for  injuries  to  which  malice  is  es- 
sential, e.g.  slander,  libel,  &c,  the  question  of 
the  existence  of  malice  is  one,  in  general,  for  j 
the  jury ;  but,  under  certain  circumstances,  it 
may  be  implied  by  the  court  from  the  absence 
of  reasonable  and  probable  cause,  as  in  actions 
for  malicious  prosecution. 

BCalleabUlty  ^Lat.  malleus,  a  hammer). 
The  property  of  being  susceptible  of  extension 
mider  the  blows  of  a  hammer.  It  is  especially 
characteristic  of  some  of  the  metals,  and  in  this 
quality  gold  exceeds  all  the  others:  common 
gold  leaf  is  not  more  than  a  two  hundred  thou- 
sandth part  of  an  inch  in  thickness ;  fire  grains 
may  be  thus  extended  so  as  to  corer  a  surface 
of  more  than  270  square  inches. 

Malleiia  (Lat  a  hammer).  One  of  the  small 
bones  of  the  internal  ear,  attached  to  the  mtm-- 
brana  tympani,  somewhat  in  shape  resembling 
a  hammer. 

Mat.t.kus.  a  genus  of  Ostracean  biyalTcs, 
characterised  by  having,  in  addition  to  the 
simple  pit  for  the  ligament,  a  notch  on  the  side 
of  tne  ligament  for  the  passage  of  a  byssus. 
The  species  of  this  genus  are  called  hammer 
oysters.  The  most  noted  is  the  Ostrea  malleus 
of  Linnsaus,  which  has  the  cardinal  region  of 
the  shell  formed  something  like  the  head  of  a 
hammer,  of  which  the  elongated  valres,  ex- 
tended transrersely,  represent  the  handle.  It 
is  a  natire  of  the  Indian  Archipelago^  and  still 
ranks  among  the  number  of  rare  and  high- 
priced  shells. 

Mallotns.  The  capelan,  capling,  or  ang- 
narset,  a  small  fish  found  in  the  northern 
hemisphere,  and  used  as  bait  for  cod.  It  is 
interesting  as  being  frequently  found  in  a 
fossilised  state,  contained  in  solid  nodules  of 
stone. 

BKftltow  (Lat  malva).  A  weed  common  by 
hedgerows  and  waysides  in  Europe.  It  has 
mucilaginous  properties,  and  has  been  employed 
in  the  preparation  of  emollient  poultices,  in  the 
same  way  as  the  Marsh  Mallow.  Its  fruit  is 
a  depressed  disc,  and  is  called  by  the  countiy 
people  cheeses  (Fr.  fromageon).    [Malta.] 

Mallum.    The  public  assembly  or  meeting 
of  the  people  according  to  the  usage  of  the  old 
Teutonic    nations.      Under  the    Cariovingian 
monarchs  the  mallum  appears  to  have  been 
summoned  by  the  missus  or  deputy  of  the  sove- 
reign.   There  was  a  separate  mallnm  for  eveiy 
leading  state  or  kingdom  which  composed  the 
empire;  and  it  was  attended  bj  the  notables 
of  all  the  various  races  of  inhabitants  (Roman,  { 
Frankish,  Gothic,  &c.),  and  in  some  instances ! 
by  the  Scabini  or  Echeyins^  who  represented  ! 
the  communities  of  the  towns. 

Malm  Briokfl.  A  kind  of  brick  used  in 
London  for  ornamental  works,  obtained  by  the 
bmrning  of  a  clay  containing  carbonate  of  lime 
in  intimate  mixture  with  the  silicate  of  alumina. 
It  can  be  easily  made  by  mixing  the  clay 
with  a  portion  of  chalk;  but  the  best  bricks 
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are  obtained  by  the  caldnadon  of  the  natml 
marls  of  Essex  and  Suffolk;  the  first  an 
of  a  yellow  colour,  the  second  a  creamy  vhite. 
ThcT  are  easily  cut^  and  on  this  accomit  tn 
used  for  arches  with  a  small  radius  of  carmtiirp. 

Xalmsay  (so  called  as  having  been  made 
at  Malvasia  in  the  Morea).  A  strong  and 
fine-flavoured  sweet  wine,  made,  in  Madcin,  of 
grapes  which  have  been  allowed  to  thriTel 
upon  the  Tine ;  it  is  of  a  deep  golden  hne.  It 
contains  between  16  and  17  per  cent  of  akohoL 

MalpigblaceaB  (Malpighia,  one  of  the 
genera).  An  extensive  natural  order  of  hjpo- 
gynous  Exogens  of  the  Sapindal  alliance,  dis- 
tinguished by  their  complete  (partiallv  sym- 
metrical) flowers^  with  an  imbricated  calyx  and 
naked  stalked  petals,  by  their  simple  stigma, 
by  their  ovules  hanging  by  cords,  and  by  their 
usually  convolute  embryo.  They  are  diiefly 
tropical,  and  the  larger  portion  of  them  are 
found  in  South  America.  The  Byrsomma*  are 
astringent,  and  their  bark  is  commonly  used 
for  tanning  in  Brazil.  The  fruit  of  some  of 
the  Malpighias  is  eaten.  Nitraria  tridentds, 
another  plant  of  the  order,  is  considered  to  be 
the  Lotus-tree  of  the  ancients. 

MalpliTlttUi*  In  Anatomy,  this  tenn  ie 
applied  to  certain  parts,  especially  of  the  kid- 
ney, in  allusion  to  the  anatomist  Malnighi,  by 
whom  they  were  discovered  or  first  definitely 
described.  Thus  the  numerous  secreting  tnbM 
{tvbuli  urmiferi),  where  they  are  collected  into 
conical  bundles,  fonn  the  Malpighian  eoDes 
or  pyramids ;  the  more  tortnons  parts  of  the 
tulM9S,  which  pass  towards  the  sur&ce  of  the 
kidney,  terminate  in,  or  bear  on  small  pe- 
dicles appended  to  their  walls,  fiask-shaped 
sacculi,  named  Malptykian  capsules.  The 
arteries  of  the  kidney,  before  dividing  into 
capillaries,  form,  by  tortuous  convolutions, 
little  balls,  called  Malpiffhian  corpuscles  or 
ylomertUes. 

Xalt  (Gr.  malz,  from  malen,  to  grind). 
This  word  is  w^  to  designate  grain  which  has 
become  sweet  in  consequence  of  incipient  ger- 
mination. [DiAOTASK.]  Malt  forms  the  prin- 
cipal ingredient  in  the  manufacture  of  beer. 
Three  different  kinds  are  employed :  1.  pale  w 
amber  malt;  2.  brown  or  blown  malt;  and 
3.  roasted  or  black  malt^  the  fermentation  of 
which  yields  beer  or  porter  of  varying  depth 
of  colour. 

The  manufacture  of  malt  has  been  cairi^Hl 
on  for  ages  in  countries  where  the  climate  w 
too  cold  for  the  growth  of  the  vine.  Beer  is 
spoken  of  by  Xenophon,  in  his  histoiy  of  <he 
retreat  of  the  Ten  Thousand,  and  was  veil 
known  to  the  Bomans  as  the  beverage  <^ 
Northern  Europe.  Wheat,  rye,  and  oats  have 
at  different  times  been  used  for  malting  pui^ 
poses,  but  in  modem  times  it  is  almost  en- 
tirely manufactured  from  the  various  specie 
of  barley.  By  the  statute  of  Elizabeth  direct- 
ing the  reservation  of  a  portion  of  the  fixed 
incomes  of  corporations  in  com  rents,  malt  is 
selected  as  one  of  the  articles  the  highest  price 
of  which  at  Michaelmas  and  Lady-day  is  to 
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taaa  die  eetimate  of  th6  rent  for  tlie  ensuing 
jeer.  ICalt  was  fint  made  to  contribute  to  the 
poblienivenne  in  En^^d  in  1697,  in  Scotland 
m  1713y  and  in  Ireluid  in  1786.  The  present 
doty  on  malt  ftom  barley  is  2«.  7<^  p«r  onshel, 
and  from  bece  or  big^  2$,  Ilie  qnantity  of 
malt  charged  irith  dnty  in  the  United  Kingdom 
during  the  fifteen  years  ending  1864,  areraged 
nearly  500,000,000  bushels ;  and  the  rerenne 
derived  from  it  aTcraged  in  the  same  period 
6,000,000;. 

The  duties  IcTied  upon  malt  hare  been 
attacked  during  the  last  fow  years,  both  in 
pariiament  and  without  it,  so  energetically, 
that  elections  have  frequently  turned  upon  the 
ansvers  given  by  candidates  for  a  seat  in 
the  legislature,  as  to  the  justice  and  necessity 
of  efiecting  a  total  and  unconditional  repeal 
of  those  duties.  At  present  the  action  of 
those  who  are  \mfriendly  to  the  continuance  of 
the  tax  has  been  ineffectual,  owing,  it  would 
appear,  chiefly  to  the  difficulty  of  suggesting 
a&  adiequate  substitute  for  so  important  a 
branch  of  public  reyenue. 

It  is  alleged  that,  in  addition  to  the  Tezatious 
interference  of  all  excise  duties  with  the 
process  of  manufacture,  a  greater  loss  is  in- 
curred in  a  tax  levied  on  what  is  virtually  a 
raw  material,  than  the  proceeds  of  the  tax 
imply ;  that  the  fact  of  the  amount  collected 
bemg  almost  a  fixed  sum  from  year  to  year, 
sQ^ests  that  it  checks  consumption,  the  in- 
crease in  population  not  having  oeen  followed 
by  an  increased  demand  for  ale  and  beer; 
that  the  malt  tax  discourages  private  brewing, 
and  throws  the  manufacture  of  beer  entirely 
into  the  hands  of  brewers ;  that  the  tax  pre- 
vents the  employment  of  capital  on  such  hght 
landi  as  are  particularly  suitable  for  the  growth 
of  barley,  and  is  therefore  an  impediment  to  the 
derelopement  of  agricultural  prosperity ;  that 
malted  grain  is  particularly  serviceable  for  &t- 
tenmg  cattle,  and  that  the  existence  of  the  tax 
is  a  hindrance  to  the  improvement  of  stock,  by 
making  the  time  in  which  such  stock  can  be 
available  for  consumption  unnecessarily  pro- 
tracted ;  and  that  generally  the  malt  tax  is  an 
offence  against  the  principles  of  free  trade  and 
the  admitted  canons  of  taxation. 

In  reply,  it  is  stated  that  the  process  of 
malting  is  so  simple  that  excise  reflations 
are  reduced  to  the  barest  supervision  over 
the  quantity  manufactured,  and  that  a  very 
short  time  is  interposed  between  the  incidence 
of  the  tax  and  the  consumption  of  the  pro- 
duct ;  that  the  sum  paid  is  certainly  uniform 
from  year  to  year,  but  that  the  consumption  of 
other  articles  analogous  to  beer  and  ale,  and 
snbstitnted  for  them,  is  the  real  reason  why 
the  malt  revenue  does  not  grow  with  popula- 
tion; that,  glinting  the  propriety  of  taxing  al- 
coholic liquids,  beer  and  ale  are,  considering  the 
alcohol  they  contain,  the  most  lightly  taxed  of 
all  snch  substances,  and  that  the  abandonment 
of  all  duties  on  malt  would  be  nn^ir  to  the 
distiller  and  the  wine  grower,  and,  what  is  of 
more  importance,  to  the  consumer ;  that  even 
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now  private  brewing  xnay  be  resorted  to,  but 
that)  notwithstandi^  tiie  fact  that  the  trade  of 
a  common  brewer  u  subject  to  additional 
duties,  the  advantage  of  the  public  is  really 
consulted,  and  that  what  is  called  teapot 
irsvtR^  is  relinquished  because  the  product  is 
really  dearer  and  more  uncertain ;  that  there 
is  no  reason  to  think  that  private  brewing 
would  be  adopted  on  the  abolition  of  the  malt 
duty,  since  private  baking  was  not  resorted 
to  on  the  abolition  of  the  com  laws ;  that  a 
considerable  rise  has  taken  place  of  late  years 
in  the  price  of  barley,  and  that  therefore  a  suffi- 
cient stimulant  is  supplied  to  the  cultivation 
of  barley*growing  soils;  that  malted  grain  is 
not  serviceable  for  fattening  cattle,  the  loss 
of  weight  and  nutritive  power  in  the  process  of 
malting  amounting  to  at  least  20  per  cent, 
and  that  the  abolition  of  the  duty  would  have 
no  beneficial  efiect  on  the  art  of  breeding  and 
fiittening  stock ;  and  that^  lastly,  all  taxes  are 
more  or  less  against  the  principles  of  free 
trade,  but  that  those  taxes  are  to  be  retained 
for  revenue  purposes  which  are«  the  least  mis- 
chievous and  the  most  fair  in  their  incidence, 
and  that  such  is  eminently  the  case  with  the 
malt  tax. 

Barley  may,  by  an  Act  of  the  last  session, 
be  malted  for  feeding  purposes  under  certain 
regulations. 

BKaltlia  (Ghr.  and  Lat).  A  mineralogical 
term  applied  to  mineral  pitch ;  an  inflammable 
bituminous  product,  probably  derived  from  the 
exsiccation  of  mineral  tac  A  cement  contain- 
ing mineral  pitch  was  used  by  the  ancients  for 
plastering  their  walls,  and  was  composed  of 
pitch,  wax,  plaster,  and  grease.  Another  sort^ 
with  which  the  Bomans  used  to  plaster  the 
interior  of  their  aqueducts,  was  made  of  lime 
incorporated  with  melted  pitch.  The  yarious 
bituminous  pavements  which  have  lately  come 
into  use  are  similar  combinations. 

Maltha  Kite.  A  white  tallow-like  mineral 
from  Lobau. 

SKalwa  (.Ghr.  fuiKdxrit  a  mallow).  A  genus 
of  Malvaeem  abundant  by  waysides.  The  com- 
mon Mallow,  M.  eylvestriSj  is  mucilaginous; 
its  dried  flowers  are  used  in  France  in  the  pre- 
paration of  a  drink  called  Tisane  or  Ptisan, 
which  is  regarded  as  a  cure  for  feverish  colds 
and  other  ailments.  This  plant  is  the  Mauve 
of  the  French,  and  from  its  fading  flowers  has 
been  deriyed  the  name  of  the  colour  so  called. 
M.  rotundifoUa  is  in  some  coimtries  used  as  a 
potherb. 

Malvaoeee  (Malva,  one  of  the  genera).  A 
natural  order  of  mucilaginous  Exogenous  plants 
of  the  Malval  alliance,  with  polypetalous  flowers 
and  monadelphous  stamens.  The  species  are 
herbs,  bushes,  or  trees,  and  are  found  all  over 
the  temperate  and  tropical  parts  of  the  world, 
especially  the  latter.  Their  flowers  are  in 
many  cases  large  and  handsome ;  but  the  order 
is  cluefly  interesting  from  containing  the  Goeey^ 
pium  or  Cotton-plant.  Another  species  is  the 
Marsh  Mallow,  AUhaa  officinalis.  Some  yield 
a  fibre  fit  for  manufacture  into  cordage.    Hi- 
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biseu*  cdnnabinus  yields  Indian  Hemp;  imd 
Paritium  elatum  famishes  Cuba  Bast 

Mameluke  (Arab,  memalik,  a  slave).  A 
name  applied  to  the  male  slaves  imported  from 
Circassia  into  £gypt  by  the  master  of  that 
country.  In  the  wirteenth  century,  when  the 
countries  in  the  Ticinity  of  Mount  Caucasus 
were  ravaged  by  Gengis  Khan,  Nojmedden, 
sultan  of  Egypt,  purchased  several  thousands  of 
the  natives  of  those  regions,  especially  Turks, 
and  formed  them  into  an  armed  body  of  guards. 
These  guards  or  Mamelukes,  in  the  sequel, 
seized  on  all  the  power  of  the  country,  mur^ 
dcrcd  the  sultan  Touran  Shah,  ▲.  d.  1258,  and 
made  Ibeg,  one  of  their  own  number,  his 
successor.  After  that  period  the  Mamelukes, 
whose  numbers  were  continually  increased  by 
importations  from  their  own  coimliy,  governed 
Egypt  263  years.  (Gibbon,  ch.  lix.)  This 
militaiy  sovereignty  was  destroyed  by  Selim  I., 
the  Turkish  sultan  who  took  Cairo  in  1617. 
Nevertheless,  the  Mamelukes,  under  their 
twenty-four  beys,  continued  for  200  years  more 
to  exercise  a  poirer  scarcely  inferior  to  that  of 
the  Turkish  pachas,  whom,  in  the  eighteenth  I 
century,  they  reduced  to  mere  ciphers  in  the 
government  Their  power  was  again  consider- 
ably broken  by  the  French  invasion  under 
Bonaparte,  to  whom  they  offered  a  determined 
opposition.  After  the  abandonment  of  Egypt 
by  the  French,  the  struggle  between  the  beys 
and  the  pachas  was  renewed:  finally,  in  1811, 
the  pacha,  Mohammed  Ali,  having  invited  the 
principal  leaders  of  the  Mamelukes  to  a  ban* 
quet,  slew  470  of  them  by  treachery,  and  com- 
pelled the  remainder  to  submission. 

BKammalla  (Lat.  mamma,  a  teat).  The 
most  highly  organised  class  of  animals,  at  the 
head  of  the  great  scale  of  organised  nature. 
They  possess  mammary  glands,  and  suckle 
their  young;  the  foetus  is  developed  in  the 
womb.  Their  external  distinguishing  marks 
are  a  covering  of  hair,  and  teats  or  nipples ;  but 
to  the  maniSistation  of  these  two  characters 
there  are  a  few  exceptions.  The  principal 
anatomical  character  is  the  condition  of  the 
lungs,  which  are  suspended  freely  in  a  thoracic 
cavity,  separated  by  a  perfect  diaphragm  from 
the  abdomen.  The  entire  tissue  of  the  lungs 
is  occupied  by  extremely  minute  air-cells,  with 
highly  vascular  parietes,  so  that  the  air  in- 
spired is  rapidly  changed,  and  breathing  can  be 
safely  suspended  only  for  a  short  time.  The 
whole  mass  of  circulating  blood  is  transmitted 
to  the  lungs  by  the  mechanism  of  a  pulmonary 
auricle  and  ventricle,  equally  perfect^  and 
inferior  only  in  power  to  the  systemic  auricle 
and  ventricle,  which  subsfH^uently  propel  the 
aerated  blood  to  the  general  system ;  the  heart 
consequently  consists  of  four  distinct  cavities. 

The  upper  jaw  of  the  Mammalia  is  fixed; 
the  two  rami  of  the  lower  jaw  consist  each  of  a 
single  bony  piece,  and  are  articulated  by  a 
convex  or  flat  condyle  to  the  base  of  the  zygo- 
matic process,  and  not  the  tympanic  element  of 
the  temporal  bone.  With  a  few  exceptions  the 
jaws  of  thc^  Mammalia  are  armed  with  teeth : 
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these  am  arranged  in  a  single  tow,  are  lodged 
in  sockets  sometimes  by  two  or  more  &ngB,  and 
are  never  anchylosed  to  the  Babstanee  of  the 
jaw.  A  deciduous  tooth  is  never  succeeded  by 
more  than  one  corresponding  tooth  in  the  v«^ 
tical  direction.  The  tongue  is  fleshy,  well  de> 
veloped,  with  the  apex  more  or  leas  free;  The 
posterior  openings  of  the  nasal  passages  are 
protected  by  the  soft  palate,  and  the  larynx, 
or  opening  of  the  wind-^ipe,  by  an  epigUfitU. 
The  alimentary  canal  varies  with  the  nature  of 
the  food,  but  the  ctBCwn  coli  is  usually  ringle. 
The  rectum  commonly  terminates  by  a  disdnefc 
aperture  behind  the  urinazy  and  generative 
orifices. 

The  bodies  of  the  vertebrse  have  their  arti- 
cular surfaces  more  or  less  flattened,  aod 
always  joined  together  by  a  series  of  concentric 
ligaments  witH  interposed  glairy  fluid.  The 
cervical  vertebrae,  with  one  or  two  exceptions, 
are  seven  in  number.  The  atlas  is  articulated 
by  two  surfaces  to  two  occipital  condyles,  de- 
veloped from  the  ex-occipital  elements.  With 
two  exceptions  in  the  Monotremata  thecoraeoid 
bone  appears  ap  a  small  process  or  appendage 
of  the  scapula.  The  sternum  is  narrow,  and 
consists  of  a  simple  longitudinal  series  of  bones. 

The  second,  or  distal  bone,  caUed  smumosal^ 
in  the  bar  continued  backwards  nom  the 
maxillary  arch,  is  not  only  expanded,  but  is 
applied  to  the  side  wall  of  the  cnmiuin,  and 
developes  the  articular  surface  for  the  man- 
dible^ which  surface  is  either  concave  or  flat. 
The  presphenoid  is  developed  finom  a  eenlie 
distinct  from  the  basisphenoid. 

The  brain  presents  its  highest  state  of  de- 
velopement  in  the  Mammalia :  it  consists  of  a 
cerebrum,  which  is  generally  more  or  less  con- 
voluted, a  cerebellum  with  lateral  lobesi  and  a 
medulla  oblongata  with  a  distinct  ttJter  an- 
ntdare.  The  optic  lobes  are  solid,  divided  by 
a  transverse  fissure,  and  hence  called  bigeminal 
bodies :  they  are  situated  on  the  upper  part  of 
the  crura  cerebri,  and  are  generally  concealed 
by  the  overlapping  posterior  cerebral  lobes. 
The  rudiment  of  the  corpus  callosum,  or  great 
cerebral  commissure,  first  begins  to  be  distinctly 
recognisable  in  the  highest  Lyencephale  Mam- 
malia ;  and  in  a  state  of  normal  developement, 
or  where  it  bears  a  direct  proportion  to  the  size 
of  the  corpora  striata  or  hemispheres  of  the 
brain,  it  is  peculiar  to  the  Lissencephale,  6yr- 
encephale,  and  Archencephale  Mammalia. 

The  eyes  of  the  Mammalia  are  never  com- 
plicated with  a  pecten  or  marsupium,  a  choroid 
gland,  or  sclerotic  bony  plates. 

The  organ  of  hearing  acquires  in  the  Mam- 
malia a  ftiUy  developed  cochlea  with  a  huMna 
spiralis :  there  are  three  distinct  ossicles  in  the 
tympanum ;  the  drum,  or  membrana  tympani, 
is  usually  concave  towards  the  meatus,  '^i^ch 
generally  commences  with  a  more  or  less  com- 
plicated external  ear,  supported  by  a  distinct 
fibro-cartilage. 

The  Mammalia,  without  exception,  bring  forth 
their  youne  alive;  hence  they  were  termed 
by  Aristotle  Zoctooa.     This  phenomenon  is, 
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however,  by  no  means  p«eiiHar  to  the  mesent 
daas ;  bat  it  was  supposed  that  they  aiffered 
from  other  TiviparoTis  animals,  as  the  viper,  in 
the  deyelopement  of  the  ^erm  by  means  of  a  pla- 
centa. Such,  however,  is  not  the  case  with  the 
marsapial  animals,  and  probably  not  with  the 
JULonotremes ;  and  as  the  absence  of  the  pla- 
centa is  associated  with  sereral  important  mo- 
difications of  stmctaie  in  the  species  so  de- 
Tdoped,  by  which  they  approximate  to  the 
chsracters  of  the  oviparous  cbuses,  the  class 
Hsmmalia  was  primarily  divided  into  two 
greiit  divisions,  called  Ptaoentcdia  and  Impla- 
centalia. 

Before,  however,  the  subdivisions  are  more 
especially  characterised,  it  may  be  advantageous 
to  (race  the  principal  steps  by  which  the  pre- 
Bmt  views  of  the  affinities  and  cUssification  of 
the  Mammalia  have  been  acquired. 

Aristotle,  choosing  the  locomotive  system  as 
abase,  divided  his  Zootoca,  the  equivalent  of 
ihe  Linniean  mAnmn^l^w^  according  to  tiie  nature 
of  their  locomotive  organs,  into  Uiree  sections : 
1.  Dipoda,  or  bipeds;  2.  Tetrapoda,  or  qua- 
drupeds ;  and  3.  Apoda,  or  impeds.  Man  is 
cited  as  the  type  of  the  first,  and  the  whale 
tribe  is  included  in  the  last  of  these  primary 
gmaps  ;  the  second  embraces  all  the  rest  of 
the  dasB^  which,  in  common  language,  are 
called  quadrupeds.  These  Aristotle  subdivided 
into  two  great  natural  groups,  according  to  the 
modifications  of  the  organs  of  touch.  In  the 
first  a  part  of  the  digits  is  left  free  for  the 
exercise  of  the  tactile  fitculty,  the  nail  or  claw 
being  placed  upon  one  side  only ;  in  the  second 
group  the  extremities  of  the  digits  are  enclosed 
inboofe. 

These  again  are  subdivided,  the  first  group, 
or  UnguiatkUa  of  modem  mammalogists,  into : 
1.  Those  which  have  the  front  teeth  trenchant, 
and  the  back  teeth  flattened,  as  the  Pithecoida 
or  apes,  and  the  Dermaptera  or  bats;  2.  Those 
vith  acuminated  trenchant  or  carnivorous 
teeth,  which  Aristotle  calls  Karcharodonta ;  8. 
The  Bodent  quadrupeds,  which  are  indicated 
by  a  negative  dental  character.  With  respect 
to  the  hoofed  or  ungulate  quadrupeds,  Aristotle 
pnnts  out  subordinate  groups,  and  characterises 
them  by  modifications  of  the  feet  Thus,  the 
first  are  the  Polyschida  or  multungulate  qua- 
dmpedf^  as  the  elephant;  the  second  are  the 
Disekidiw  or  bisulcate  quadrupeds,  as  the  Ru- 
minants and  hog ;  the  third  are  the  Aschida  or 
solidongulate  quadrupeds^  as  the  horse  and  ass. 
Bay,  with  a  less  philosophical  appreciation 
of  the  extent  and  nature  of  the  dass  Zootoca 
or  Hammatia,  arranges  his  equivalent  group  of 
'  VjTiparons  fbur-footed  animals  *  chiefly  on  the 
Aiifltotelian  characters,  the  primary  divisions 
bcin^  the  UnguicuJata  and  Unaulala,  and  the 
subdivisions  being  based  on  locomotive  and 
dental  characters.     The  whales  are  excluded. 

Linnsus,  restoring  the  class  Mammalia  to  its 
Aristotelian  integri^,  primarily  subdivides  it 
into  Unguieulaia,  Un^ata,  and  Mutica,  the 
latter  beins  the  equivalent  of  the  Apoda  of 
Aristotle ;  but  his  secondary  divisions  or  orders 
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are  taken  chiefly  from  modifications  of  the 
dentazy  systenL  The  following  is  the  scheme 
of  his  arrangement : — 


UmguieMkUM 


UhffulaiB 


/Front  teeth,  none  in  either 

jaw       .       . 
Front  teeth,  aiUen  3, 

arieeO  . 
FroBt  teeth,  cuttert  4, 


]aiii* 
laoi- 
(6.  2,' 


Front  teeth,  piercers 
^       10),  laoiaries  1 
'  Front  teeth,  In  both  upper 

and  lower  jaw 
Front  teeth,  none  in  the 

npperjaw 
Teeth  variable 


Oliree. 


FercB, 

Bellum, 

Peeoreu 
Cete. 


MuHeaie. 
(From  the  Bgstema  ITaturce,  ed.  16,  HolmiBB,  p.  S4.) 

Linnaeus  defines  the  class  Mammalia  as  fol- 
lows :  Heart  with  two  auricles  and  two  ventri- 
cles ;  blood  warm ;  lunga  respiring  reciprocally 
(jndmones  reapirantes  reciproee) ;  jawa  incum- 
bent»  covered,  armed  with  teeth  in  most ;  peniB 
inirans;  generation  viviparous,  lactiferous; 
senseSj  tongue,  nostrils,  eyes,  ears,  tactile  pa- 
pills;  covering,  hairs  few  in  tropical,  very 
sparing  in  aquatic,  mammals  ;  support,  four 
feet,  except  in  those  which  are  entirehr  aquatic, 
in  which  the  posterior  feet  are  bound  together 
in  the  fin  of  the  tail ;  a  tail  in  most 

Cuvier,  adopting  the  same  threefold  primary 
division  of  the  class,  subdivides  it  into  better 
and  more  naturally  defined  orders,  according  to 
various  characters  derived  from  the  dental,  the 
osseous,  generative,  and  the  locomotive  systems. 
In  ^ving  the  outline  of  this  method,  Cuvier 
developes  the  principles  on  which  his  divisions 
are  foimded. 

'The  characters  by  which  Mammalia  difier 
most  essentially  one  from  another  are  derived 
from  the  organs  of  touch,  from  which  results 
their  degree  of  dexteritv ;  and  from  the  organs 
of  mastication,  which  aetermine  the  nature  of 
their  flood ;  and  upon  these  very  closely  depends 
not  only  everythmg  which  is  connected  with 
the  digestive  functions,  but  a  variety  of  other 
circumstances  relative  even  to  their  degrees  of 
intelligence. 

'The  perfection  of  the  organs  of  touch  is 
estimated  by  the  number  and  mobility  of  the  • 
digits,  and  the  extent  to  which  they  are  en- 
closed in  a  claw  or  in  a  hoof  A  hoof  which 
completely  encloses  that  part  of  the  digit  which 
toucnes  the  ground  precludes  the  exercise  of  it 
as  an  organ  of  touch  or  of  prehension.  The 
opposite  extreme  is  where  the  nail,  in  the  form 
of  a  simple  lamina,  covers  only  one  side  of  the 
end  of  the  digit,  leaving  the  other  side  in  poe» 
session  of  all  its  delicacy  of  tact. 

*■  The  kind  of  food  is  indicated  by  the  molar 
teeth,  to  the  form  of  which  the  articulation  of 
the  jaws  invariably  corresponds. 

*  For  cutting  flesh,  the  molar  teeth  must  be 
trenchant  and  serrated ;  and  the  jaws  fitted 
toother,  so  as  to  move  like  the  blades  of  a 
pan?  of  scissors,  simply  opening  and  closing  in 
the  vertical  direction. 

'For  bruising  grains  and  roots,  the  molar 
teeth  mu£t  hare  flattened  crowns,  apd  the  jaws 
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a  honzoatal  motion;  aad  farther,  Ihat  the 
grinding  sor&ce  may  be  always  unequal,  like 
a  millstone,  the  teeth  muBt  oe  composed  of 
snbstanoes  of  different  degrees  of  density,  and 
consequently  wearing  down  in  different  pro- 
portions. 

'  The  ungulate  quadrupeds  are  all  of  neces- 
sity herbivorous,  or  with  flat-crowned  molares, 
because  the  conformation  of  their  feet  does  not 
permit  them  to  seize  living  prey. 

'  The  unguiculate  animals  are  susceptible  of 
more  variety.  They  are  not  limitea  to  one 
kind  of  food;  and  besides  the  consequent 
variation  in  the  form  of  their  molares,  they 
differ  materially  firom  each  other  in  the  mobility 
and  sensibility  of  their  digits.  There  is,  more- 
over, a  characteristic  which  prodigiously  influ- 
ences their  deixterity,  and  gives  variety  to  their 
modes  of  action :  it  is  the  faculty  of  opjpoeing 
a  thumb  to  the  other  fingers,  so  as  to  seize  the 
smallest  objects,  which  constitutes  a  handy 
properly  so  called.  This  faculty  is  carried  to 
Its  highest  degree  of  perfection  in  man,  in 
whom  the  whole  anterior  extremity  is  free,  and 
can  be  exclusively  employed  in  prehension. 
These  difieient  combinations,  which  strictly  de- 
termine the  nature  of  the  several  mammiferous 
animals,  have  formed  the  grounds  for  their  dis- 
tribution into  the  following  orders: — 

'  Amongst  the  un^cuktte  animals,  the  first 
is  man,  who,  in  addition  to  his  pecidiar  privi- 
leges in  eveiy  other  respect;  is  distinguished, 
zoologically,  by  possessing  hands  on  the  an- 
terior extremities  alone,  the  posterior  extremi- 
ties being  destined  to  sustau  him  in  an  erect 
position. 

'The  order  which  comes  nearest  to  man — ^that 
termed  Quadrumana — ^has  hands  on  the  four 
extremities. 

^Another  order,  termed  CamivorOf  has  not 
the  thumb  tree  and  opposable  on  the  anterior 
extremities. 

'These  three  orders  possess,  likewise,  seve- 
lally,  the  three  kinds  of  teeth;  viz.  molars, 
lamaries,  and  incisors. 

'The  quadrupeds  of  the  fourth  order,  viz. 
the  BodentiOf  have  the  digits  differing  little 
irom  those  of  the  Camivara;  but  they  want 
the  laniary  teeth,  and  have  the  incisors  of  a 
form  and  disposition  altogether  peculiar  to 
themselves. 

'  To  these  succeed  the  animals  whose  digits 
now  become  much  cramped,  being  sunk  deep 
in  large  and,  most  commonly,  crooked  claws. 
They  are  further  defective  m  the  absence  of 
incisor  teeth ;  some  of  them  even  want  the 
laniaries,  and  others  are  altogether  destitute  of 
dentary  organs.  We  shall  comprehend  them 
under  the  term  Edentata. 

'This  distribution  of  unguiculate  animals 
would  be  perfect,  and  would  form  a  veiy  re- 
gular chain,  if  New  Holland  had  not  lately 
furnished  us  with  a  small  collateral  chain, 
composed  of  the  Marsupial  animals,  all  the 
genera  of  which,  while  they  are  connected  by  a 
general  similari^  of  organisation,  at  the  same 
time  correspond,  in  their  dentition  and  diet, 
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some  to  the  Camivora,  otliefs  to  ibB'Sodaitiat 
and  a  third  tribe  to  the  Edentata. 

'The  ungulate  animals  are  less  numerooi, 
and  present  fewer  variations  iji  fonn. 

'  The  Rujninantia,  by  their  cloven  fipet,  tfaar 
want  of  upper  incisors,  and  their  complicBtod 
stomach,  form  a  very  distinct  order. 

'  AH  the  other  quadrupeds  with  hoo&  might  be 
united  into  a  sing le  order,  which  I  would  call  Pa- 
chydermata  or  Jvmenta,  the  elephant  excepted, 
which  might  form  an  order  of  itself  haring 
some  remote  afBlnities  to  the  order  BodenOa, 

'  Last  of  all  come  the  Mammalia,  which  hsTe 
no  hinder  extremities,  and  whose  fish-like  form 
and  aquatic  life  would  induce  ns  to  form  them 
into  a  separate  class,  if  their  economy  was  not 
in  every  other  respect  the  same  as  in  the  dus 
in  which  we  shall  leave  them.  They  are  the 
warm-blooded  fishes  of  the  andents,  or  the 
Cetaoea,  which,  combining  the  powers  of  other 
Mammalia  with  the  advantage  of  being  sustained 
upon  the  watery  element,  include  the  most  gi- 
gantic forms  to  be  found  in  the  whole  aninkl 
creation.'    {Ri^ne  Animal,  2nd  edit  p.  66.) 

niiger,  in  pnmarily  dividing  the  MaTnmalis 
into  £ose  with  free  and  those  with  fettertsi  \ 
limbs — the  pedes  exserti  distincH  contrasted  J 
with  the  pedes  reiraeti  obtfolvH — ^made  a  more 
unequal  and  lees  natural  partition  than  the 
threefold  one  of  Aristotle.  The  seals  and  the 
whales  balance  all  the  rest  of  the  class  in  the 
lUigerian  system.  The  subdivisions,  also^  of 
these  primary  groups,  based  exclusively  on 
characters  of  locomotion,  although  fi^uently 
ingenious,  have  met  with  little  acceptance  b^ 
yond  some  of  the  schools  of  (Germany.  De 
iBlainville,  in  1816,  adopted  a  character  from 
the  reproductive  system  for  the  primary  division 
of  the  mammalia,  viz.  into  the  Monodelpkes, 
Diddphes,  and  Ormithodelphss,  His  orders  are 
in  the  main  a  return  to  the  Tiinuffan  system 
and  nomenclature,  with  some  peculiar  views,  as 
e.  g.  of  the  quadrumanous  or  primatial  afBnitj 
of  the  Sloths,  which  have  never  gained  aeeep- 
tan^.  But  his  system  indicates  a  clearer 
appreciation  or  stronger  conviction  of  the  value 
of  the  character  of  parity  or  imparity  in  the 
number  of  toes  of  the  Ungulata,  first  sugg^ted 
by  Cuvier,  than  was  subsequently  entertjiined 
by  the  originator  of  the  idea.  The  position  of 
the  Marsupial  and  Monotrematoos  quadnroeds 
at  the  bottom  of  the  class  Mammalia,  aoa  the 
higher  value  assigned  to  the  group  which  they 
constituted,  than  tliat  in  the  Itigne  Animal 
of  Cuvier,  were  ideas  also  in  closer  conformity 
with  nature. 

C.  Lucien  Bonaparte  made  the  most  im- 
portant improvement  in  the  dassification  of 
Mammalia  which  has  been  proposed  since  the 
establishment  of  the  natural  character  of  the 
implacental  or  ovoviviparous  division.  He, 
adopting  the  primary  division  into  JPlacentfllia 
and  ImplaeentaliOj  divided  the  foimer  into  the 
two  subclasses  Educabilia  and  InedueabiUa,  the 
latter  induding  the  orders  Bruta,  Cheiroptera, 
Insectivora,  and  Bodentia,  with  the  oomnon 
character  q[  cerebrum  nmlobum. 
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Isidore  Qeofboy  St  Hilaire  raises  the  Mar- 
BQpialia  into  a  distinct  daiu,  and  literally 
exemplifies  the  idea  of  Cuvier,  by  placing  its 
BubdiTisions  aa  orders  in  parallel  eqiiiyalents 
with  the  orders  of  the  Pheeniaiia. 

Sb  ETerard  Home  proposed  a  system  of 
dassification  of  Mammalia  according  to  the 
modifications  of  the  placenta,  which  nnites 
maoy  animals  by  common  characters  which  be- 
long'to  wholly  distinct  types  of  organisation. 

J^^of.  Owen,  in  1857,  after  careS^y  matur- 
ing the  obserrations  of  many  years  on  the  ana- 
tomy of  the  brain,  the  mode  of  reproduction  of 
the  teeth,  the  locomotive,  generatiye,  and  tegu- 
mentaiy  characters  of  Mammalia,  laid  before 
the  Linnsean  Society  the  following  classification, 
which  WB  reprodnce  below.  The  charact'ers  of 
each  sabdasB  and  order  will  be  fonnd  in  its 
proper  place. 

SXTBCLASS  AbCHBNCBPHALA. 

Order  1.  Bimana, 

Subclass  GntBifCSFHALA. 

A.  Ungiiiculata. 

Order  2.  Quadrumana,  Fam.  Catarrhina, 
Flatyrrhina,  Strepsirhina. 

Order  3.  Camivora.  Fam.  Digitigrada, 
Plantigrada,  Pinnig»da. 

B.  Ungolata. 

Order  4.  Artiodaetyhu     Fam.  Omnivora, 

Rnminantia. 
Order  5.  Perissodaciyla.     Fam.  Mnlton- 

gola,  Solidangola. 
Order  6.  Proboscidea.  Fam.  Elephantidse, 

l)inotheriidffi: 
Order  7.  ToxoeUmtia,   Fam.  Tozodontidse, 

Nesodontide. 

C.  Mntilata. 

Order  8.  Sirenia.    Fam.  Manatids,  Hali- 

coridse. 
Order  9.  Cetacea.    FauL  Delphinidse,  Ba- 

laenidse. 

Subclass  Lissencephala. 
Order  10.  Bruta.      Fam.    Bradypodidae, 

Dasypodidee,  Edentula. 
Order  11.  Cheiroptera,    Fam.  Frugivora, 

InsectiTora. 
Order  12.  Insectivora,       Fam.    Talpidse, 

Erinaceidse,  Soricidse. 
Order  13.  Bodi-ntia.  Fam.  Nonclaviculata, 

ClayiciUata. 

StTBCLASS  LTBNCnBPHALA. 

Order  14.  Maraupialia.  Fam.  Ehizophaga, 
Poephaga,  Caj*popbaga,  £nto- 
mophaga. 

Order  15.  Monoiremata,  Fam.  Echidnids, 
Omithorhynchidse. 

No  linear  arrangement  of  the  orders  of  a 
class  can  ever  express  more  than  a  part  of 
their  mutual  affinities.  If  we  were  to  place 
them  according  to  their  natnral  relations,  the 
Quadrumana  would  occupy  the  centre  of  the 
class,  as  from  these  the  greatest  number  and 
variety  of  aflSnities  seem  to  radiate.  Thus, 
the  genus  Galeopiiheetis  leads  to  the  Cheiro- 
picra^  the  Lemur  to  the  CamiwrOf  the  Loris 
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td  the  sloths  among  the  Edentata ;  white  with 
the  Bodentia  the  Lemurs  claim  close  alliance 
through  the  Ckeiromys  or  Aye-aye, 

Amongst  the  Camivora,  Cereoleptes  ap- 
proaches the  Lenmrida,  Mydaus  the  Gymnu- 
rine  Insectiyores,  and  Phoca,  HtppajMiamus 
and  the  Sirenicu  In  the  Artiodactyla,  Camelua 
trends  off  towards  EguuSy  Sua  towards  Centetes, 
Mosehua  towards  Doliohotia.  In  the  Perisso* 
daetyla,  Hyras  indicates  the  Rodent  type. 
The  Elephant  and  the  Gapybara  have  some 
remote  analogy,  as  pointed  out  by  Cuyier. 
Toxodontia,  Sirenia,  and  Cetacea  have  many 
points  of  analogy  inter  se.  The  Bruta  have 
lost  in  the  maued  Glyptodon  a  transitional 
step  to  the  thick  and  tubercular-hided  rhino- 
ceros ;  while  the  Megatherium  approaches  the 
colossal  Pachyderms,  the  Sloth  the  Rumi- 
nants, and  Manis  and  Oryeteropus  respectively 
the  Echidna  and  Omithorhynchus.  The  Ro- 
dentia  haye  the  same  scalpriform  molars  as 
the  Aye-Aye,  the  Syrax,  the  Toxodon,  and 
the  Wombats  In  Uie  Cheiroptera,  whilst 
Pteropus  tjnpifies  Galeopitheeus,  Vespertilio 
approaches  Sorex.  But  the  most  diveigent 
amnities  are  observed  in  the  Marsupialia.  Here 
the  Baayurida  and  Bidelphida  typify  the 
Soricidae,  Chctropua  represents  Macroaoelidea, 
Peromelea  and  Myrmecobiua  the  Rrinaceida, 
Phaacclomya  Lagoatomua,  Macropida  the  Jer- 
boas and  Hares,  Petaurua  the  flying  squirrel, 
PhalangiaHda  Seittrua,  and  Phaacoiarciua  Bra- 
dypua. 

In  such  a  reticulate  weaving  of  affinities, 
under  which  image  the  true  relations  of  the 
Mammalia,  as  at  present  known,  can  alone  be 
impartially  and  faithfully  expressed,  it  will  be 
observed  that  the  lower  the  order  is  in  the 
class,  the  greater  diveigence  of  analogy  it  offers 
to  the  o^ers  above  it  in  the  scale.  Thus 
more  points  of  analogy  exist  between  the 
Liaaencephala  and  Lyencephala  inter  se,  than 
between  the  Unguiculate  and  Ungulate  groups 
of  Gyrencephalate  Mammalia. 

From  different  points  at  the  base  of  this  cone 
the  connection  may  be  traced  with  the  inferior 
classes;  the  most  durect  transition  appears  to 
be  made  by  the  Monotremes  to  the  class  of 
Reptiles.  The  functions  of  the  warm-blooded 
mammalia  of  the  tertiary  period  were  fulfilled 
during  the  secondary  age  by  reptiles.  Thus,  in 
the  oolitic  seas,  the  whales  were  represented 
by  the  Ichthyosauria  ;  whilst  the  extinct  Pte- 
rodactyles  represented  the  bats.  The  Mammalia 
which  present  the  closest  relations  to  birds  are 
the  marsupial  petaurists  and  the  arboreal 
Rodents;  but  the  hiatus  is  great  Between 
mammals  and  fishes  the  reptiles  interpose  at 
all  points. 

Mammalogy  (Lat.  mamma,  and  Gr.Xi^Tcrs). 
The  science  of  Mammals ;  the  doctrine  of  their 
organisation,  habits,  properties,  and  classifica- 
tion.    [Mammalia.] 

Xammea  ( Mamey,  its  American  name).  A 
genus  of  CluaiaeeiB,  comprising  M.  americana, 
the  fruit  of  which,  -under  the  name  of  Mammee 
Apple  or  South  American  Apricot^  is  much  es- 
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teemed  in  tropical  countries.  It  is  as  Imge  as 
a  cannon  ball,  yellow,  with  the  rind,  pulp,  and 
seeds  bitter,  but  the  intermediate  flesh  sweet 
and  aromatic  The  tree  is  a  native  of  the 
West  Indies  and  tropical  America,  but  is  culti- 
vated and  almost  naturalised  in  some  parts  of 
tropical  Asia  and  Africa. 

Mtemmee.  The  LvcuTna  mammosumj 
sometimes  called  Marmalade-tree.  It  must  be 
distinguished  from  the  Mammee  apple  of  the 
preceding  article. 

Kammlfers  (Lat  mamma,  and  fero,  / 
bear).  A  term  synonymous  with  Mammals  or 
Mammalia. 

Mammon  (Srr.).  Among  the  Jews,  this 
word  signified  riches,  or  the  god  of  riches.  In 
the  Paradise  Losi^  Milton  represents  Mammon 
as  one  of  the  fallen  angels. 

ICammotli  (a  word  of  Samoied  origin,  ap- 
plied in  Siberia  to  harrowing  animals).  The 
extinct  elephant  of  Siberia,  Northern  Europe, 
and  North  America.  Its  remains  occur  chiefly, 
if  not  exclusively,  in  post-pliocene  deposits. 
Its  grinders  are  broader,  and  have  narrower 
and  more  numerous  and  close-set  transrerse 
plates  and  ridges,  than  in  other  elephants.  In 
several  of  the  instances  of  Mammoth's  tusks 
from  British  strata,  the  ivory  has  been  so  little 
altered  as  to  be  fit  for  the  purposes  of  manu&c- 
ture ;  and  the  tusks  of  the  mammoth,  which  are 
still  better  preserved  in  the  frozen  drift  of 
Siberia,  have  long  been  collected  in  great  num- 
bers as  articles  of  commerce.  The  mammoth 
is  more  completely  known  than  most  other  ex- 
tinct animals  by  reason  of  the  discovery  of  an 
entire  specimen,  preserved  in  the  frozen  soil  of 
a  cliff  at  the  mouth  of  the  river  Lena  in  Siberia. 
The  skin  was  clothed  with  a  rcnldish  wool,  and 
with  long  black  hairs.  It  is  now  preserved  at 
St  Petersburg,  together  with  the  skeleton,  to 
which  parts  of  the  skin  of  the  head,  the  eyeball, 
the  strong  ligament  of  the  nape  which  nelped 
to  sustain  the  heavy  head  and  teeth,  and  the 
hoofs,  remain  attached:  The  mammoth  seems 
to  have  enjoyed  a  wider  geographical  range 
than  any  other  extinct  elephant.  Its  remains 
have  been  found  in  the  British  Isles,  conti- 
nental Europe,  the  Mediterranean,  Siberia,  and 
throughout  a  large  portion  of  North  America, 
where  it  coexisted  not  only  with  the  gigantic 
Mastodon  ohioticus^  but  also  with  a  second 
species  of  true  elephant  {E.  t€xianus\  the 
teeth  of  which  were  more  adapted  to  a  succu- 
lent vegetable  diet 

llCaa  (a  Teutonic  word,  troxsi  the  Aryan  root 
man,  to  think ;  hence  Sansc  menu,  a  thinker). 
Of  all  living  beings  on  the  surface  of  this  planet^ 
the  first  is  man,  who,  in  addition  to  his  peculiar 
privileges  in  every  other  respect,  is  distinguished 
Eoologicidly  by  possessing  a  hand  on  the  an- 
terior extremities  only,  the  posterior  or  lower 
limbs  bemgdestined  to  sustain  him  in  an  erect 
position.  He  is,  however,  naked,  and  without 
natural  defensive  or  destructive  weapons. 

The  main  points  of  internal  anatomy  in 
which  man  differs  from  or  excels  the  lower 
animals  are  the  following :  First  of  all,  in  the 
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magnitude  of  the  brain,  which  is  rdatirely 
greater  than  the  spinal  chord  and  nerves  in 
him  than  in  any  other  animaL  Tins  supe- 
riority is  chiefly  due  to  the  great  developement 
of  the  hemispheres  of  the  cerebrum,  which  an 
likewise  characterised  in  man  by  the  namber 
and  depth  of  the  convolutions,  by  which  the 
cineritious  and  vascular  surfiice  is  augmented. 
The  parts  which  exist  in  the  human  biain  to 
a  greater  extent  than  in  the  lower  animals  are 
the  posterior  lobes  of  the  cerebrum,  the  corre- 
sponding horn  of  the  lateral  ventiide,  and  the 
leaser  hippocampus. 

Of  the  external  senses,  that  of  smell  is  the 
least  developed ;  but  both  this  and  the  other 
organs  are  well  balanced,  and  in  their  oigani- 
sation  most  delicate  and  perfect  The  two  eves 
are  directed  forward ;  and  thus,  though  man 
does  not  see  on  two  sides  at  once,  like  many 
quadrupeds,  there  is  more  unity  in  the  resnk 
of  his  vision,  and  he  can  concentrate  his  atten- 
tion more  closely  on  the  objects  of  his  scrutiny. 
The  external  ear,  haying  little  mobility  or  ex- 
tent, does  not  increase  the  intensity  of  sounds ; 
notwithstanding  which,  Covier  well  remarb 
that  man  best  distinguishes  their  intonatioa 
So  also  with  respect  to  the  orean  of  smell; 
though  most  animals  excel  man  in  their  power 
of  scent  for  particular  objects,  there  are  none 
perhaps  whicn  can  distinguish  so  many  varietirt 
of,  or  which  are  so  uniformly  affected  by,  un- 
pleasant odours.  In  the  discriminatioo  and 
delicacy  of  taste  man  has  unquestionably  the 
advantage  over  the  lower  animals ;  and  in  no 
species  is  tlie  hand  so  framed,  or  the  tactile 
extremities  of  the  digits  so  expanded,  or  en- 
dowed with  such  an  exquisitely  sensitive  and 
discriminative  integument,  as  in  man. 

'Man,'  says  Cuvier,  'has  a  particular  pre- 
eminence in  his  organs  of  voice :  he  is  the  only 
mammal  that  can  articulate  sounds ;  probably 
on  account  of  the  form  of  his  mouth  and  the 
great  mobility  of  his  lips.  Hence  results  his 
most  valuable  mode  of  communication;  for  of 
all  signs  that  can  be  conveniently  employed  for 
the  transmission  of  ideas,  varied  sounds  are 
those  which  can  be  perceived  at  the  greatest 
distance,  and  in  most  directions  sunulta- 
neously.'     [LA2rQUA.GB.] 

The  position  of  the  heart,  which  rests  ob- 
liquely on  the  diaphragm,  and  on  which 
depends  the  absence  of  the  azygos  lobe  of  the 
right  lung,  and  of  the  thoracic  inferior  cars— 
both  which  exist  in  most  of  the  inferior  Mam- 
malia— ^relates  to  man's  erect  position. 

The  alimentary  organs  of  man  indicate  his 
natural  destination  for  a  mixed  diet  of  animal 
and  vegetable  substances ;  but  the  prehensile 
faculty  of  his  hands,  and  the  intelligence  which 
governs  its  application,  permitted  Uie  teeth  to 
remain  of  such  forms  and  proportions  as  might 
simply  serve  to  divide  and  crush  the  food 
which  the  hands  carry  to  the  mouth.  Thus  the 
CHnine  teeth,  though  present  and  with  crowns 
shaped  for  piercing,  do  not  exceed  the  adjoin- 
ing teeth  in  size,  and  no  interval  in  the  dental 
series  of  one  jaw  is  required  to  receive  a  pn>- 
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duced  tnsk  of  the  opposite  jaw  when  the  mouth 
is  closed ;  thus  the  dental  series  m  man  is  not 
only  equable,  but  unbroken.  The  fore  teeth 
are  framed  for  dividing ;  the  back  teeth  have 
flat  and  tubezculate  crowns  for  bruising;  the 
short  and  but  moderately  strong  jaws  hardly 
admit  of  the  mastication  of  herbage,  or  the 
devouring  of  flesh  that  has  not  been  previomdy 
prepared  by  cooking. 

The  organs  of  digestion  conform  with  those 
of  manducation ;  the  stomach  is  simple ;  the 
intestinal  canal  of  mean  length ;  the  small  in- 
tft>tine8  are  provided  with  numerous  transverse 
folds  of  the  secreting  and  absorbing  mucous 
membrane,  called  vahu/a  covniventes;  the 
large  intestines  are  well  marked;  they  com- 
mence by  a  short  and  wide  caecum,  provided 
with  a  lon^  slender,  and  vermiform  appendage. 

The  penod  of  gestation  is  nine  months.  In 
general  there  is  only  one  child  at  a  birth; 
twins  are  bom  once  in  about  five  hundred 
cases  of  parturition,  and  more  than  that  num- 
ber is  extremely  rare.  The  foetus  of  seven 
months  is  eleven  inches  in  length;  that  of 
nme  months  eighteen  inches.  Those  which 
are  bom  prior  to  the  seventh  month  usually 
die.  The  first  or  milk  teeth  begin  to  appear 
a  few  months  after  birth,  commencing  with  the 
incisors;  at  two  years  the  «itire  deiciduous 
series,  twenty  in  number,  is  attained.  These 
are  shed  successively  from  about  the  seventh 
year,  to  be  replaced  by  others.  The  eight  de- 
ciduoos  incisors  are  succeeded  by  eight  per- 
manent ones ;  the  four  deciduous  canines  by 
four  permanent  ones ;  the  eight  deciduous  mo- 
kres  by  the  eight  bicuspides.  Of  the  twelve 
true  or  posterior  molars,  which  are  permanent, 
there  are  forr — one  on  each  side  of  both  jaws 
—  that  make  their  appearance  at  four  years 
and  a  half;  four  more  at  nine  years ;  the  last 
four  being  frequently  not  cut  until  the  twentieth 
year.  Ihe  foetus  presents  one-fourth  of  the 
adult  stature  when  bora ;  it  has  attained  one 
half  of  it  at  two  years  and  a  hal^  and  three- 
fourths  at  nine  or  ten  years.  Between  the 
seventeenth  and  twenty-first  years  the  growth 
almost  entirely  ceases.  Man  rarely  exceeds  six 
feet,  and  seldom  remains  under  five.  Woman 
w  ordinarily  some  inches  shorter.  When  the 
full  stature  is  attained,  the  body  generally  be- 
pns  to  increase  in  bulk ;  fat  is  accumulated  in 
the  cellular  tissue;  afterwards  the  solids  be- 
come rigid ;  the  fat  is  commonly  absorbed ; 
the  before  smoothly-filled  integument  falls  in 
wrinkles;  and  old  age  arrives,  with  decrepi- 
tude, decay,  and  death.  Man  rarely  lives  be- 
yond a  hundred  years ;  and  most  of  the  species, 
either  from  disease,  accidents,  or  merely  old 
age,  perish  before  that  tenm 

'The  child,'  says  Curier,  'needs  the  assist- 
ance of  its  mother  much  longer  than  her  milk ; 
whence  results  an  education  intellectual  as  well 
as  physical,  and  a  durable  mutual  attachment. 
From  the  long  period  of  infantile  weakness 
results  domestic  subordination,  and,  conse- 
quently, the  order  of  society  at  large ;  as  the 
young  persons  which  compose  the  new  families 
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continue  to  preserve  with  their  parents  thoM 
tender  relations  to  which  they  have  been  so 
long  accustomed  This  disposition  to  mutual 
assistance  multiplies  to  an  almost  unlimited 
extent  those  advantages  previously  derived  by 
isolated  man  from  his  intelligence.  It  has  as- 
sisted him  to  tame  or  repulse  other  animals,  to 
defend  himself  from  the  effects  of  climate,  and 
thus  enabled  him  to  cover  the  earth  with  his 
species.  Circumstances,  more  or  less  favour^ 
able,  have  restrained  the  social  condition  within 
limited  degrees,  or  have  promoted  its  develope- 
ment.  The  glacial  climates  of  the  north  of 
both  continents,  and  the  impenetrable  forests 
of  America,  are  still  inhabited  by  the  savage 
hunter  or  fisherman  ;  the  immense  sandy  or 
salt  plains  of  Central  Asia  and  Africa  are 
covered  with  a  pastoral  P^plo  and  innumer- 
able herds.  These  hali-dvilised  hordes  as- 
semble at  the  call  of  every  enthusiastic  chief, 
and  overrun  the  cultivated  countries  that  sur- 
round them,  in  which  they  establish  themselves 
but  to  become  enervated,  and  to  be  subjected 
in  their  turn  to  the  next  invaders.  This  is  the 
true  cause  of  that  defipotism  which  in  every  age 
has  crushed  the  industry  called  forth  under  the 
fine  climates  of  Persia,  India,  and  China.  Mild 
climates,  soils  naturally  irrigated,  and  rich  in 
vegetables,  are  the  natural  cradles  of  agricul- 
ture and  civilisation ;  and  when  their  position 
is  such  as  to  afibrd  shelter  from  the  incursions 
of  barbarians,  talents  of  every  kind  are  mutu- 
ally excited.  Such  were  formerly  (the  first  in 
Europe)  Grreece  and  Italy ;  and  such  is  at  pre- 
sent nearly  all  the  happy  portion  of  the  earth's 
surface.' 

The  iirfluences  of  climate,  and  of  the  dif- 
ferent habits  and  social  conditions  thence  re- 
sulting, are  associated  with  differences  of  form, 
stature,  features,  and  colour  of  the  skin ;  not 
greater,  "however,  than  the  corresponding  dif- 
ferences which  indicate  varieties  of  a  species  in 
the  lower  Mammalia ;  and  accordingly  natural- 
ists have  distinguished,  and  have  characterised 
with  more  or  less  success,  different  races  or 
varieties  of  man.  As  the  races  and  varieties 
of  the  domesticated  quadrupeds,  so  also  those 
of  the  human  species,  blend  imperceptibly  with 
each  other;  and  the  absence  of  well-defined 
boundaries  depends  not  only  on  the  gradual 
subsidence  ana  change  of  those  physical  causes 
which  probably  gave  rise  to  the  original  varie- 
ties, but  also  to  the  faculty  common  to  the  in- 
dividuals of  different  varieties  of  the  same 
species  to  produce,  by  their  union,  individuals 
capable  of  propagating  the  intermediate  variety. 
Hence  has  arisen  the  difiiculty  of  defining  the 
primary  races  of  man,  and  the  discrepancy 
which  exists  in  the  conclusions  of  those  na- 
turalists who  have  devoted  the  greatest  atten- 
tion to  this  important  and  most  interesting 
branch  of  zoology.  Cuvier  considers  that 
three  varieties  are  eminently  distinct — the 
white,  or  Cfaucasian;  the  yellow,  or  Mongo* 
Han  ;  the  black,  or  JEtAiopian. 

*  The  Caucasian,'  he  observes,  *  to  which  we 
belong,  is  distinguished  by  the  beauty  of  tha 
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othI  wbich  fornm  the  head ;  and  it  is  this  one 
which  has  given  rise  to  the  most  civilised  na- 
tions— ^to  those  which  have  generally  held  the 
rest  in  subjection.  It  varies  in  complexion  and 
in  the  colour  of  the  hair. 

'  The  Mongolian  is  known  by  his  projecting 
cheekbones,  flat  visage,  narrow  and  oblique 
eyebrows,  scanty  beaixl,  and  olive  complexion. 
Great  empires  have  been  established  by  this 
race  in  China  and  Japan,  and  its  conquests 
have  sometimes  extended  to  this  side  of  the 
Great  Desert;  but  its  civilisation  has  always 
remained  stationary. 

'The  Negro  or  ^Ethiopian  race  is  confined 
to  the  southward  of  the  Atlas  chain  of  moun- 
tains. Its  colour  is  black,  its  hair  crisped,  the 
cranium  is  contracted,  and  the  nose  flattened. 
The  projecting  muzzle  and  thick  lips  evidently 
approximate  it  to  the  apes.  The  hordes  of 
which  it  is  composed  have  always  continued 
barbarous.' 

To  the  three  primary  races  characterised  by 
Cuvier,  Blumenbach  adds  the  Malayan  and 
American  races.  Of  the  Malays,  however, 
Cuvier  asks,  '  Can  they  be  clearly  dibtinguished 
from  their  neighbours  on  both  sides,  the  Cau- 
casian Indians  and  the  Mongolian  Chinese?' 
And  with  regard  to  the  Americans,  he  states, 
'They  have  no  precise  or  constant  character 
which  can  entitle  them  to  be  considered  as  a 
particular  race.  Their  copper-coloured  com- 
plexion is  not  sufiScient  Their  general  black 
hair  and  scanty  beard  would  induce  us  to  ap- 
proximate them  to  the  Mongols,  if  their  de- 
fined features,  their  noee  as  projecting  as  ours, 
their  large  and  open  eyes,  did  not  oppose  such 
a  theory,  and  correspond  with  the  features  of 
the  European.' 

Dr.  Prichard,  however,  considered  that  there 
are  seven  classes  of  nations  which  may  bo  sepa- 
rated from  each  other  by  strongly  marked  lines. 

The  first  class  corresponds  with  Cuvier's 
Caucasian  variety,  .but  which  Dr.  Prichard 
prefers  to  call  Irantan. 

The  secondf  which  he  terms  Turanian,  is 
equivalent  to  the  Mongolian  variety. 

The  third  class  are  the  native  American 
races,  excluding  the  Esquimaux  and  some 
tribes  which  resemble  them  more  than  the 
majority  of  inhabitants  of  the  New  World. 
.  The  fourth  class  comprises  only  the  Hot- 
tentot and  Bushman  races. 

A  fifth  class  includes  the  Negroes. 

The  Hxfh  class  consists  of  the  Papuans^  or 
woolly-haired  natives  of  Polynesia. 

The  seventh  class  includes  the  Alfonrou  and 
Australian  races. 

-  The  above  classification  has  not  generally 
been  adopted. 

A  study  of  the  resemblances  and  differences 
of  human  speech  in  various  regions  and  various 
ages,  has  added  much  and  will  contribute  more 
to  the  true  knowledge  and  definition  of  the 
primitive  races  of  the  human  species.  It  has 
already  led  to  the  establishment  of  the  follow- 
ing families  of  languages:  The  8(ffutie,  to 
which  belong  the  Hebrew,  Arabic,  Chaldean, 
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Syrian,  PhoBuician,  and  Ethiopian ;  the  Aryan 
or  Indo-European^  which  includes  Sanscrit, 
Persian,  Greek,  Latin,  German,  and  Celtic ;  the 
MonotyUabio  languages,  as  Cfaanese,  Thibetan, 
Birman,  Siamese ;  the  Polysynthctic  languages, 
a  dass  including  most  of  the  American-Indian 
dialects.  The  combination  of  zoological,  ana- 
tomical, and  glossological  characters,  is  btill 
wanting  to  establish  the  exact  characters  and 
limits  of  the  human  races.     [Akthbopologt.] 

Manatee  or  llCaiiati.  A  genus  of  Sire- 
niau  Mammalia,  in  which  the  molar  teeth  haTe 
square  crowns  marked  by  two  transverse  ridges. 
There  are  no  incisors  or  canines  in  the  adulL 
Species  are  known  from  the  tropical  seas  of 
both  Africa  and  America. 

llCaaby*s  Sliot.  [Lifb-pussbbvixq  Ap- 
paratus.] 

ncaaoliliieel  (Mancinella,  the  Spanish 
name).  The  Hippomane  Afancineila,  a  tree  in- 
habiting the  West  India  islands,  and  celebrated 
for  its  poisonous  qualities.  It  is  asserted  that 
to  sleep  beneath  its  sliade  is  fatal ;  and  that 
the  land-crabs  found  in  the  groves  of  man- 
chineel  become  poisonous  from  feeding  on  its 
seeds.  Although  there  is  much  exaggeration 
in  these  stories,  no  doubt  exists  of  the  deadly 
effects- of  manchineel  juice  when  introduced 
into  the  system. 

ncaaelaite.  A  brown  silicato  of  zinc 
[Shithsontfb]  from  Mancino,  near  Leghorn. 

ncaadainiis  (Lat.  we  enjoin).  In  Law,  a 
prerogative  writ,  in  the  form  of  a  command, 
issuing  from  the  Court  of  King's  Bench,  di- 
rected to  any  person,  corporation,  or  inferior 
court  of  judicature  within  the  king's  dominioDs, 
requiring  them  to  perform  various  duties.  It 
is  grounded  on  the  suggestion  of  a  party  in- 
jured by  the  acts  or  omissions  of  such  penons 
or  bodies ;  and  lies,  for  instance,  to  compel  the 
admission  or  restoration  of  a  party  applying  to 
an  ofiSco  or  franchise  which  has  been  illegally 
withheld,  for  the  production  of  public  papers, 
to  compel  the  holding  of  courts,  &c.  The  pro- 
ceedings on  mandamus  have  been  remodelled 
by  the  Common  Law  Procedure  Acta,  1852  & 
1854,  so  as  nearly  to  resemble  those  on  an 
ordinary  action. 

Mandarin.  The  Portuguese  term  (from 
Port,  mandar,  Lat  mandare,  to  command)  for 
a  member  of  the  official  order  of  nobility  in 
China.  Mandarins  are  either  civil  or  military : 
of  the  former  there  are  nine  classes,  of  the  latter 
five.  Although  the  mandarins  are  inferior  in 
dignity  to  the  higher  class  of  nobility,  whose 
dignity  partakes  of  a  personal  character,  they 
form  the  effective  ministiy  and  magistmcy  of 
the  country.  The  Chinese  equivalent  of  vtan- 
darin  is  kouon,  which  signifies  literally  apubOe 
character. 

nCandata  (Fr.).  A  French  goremment 
negotiable  security,  issued  for  a  short  time 
(under  the  Directory)  after  the  withdrawal  of 
AssiONATS  [which  seel. 

Mand^lie  Aold  (Ger.  mandel,  an  alm&nd), 
A  white  crystalline  acid  obtained  by  the  sctaon 
of  hydrochloric  add  on  bitter-almond  oiL    Its 
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ehfmkad  fonnuk  v  CieHTOj  +  H  0.      It  hasj 
aL«o  been  called  Formobcmoilic  acid,  inasmuch  j 
as  it  contains  the  elements  of  formic  acid  and 
hjdraret  of  benzoyle. 

'Vuidtbto  (LaJL  mandibola,  a  jau)).  In 
Zoology,  this  term  ia  applied  to  the  lower  law 
of  mammals^  and  to  both  jaws  of  birds  (ex- 
w^  b^  liliger,  who  restricts  its  meaning  to  the 
lower  jaw  in  this  class  also).  In  insects  it  is 
^plied  to  the  upper  or  anterior  pair  of  jaws. 

MftB«ibnlAtas  (Lat.  mandibnla).  The 
oune  of  a  grand  section  of  insects,  including  all 
those  which  preserre  their  organs  of  mastication 
in  their  last  or  perfect  stage  of  metamorphosis. 

ItuUUoe.  The  American  name  of  a  plant, 
otherwise  called  Cassam,  which  is  cultivated 
vithin  the  tropics  of  America^  for  the  sake  of 
thf  ftecula  contained  in  its  stems.  It  is  the 
iinihot  vtiHjMma  of  botanists,  formerly  called 
latropka  Manikot.  Tapioca  is  one  of  its  pro- 
ducts. In  its  raw  state  the  plant  is  poisonous ; 
biit  by  torrnfaction  and  washing  the  &ecula  is 
i^odered  harmless.     [Manihot.I 

MuMlnicwi^  (Or.  fuaf6pay6ffaSf  corrupted  j 
iDto  the  French  main  d«  gJoire^  and  the 
Enslivh  mandrake).  The  name  of  a  genus 
of  Solanaee^.  M.  officinarum  is  a  beautiful 
autumn-blooming  perennial,  with  wavy  mar- 
gined leares  and  deep  purple  flowers.  It  has 
a  thick  fleshy  root.  The  herb  mentionfd  in 
(>en<^  XXX.,  which  our  translation  renders 
nundmke,  was  probably  some  flower  or  root 
tfl  which  common  belief  attached  value  as  a 
philter.  The  mandzake  of  modern  as  wt  11  as 
rias&ical  su^^rstitioii  is  a  herb  supposed  to  have 
a  re<i^mblance  to  tbe  shape  of  a  man.  Those 
who  tear  it  from  the  ground  are  obliged  to  do  so 
with  peculiar  ceremonials :  shrieks  and  groans 
9if  heard  to  issue  from  it<,  which  have  the  power 
cf  injuring  the  unwary  person  who  hears  them. 
Its  ^ourite  habitat  was  believed  to  be  the 
^ond  under  a  gallows  on  which  a  criminal 
wan  hanging.  When  plucked,  it  was  said  to  be 
useful  in  conjurations,  for  the  transformation 
of  men  or  beasts;  and  was  also  believed  to 
finable  the  possessor  to  acquire  riches  at  play, 
ami  to  discover  hidden  treasures. 

Ilaiidr«l  (Fr.  mandrin).  In  Mechanics,  a 
rpTwlving  shank  to  which  turners  affix  their 
work  in  a  lathe;  it  also  signifies  the  part  of 
?he  anvil,  or  other  tool,  used  by  smiths  to 
h*hi(m  the  rough  work  upon. 

HaadrllL  A  baboon.  The  name  of  the 
f'atarrhine  monkeys  of  the  genus  PapiOf  Cuv. 
Th«7  an  the  hirgest,  most  brutal,  and  ferocious 
of  tbe  baboons.  Tlie  mandrill  proper  is  the 
great  blue-faced  baboon  of  our  menageries— 
Siiitia  Mormon  and  Maimon  of  Linnteus.  It  is 
of  a  greyish  brown,  inclining  to  olive  above, 
vith  the'dieeks  blue  and  furrowed.  The  nose 
io  the  adult  male  becomes  red,  and  even  in- 
olinra  to  a  fine  scarlet  at  the  end.  It  is  difficult, 
Mya  Cuvier,  to  imagine  n  more  hideous  or 
extraordinary  animal  The  male  attains  the 
f  ize  of  a  man,  and  is  a  terror  to  the  negroes  of 
Ouiue*  and  the  other  parts  of  Africa,  of  whicli 
this  species  i«  a  native. 
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The  general  name  given  by  the 
Latins  to  the  roirits  of  the  dea£  The  word 
means  '  the  gooa  one^,'  and  recuis  in  the  name 
of  Mana,  an  Italian  goddess,  and  its  opposite 
is  found  in  the  word  immania.  They  were 
commonly  identified  with  the  lares,  and  so 
received  the  name  of  Dii  Manes.  In  the  month 
of  February,  annually,  all  the  Manes  were  propi- 
tiated in  tLe  Feralia  or  Parentalia  during  twelve 
days.  The  stones  in  the  Roman  burial-places, 
and  their  funereal  urns,  were  generally  inscribed 
with  the  letters  D.M.S.  (Dis  Manibus  Sacrum). 
■Cangaiiese.  This  name  is  generally  given 
to  a  black  mineral,  originally  described,  in 
the  year  1774,  by  Scheele  as  a  peculiar 
earth,  afterwards  shown  by  Oahn  to  be  tlie 
oxide  of  a  metallic  substance  which  he  called 
magnesium.  This  term,  however,  having  been 
applied  to  the  metallic  base  of  magnesia,  the 
word  manganese  has  been  adopted  to  designate 
the  metal ;  and  the  ore  above  referred  to  has 
been  called  black  oxid(\  or  peroxide  of  man^ 
ganesf.  The  metal  itself  has  a  specific  grarity 
of  8-013.  It  is  grey,  hard,  brittle,  and  very 
difficult  of  fusion.  The  black  oxide  is  largely 
employed  as  a  source  of  oxygen,  and  is  espe- 
cially important  from  the  use  which  is  made 
of  it  in  the  deoomix>sition  of  hydrochloric 
acid  for  the  production  of  chlorine.  Man- 
ganese has  the  atomic  weight  28;  and  the 
black  oxide,  being  a  compound  of  1  atom  of 
manganese  and  2  of  oxvgen,  has  the  equi- 
valent 44  (28  +  16).  There  is  also  a  prot- 
rjxiide  of  manganese,  composed  of  28  metal 
+  8  uxygrn,  which  is  the  basis  of  the  salts  of 
this  metaL  Wlien  hydrate  or  carbonate  of 
potash,  or  nitre,  are  fused  with  peroxide  of 
manganef^e  in  an  open  vessel,  a  daurk-ooloured 
compound  is  obtained,  long  known  under  the 
name  of  chameleon  mineral,  in  consequence  of 
its  yielding  in  cold  water  a  solution  which  is  at 
first  green,  then  blue,  purple,  red,  brown,  and 
ultimately  deposits  a  brown  powder,  and  be- 
comes colourless.  This  substance  contains  man- 
ganate  of  potash.  A  compound  of  1  atom  of 
manganese  and  3  of  oxygen  has  been  called 
manganic  acid.  In  the  pink  solution,  which 
is  produced  at  once  by  the  action  of  hot 
water,  manganese  exists  in  a  higher  state  of 
oxidation,  forming  the  per-manganic  acid;  in 
which  2  atoms  of  manganese  are  combined 
with  7  of  oxygen.  Both  these  compounds  are 
very  easy  of  decomposition,  readily  yielding 
oxygen  to  organic  matters,  and  are  used  as  de- 
odorisers and  disinfectants.  Some  of  the  proto- 
salts  of  manganese  are  used  in  calico-printing 
as  the  source  of  brown  colours,  and  occasionally 
as  deoxidising  agents.  Manganese  is  some- 
times present  in  steel. 
Kaavaaese  Spar.  [RHODONrra.] 
KaaffUiite.  Grey  oxide  of  manganese. 
The  purest  and  most  beaut ifullycrysUl Used  ore 
of  m.<ingsnese,  of  which  it  is  a  hydrated  per- 
oxide. It  occurs  in  columnar  crystals,  which 
are  striated  vertically  and  often  grouped  in 
bundles  ;  also  fibrous  and  massive,  or  radiating, 
and  granular. 
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Maiiffe'(Fr.  d^manger,  to  itch).  An  erup- 
tive disease  which  attacks  several  domestic  ani- 
mals, especially  the  dog.  It  is  said  to  resemble 
the  itch,  and,  like  that  disease,  to  be  produced 
by  a  minute  species  of  acarus  which  burrows 
beneath  the  cuticle.  It  is  stated  that  the  fluid 
discharged  from  the  eniption  of  mange,  in  horses 
and  dogs,  hsis  produced  tlie  itch  upon  the  human 
skin.  It  is  produced  by  confinement,  want  of 
cleanliness,  and  bad  food. 

nCanflrer.  On  Shipboard,  the  space  near  the 
hawse  holes,  bounded  on  the  after  side  by  a 
partition  across  the  bows,  called  the  manger 
hoardy  to  receive  any  water  which  may  enter 
the  hawse  holes.  This  water,  instead  of  being 
allowed  to  flood  the  deck,  is  forced  to  return 
through  the  scuppers. 

XaniTO  (mangos  marum,  in  the  Tamul  lan- 
guage of  India).  The  Mangifera  indicOy  a 
vexy  large  fruit  tree,  inhabiting  the  tropical 
parts  of  Asia,  throughout  iW.  which  it  is  as 
extensively  cultivated  as  the  apple  and  .pear 
are  in  Europe.  Old  specimens  have  been 
seen  with  a  trunk  from  ten  to  fifteen  feet  in 
circumference.  The  fruit  is  something  like  a 
nectarine,  but  more  compressed,  longer,  and 
more  curved.  It  contains  a  large  stone,  covered 
with  CGArse  fibres,  which  lose  themselves  in 
the  succulent  flesh.  The  wild  and  inferior 
varieties  of  this  fruit  taste  so  strongly  of  tur- 
pentine as  to  be  wholly  unfit  for  use  by 
Europeans;  but  in  the  fine  varieties  this 
flavour  is  replaced  by  a  rich  sugary  quality, 
which  renders  it  very  delicious.  In  this  coun- 
try the  mango  has  rarely  ripened  its  fruit ;  but 
it  is  commonly  sold  in  a  pickled  state. 

BCaarold  'Wnrael  or  Manffel  VTorsel. 
The  root  of  the  Beta  vulgaris  macrorhira.  It 
is  cultivated  for  the  food  of  cattle,  and  for  its 
saccharine  juice.     [Bbbt.] 

Kanroiiel  (Ital.  manganella,  Gr.  fjJryya' 
yov).  An  ancient  engine  of  war,  similar  to  the 
trebuchet.     [Trebuchbt.] 

SCaniTOSteen.  The  fruit  of  the  Garcinia 
Nangostana^  growing  in  Java  and  the  Molucca 
Islands :  it  is  of  the  size  of  an  orange,  and  of 
a  delicious  flavour. 

Kani^rove  (probably  an  abbreviation  of 
mangle  grove,  the  former  being  the  Malay 
name).  A  tree  inhabiting  the  shores  of  the 
tropical  parts  of  the  world  in  either  hemi- 
sphere, and  well  known  to  navigators  on  ac- 
count of  the  dense  groves  which  it  forms  even 
down  into  the  water  itself.  It  belongs  to  the 
genus  Rhijpophora  (its  name  being  EMzophora 
Matigle\  and  is  principally  remarkable  for  its 
seeds  germinating  before  they  leave  the  case  in 
which  they  were  generated  on  the  branches. 
The  young  radicle  grows  downwards  through 
the  humid  air  tiU  it  reaches  the  mud,  in  which 
it  fixes  itself,  and  then  the  leaves  and  new 
stem  unfold  at  the  opposite  end.  The  White 
Mangrove  is  Lagunciilaria  racemosa,  and  the 
Blnck  Mangrove  Avicenw'a  tomentosa. 

Mania  (Or.).  Madness.  It  is  defined  to 
bo  delirium,  unattended  by  fever.  The  emo- 
tions are  especially  disordered  in  this  form  of 
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insanity.  Violent  expressions  of  pasaons  attend 
the  disease  when  acute, 

Kanlclielsta.  The  followers  of  Manes,  an 
Oriental  heretic  of  the  3rd  century,  who,  having 
been  ordained  a  Christian  presbyter,  attempted 
to  effect  a  combination  between  Christianitj 
and  the  current  philosophical  systems  of  the 
East  He  pursued  herein  the  same  course  with 
the  Valentinians,  Basilidians,  and  muny  others, 
whose  leading  ideas  may  be  denominated  Gno- 
stic. He  maintained  a  dualism  of  principles 
governing  tlie  world,  and  a  succession  of  dual- 
isms generated  from  them,  like  the  Gnostic 
aeons.  All  things  were  effected  by  the  combinar 
tion  or  repulsion  of  the  good  and  the  bad ;  men 
had  a  double  soul,  good  and  evil ;  even  their 
bodies  were  supposed  to  be  formed  the  upper 
half  by  God,  the  lower  by  the  Devil.  The  Old 
Testament  was  referred  to  the  inspiration  of 
the  evil  principle,  the  New  to  that  of  the  good. 
In  the  latter,  Manes  proposed  many  alterations, 
and  maintained  also  the  authenticity  of  varions 
apocr^'phal  scriptures.  A  great  part  of  his  sys- 
tem related  to  cosmogony  and  psychology.  Like 
most  other  Oriental  systems,  the  Manichean 
heresy  was  celebrated  alike  for  the  austerities 
which  it  enjoined,  and  for  the  scandalous  ex- 
cesses which  were  attributed  to  its  most  zealous 
votaries.  The  charge  of  Manicheism  was  fre- 
quently brought  against  the  early  reforming 
sects,  such  as  the  Albigenses,  Waldenses,  Pi- 
cards,  &c  (Beausobre,  Hist,  Critique  de  Maui" 
chee  et  du  ManichHtme^  Amst  1734 ;  Gieseler, 
vol.  i.  150  (transl.),  ii.  151,  iii.  340;  Mihnan, 
Hi»t,  of  Christianity  il  322.) 

Kanifesto.  In  Politics,  a  declaration  of 
motives  publicly  issued  by  a  belligerent  state, 
or  by  a  general  acting  with  full  powers,  pre- 
viously to  the  commencement  of  hostilities. 
They  are  in  the  form  of  letters,  with  a  super- 
scription or  heading  addressed  to  the  public  in 
general,  and  signed  with  the  name  of  the  sore- 
reign  who  sends  them  forth.  The  usage  of 
issuing  manifestoes  is  said  to  date  so  far  back  as 
the  fourteenth  century.  The  term  is  probably 
derived  from  the  Latin  words  manifeetum  e^ 
widi  which  such  documents  usually  commenced. 

Kaniliot  (its  native  name).  A  genus  of 
Euphorbiacea  cultivated  in  tropical  America  for 
the  Mandioc  or  Cassava  root  furnished  by  one 
of  its  species,  M.  utilissima.  They  are  shrubby 
plants,  with  palmatifid  leaves,  ana  fleshy  roots, 
from  which  the  Cassava  is  prepared.  [MAiinioc.] 

BKanlpulatloii.  In  Chemistry,  this  term 
embraces  the  manual  and  mechanical  operations 
of  the  laboratory ;  and  in  the  delicate  details  of 
analysis,  as,  well  as  in  the  exhibition  of  class 
experiments,  great  skill  and  practice  in  mani- 
pulation are  required.  The  processes  of  weigh- 
ing, measuring,  filtering,  distiUing,  precipi- 
tating, dissolving,  using  the  blowpipe,  &e.  all 
come  within  the  meaning  of  manipulation. 

Manlpttlns  (Lat).  In  Boman  Militaiy  An- 
tiquities, a  subdivision  of  the  cohort :  so  called 
from  the  handful  of  grass,  straw,  &c.  which 
formed  its  original  standard.  A  maniple  of 
triarii  consisted  of  60  men,  one  of  hastati  and 
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iirineipes  of  120,  when  the  number  of  the 
legioD  was  300.    [Lbqiok.  ] 

MaiitB.  The  uame  of  a  genus  of  Edentate 
Mammals,  singularly  characterised  by  being 
covered  with  Lirge,  strong;  imbricated  horny 
scales,  like  the  Lacertine  reptiles,'  and  hence 
commooly  called  scaly  lizards,  and  figuring  in 
oldzoolo^cal  works  among  that  class  of  animals. 
The  manises,  or  pangolins,  are,  however,  true 
varm-blooded  mammals,  and  rank  in  the  sys- 
tem of  Cuvier  among  the  Edentate  order ;  of 
which  they  may  be  regarded  as  typical  forms, 
being  destitute  of  teeth,  and  provided  with 
a  tongue  of  extraordinary  length,  with  as- 
sociated glands  for  preparing  an  abundance 
of  adhesive  mucus.  By  this  organisation 
they  are  peculiarlv  adapted  to  prey  on  ants, 
termites,  &c. ;  and  certain  of  their  daws  are 
extraordinarily  developed,  to  enable  them  to 
break  through  the  walls  of  the  habitations  of 
these  social  insects.  The  manises  are  confined 
to  the  warmest  regions  of  Asia  and  Africa, 
where  they  play  a  corresponding  part  with  that 
assigned  to  the  true  ant-eaters  i^Mifrmecophaga) 
in  Son&  America. 

Manitnuik.  In  Entomology,  a  term  given 
to  the  anterior  segment  of  the  trunk,  in  which 
the  head  inosculates,  or  on  which  it  turns. 

Miinna  (the  Hebrew  form  of  this  word 
is  man ;  some  hold  that  the  Jews  adopted  the 
Arabic  name,  while  others  regard  it  as  an 
Egyptian  word).  What  we  now  call  manna  is 
a  saccharine  substance  which  exudes  from  the 
haik  of  various  species  of  Ash,  chiefly  Omus 
rotundi/olia  and  ettropaa^  species  formerlv  re- 
ferred to  Fraxinus,  natives  of  the  south  of 
Europe,  especially  Sicily  and  Calabria.  Manna 
is  used  in  medicine  as  a  mild  aperient.  It 
differB  remarkably  from  common  sugar  in  not 
being  susceptible  of  vinous  fermentation;  so 
that,  if  mixed  with  common  sugar  and  yeast, 
and  sobjected  to  the  process  of  fermentation, 
the  sugar  becomes  converted  into  carbonic  acid 
and  alcohol,  but  the  manna  remains  unaltered 
in  the  liquor.  When  manna  is  dissolved  in 
boiling  alcohol,  the  solution,  as  it  cools,  de- 
posits it  in  flaky  and  acicnlar  crystals,  often 
arranged  in  concentric  groups.  Hanna,  thus 
pnrifieid,  has  been  chemically  designated  by  the 
term  mannite,  Mannite  is  found  in  variable 
quantities  in  a  great  variety  of  plants,  and  is 
a  product  of  the  vinous  fermentation  of  sugar. 
The  composition  of  mannite  is  represented  by 
C.HtO,,  or  (C8H5O4  +  2HO). 

IWaima  Ciroup.  The  prepared  seeds  of 
Glycerin  fiuitans  \  also  a  granular  preparation 
of  wheat  deprived  of  bran,  used  as  an  article 
of  food  for  children  and  invalids. 

XUtntte.    [Makna.] 

Manometer  or  Kanoaoope  (Gr.'  fiay^f, 
fw,  and  iU-rpoVf  a  measure,  or  VKorht,  I  view). 
An  instrument  for  measuring  the  density  of 
^e  air,  or  rather  its  elastic  force,  to  which 
the  density  is  proportional.     [Pneumatics.] 

Xaaor  (Old  Fr.  manoir,  from  Lat.  manco, 
/  abide^  On  the  introduction  of  the  feudal 
system  into  England,  and  the  consequent  eslab- 
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lishment  of  the  principle  that  every  person,  save 
the  king,  was  dependent  on  a  superior,  the  whole 
country  was  parcelled  out  into  lordships  or 
manors.  These  divisions  have  generally,  but 
not  always,  the.same  boundaries  as  the  parish, 
single  parishes  havine  sometimes  two  or  more 
manors  in  them.  All  manors  contained,  under 
the  lord,  a  number  of  freeholders  owing  suit 
and  service,  a  number  of  nativi  or  villeins  owing 
suit  and  labour,  and  a  few  peasants  called 
coterales,  who  occupied  huts  with  some  small 
curtilage  or  garden  annexed. 

The  manor  court  was  an  invariable  accom- 
paniment of  the  manorial  system,  and  the  re- 
cords of  these  courts  formed  the  evidence  for 
which  the  customs  of  the  manor  were  main- 
tained. These  customs  present  an  infinite  va- 
riety, though  in  consequence  of  the  general 
enfranchisement  of  copyholds,  the  modern  re- 
presentative of  the  villein  or  base  tenure,  many 
customs  have  become  obsolete.  The  manor  court 
in  mediaeval  times  was  the  chief  police  machinery 
of  the  age.  It  took  cognisance  of  breachefl  of  the 
peace,  and  where  it  had  the  high  jurisdiction,  in- 
flicted penalties  for  felony.  It  had  a  coordinate 
jurisdiction  with  the  coroner  over  fraudulent 
dealers,  and  exacted  fines  for  violations  of  tho 
assize  of  bread  and  beer.  The  process  was 
very  simple  and  effective.  The  lord  of  the 
manor  presided  by  his  steward,  and  a  jury 
variable  in  number  was  elected.  Sometim^^ 
the  juiy  chose  the  seneschal  or  steward.  The 
first  business  of  the  jury  was  to  enroll  adults, 
if  any  appeared,  in  the  decenna,  or  tything,  a 
small  fine  being  levied  on  registration.  Tliis 
regulation  was  part  of  the  old  view  of 
frankpledge.  Then  they  appointed  aletjinters, 
who  licensed  common  brewers  to  brt)ach  such 
casks  as  the  tasters  declared  to  be  equal  to  the 
strength  or  goodness  designated  by  the  assize. 
Heavy  fines  were  inflict^  on  any  breach  of 
this  regulation.  Similarly  they  who  sold  bread 
contrary  to  the  assize  were  mulctcKt 

The  jury  then  presented  all  offenders  ngainst 
the  peace.  The  commonest  charges,  as  might 
be  expected,  were  those  of  injurious  language 
and  assault.  The  culprit  was  said  to  be  placed 
at  the  mercy  of  the  court,  and  a  small  fine  was 
levied  for  the  offence.  When  the  offence  was 
committed  by  a  married  woman,  the  bnsband 
was  mulcted,  and  pledges  were  exacted  for  pay- 
ment of  the  fine. 

The  proceeds  of  all  fines  were  paid  to  the 
lord.  As  the  steward  could  inflict  no  penalty 
except  on  the  presentment  of  the  jury,  a  check 
was  put  on  extortion  by  the  feudal  superior, 
and  it  was  the  plain  interest  of  the  lord  to 
levy  moderate  fines  on  culprits.  As  tho 
penalties  became  the  property  of  the  lor  I,  the 
tenants  could  not  or  would  not  make  tlie  sen- 
tences of  the  court  a  means  for  individual 
prosecution,  or,  at  least,  of  private  advantage ; 
while  the  authority  of  the  oourt  was  habitually 
invoked  in  order  to  save  the  tenants  from 
dishonest  practices,  or  turbulent  and  violent 
acts.  No  manor,  however,  it  appears,  could 
take    cognisance    of    any    plea    involving    a 
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tenant's  right  to  his  lands,  except,  of  coune,  in 
breaches  of  fealty.  These  pleas  were  reserved 
to  the  county  court,  op  (when  this  court  became 
obsolete)  to  the  courts  at  Westminster  Hall  or 
the  justices  in  eyre. 

BKanropes.  On  Shipboard,  the  small  ropes 
used  to  assist  in  passing  up  and  down  gang- 
ways, hatchways^  &c. 

Mansard  Soof«  In  Architecture,  this 
wonl  is  applied  to  a  curb  roof  sufficiently  lofty 
to  admit  of  an  attic  being  lodged  in  it.  The 
filansard  roofs  are  so  named  after  their  in- 
ventor, who  introduced  them  in  consequence 
of  a  municipal  law  fixing  the  height  at  which 
the  front  walls  of  houses  might  be  built  in 
Paris.  They  are  characteristic  of  Uie  architec- 
ture of  the  period  of  Louis  XIV. 

Maase  (Low  Lat  mansus»  mansum,  a  re- 
sidence). The  term  used  in  the  northern  pro- 
vinces of  England  and  in  Scotland  to  express  a 
parsonage  house. 

ManrtanylitT.  In  English  Criminal 
Law,  this  term  is  defined  a  '  felonious  killing 
without  malice,  before  the  blood  has  time  to 
cooV  including,  in  practice,  both  killing  under 
the  infiuence  of  sudden  passion,  and  also 
killing  by  careless  accident  or  negligence.  It 
is  thus  distinguished  from  murder  on  the  one 
hand,  and  from  excusable  or  justifiable  homi- 
cide on  the  other.  The  offence  is  felony,  and 
the  punishment  varies  from  penal  servitude  for 
life  down  to  imprisonment  or  fine  of  the 
slightest  amount,  according  to  the  several  cir- 
cumstances of  what  is  of  necessity  a  very  various 
chiss  of  actions.    [Homicidb  ;  Mubbhr.] 

Mantelet.    [Maiytlet.] 

Mantis  (Gr.  a  prophet ;  applied  by  Theo- 
critus, IdvL  X.  18,  to  the  cicada^.  A  Linnsean 
genus  of  OrthopteiOtts  insects,  characterised  by 
having  the  head  exposed,  and  the  body  narrow 
and  elongated;  the  palpi  short,  and  terminating 
in  a  point ;  the  liguJa  quadrifid ;  the  tarsi  five- 
jointed;  and  the  wings  simply  plaited  longi- 
tudinally, and  not  ray-wise,  like  a  fan.  The 
true  mantises — sometimes  called  praying  in- 
tectSj  on  account  of  the  position  of  the  anterior 
pair  of  legs,  which  differ  from  the  rest — are 
found  only  in  tropical  and  temperate  climates. 
They  are  diurnal,  and  remain  imnost  stationary 
on  plants  and  trees ;  frequently  resembling,  in 
a  remarkable  degree,  their  leaves  and  branches 
in  both  the  form  and  colour  of  the  wings  and 
body,  and  thus  they  deceive  the  smaller  insects 
on  which  they  prey.  Their  eggs  are  usually 
enclosed  in  a  capsule  formed  of  some  glutinous 
substance,  which  hardens  by  exposure  to  the 
air,  and  is  divided  internally  into  several  cells. 
It  is  curious  to  trace  the  correspondence  with 
the  vegetable  kingdom  already  noticed  in  the 
wings  and  body  continued  into  the  form  of  the 
egg-capsules,  which  in  many  species  doaely 
resemble  a  seed  receptacle  of  a  plant,  pre- 
senting regularly  disposed  ridces  and  angles, 
or  even  beine  bristled  with  little  spines.  The 
female  attaches  it  by  an  adhesive  secretion 
generally  to  the  stem  of  a  plant 

A  second  group  of  mantises,  characterised 
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1  by  having  the  anterior  legs  like  the  foUtyving 
I  ones,  now  form  a  distinct  subgeniis,  Speetntm, 
'  and  are  generally  called  spectre  insects.  Hey 
I  feed  exclusively  on  vegetables,  of  which  they 
singularly  resemble  the  dried  twigs.  The 
progress  of  entomology  has  required  further 
I  subdivisions  of  both  the  above  groups. . 
I  Mantliaa  (Lat  addition  or  otferweigU). 
The  decimal  part  of  a  logarithm.    In  Brigrs* 


system  the  nmntissa  remains  the  same,  and 


always  positive,  so  long  as  the  number  has  the 
same  significant  digits.  On  this  account  man- 
tissse  alone  are  registered  in  tables  of  commoD 
logarithms.  They  differ  from  the  true  loga- 
rithms only  by  positive  or  negative  integers, 
called  characteristics^  which  can  be  easily  sup- 
plied.   [Logarithms.] 

Mantle  (Lat.  mantellnm,  Fr.  manteau). 
In  Architecture,  the  piece  lying  horizontally 
across  from  one  jamb  erf  a  chimney  to  the  othpr. 

MAirrLB.  In  Malacology,  the  external  fold 
of  the  skin  of  the  molluscs. 

Mantlet  (Fr.  mantelet).    A  movable  shield 

used  as  a  protection  to  the  sappers  in  canyiog 

I  a  sap  towards  a  besieged  place,  or  to  protect  the 

gunners  at  an  embrasure.    Mantlets  are  made 

,  proof  against  the  fire  of  small  arms. 

Manual  (Lat.  manualis,  held  in  the  hand). 

I  A  name  origpnally  applied  to  the  Roman  Catho- 

!  lie  service  book,  from  its  convenient  size  (being 

such  as  might  be  carried  in  the  hand) ;  but  it 

now  signifies  any  work  used  chiefly  for  the  pur^ 

pose  of  reference. 

Mannfiaetore  (Lat.  manu&ctus,  made  by 
hand).  In  Political  Economy,  a  term  employed 
to  denote  the  processes  by  which  materials, 
already  produced  by  labour,  are  made  to  un- 
dergo some  change  or  modification,  and  there- 
upon become  available  or  more  eonv^ent  for 
human  use.  Some  of  the  products  of  human 
labour,  as  coal,  are  immediately  iiseftil ;  bat  by 
far  the  greater  amount  of  such  materials  as  are 
intended  to  supply  human  wants  or  demands, 
require  beyond  the  labour  needed  to  ^oodnn 
or  collect  them  a  forther  manipulation,  in 
order  that  they  nuiy  serve  the  ultimate  purpose 
for  which  they  were  originally  sought.  Thus, 
after  the  labour  of  the  husbandman  has  been 
devoted  to  the  production  of  oom,  the  labour 
of  the  miller  and  baker  are  requii«d,  that  the 
com  be  ground,  dressed,  and  made  into  bread. 
So  with  the  process  <^  mining.  The  miner 
gathers  the  ores,  or  the  crude  metals  of  which 
he  is  in  search,  in  order  that  the  raw  material 
may  be  handed  over  to  the  industiy  of  another 
class  of  workmen,  who  fashion  the  prodoce  of 
this  ruder  labour  into  the  various  implements 
which  the  necessities  of  civilised  societies  re- 
quire, or  comfort  and  elegance  demand.  Li 
common  language,  this  8econdar|r  laboor  is 
called  manufacturef  not  indeed  with  absolute 
correctness,  for  the  agriculturist  and  the  miner 
are  effectiyely  manufiicturers  as  well  as  the 
miller,  the  baker,  the  iron-master  and  the 
smith,  but  the  usage  of  language  gives  suffi- 
cient distinctness  to  the  sense  in  whidi  the 
term  before  us  is  employed. 


Digitized 


by  Google 


MANUFACTURE 


The  proYinae  of  manufiictnTe,  therefore,  \»  to 
shape  or  modify  materials  with  a  view  to  the 
derelopement  of  those  powers  or  forces  which 
thpy  possess,  and  which  are  necessary,  nsefal, 
or  convenient  to  mankind.  Some  materials  are 
produced  by  chemical  changes  in  the  constitu- 
tion of  ohjects,  and  the  change  necessary  for  their 
lx*ing  made  aTailable  for  human  use  can  be 
effected  immediately  by  human  labour ;  in  some 
the  change  is  brought  about  by  natural  che- 
mistry, and  human  labour  is  employed  indi- 
rectly towards  their  production.  For  instance, 
iron  can  be  reduced  from  its  ores  by  processes 
more  or  less  complex,  but  an  organic  substance 
like  wheats  wool,  or  meat)  can  be  produced  by 
DAtaral  proces84»8  only,  chemical  skill  being 
wholly  incompetent  to  synthesize  the  elements 
into  which  theso  products  can  be  readily  ana- 
lysed, and  so  to  produce  them  indefinitely  and 
at  pleasure.  In  these  cases,  all  that  human 
labour  can  efiect  is  to  select  such  localities  as 
are  fit,  or  most  fit,  for  production,  and  to  sti- 
mulate the  natural  process  by  such  aids  as 
science  or  experience  have  discovered.  When 
the  material  has  been  procured  by  one  or  the 
other  of  these  methods,  it  needs,  as  has  been 
said,  a  farther  manipulation  to  render  it  useful 
This  process  of  manufacture  is  carried  on,  and 
the  labour  exerted  on  it  is  diminished,  by  the 
application  of  those  principles  by  which  progres- 
sire  wealth  is  conditioned ;  those,  namely,  of  the 
dirision  of  labour,  and  the  economy  of  forces. 

By  the  diyision  of  labour  is  meant  that  con* 
tinual  distribution  of  the  various  mechanical 
acts  which  contribute  to  a  single  result  among 
an  increasing  number  of  agents  or  labourers. 
In  order  that  a  material  may  be  rendered  suit- 
able for  immediate  utility  or  consumption,  a 
great  number  of  separate  acts  must  needs  be 
performed  upon  it.  When  the  simplest  object 
of  eommon  use  is  examined,  it  will  be  found 
that  it  is  the  product  of  a  very  large  amount 
of  distinct  muscular  efforts.  A  common  ^in, 
for  instance,  is  a  pointed  piece  of  brass  wire, 
covered  with  a  thin  coating  of  tin,  and  furnished 
with  a  head.  Familiar  as  such  an  instrument 
is,  and  obvious  as  is  its  construction,  it  needs, 
in  order  to  be  produced,  perhaps  some  fifty 
difierent  acts  of  labour.  The  same  remark 
would  apply  in  still  greater  measure  to  a  watch, 
or,  88  we  are  told,  to  a  playing  card.  It  will, 
however,  be  manifest,  that  if  one  person  had  to 
perform  all  these  acts,  much  time  would  be 
lost  in  turning  from  one  act  to  another ;  that 
the  dexterity  with  which  one  habitual  act  is 
performed  will  be  much  greater  than  could  be 
acquired  if  the  same  man  had  to  perform  fifty 
or  a  hundred  separate  acts ;  and  that,  as  some  of 
those  acts  are  more  difficult  than  others,  there 
would,  if  the  same  person  did  all,  be  a  great 
loss  in  the  charge  of  production,  because  the 
lowest  labour  would  be  paid  at  the  same  rate 
as  the  highest.  Hence,  as  every  producer 
wishes  to  produce  at  the  least  possible  cost, 
or  charge,  or  labour  to  himself,  and  the  same 
motive  applies  to  the  employer  of  a  hundred 
or  a  thousand  workmen  as  to  an  individnal 
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labourer,  there  is  always  an  increasing  ten- 
dency towards  splitting  up  complex  operations 
into  as  large  a  number  of  separate  occupations 
as  possible,  in  order  that  the  greatest  results 
may  be  achieved  with  the  least  possible  labour 
or  loss,  since  all  superfiuous  labour  is  a  waste 
of  force,  and  an  economical  loss.  This  collec- 
tion, however,  of  separate  labourers  for  the 
purpose  of  producing  a  joint  or  common  re- 
sult can  be  effected  only  by  the  employment  of 
large  capital  in  manufacture,  and  consequently 
by  such  arrangements  as  secure  to  a  moral  cer- 
tainty a  prafit  to  the  person  who  ventures  on 
such  an  undertaking. 

The  same  disposition  which  underlies  all 
economical  progress,  the  wish,  namely,  to 
achieve  the  largest  possible  results  with  the 
least  possible  expenditure,  leads  to  that  economy 
of  forces  which  is  the  aim  of  manufacturing  in- 
dustry. It  will  be  manifest  that  all  value  is 
achieved  by^  labour  exercised  upon  materials, 
and  their  qualities,  in  answer  to  an  effectual 
demand  for  the  produce.  But  although  mus- 
cular and  nervous  labour,  that  is,  work  of  the 
hand  and  brain,  are  needed  to  set  those  forces 
in  motion  and  direct  them  to  the  required  end, 
still  there  are  natural  forces  which  man  may 
appropriate,  and  by  which  he  can  arrive  at 
results  far  more  stupendous  than  could  be 
reached  by  the  labour  of  his  single  arm,  or  by 
any  human  p«wer,  however  unsparingly  com- 
bined or  applied.  These  supplementary  forces 
are  not  only  more  effective,  but  they  are  far 
cheaper.  The  substitution  of  animal  for  human 
labour  is  a  direct  economy,  the  power  exercised 
by  a  horse  being  far  less  expensive  than  the 
same  amount  of  power  supplied  by  a  man.  Simi- 
larly, and  indeed  in  even  greater  mea'^ure,  the 
force  of  running  water  is  far  more  cheaply  ap- 
plied than  animal  labour  can  be ;  and  in  a  fuller 
sense  still,  the  late  discovered  power  of  steam 
is  generally  much  less  costly,  and  always  much 
more  effectual,  than  the  agen^  of  the  natural 
motion  of  water  and' air.  Hence  it  is  that 
these  powers  of  nature  have  been,  on  discovery, 
rende^  available  for  human  purposes;  ana 
hence,  also,  the  energies  of  systematic  discovery 
and  carefiil  adaptation  are  constantly  called 
into  activity  by  the  same  disposition  to  econo- 
mise cost^  and  to  diminish  direct  human  la- 
bour. It  is  by  such  means  that  the  progress  of 
modern  society  has  been  so  rapid ;  and  the  fruits 
of  research  and  reason  are,  it  may  be  fairly 
predicted,  made  so  secure  to  the  human  race, 
that  a  decline  into  barbarism,  and  a  loss  of 
civilisation,  with  a  retrogression  such  as  that 
which  ensued  on  the  downfall  of  the  Western 
Empire,  may  be  pronounced  to  be  theoretically 
impossible.  Modem  civilisation  is  so  fenced 
about  by  the  adaptation  of  natural  forces,  that 
it  is  not  conceivable  that  any  barbaric  vigour 
should  be  able  at  any  time  to  force  its  barriers 
and  rifle  it  of  its  superiority. 

It  is  only  in  modem  times  that  the  induc- 
tions of  physical  science  have  been  rendered 
available  for  the  economical  progress  of  society. 
And  the  reason  appears  to  lie  plainly  in  the 
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fttct  that  modem  societies  alone  have  freed 
themselves  from  the  cancer  of  slavery.  In 
ancient  communities  the  growth  of  mechanical 
skill,  except  to  a  scanty  extent  in  the  arts  of 
war,  was  checked  by  the  absence  of  the  motiye 
referred  to  above.  There  is  no  impulse  towards 
economising  lalK>ur  and  supplementing  the 
pliysicnl  energies  of  man  by  tiie  appropriation 
of  natural  forces,  when  labour  is  compulsory, 
and  its  fruits  are  denied  to  the  persons  who 
afford  it.  No  nation,  it  may  be  broadly  laid 
down,  ever  made  any  notable  progress  in  those 
arts  which  are  called  generally  manufactures,  in 
which  slavery  was  encouraged,  maintained,  or 
even  permitted.  The  existence  of  this  social 
anomaly  is  an  absolute  bar  to  all  economical 
advancement.  Military  science  may  indeed 
Hchiere  some  victories  over  natural  forces,  and 
appropriate  some  of  those  supplemontanr  powers, 
but  it  does  so  only  partially,  and  would  not  at 
all  were  it  not  that  the  duty  of  public  defence 
being  confined  for  obvious  reasons  to  the  free 
citizens,  the  impulse  to  the  economy  of  labour 
in  this  direction  does  to  some  extent  exist. 
But  it  has  always  been  found  that  the  progress 
even  in  this  direction  is  scanty,  states  in  which 
slavery  prevails  having  been  almost  always  led 
into  the  employment  of  mercenary  troops,  and 
with  this  practice  necessarily  losing  the  motive 
which,  as  has  been  said,  is  dominant  in  the 
progress  of  invention  and  adaptation,  that  is, 
economy  of  labour,  of  time,  and  of  cost. 

When  a  nation  has  no  manufactures  beyond 
those  which  are  absolutely  necessary  for  the  sup- 
ply of  home  wants,  the  stationary  condition  is 
soon  reached.  It  seldom  happens,  however,  that 
any  country  is  so  situated  as  to  be  absolutely 
debarred  from  any  but  a  purely  agricultural 
industry,  though  it  may  very  well  happen  that 
communities  may  be  too  eager  to  enter  into 
competition  with  foreign  markets,  or  to  pre- 
clude supplies  from  foreign  markets,  either  by 
a  bounty  on  their  own  produce,  or  by  pro- 
tection to  the  home  manufacturer.  There  are, 
it  may  be  safely  asserted,  no  natural  circum- 
stances under  which  a  protective  policy  entered 
on  with  a  view  to  originate  or  sustain  a 
domestic  manufacture,  is  not  followed  by  loss 
and  inconvenience  to  the  general  interests  of 
the  community  which  adopts  the  restriction  or 
the  stimulant. 

It  is  too  often  the  case  that  prejudiced 
parties  either  ignorantly  or  maliciously  argue 
a  diversity  of  interest  between  one  branch  of 
industry,  as  the  agricultural,  and  another,  the 
manufacturing.  The  landlord  as  letting  the 
use  of  the  soil,  the  farmer  as  selling  its  pro- 
duce, are  as  much  interested,  though  indirectly, 
in  the  success  of  manufactures,  as  the  manu- 
facturer himself.  For,  in  the  first  place,  the 
success  of  any  branch  of  industry  implies  a 
corresponding  increase  of  purchasers  and  a 
corresponding  power  of  purchase  ;  and,  in  the 
next,  the  same  intelligence  which  adapts  me- 
chanical forces  to  purely  manufacturing  pur- 
poses has  led  to  those  disc\>veries  which  have 
revolutionised  agriculture,  and  increased  in 
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modem  times  so  notably  the  rate  of  prodoctioD 
from  the  soil.  A  short-sighted  policy  some- 
times sees  profit  in  dear  timee,  or  under  a 
temporary  scarcity ;  bat  the  fiirmer's  trade  is 
nut  m  one  commodity,  but  in  many,  and  an  in- 
crease in  the  price  of  one  or  two  among  the 
articles  which  he  produces  may  be,  and  is, 
often  compensated  by  a  great  decline  in  the  de- 
mand for  other  articles.  Free  trade  in  com  has 
benefited  the  agriculturist  and  the  landowner, 
because  although  one  kind  of  produce  has  been 
cheapened,  a  great  rise  has  occurred  in  the 
price  of  other  agricultural  products,  and  this 
rise,  as  is  well  known,  has  involved  a  great 
increase  in  rents.  In  short,  any  attempt  to  argue 
about  the  relative  significance  of  different  kinds 
of  labour  in  the  great  staples  of  national  in- 
dustry, is  equivalent  to  discussing  which  of  the 
two  numbers  5  or  4  contribute  most  to  the 
product  20. 

Some  manufactures  must  always  be  carried 
on  in  every  country,  L  e.  those  of  which  the  um 
is  universal  and  the  value  low,  and  in  which 
the  cost  of  carriage  is  great  and  dispropor- 
tionate to  the  intrinsic  value  of  the  aitide. 
Every  community,  therefore,  carries  on  an  in- 
dustry in  the  commoner  kinds  of  pottery,  in 
ordinary  agricultural  implements,  and  in  somo 
of  the  coarser  kinds  of  clothing.  Bnt  when  tiie 
circumstances  of  any  particidar  community  are 
favourable  to  a  branch  of  industry,  the  pro- 
duce of  such  an  industry  will  sooner  or  later 
become  the  object  of  labour  in  such  a  commu- 
nity, and  can  never  be  advantageously  stimu- 
lated by  external  aid  or  exceptional  support 

Certain  moral  conditions  must  be  Ailfilled 
before  manufactures  can  be  practised  advan* 
tageously,  or  indeed  at  all.  We  have  already 
adverted  to  one,  the  condition,  namely,  of  per- 
sonal freedom  in  the  labourer,  and  the  right 
to  appropriate  whatever  part  of  the  general 
wealth  of  society  the  demand  for  his  laboor 
enables  him  to  obtain.  Freedom,  indeed,  is 
as  essentia]  in  political  economy  as  it  is  in 
morals,  and  the  foundations  of  either  science 
are  equally  sapped  when  the  freedom  of  the 
agent  is  invaded. 

Again,  in  order  that  manufactures  may 
flourish,  security  must  be  afforded  to  the  pro- 
ducer. It  is  vain  to  expect  economical  progress 
when  property  is  insecure  and  governments 
are  rapacious  and  negligent.  The  ravages  of 
war  are  no  doubt  eminently  destructive;  but 
no  foreign  war,  and  no  loss  from  public  ene- 
mies, can  equal  the  mischievous  effects  induced 
by  a  profligate,  cormpt,  or  extortionate  admi- 
nistration. Asia  Minor  and  Syria,  with  the 
region  lying  between  the  two  great  rivers  of 
Western  Asia,  are  now  among  the  most  im- 
poverished regions  of  the  earth,  though  fiiU  of 
the  relics  of  an  ancient  but  imperfect  civili- 
sation, and  through  their  present  desolation 
giving  abundant  proofs  of  a  vast  and  prosper- 
ous population  in  bygone  times.  The  sole 
cause  of  the  change  is  to  be  found  in  the 
character  of  the  governments  by  which  the** 
regions  have  been  so  long  afflicted.    It  is  only 
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in  degree  Uiat  all  unwise  or  partial  legislation 
fails  to  prodace  similar  eflfecto.  The  social 
system  of  France,  and  the  iniquitous  method  of 
taxation  which  preceded  the  Berolution,  en- 
tirely prevented  the  material  progress  of  that 
coimtry. 

Again,  in  order  that  progress  be  made  in 
iDiiaofiicturing  industry,  it  is  essential  that  the 
commercial  monility  of  the  trading  or  pro- 
ducing class  should  be  unimpeachable  and 
exact  It  has  not  rarely  happened  that  a 
foreign  trade  has  been  lost  by  the  shortsighted 
di:<honesty  of  manu&cturers,  and  that  the 
efforts  made  to  extend  trade  have  been  neutra- 
liatil,  from  a  well-founded  impression  that  the 
manufacturer  or  merchant  is  unsafe  or  fraudu- 
lent. Eren  if  a  purchaser  were  always  compe- 
tent to  pronounce  at  sight  on  the  soundness  of 
wares,  it  is  inconvenient  to  be  compelled  to  do 
60,  and  the  adoption  on  the  part  of  the  pro- 
ducer of  the  maxim  CavctU  emptor,  will  be 
found  to  be  rather  cunning  than  wise,  and  ulti- 
mately not  even  cunning. 

It  is  also  very  necessary  that  the  relations 
of  labour  and .  capital  should  be  satisfactorily 
balanced.  Both  must  be  sufficiently  abundant 
in  order  that  manufeu^ures  should  exist  at  all, 
for  labour  is  to  be  set  in  motion  by  capital, 
and  capital  will  not  be  accumulated,  or  if  accu- 
mulate will  be  wasted,  unless  labour  in  suf- 
ficient quantity  be  present  for  its  employment. 
Hence  any  hindrance  to  the  tree  circulation  of 
labour  or  capital  is  a  bar  to  the  prosperous  de- 
velopement  of  manufacture  ;  and  by  parity  of 
reasoning,  distrust  on  the  part  of  labourer  or 
capitali&t,  or  exaction  on  the  part  of  the  former, 
will  tend  to  derange  these  relations,  and  induce 
an  insecurity  in  the  continuance  of  the  industiy. 
It  is  said,  and  probably  with  justice,  that  much 
of  the  local  distress  in  certain  manufacturing 
tovns  is  due  to  the  habit  of  irrational  and  un- 
warranted strikes.  It  is  certain  that  every 
capitalist  who  engages  in  any  manufacturing 
STOcation,  will  take  into  his  profit  and  loss  ac- 
count the  risk  of  a  compulsory  cessation  of  the 
ben^cial  employment  of  his  capital,  and  if  the 
eril  is  perpetual,  may  cease  to  employ  capital 
in  the  direction  which  exposes  him  to  the 
danger.  That  an  extension  of  primary  educa- 
tion amone  the  mass  of  the  working  classes  is 
a  powerful  contribution  to  the  growth  of  me- 
chanical skill  and  manu&cturing  industry,  will 
hardly  be  denied.  The  quickness  with  which 
an  educated  person  can  adapt  Imnself  to  cir- 
cumstances as  compared  with  one  who  is  de- 
ficiently taught,  has  been  often  commented 
on.  But  it  may  be  urged  with  great  force, 
that  the  value  of  such  an  education  lies  more 
in  the  aid  which  it  gives  to  the  possessor 
in  understanding  and  improving  his  own  con- 
dition, than  in  the  special  aptitude  which 
he  derives  for  a  vocation  the  operatdons  of 
which,  by  the  effect  of  the  division  of  labour, 
become  more  and  more  definite.  The  moral 
yalue  of  education  cannot  be  overrated,  and 
It  16  to  the  spread  of  this  education  that  we 
must  trust  for  the  refutation  of  those  erroneous 
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views  about  the  relations  of  labour  and  capital 
which  tend  so  much  to  interfere  with  the  in- 
dustrial energies  of  the  community.  And  it 
has  been  found  that  educated  workmen  are  not 
so  valuable  for  the  increase  of  their  mechanical 
skill,  as  for  the  fact  that  reliance  can  be  placed 
on  their  character,  and  confidence  felt  in  their 
self-respect. 

It  has  been  stated,  that  there  are  few  coun- 
tries in  which  manufactures  of  some  kind  or 
other  canqpt  be  carried  on.  In  order  to  utilise 
natural  forces,  and  especially  that  force  which 
has  in  effect  completely  changed  the  process  of 
human  industry,  the  power,  namely,  of  steam, 
fuel  must  be  cheap  and  accessible.  Coal,  the 
chief  agent  in  the  more  important  manufac- 
tures, has  a  very  wide  geographical  range  (few 
countries,  except  those  in  which  the  geology  is 
almost  entirely  of  primitive  rocks,  failing  to 
supplv  it  in  a  greater  or  less  degree),  and  the 
list  or  coal-bearing  regions  becomes  constantly 
larger  in  consequence  of  geological  research. 
Even,  however,  m  those  countries  where  coal  is 
deficient  or  absent,  there  are  generally  abun- 
dant metalliferous  veins,  and  therefore  a  natu- 
ral material  for  human  industry.  But  it  is 
also  found  that  climate  has  much  to  do  with 
particular  branches  of  manufuture.  It  may 
be  doubted  whether  machinery  such  as  we  are 
familiar  with,  could  be  worked  continuously 
or  safely  in  tropical  countries.  Where  the 
temperature  is  high,  it  appears  that  the  gear 
of  delicate  machinery  gets  rapidly  out  of  order ; 
and  it  is  by  the  exceeding  delicacy  and  pre- 
cision of  modem  machinery  that  the  great- 
est triumphs  of  manufacturing  art  have  been 
achieved.  Even,  however,  if  machinery  equally 
available  for  manufacturing  purposes  could  be 
supplied  for  regions  in  which  the  mean  tempe* 
rature  is  high,  there  still  remains  the  difficulty 
of  supplying  and  accommodating  labour  in  suffi- 
cient abundance  and  efficiency. 

It  has  been  said  that  silk  ayeing  can  be  car- 
ried on  only  under  exceptional  atmospheric 
conditions,  and  that  no  slull  in  manipuLition, 
and  no  chemical  art  practised  by  English  silk 
dyers,  will  enable  them  to  compete  successfUUly 
with  the  manufacturers  of  the  south  of  France, 
where  the  clearness  of  the  atmosphere  and  the 
biighthesa  of  the  sun  give  a  gloss  and  finish 
to  goods  superior  to  anything  which  can  be 
produced  elsewhere.  Similarly,  the  atmospheno 
conditions  of  this  country,  and  especially  the 
general  humidity  of  the  region  in  which  the  great 
cotton  and  woollen  manufactures  of  England  are 
carried  on,  enable  the  producer  to  spin  a  finer 
and  tougher  yam  than  oould  be  made  in  any 
other  country.  Spinners  from  the  United 
States  have  been  astonished  at  the  excellence 
of  the  thread  manufactured  by  their  English 
rivals,  and,  despite  all  possible  invention  and 
adaptation,  despair  of  equalling  tJie  perfection 
to  which  this  art  is  brought  The  secret,  they 
find,  lies  in  the  climate ;  and  it  is  asserted,  that 
even  if  the  supply  of  coal  should  fail,  and  it 
became  necessaiy  for  tiiis  country  to  import 
fuel,  England  would  still  be  the  foremost  coun** 
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try  in  the  production  of  finer  cotton  and  wool-  \ 
len  goods.  The  time  is  probably  fkr  distant 
when  the  coal  of  this  country  will  show  signs 
of  exhaustion,  and  by  that  time  it  is  very 
likely  that  the  cost  of  shipbuilding  and  freight 
will  be  so  fieir  reduced  that  coal  may  be  im- 
ported at  a  comparatiyely  trifling  charge  from 
the  vast  fields  of  Eastern  America. 

There  is  nothing,  lastly,  which  appears  at 
present  to  justify  any  alarm  about  the  perma- 
nence of  the  manu&cturiDg  eminence  of  this 
country.  The  physical  conditions  which  have 
induced  the  mercantile  prosperity  of  the  United 
Kingdom  are  generally  permanent;  and  eren 
those  about  the  duration  of  which  some  alarm 
has  been  expressed,  are  at  present  so  extensive 
as  to  make  the  contingencies  contemplated  ex- 
ceedingly remote.  Nor  can  it  be  doubted,  that 
many  cluuigefl  are  going  on  in  the  relations  of 
capital  and  labour,  from  whose  present  antago- 
nism some  rational  fear  may  be  felt ;  but  this 
conflict  will  ultimately  tend  to  a  more  thorough 
harmony  between  jairing  but  mutual  interests. 
It  seems  likely  that  the  co-operative  principle 
will^  not  long  hence,  occupy  a  very  important 
position  in  manu&cturing  industry,  and  that 
a  natural  solution  will  be  given  to  the  grave 
questions  which  have  latterly  assumed  so  much 
prominence,  by  the  union  of  rival  interests  in 
the  tome  individuals.  In  such  a  case,  if  com- 
mon integrity  pervade  these  new  establish- 
ments, there  seems  little  doubt  that  greater 
efifectiveness  will  be  giyen  to  labour,  greater 
elasticity  to  capital,  and  greater  economy 
in  production.  (Babbage  On  the  Economy 
of  Machinery  and  ManufacturesJ)  [TsAnss 
Unions;  Labour.] 

BKamunlaaloB  or  Bnflranoliiseineat 
(Lat.  manumissio).  The  grant  of  liberty  to  a 
slave.  Ancient  charters  containing  such  grants 
were  frequently  termed  eharta  ingenuitatis. 
(See  a  law  of  William  the  Conqueror,  Lamb, 
Archai.  126.)  The  term  manumusion  is  derived 
from  a  practice  adopted  by  the  ancient  Bomans 
in  en^nchising  their  slaves.  The  master 
seized  the  hand  of  the  slave,  and  dismissed  him 
with  the  words,  *  Hunc  hominem  liberum  essn 
Tolo.'  Among  the  Bomans  there  were  two 
classes  of  manumission,  called  perfect  and  im- 
perfect ;  the  former  of  which  was  effected  in 
three  different  ways.  The  enfranchisement 
WM  perfect — 1.  Per  censum;  by  which  the 
name  of  the  slave  was,  at  the  master^s  request., 
placed  in  the  register  of  free  citizens.  2.  Per 
vindictam ;  when  the  slave  was  led  before  the 
praetor,  and,  the  master  having  demanded  bis 
Ubei'tT,  that  magistrate  laid  &e  vindicta  (or 
rod  of  office)  on  his  head,  with  the  words,  '  Mo 
te  liberum  esse  more  quiritium.'  8.  Per  testa- 
mentum ;  bywill.  It  was  imperfect  when  the 
slave  was  enfranchised  at  private  entertain- 
ments, or  by  letter.     [Cubnt.]  * 

Maanrea  (Fr.  mancsavreraLat.  manu 
operare,  io  work  wtih  the  hand — a  derivation 
which  seems  to  recognise  the  fertilising  influence 
of  mere  tUlage  opmtions  on  the  soil,  as  well 
as  of  direct  additjons  of  fertilising  matters). 
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Manures  are  substances  added  to  the  soil,  with 
a  view  of  accelerating  vegetation,  and  in- 
creasing the  production  of  the  crope.  Animul, 
vegetable,  and  mineral  substances  are  used 
for  this  purpose.  Decomposing  animal  matter 
of  any  kind  forms  one  of  the  most  powerful 
manures,  and  in  many  instances  hastens  the 
decay  and  decomposition  of  inert  vegetable 
matters  mixed  with  it ;  as  in  the  mixture  of 
dung  and  straw  which  forms  the  common  offal 
of  stables.  All  animal  excrements  are  also 
powerful  manures,  and,  when  duly  applied  to 
the  soil,  soon  exhibit  their  influence  by  the 
luxuriance  of  the  crop.  Manures  act  simply  as 
supplying  the  building  material  which  re^ 
table  increase  requires.  All  plants  needing 
certain  substances  in  certain  quantities  for  their 
growth,  the  body  which  is  present  in  the  soil 
in  minimo  rules  the  crop.  It  is  generally  the 
case  that  nitrogenous  compound  and  jhm- 
phoric  acid — more  rarely  potash  and  lime — are 
the  substances  thus  present  in  minimo,  an 
addition  of  which,  whether  in  animal  or 
vegetable  or  mineral  compounds,  to  the  soil 
IB  required  in  order  to  produce  an  abundant 
growth. 

In  all  cases  where  animal  manures  are  used, 
care  should  be  taken  that  they  are  brought  into 
action  upon  the  soil  as  soon  as  they  begin  to 
decompose,  or  as  soon  as  possible  aftervarda, 
and  not  suffered  to  rot,  and  exhale  their  hcst 
constituent  parts  whilst  lying  in  the  farmyard. 
The  drainings  and  to  a  less  extent  the  exLaU- 
tions  of  a  common  dung-heap  contain  its  motit 
effective  ingredients ;  and  these  are  often  suf- 
fered to  go  to  waste,  or  to  contaminate  the  air 
and  collect  in  pools  of  filth.  The  fresh  and 
the  old  manures  of  this  description  are  known  to 
farmers  under  the  terms  hnff  and  short  dung: 
the  advantages  and  economy  of  the  former, 
when  properly  applied,  cannot  be  doubted. 
Those  animal  manures  which  are  slow  of  de- 
composition are  most  durable,  and  the  more 
soluble  substances  are  the  more  rapid  in  their 
operation.  Of  the  former,  one  of  the  best  is 
ground  bones,  which  supply  phosphorus  to  the 
soil  and  the  crop.  Of  the  latter,  dissolvtsi 
bones  or  super-phosphate  of  lime  may  be 
named  as  quick  and  efficient  in  action  oo 
those  crops  which  requiro  much  phosphoras 
during  their  growth.  Vegetable  manures  are 
often  very  effective,  especially  in  the  case  of 
ploughing  in  a  green  crop ;  and  inert  vegetable 
substances  ma^  be  rondered  active  by  mixture 
with  those  which  easily  putrefy,  or  with  animal 
matter.  Mineral  manures  act  not  only  by  the 
direct  addition  of  the  ingredients  needed  for  the 
food  of  plants,  but  also  in  some  cases  by  their 
causticity,  as  is  the  case  with  quiddime,  by 
which  they  decompose  most  organic  bodies 
such  as  roots,  fibres,  &a,  and  render  them 
soluble  and  nutritions  to  the  growing  crop. 
They  are  also  useful  by  altering  the  texture  of 
the  soil.  Thus,  sand  may  be  oidled  a  manore 
for  clayey  lands,  and  day  and  loam  for  those 
that  are  sandy.  Upon  the  same  principle,  stiff 
i  hoils  are   improved  by  paring   and  burning. 
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In  fact,  it  is  only  as  supplying  what  is  strictly 
speaking  mineral  food  to  plants  that  manures 
of  a1!  kinds  ff^nd  to  promote  vegetable  growth. 
Animal  and  vegetable  manures  do  not  enter 
plants  as  such,  or  as  solutions  of  organic  mat- 
ter. They  must  be  decomposed  into  their 
original  mineral  elements,  and  take  the  form 
of  carbonic  acid,  ammonia,  and  the  Tarious 
mineral  salts,  before  they  can  enter  plants  or 
promote  their  growth. 

Mantsbs,  ARTinciAL.  The  artificial  ma- 
nufacture of  mannre  has  arisen  out  of  the 
inabilitr  of  the  guano  trade  to  supply  the 
demand  for  imported  fertilisers  which  its  own 
Buccess  had  created.  Since  1841,  when  2,881 
tons  of  Pemrian  guano  were  brought  into 
Liverpool,  and  when  its  wonderful  powers  as  a 
manure  were  first  realised  upon  a  sufficiently 
large  scale  to  produce  conviction  in  the  minds 
of  fiumers,  there  has  been  almost  everywhere 
a  demand  for  the  means  of  thus  adding  arti- 
ficially to  the  fertility  of  the  land.  But  the 
snppl^  of  guano,  far  from  being  able  to  meet 
this  increasing  demand,  has  been  falling  off. 
The  avoage  receipts  for  many  years  up  to  1868 
had  been  250,000  to  300,000  tons  a  year. 
Since  then  the  average  supply  has  not  exceeded 
150,00atons  a  year.  Owing  to  this  unsatisfied 
demand,  there  has  been  a  very  large  manu- 
£ictnre  of  fertihserB  which  take  the  place  of 
guano.  Bonedust  and  mineral  phosphates  of 
varions  kinds,  rendered  soluble  by  the  addition 
of  one-third  their  weight  of  sulphuric  acid, 
nitrate  of  soda,  and  sulphate  of  ammonia,  are 
the  principal  ingredients  of  which  these  artificial 
manures  are  made.  It  is  now  almost  the  gene- 
ral practice  to  use  two  or  three  cwts.  per  acre 
of  the  soluble  phosphate,  or  so-called  super- 
phosphate of  lime,  as  a  preparation  for  the 
turnip  crop;  nor  is  it  unusual  to  apply  one 
c«'l  or  more  per  acre  of  nitrate  of  soda 
as  a  top  dressing  for  the  wheat  crop.  The 
rule  is  to  applv  the  nitrogenous  manures 
to  cereal  and  other  grasses,  phosphatic  ma- 
nures to  turnips,  and  alkaline  and  calcareous 
manures  to  leguminous  plants,  as  beans,  peas, 
and  clovers. 

Xamiseripts  (Lat.  manu  scriptus,  written 
ty  the  hoTid).  Literally,  writings  of  any  kind, 
whether  on  paper  or  any  other  material,  in  con- 
tradistinction to  such  as  are  printed.  Books 
were  generally  written  upon  vellum,  after  the 
use  of  papyros  had  become  obsolete,  until  the 
general  introduction  of  paper  made  from  rags, 
about  the  fifteenth  century  after  Christ;  and 
the  finest  and  whitest  vellum  is  generally  indi- 
oatire  of  great  age  in  a  manuscript.  The  dear- 
ne&s  of  Uiis  material  gave  rise  to  the  practice 
of  usine  old  manuscript  books  on  which  the 
▼riting  had  been  erased  [Palxmpsbst],  and  also 
to  that  of  abbreviations.  These  were  carried 
to  excess  in  the  twelfth  century,  and  from  that 
time  down  to  a  period  subsequent  to  the  in- 
tention of  printing,  tiiey  were  still  in  common 
use :  in  Orcek  printing  they  were  usual  until 
within  the  last  fifty  years.  Of  Latin  MSS. 
thoae  prior  to  the  reign  of  Charlemagne 
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(a.t>.  800)  are  considered  ancient  Manuscripts 
of  the  early  classical  age  were  written  on  shot-ts 
rolled  together.  Illuminated  manuscripts  are 
such  as  are  embellished  with  ornaments,  draw- 
ings, emblematical  fig^ures,  &c.  illustrative  of 
the  text.  This  practice  was  introduced  at  a 
very  early  period ;  for  we  find  the  works  of 
Varro,  Pomponius  Atticus,  and  others  adorned 
by  illuminations.  But  it  was  chiefly  employed 
in  the  office-books  of  the  early  Christian 
church.  The  colours  most  employed  for  this 
purpose  were  sold  and  azure.  Illuminations 
were  in  a  hi^  state  of  perfection  between 
the  fifth  and  tenth  centuries ;  after  which  they 
seem  to  have  partaken  of  the  barbarism  of 
the  middle  ages,  which  threw  their  chilling 
infiuence  over  every  form  of  art.  On  the  re- 
vival of  the  arts  in  the  fifteenth  and  sixteenth 
centuries,  many  excellent  performances  were 
produced ;  but  the  art  did  not  take  root,  and 
among  the  last  specimens  of  illumination  exe- 
cuted in  this  country  was  Cardinal  Wolsey's 
Lectionary^  at  Christ  Church,  Oxford.  [Codbx  ; 
Diplomatics;  Paleography.] 

Map  (Lat.  mappa,  a  doth),  A  delineation 
of  some  portion  of  the  surface  of  the  sphere 
(terrestrial  or  celestial)  on  a  plane.  Terrestrial 
maps  are  geographic  or  hydrographic,  as  they 
denote  severcoly  a  portion  of  the  land  or  of  the 
sea;  the  latter,  however,  are  usually  called 
charts,  [Chabt.]  A  map  representing  a  small 
extent  of  country  is  called  a  topographical 
map. 

Terrestrial  Ilfajps.— The  object  of  a  terrestrial 
map  is  to  exhibit  the  bounaaries  of  countries 
and  the  relative  positions  of  their  several 
parts.  A  perfect  representation  of  a  country 
should  present  all  its  parts,  not  only  in  their 
true  relative  positions,  but  also  in  their  just 
proportions.  This  may  be  accurately  done  on 
a  globe ;  but  as  the  earth's  surface  is  spherical, 
it  is  impossible  to  represent  any  considerable 
portion  of  it  on  a  plane  so  that  the  distances 
of  places  shall  retain  the  same  proportions 
which  they  have  on  the  sphere,  and  geographers 
have  accordingly  had  recourse  to  various  me- 
thods of  delineation,  all  of  which  have  their 
pectdiar  advantages  in  particular  cases. 

One  method  is  to  represent  the  points  and 
lines  of  the  sphere  acccnrding  to  the  rules  of 
perspective,  or  as  they  would  appear  to  the 
eye,  having  some  assigned  position  relatively 
to  the  sphere  and  the  plane  of  representation. 
This  method  gives-  rise  to  the  different  modes 
of  prcifecHng  tiie  sphere,  of  which  the  three 
principal  are  the  orthographic,  the  st^reographic, 
and  the  central.  The  method  of  projection 
answers  very  well  when  the  surfiice  to  be  re- 
presented is  small,  and  the  eye  is  placed  per- 
pendicularly over  it ;  bat  when  it  embraces  a 
considerable  portion  of  the  sphere,  the  parts 
near  the  extremities  of  the  map  are  much 
distorted.    [Projbotion.] 

A  second  method  is  to  suppose  the  surfiice 
to  be  represented  to  be  a  portion  of  the  surface 
of  a  cone,  whose  vertex  is  somewhere  in  the 
polar  axis  produced,  and  which  either  touchee 
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the  spliere  at  the  middle  latitude  of  the  surface 
to  be  represented,  or  falls  within  the  sphere 
at  the  middle  latitude,  and  without  it  at 
the  extreme  parallels.  The  conical  surface 
is  then  supposed  to  be  developed  on  a  plane 
(which  may  be  done);  whence  this  method  is 
called  the  method  of  devdopemmt.  Of  this 
method  there  are  various  moiUfications :  as 
that  of  Murdoch,  who  supposes  the  side  of  the 
cone  to  be  parallel  to  the  tangent  of  the  me- 
ridian at  the  middle  latitudf^,  but  to  penetrate 
the  surface  of  the  sphere  between  the  middle 
latitude  and  the  extremities  of  the  projected 
arc ;  that  of  De  Lisle,  who  assumed  the  cone 
such  as  to  intersect  the  sphere  in  the  two 
parallels  equally  distant  from  the  extreme  and 
middle  latitudes;  that  of  Ealer,  who  placed 
the  apex  of  the  cone  at  a  determinate  distance 
beyond  the  pole. 

A  third  method  is  to  lay  down  the  points  on 
the  map  according  to  some  assumed  mathema- 
tical law,  the  condition  to  be  fulfilled  being 
that  the  parts  of  the  spherical  surface  to  be 
represented,  and  their  representations  on  the 
map,  shall  be  similar  in  their  small  elements. 
Of  such  methods  the  best  known  is  Mercator*s 
Chart'^wlueh,  however,  may  be  produced  also 
by  developement),  in  which  the  meridians  are 
equidistant  parallel  straight  lines,  and  the 
parallels  of  latitude  are  also  straight  lines 
perpendicular  to  the  meridians ;  but  of  which 
the  distances  from  each  other  increase  in 
going  from  the  equator  in  such  a  proportion 
as  always  to  show  the  true  bearings  of  places 
from  one  another.  [Mebcators  Cha.rt.] 
The  size  of  the  map  of  any  given  region 
depends  upon  what  is  called  its  scale.  In 
England  this  is  expressed  by  the  number  of 
miles  represented  by  one  inch  of  the  map. 
Thus,  our  Ordnance  maps  are  six  inches  and 
one  inch  to  a  mile  respectively.  On  the  Con- 
tinent, the  ratio  of  the  map  to  the  actual  area 
is  taken,  and  the  scale  is  represented  by  a 
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fraction,  as  ^^^^^^^-^^  b8.ooo,ooo' 

Celestial  Maps, — ^For  the  construction  of  his 
maps  of  the  stars,  the  astronomer  Flamsteed 
adopted  the  following  method :  All^e  parallels 
on  the  sphere  are  represented  b^  straight  lines, 
and  likewise  one  of  the  mendians;  namely, 
that  which  passes  through  the  middle  of  the 
map,  as  in  the  annexed  diagram.  The  parallels 
which  are  all  perpendicular  to  this  meridian 
have  the  same  relative  lengths  as  on  the  sphere, 
and  consequently 
the  degrees  of  lon- 
gitude are  repre- 
sented in  their  just 
proportions ;  that  is, 
are  proportional  to 
the  cosine  of  the 
latitude.  If,  there- 
fo»-e,  the  parallels  be  each  divided  into  the 
fame  number  of  equal  parts,  a  curve  line 
drawn  through  the  points  of  division  will  re- 
present the  meridians.  By  this  method  any 
distance  •  in  the  direction  of  the  parallels  is 
equal  to  the  coiresponding  distance  on  the 
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sphere ;  but  it  is  evident  that  the  map  is 
much  distorted  towards  the  extremities,  in 
consequence  of  the  oblique  directions  of  the 
meridians.  Flamsteed's  method  is  80metim<» 
used  in  geography  for  representing  coantriefl 
which  lie  on  both  sides  of  the  equator,  in  which 
case  the  distortion  is  less.  A  modification  of 
it,  which  consists  in  substituting  arcs  of  circles 
for  the  curved  lines  representmg  the  meridians, 
whereby  their  obliquity  is  diminished,  is  ex- 
tensively employed  in  the  construction  of  maps. 

For  details  respecting  the  general  construe- 
tion  of  maps,  we  refer  the  reader  to  the  work 
of  Mr.  Jamieson  on  the  subject ;  Malte  Bran's 
Gaographf ;  Malte  Brun's  and  Balbi's  Sffstems 
of  Geograpkt/  Abridged  \  Murray's  Encych- 
podia  of  Geographtf\  De  Morgan's  Explanation 
of  the  GnoTnonio  Projection  o/  the  Sphere;  and 
particularly  the  Traiti  ds  TopograpUt  ^At- 
pentage  et  de  Nivellement  of  Pmssant 

Maple.  The  popular  name  of  the  Jeer 
family.  The  Common  Maple  10  Ao^  eampestre; 
the  Korway  Maple  is  Acer  platanoidee;  the 
Sugar  Maple,  Acer  saccharintim;  and  many 
other  species  are  cultivated  as  ornamental  tieea. 
[Acsa.] 

Kanuiatlia  (Syr.).  A  form  of  anathema- 
tising among  the  Jews,  which  was  viei^ed  as  a 
tremendous  denunciation.  (1  Cor.  xvi.  22.)  It 
signifies  'the  Iiord  will  oome;'  ie.  to  take 
vengeance. 

Maranta  (after  B.  Maranti,  a  Venetian 
physician  and  botanist).  The  genus  whieh 
furnishes  the  true  Arrowroot  of  commerce. 
The  species  are  natives  of  tropical  America^ 
but  are  cultivated  for  the  sake  of  their  starch- 
yielding  tubers  in  both  the  East  and  West 
Indies  and  tropical  Africa,  ilf.  arundinacea 
especially,  and  also  M.  nobUis  and  M.  AUouya^ 
are  thus  grown  in  the  West  Indies ;  and  both 
these  and  AT.  ramosissima  in  the  ^Eaat  Indies. 
The  fleshy  jointed  scaly  tubers  ai«  reduced  to 
pulp  with  water ;  the  liquor  is  then  strained, 
and  the  fecula  allowed  to  settle;  then  again 
washed,  and  dried.  The  arrowroot  thns  ob- 
tained is  a  pure  and  nutritious  starch.  Other 
kinds  of  arrowroot  are  furnished  by  spedes  of 
CannOf  Tacca,  Curcuma,  Manihot,  axAArum. 

Marastaoese  (Maranta,  one  of  the  genera). 
The  natural  order  of  Endogenous  plants,  from 
which  the  most  genuine  kind  of  arrowroot  is 
prepared.  This  substance  is  the  starch  con- 
tained in  Uie  tubers  of  Maranta  arundinaeea, 
and  some  other  species,  and  of  certain  kinds  of 
Canna,  The  Marantacem  are  veir  nearly  the 
same  as  the  Zingiberacea,  from  whidi  they  differ 
in  the  flowers  being  more  irregular,  and  the 
anther  having  but  one  lobe  instead  of  tw<\ 

Marasdalno.    [Liqububs.] 

Marasmus  (Gr.  fuipaerfUSf  from  fcopafrw,  / 
waste auHiy),    Emaciation;  atrophy. 

BfaraweOI.  A  Spanish  coin  of  Mo(Hish 
origin.  At  flrst  it  was  made  of  gold,  and  Le 
Blanc  states  that  in  1220  it  was  worth  about 
14*.  of  our  present  money.  It  has  now  be- 
come a  copper  coin,  worth  only  43*272  of  aa 
English  penny. 
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MARBLE 

(Fp.  marbre,  Lat  marmor).  A 
tarm  limited  by  geologists  to  the  y&rieties  of 
carbonate  of  lime  whid^  hare  a  graniilHr  and 
aystalline  texture.  In  sculpture,  the  term  is 
applied  to  sereral  kinds  of  stone  susceptible  of , 
a  good  polish.  The  varieties  of  it  are  ex- 1 
tremely  numerous.  The  most  valuable  sorts 
used  by  the  ancients  were  the  PenieUean^  which  I 
WHS  white,  and  obtained  from  Mount  Pentelicus  \ 
in  Attica :  the  Parian^  also  called  Mafpessian, 
obtained  from  the  island  of  Paros,  which  was 
of  a  creamy  or  waxy  tint,  as  was  that  from 
Mount  Hymettus,  in  Attica.  Thasos  and 
Lesbos  also  produced  white  marbles,  which 
were  in  much  repute.  'A  place  called  Lun^  in 
Etruria,  produced  a  marble  whose  whiteness] 
exceeded  that  from  Paros ;  this  is  the  famous  | 
Carrara  marble  of  our  time.  Of  the  white ! 
marbles  were  those  from  Mount  Phelleus; 
from  the  neighbourhood  of  Coralios,  in  Phrygia ; 
from  Cyzicos,  in  Ada  Minor ;  and  the  Marmor 
Phiygium,  found  near  S^-nnada  in  Phrygia. 
The  black  marbles  most  used  were  from  T»- 
narosi  and  the  Numidian.  The  Chium  Mar- 
mor, from  the  island  of  Chios,  was  of  a  dark 
chequered  colour.  The  Obsadianum,  procured 
from  Ethiopia,  was  black.  The  Procunesian 
marble  was  white  with  black  veins.  Mount 
Taygetoe  afibrded  the  Marmor  Laconicum, 
wludi  wajB  green,  and  is  better  known  by  the 
name  of  Verde  Antique.  Marmor  Libycum 
is  the  Bosso  Antico.  A  marble  of  mingled 
^een  was  obtained  from  Caiystus.  The  Atri- 
dan  marble,  from  Mount  Atrax  in  Thessaly, 
was  a  mixture  of  black,  white,  blue,  and  green. 
The  Tiberian  and  Augustan  marbles  were 
green,  and  brought  from  Ecypt.  The  Marmor 
Mraiphites  was  green,  ana  is  what  we  call 
serpentine.  €k>rinth  produced  a  yellow  marble. 
The  Marmor  Phengites  was  white,  with  yellow 
spots ;  the  Bhodian  was  marked  with  spots  of 
a  golden  eolour,  and  that  of  Milofl  yellow 
(Giallo  antico).  In  modem  times  the  quarries 
of  Gurara  almost  supply  the  world  with  white 
ibarble.  Of  variegated  marbles  there  are  many 
sorts  found  in  this  country  of  singular  beauty ; 
but  they  are  not  adapted  for  the  sculptor. 
Ireknd  has  supplied  some  beautiful  specimens, 
bet  no  quantity  of  marble  fit  for  sculpture. 
France,  ^pain,  and  Portugal  are  all  rich  in 
marbles  adapted  for  furniture  and  decoration, 
bnt  not  fitted  for  the  sculptor. 

MEaro.  ^  The  c^e  or  refuse  after  expressing 
the  oil  or  juice  from  seeds  or  fruits,  as  linseed, 
olives,  grapes,  apples,  &c. ;  it  is  sometimes 
used  for  feeding  cattle,  as  oilcake,  but  more 
commonly  employed  as  mannre. 

Vavoaslte  or  ^IHiite  Iron  Pyiitafl.  A 
bUolphide  of  iron.  The  term  Marcasite  in- 
clodes  several  varieties  of  Iron  Pyrites,  which 
ha?e  been  named  after  the  forms  they  present : 
▼12.  Cellular  Pyrites,  Cockscomb  Pyrites,  He- 
patic Pyrites  or  Leberkies,  Radiated  Pyrites,  &c. 

It  is  used  in  the  manufiictnre  of  sulphur, 

snlphuric  acid,  and  sulphate  of  iron ;  but  not 

to  so  great  an  extent  as  the  ordinary  sulphide. 

it  was  also  formerly  employed  in  jewellery  and 
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for  ornamental  purposes,  but  has  now  gone 
out  of  fashion. 

IKarorrawlaoese  (Marcgravia,  one  of  the 
genera).  An  unimportant  order  of  hypoeynoxiB 
Exogens,  belonging  to  the  Guttiferal  aSiance, 
found  in  equinoctial  America,  and  remarkable 
chiefly  for  their  singular  cucullate  bracts. 

asarcli  (Lat.  Martins,  the  month  of  Mars). 
The  first  month  of  the  old  Roman  year,  and  the 
third  of  the  English.  (Sir  G.  C.  Lewis  On 
the  Astronomy  of  the  Ancients^  p.  36.)  In  the 
ecclesiastical  calendar  used  in  England  tiU 
the  change  of  style  in  1752,  this  was  also  the 
first  month,  as  it  was  in  the  Roman.  There  is 
an  old  pruverb  still  prevalent  in  Scotland, 
wliich  represents  March  as  borrowing  three 
days  from  April,  which  have  thence  come  to  be 
designated  the  borrowed  days.  They  will  be 
found  noticed  in  the  Complainie  of  Scotland. 
Upon  this  subject  Br.  Jamieson  observes, 
'  Those  who  are  much  addicted  to  superstition 
will  neither  borrow  nor  lend  on  any  of  these 
days.  If  any  one  would  propose  to  borrow  of 
them,  they  would  consider  it  as  an  evidence 
that  the  person  wished  to  employ  the  article  for 
the  purpose  of  witchcraft  against  the  lenders.' 

M^BCH.  In  Military  language,  signifies  the 
motion  of  a  body  of  troops  from  one  place  to 
another.  It  consists  of  three  cadences:  1. 
slow  time,  in  which  seventy-five  paces  aro 
taken  in  a  minute;  2.  quick  time,  in  which  110 
paces  are  taken  in  a  minute ;  3.  double  time, 
in  which  150  steps  are  taken  in  a  minute.  In 
slow  or  quick  time  a  pace  is  30  inches,  in 
double  time  36  inches. 

Mabch.  In  Music,  a  militaiy  air,  the  ori^ 
ginal  purpose  of  which  is  to  regulate  the  steps 
and  to  animate  the  minds  of  soldiers.  The 
march,  however,  has  long  been  adapted  to 
every  species  of  musical  instrument,  and  some 
of  the  most  celebrated  compositions  of  the 
greatest  majsters  are  in  this  style ;  as  the  March 
of  the  Priests  in  Mozart's  Zauber-fiote^  the 
Peasants'  March  in  Weber's  FreischuU,  and 
above  all  Beethoven's  Funeral  Marches.  A 
march  should  be  always  in  common  time ;  but 
no  general  rules  can  oe  laid  down  for  its  com- 
position. 

agarchanttaoece  (Marchantia,  one  of  the' 
genera).     [HEPATicis.] 

Mardiea  (A. -Sax.  mearc,  a  mark  or  houn' 
dary).  The  name  given  to  the  borders  or 
frontiers  of  any  district;  but  more  especially 
applied  to  the  boundaries  between  England  and 
Wales,  and  England  and  Scotland.  The  term  is 
found  in  most  of  the  Teutonic  dialects.  Several 
titles  of  dignity  both  in  this  and  other  countries 
derive  their  origin  from  their  possessors  having 
been  appointed  governors  of  the  marches  or 
frontiers  of  their  respective  countries ;  of  these, 
marquis  in  England  and  markgraf  in  Oermany 
are  the  most  prominent.  The  title  Earl  of 
March,  now  enjoyed  by  the  Duke  of  Richmond, 
was  originally  bestowed  on  Mortimer,  because 
he  was  the  governor  or  superintendent  of  the 
Welsh  nuirches.  In  the  middle  ages,  the  name 
marchers  was  given  to  the  noblemen  who  lived 
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on  tfhe  inarches  of  Wales  and  Scotland.  Ac- 
cording to  Camden  they  had  once  their  own 
laws,  and  even  the  power  of  life  and  death 
like  pet^  kings;  but  these  privileges  were 
abolished  by  Henry  VIII.  There  was  formerly 
a  court  of  Uie  marches  of  Wales  in  existence, 
where  pleas  of  debt,  or  damages  not  abore  the 
value  of  5^.,  were  tried  and  determined. 

Maroloiiltes.  The  followers  of  Marcion, 
who  in  the  second  century  adopted  the  Oriental 
notion  of  the  two  conflicting  principles,  and 
imagined  that  between  them  there  existed  a 
third  power,  neither  wholly  good  nor  evil,  the 
Creator  of  the  world  and  the  God  of  the  Jewish 
dispensation.  The  object  of  the  Good  Prin- 
ciple, or  Supreme  God,  is  to  restrain  the  am- 
bition of  these  two  powers,  which  wage  a  con- 
stant war  against  each  other  as  well  as  against 
Himself.  For  this  purpose  it  was  that  He  sent 
His  Son  Jesus  Christ  to  destroy  the  Evil  Prin- 
ciple on  the  one  hand,  and  to  counteract  and 
coerce  the  power  of  the  Jewish  Deity  on  the 
other.  The  Mareionites  were  a  branch  of  the 
great  Gnostic  here^.  Their  opinions  are  found 
in  the  writings  or  Irenseus,  Epiphanius,  and 
TertuUian  against  them. 

BKarooslans.  An  early  sect  of  Christians, 
a  branch  of  the  Gnostics,  who  derived  their 
name  from  an  Egyptian  called  Marcus,  and 
reputed  a  magician.  (Eusebius,  H.  Eccl.  iv.  11.) 
The  Marcosians  had  a  great  number  of  apo- 
cryphal books  which  they  held  to  be  canonicid ; 
and  many  of  their  fables  are  still  in  use  and 
credit  among  the  Greek  monks. 

3IKare*»-talL  The  common  name  of  Hip- 
pur  is,  a  waterside  weed. 

BKareltanite.  A  variety  of  Pearlstone, 
found  at  Marekan,  in  Siberia,  in  the  form  of 
small  pearl-white  spherules,  composed  of  thin 
concentric  layers. 

BKargrarie  AeiA  (Gt.  yAfyapov,  a  pearl). 
This  acid  is  obtained  by  the  action  of  potash 
upon  cyanide  of  cetyl.  It  presents  the  appear- 
ance of  pearly  crystallme  scales,  which  melt  at 
140^.  The  name  was  formerly  applied  to  an 
acid  obtained  by  the  saponification  of  several 
oils  ami  fats ;  but  this  latter  is  now  regarded 
as  a  mixture  of  stearic  and  palmitic  acids. 

USarffarlte.  A  hjdrated  silicate  of  alumina, 
lime,  and  soda,  named  from  its  pearly  lustre. 

ItXarffarodlte  (Gr.  fidpyapov).  A  hydrated 
variety  of  Mica,  with  a  pearly  lustre ;  found, 
amongst  other  localities^  m  the  granite  of  the 
south-east  of  Ireland. 

Margin  (Fr.  marge,  Lat.  margo,  marginis, 


MARIOTTE'S  LAW 

and  attribnted  to  Homer.  (Gtote's  Butory  of 
Greece^  part  i.  ch.  xxi. )  The  subject  of  the  poem, 
which  has  not  come  down  to  us,  was  the  cha- 
racter of  a  silly  empty-headed  man  (jtoffirtfi). 

MarfOMii^tree.  Oneof  the  names  of  Jfeb« 
A2!adirachta. 

aCarffrawe  (Ger.  markgra^  count  of  the 
mark,  marsh,  or  frontier).  A  title  of  rank  fo^ 
merly  used  in  Germany,  and  equivalent  to  the 
EngUsh  marquis. '  [ALuiqxjbss.] 

BCaria  Tlieresa«  Order  oft  A  nilitaiy 
order  of  Austria,  consisting  of  grand  crosses, 
commanders,  and  knights :  founded  in  1757. 

BtarliToUl.  A  name  given  to  vaiioos  ganlfti 
flowers.  The  common  Marigold  is  Calendula 
officinalis ;  African  and  French  Marigolds  are 
species  of  Taaetes;  and  what  is  called  Com 
Marigold  is  ChryMnthemum  segetunu 

acarlae  due.  A  cement  made  by  diasolt- 
ing  equal  parts  of  shell  lac  and  caoutchouc  in 
separate  portions  of  rectified  naphtha,  and  mix- 
ing the  warm  solutions. 

Marine  Metal.  An  alloy  of  lead  aod 
antimony  with  about  two  per  cent,  of  merciuj, 
introduced  in  1833  by  Wettezstedt  for  sheathing 
ships. 

Marines  (Lat.  marinus,  hdongwg  to  tk 
sea),  A  corps  of  men  enlisted  to  serve  aa 
soldiers  on  board  ships  of  war  and  on  shore 
under  certain  circumstances.  They  sometimffi 
assist,  particularly  in  the  British  service,  in 
performing  seamen^s  duties  on  board.  Marines 
were  first  embodied  in  1664.  In  1684  men- 
tion is  made  of  the  duke  of  York's  maritime 
regiment  of  foot;  and  in  the  reign  of  William 
IIL  several  regiments  were  placed  on  the  esta- 
blishment :  these,  however,  were  subeequeatlj 
disbanded.  In  the  beginning  of  Queen  Anna  s 
reign,  six  regiments  of  maritime  soldiers  vere 
raised ;  and  though  these  were  again  disbanded 
in  1749, -six  years  afterwards  130  companies 
were  raised  on  tlie  reoommendation  of  Lord 
Anson,  consisting  in  all  of  above  6,000  men. 
Since  the  commencement  of  the  present  eentu? 
great  additions  have  been  made  to  this  corps; 
and  at  present  its  strength  amounts  to  17,000 
men,  divided  into  four  divisions  (in  116  com- 
panies) of.  light  in&ntry  and  onedirision  (in 
twenty-four  companies)  of  foot  artillery.  The 
men  are  clothed  and  armed  in  the  same  msoner 
as  the  infantry  of  the  line  and  artillery  respec- 
tively. Commissions  in  the  corps  are  not  ob- 
tainable by  purchase;  and  the  officers  rise 
by  seniority,  in  the  artillery  and  infantry  re- 
spectively, from  the  rank  of  seoond-lieuienant 


an,  fdge  or  brink).  In  Printing,  the  arrangement ,  to  that  of  general.  The  staff  of  the  regiment 
of  the  pages  in  a  sheet  at  proper  distances  from  i  consists  of  an  inspector-general,  or  deputy  adja- 
euch  other,  according  to  the  size  of  the  paper ;  so  j  taut  general,  and  an  assistant  adjutant  general 
that  when  the  sheet  is  printed  and  folded,  thei ,  The  corps  takes  military  rank  between  the  forty- 


border  of  whito  paper  round  them  shall  be 
regular  and  nniform  in  every  leaf  of  the  book. 

Margin  of  a  Ckiorse.  In  Architecture, 
that  part,  of  the  upper  side  of  a  course  of 
8lates  which  appears  imcovered  by  the  next 
superior  course. 

Marvites(Gr.).  The  title  of  a  saturical  poem 
numbered  among  the  works  of  the  cyclic  poets, 
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ninth  and  fiftieth  regiments  of  foot^  The  officers 
have  all  army  rank ;  which  may  be  the  same  or 
higher  than  that  which  they  hold  in  the  corps. 

BKarlonlte.  A  variety  of  hydratinl  car- 
bonate of  zinc,  found  in  Marion  oountj,  Ar- 
kansas. 

Marlotte's  Kaw. '  In  Pneumatics,  a  g^-ne- 
ral  property  of  elastic  fluids,  namely,  that  the 
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MARIOTTE'S  LAW 

elasHdtj  or  pressare  is  directlj  pioportioiuil  to 
the  density ;  or,  which  is  the  same  thing,  in- 
Tenel^  proportioDal  to  the  space  which  the  fluid 
occapies.    [Pnbuhatics.] 

This  important  relation  between  the  ehistie 
force  and  the  density  of  ^seons  matter,  ought, 
injustice  to  the  first  discoverer,  to  be  ealled 
Bcfi^sLaw.  In  a  tract  published  at  Oxford 
in  1668,  under  the  title  of  New  Experiments 
imAing  the  Spring  and  Weight  of  the  Air, 
Bojle  announced  that  the  spring — that  is 
to  say,  the  elastic  force— of  air  is  directly 
proportional  to  its  compression ;  which  is 
eqainlent  to  saying,  that  the  elastic  force  is 
directly  as  the  density,  or  iuTersely  as  the 
Tolnme,  under  the  same  temperature.  Boyle's 
experiments  were  made  on  atmospheric  air 
confined  in  the  closed  end  of  a  U-shaped  glass 
tube,   and  compressed  by  the  wei^t    of   a 


MARITIME  LAW 

diminishes  ns  the  temperature  is  increased, 
M.  Regnault  concludes  that  the  law  is  only 
rigorously  true  when  the  gases  are  infinitely 
dilated,  and  that  it  becomes  less  and  less 
exact  in  proportion  as  they  are  in  a  state  of 
greater  condensation.  {Mimoires  di  V Institute 
tomexxi.) 

l^aritlme  Kaw.  The  law  relating  to 
harbours,  ships,  and  saOors.  It  forms  an  im- 
portant branch  of  the  commercial  law  of  all 
trading  nations,  and  embraces  an  infinite  va- 
riety of  subjects,  most  of  which  hare  been  de- 
fined under  their  respective  heads.  The  most 
celebrated  codes  of  maritime  law  have  been: 
in  ancient  times,  that  of  Rhodes ;  in  modem 
times,  the  Consolato  del  Mare^  a  compilation 
supposed  to  have  been  framed  at  Barcelona  as 
early  as  the  ninth  century;  the  laws  of  the 
Isle  of  Oleron,  in  the  time  of  Richard  I.  of 


oolumn  of  mercuiy.    It  does  not  appear  that  j  England ;  the  laws  of  Wisby  in  the  island  of 


he  took  the  precaution  to  expel  the  moisture 
from  the  air,  and  the  greatest  pressure  he 
applied  was  only  equal  to  four  atmospheres; 
80  that  it  may,  perhaps,  be  said  that  his  expe- 
riments were  neither  sufficiently  accurate  nor 
extensive  to  establish  the  general  law,  even  in 
respect  of  atmospheric  air,  without  mentioning 
the  other  gases.  Mariotte's  experiments  were 
described  in  the  Memoirs  of  the  Paris  Academy 
of  Sciences,  published  about  eleven  years  later, 
namely  in  1679,  without  any  r^erence  to 
Boyle's  announcement,  which  was  possibly 
unknown  to  him ;  and  as  it  was  through  this 
channel  that  the  law  became  known  to  the 
continental  philosophers,  who  were  the  first  to 
perceive  its  importance,  they  naturally  distin- 
gnished  it  by  the  name  of  the  person  whom 
they  supposed  to  be  its  discoverer. 

The  relation  in  question  has  recently  been 
investigated  by  M.  Magnus  of  Berlin  and  M. 
Kegnadt  of  Paris,  in  a  series  of  experiments, 
conducted  with  the  utmost  attention  to  every 
circumstance  affecting  their  accuracy ;  and  the 
r^solts  are  interesting.  If  v  denote  the 
volume  of  a  gas  under  the  pressure  p,  and 
tf  its  Tolume  under  pressure  p\  then  the  law 
gives  ffp^rf  ^^  whatever  the  pressures  may 
be,  if  the  temperature  remains  unaltered. 
But)  on  comparing  the  results  of  his  experi- 
ments, M.  Regnault  has  found  that  the  above 
equation  is  not  strictly  true  for  any  gas ;  and 


Gothland,  to  which  some  northern  jurists  have 
assigned  an  earlier  origin  than  the  laws  of 
Oleron,  but  which  there  can  be  little  doubt 
were  merely  a  compilation  from  those  above 
specified.  But  by  far  the  most  com{)lete  and 
well-digested  system  of  maritime  jurispru- 
dence that  has  ever  appeared  is  comprised  in 
the  Ordonnance  de  la  Marine^  issued  by  Louis 
XIV.  in  1681,  by  which  maritime  law  was 
elevated  to  the  rank  of  a  regular  system,  and 
which  has  formed  the  basis  of  many  of  the  sub- 
sequent decisions  of  English,  American,  and 
other  foreign  courts.  This  excellent  code  was 
compiled  under  the  direction  of  Colbert,  by 
men  of  great  talent  and  learning,  after  a 
careful  revision  of  all  the  ancient  sea  laws  of 
France  and  other  countries,  and  upon  consulta- 
tion with  the  different  parliaments,  the  courts 
of  admiralty,  and  the  diambers  of  commerce 
of  the  different  towns.  It  combines  whatever 
experience  and  the  wisdom  of  ages  had  shown 
to  be  best  in  the  Roman  laws,  and  in  the  in- 
stitutions of  the  modem  maritime  states  of 
Europe.  The  edition  of  it,  with  a  commentary, 
by  Valior  (La  Rochelle  1766)  is  a  standard 
work.  In  the  preface  to  his  treatise  on  the 
Law  of  Shipping  (of  which  the  edition  by  the 
present  Mr.  Justice  Shee,  1856,  forms  the  best 
English  compendium  on  the  subject)  Lord  Ten- 
terden  says, '  If  the  reader  should  be  offended 
at  the  frequent  references  to  this  ordinance,  I 
that,  assuming  fyp^ff  p'  (1  +  9),  where  9  is  '  must  request  him  to  recollect  that  those  refer- 
a  email  correction,  the  value  of  a  increases  I  ences  are  made  to  the  maritime  code  of  a  great 
vith  the  pressure.  Thus  the  elastic  force  of  commercial  nation,  which  has  attributed  much 
atmospheric  air  at  great  pressures  is  slightly  of  its  national  prosperity  to  that  code — a  code 
let«  than  it  would  be  if  the  law  were  strictly  composed  in  the  reign  of  a  politic  prince;  under 
tme.  With  respect  to  carbonic  acid,  the  !  the  auspices  of  a  wise  and  enlightened  mini- 
deriation  is  considerably  greater.  In  the '  ster ;  by  laborious  and  learned  persons,  who 
case  of  hydrogen  the  correction  9  becomes  ,  selected  the  most  valuable  principles  of  all  the 
negative,  so  that  while  air  .and  the  other  gases  j  maritime  laws  then  existing ;  and  which,  in 
experimented  upon  were  more  compressed  than   matter,  method,  and  style,  is  one  of  the  most 


they  would  be  if  the  law  were  exactlv  followed, 
hydrogen  was  less  compressed,  and  its  com- 
pressibility was  found  to  diminish  as  the 
pressure  increased.  But  temperature  has  a 
considerable  infinence  on  these  results ;  and  as 
it  was  found  that  the  deviation  from  the  law 
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finished  acts  of  legislation  that  ever  was  pro- 
mulgated.* [AnntTBAi^TT,  CoiTRT  OF.]  In  ad- 
dition to  the  well-known  English  woric  above 
cited,  may  be  mentioned  Ortolan,  Bkgles  Inter* 
naiionales  de  la  Mer^  1845.  A  veiy  important 
addition  to  the  public  law  on  this  subject^  bind- 
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ing  at  least  on  those  powers  which  were  parties 
to  it,  was  made  by  the  *  Declaratiou  respecting 
Maritime  Law'  of  the  congress  at  Paris,  1866, 
by  which  privateering  was  abolished,  the  neu- 
tral flag  admitted  to  cover  enemy's  goods,  &c. 
It  is  printed  in  the  Appendix  to  Phillimore's 
International  Law^  vol.  iiL 

asarjoram*  One  of  the  aromatic  herbs 
cultivated  for  culinary  use.  There  are  two 
principal  sorts  used.  Winter  Marjoram,  Origan 
num  heradeoiicum^  and  Sweet  or  Knotted  ])Jar- 
jorara,  Origanum  Majorana, 

BKark.  An  old  coin  current  in  England 
and  Scotland,  valued  13^.  Ad,  A  piece  of 
money  so  called  is  at  present  used  in  Ham- 
burg ;  it  is  equal  to  1^.  ^d.  sterling. 

BKarkf  Order  of  St.  A  Venetian  order  of 
knighthood;  St.  Mark  the  Evangelist  having 
been  the  patron  of  that  republic. 

Market.    [Tbajdb,  Homb.] 

BKarklniT  Xnlc    [Ink.] 

Marking  Wut.  In  Botany,  the  seed  or 
nut  of  the  Srmfcarpus  Anacardium,  a  tropical 
tree,  related  to  the  cashew  nut.  It  derives  its 
name  from  the  fact  that  the  iuice  contained  in 
its  fhiits  stains  linen  of  a  deep  and  indelible 
black  colour. 

Marl  (Dutch  marghel,  from  margh,  marrow^ 
whence  maighelen,  to  fatten  land).  Marl  is  a 
mixture  of  carbonate  of  lime  and  clay  in  various 
proportions,  and  of  different  degrees  of  com- 
pactness and  friability.  In  some  marls  the 
proportion  of  clay  is  small,  in  which  case  it 
nets  on  soils  much  in  the  same  manner  as 
chalk ;  but  where  clay  is  the  predominant  in- 
gredient)  it  acts  principally  by  altering  the 
texture  of  the  soiL  Hence  sandy  soils  are 
improved  by  marl,  in  consequence  of  its  in- 
creasing their  compactness  and  capacity  for 
retaining  moisture ;  while  argillaceous  marls 
applied  to  clays  are  of  little  or  no  use.  From 
these  long-established  facts  has  arisen  the  old 
adage — 

Who  marlB  iand  ahftU  bay  the  land, 
Who  marlB  day  throwB  aU  away. 

Marl  is  found  in  almost  every  country ;  not 
like  limestone,  in  protruding  rocks,  but  (from 
its  friable  nature,  which  causes  it  to  moulder 
down  into  a  comparatively  earthy  mass)  under 
or  near  the  surface  of  the  soil, 'whence  it  is  dug 
out  and  spread  on  the  surface.  Hence,  while 
limestone  is  quarried,  chalk  and  marl  are  dug 
out  of  pits.  Marl  has  been  in  use  in  Europe 
since  the  time  of  the  Romans.  It  is  very 
generally  used  as  a  manure  in  France  and 
Germany.  In  England  it  is  most  used  in 
Norfolk. 

MarllBiT  Spike.  An  iron  bolt  or  pin, 
tapering  to  a  point,  for  opening  the  strands  of 
rope  preparatory  to  jiplieing. 

Mannatlte.  A  variety  of  Blende  in  which 
iron,  and  sometimes  cadmium,  takes  the  place 
of  a  part  of  the  zinc  It  is  found  at  Marmato, 
in  South  America. 

MarmoUte  (Gr.  fioptudptt,  to  shine),  A 
foliated  variety  of  Serpentine  from  Hoboken 
in  New  Jersey. 
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inonitam  (Lat.).  In  Architecture,  a 
cement  formed  of  a  mixture  of  powdered  lime 
and  marble. 

Marmoae.  The  JXdelphis  murina  of 
Linnaeus,  a  small  species  of  opossum,  in  which 
the  marsupial  pouch  is  suppressed,  beinff  re- 
presented by  two  folds  of  the  abdomin^  in- 
tegument. 

Marmoset.  A  name  frequently  applied 
to  the  Ouistiti  (Hapales  Jacehus),  and  to  other 
allied  species  of  South  American  monkeys. 

Marmot  (Fr.).  The  Rodent  animal  bo 
called  is  the  type  of  a  genus  (Arciomys)  nearly 
allied  to  the  squirrels,  being  characterised  by 
having  five  molar  teeth  on  each  side  of  the 
upper  and  four  on  each  side  of  the  lower  jaw, 
all  bristled  with  points,  and  indicative  of  a 
somewhat  mixed  diet^  The  marmots,  however, 
in  their  general  form  are  nearly  the  reverse  of 
the  squirrels,  being  heavy,  with  short  legs,  a 
middle-sized  or  short  tail,  and  a  large  flat  head. 
They  pass  the  winter  in  a  state  of  torpor,  con- 
cealed in  deep  holes,  the  entrance  of  which 
they  close  with  a  heap  of  dried  grass.  They 
are  natives  of  Europe  and  North  America,  live 
in  societies,  and  are  easily  tamed. 

Maronltea.  The  followers  of  Maio,  in- 
habitants of  the  mountains  Libanus  and  Anti- 
libanus  in  Syria,  who  adopted  in  the  seventh 
century  the  opinions  of  the  Monothelites. 
They  continued  to  form  a  separate  sect  until 
the  twelfth  centxuy,  when  they  became  recon- 
ciled to  the  see  of  Rome.  The  Mavonite 
writers,  however,  have  always  maintained  their 
freedom  from  the  errors  imputed  to  them,  and 
declare  themselves  to  have  been  uniformly 
attached  to  the  doctrines  of  the  Catholic  church. 

[MONOTHELITBS.] 

Maroons  (supposed  to  be  derived  from  a 
word  used  in  Spanish  America,  signifying  Mog- 
hunUrs),  A  name  g^ven  in  Jamaica  to  run- 
away negroes.  VHien  Jamaica  was  conquered 
from  the  Spaniards,  a  number  of  nepves, 
abandoned  by  their  former  masters,  occupied 
some  of  the  mountainous  parts  of  the  island, 
and  caused  great  trouble  to  the  colonists. 
About  1730  they  became  extremely  formidable, 
but  after  a  war  of  eight  years  they  at  length 
submitted  to  a  capitulation,  by  which  thej  were 
allowed  to  retain  their  free  settlements  in  the 
heart  of  the  island.  In  1795  a  portion  of 
them  again  rose  in  arms,  but  were  speedily 
put  down,  and  transported  to  a  new  settle- 
ment in  Nova  Scotia.  ^^aUas's  History  of  tks 
Maroons.) 

Marquov  X«tter  oft  A  commis»oii 
granted  in  time  of  war  io  a  private  person 
commanding  a  vessel  to  cruise  at  sea  snd  make 
prize  of  the  enemy's  ships  and  mercfaandiee ; 
the  ship  so  commissioned  is  sometimes  called 
by  the  same  name.  [Rspsisals.]  The  word 
is  derived  from  mark  (Ger.  fr*mUfr\  as  being 
a  right  of  capturing  property  beyond  the  liinits 
or  frontiers  of  another  prince. 

Marquess.  A  title  of  dignity  in  Eng- 
land, France,  and  Italy,  next  in  rank  to 
that  of  duke.    [Mabcbbs.]    It  is  of  Qenoan 
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origm;  those  militai^  chieftains  in  the  Teutonic 
kingdonifl  and  empires  which  arose  on  the  fall 
of  the  Western  empire,  who  were  intrusted 
with  the  defence  of  oistricts  on  the  frontiers, 
baTisg  been  styled  mark-^afen,  margravu^ 
coonta  of  the  marches  or  frontiers  (in  Latin, 
maichiones).  Many  of  these  officers  were 
appointed  bj  Charlemagne^  although  he  was 
not,  probably,  the  first  creator  of  the  office. 
According  to  the  ordinary  course  of  the  deve- 
bpement  of  feudal  institutions,  these  chiefs, 
from  military  goTemors  appointed  for  life, 
became  territorial  potentates,  holding  their 
lands  by  hereditary  right;  and,  on  the  decay 
of  that  system,  this  honour,  like  others,  became 
merely  titular.  In  England,  the  first  marquess 
was  Robert  de  Vere,  earl  of  Oxford,  created 
by  Eiehard  II.,  in  1387,  marquess  of  Dublin 
for  life.  The  next  creation  was  of  John  de 
Beaufort,  earl  of  Somerset,  raised  to  the  rank 
of  marquess  in  1397,  which  dignity  he  after- 
irards  refused  to  bear,  as  a  strange  and  novel 
one.  (^Nicolas,  Introdttetion  to  the  Peerage^ 
Ixxri.)  After  that  period  the  title  fell  into 
disuse  until  the  reign  of  Edward  VI. 

Xarquetry  (Fr.  marquet-erie).  In  Archi- 
tecture, inlaid  work  consisting  of  dififerent 
pieces  of  many-coloured  woods  glued  on  to  a 
ground  usually  of  oak  or  fir,  well  dried  and 
seasoned,  which,  to  prevent  casting  or  warping, 
is  composed  of  seYeral  thicknesses.  The  early 
Italian  builders  used  marquetiy  in  cabinet 
work;  and  John  of  Vienna,  and  others  of  his 
period,  by  its  means  represented  figures  and 
landscapes ;  but  in  the  present  day  it  is  chiefiy 
oonfinea  to  the  ornamentation  of  floors,  in 
which  the  yarious  pieces  of  wood  are  usually 
disposed  in  regular  geometrical  figures,  and  are 
rarely  of  more  than  three  or  four  species. 

Marriage  f  ]baw  of»  in  Bngland.  Previous 
to  the  passing  of  the  first  Marriage  Act  in  1754, 
the  law  of  England  was  goTemed  by  the  canon 
law;  and,  consequently,  an  agreement  to  marry, 
followed  by  consummation,  formed,  as  it  now 
ibrms  in  Scotland,  a  sufficient  union.  That 
ftatute  first  rendered  necessary  the  preliminaries 
of  the  publication  of  banns,  or  the  obtaining  a 
license.  It  was  amended  by  4  Geo.  IV.  c.  17. 
Bnt  that  Act  imposed  so  many  additional  re- 
strictions on  parties  wishing  to  become  hus- 
band and  wife,  that  it  was  found  necessary  to 
repeal  it  in  all  haste,  and  another  statute  was 
passed  (4  Geo.  lY.  c.  76),  by  which  English 
marriages  were  next  regulated. 

By  this  Act  the  banns  of  marriage  are  to  be 
published  three  Sundays  in  a  parish  church,  or 
public  chapel  of  the  Establishment,  in  the  parish 
wherein  both,  or  the  parish  wherein  each,  of 
the  parties  dwelL  A  license  is  a  dispensation 
by  yirtue  of  which  marriage  may  be  solenmised 
without  the  publication  of  banns.  It  is  granted 
by  turrogateSf  or  persons  having  authority  from 
the  bishop.  No  license  can  now  be  obtained, 
unless  upon  affidavit  that  the  parish  or  district 
in  which  the  marriage  is  to  b^  solemnised  has 
been  the  usual  place  of  residence  of  one  of 
the  parties  for  fifteen  days  immediately  pre- 
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ceding  the  granting  of  the  license.  The 
affidavit  must  also  declare  that  there  is  no 
impediment  of  kindred  or  alliance,  nor  any 
other  lawful  cause  of  hindrance. 

By  the  Marriage  Act  6  &  7  Wm.  IV.  c.  85 
(amended  by  sevezal  Bubse(|uent  Acts)  a  super- 
intendent registrar  of  mamages  was  appointed, 
who  is  requued  to  register  marriages,  and  em- 
powered to  give  licenses,  &c,  either  himself  or 
by  inferior  registrars.  Places  of  worship,  cer- 
tified according  to  law,  may  be  reffistered  for 
the  solemnisation  of  marriages,  or  they  may  be 
celebrated  before  the  superintendent  registrar 
himself;  thus  entirely  removing  the  contract 
from  ecclesiastical  control  But  tul  parties  may, 
if  they  please,  still  marry  in  the  parish  church. 
A  complete  registration  of  marriages  is  pro- 
vided by  the  same  Acts. 

A  special  license  dispenses  with  all  restric* 
dons  as  to  tiine  and  place  of  marriage.  By  a 
regulation  of  Archbishop  Seeker  it  is  not  to  be 
granted  except  to  persons  of  a  specified  rank ; 
but  in  practice  the  privilege  is  extended  as  a 
matter  of  favour. 

The  power  of  parents  and  guardians,  in 
restricting  the  marriage  of  minors  under  their 
tutelage,  is  now  confined  within  the  following 
limits.  The  publication  of  banns  is  void,  if 
the  parent  or  guardian  of  either  party  declare, 
or  cause  to  be  declared,  their  dissent  in  public 
at  the  time  of  the  proclamation.  In  case  of 
marriage  of  a  minor  by  license,  the  father  or 
guardian,  or  if  none,  the  mother  or  the  guardian 
appointed  by  the  Covat  of  Chancery,  must  give 
consent,  ana  such  consent  must  be  notified  in 
the  affidavit  on  application  for  the  license.  If 
consent  be  unreasonably  withheld,  the  only 
resource  of  lovers  against  the  fiinty  hearts  of 
parents  or  guardians  is  by  petition  to  the  lord 
chancellor,  who  may,  if  he  please,  interpose  his 
judicial  authority  in  favour  of  their  union. 

Marriages  are  yoid  if  solemnised  in  a  wrong 
name.  They  are  also  void  where  there  is  a 
prior  existing  marriage,  and  in  case  of  lunacy 
or  incapacity,  or  of  relationship  within  the 
prohibited  degrees. 

Proof  of  a  marriage  is  by  the  evidence  of  a 
party  who  was  present  at  the  celebration ;  or 
by  production  of  the  parish  register,  and  show- 
ing the  identity  of  the  parties. 

Marriage  is  voidable  by  legal  proceeding, 
where  sudk  marriage  has  been  contracted  under 
a  canonical  impediment,  such  as  bodily  inca- 
pacity of  either  of  the  parties.  Marriages 
solemnised  by  force  are  also  voidable,  and  such 
as  are  contracted  in  error  under  certain  cir- 
cumstances. A  Toidable  marriage  is  good  to 
all  intents  until  rendered  void  by  a  sentence 
of  the  court. 

Other  matrimonial  causes  are — 1.  Jactitation 
of  marriage.  "When  one  party  gives  out  or  re- 
ports that  he  or  she  is  legally  married  to  another, 
the  person  injured  may  obtain  a  decree  con- 
demning the  other  to  sUence,  with  the  costs  of 
the  proceeding;  and  unless  the  defendant  proves 
marriage,  silence  is  enjoined,  which  is  the  only 
remedy  the  matrimonial  court  can  give. 
HH 
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Hie  Eodesxastical  Courts  had  nntQ  1857  the 
eogniflance  of  matrimonial  cauaes.  But  in 
that  year,  by  the  Act  20  &  21  Vict.  c.  85,  their 
juriediction  in  this  respect  was  entirely  abro- 
gated, except  for  the  purpose  of  granting 
marriage  licenses:  and  was  transferied  to  a 
new  Ck)nrt  of  Record,  entitled  the  Court  for 
Divorce  and  Matrimonial  Causes.  At  the  same 
time  yeiy  important  changes  in  t^e  law  itself, 
as  regards  these  proceedings,  were  effected. 

The  powers  of  this  oonrt  now  extend  to — 

1.  Decrees  establishing  the  nullity  of  mar- 
riages contracted  under  legal  impediment. 

2.  In  suits  of  jactitation  of  marriage:  that 
is,  where  one  party  falsely  asserts  that  he  or 
she  is  married  to  the  other. 

8.  Sentences  of  judicial  separation:  which 
have  the  effect  of  what  under  the  former  law 
was  termed  a  divorce  a  mensd  et  thoro:  and 
may  be  obtained  by  either  party  on  the  ^und 
of  adolteiy,  or  cruelty,  or  desertion  without 
cause  for  two  years. 

4.  Dissolution  of  marriage :  which  may  be 
obtained  on  the  suit  of  the  husband  for  the 
wife's  adultery,  and  on  the  suit  of  the  wife  for 
adultery  and  cruelty,  or  adultery  with  incest  or 
certain  other  aggravations.  Until  1857  divorce 
k  vinculo  had  been  legally  unknown  in  England, 
as  it  is  in  countries  ffovemed  by  the  maxims 
of  the  canon  law,  and  could  only  be  obtained 
through  the  medium  of  a  special  Act  of  Parlia- 
ment. In  that  year,  by  the  Act  20  &  21  Vict, 
e.  85,  it  was  for  the  ftrat  time  rendered  gene- 
rally lawful.  At  the  same  time,  the  old  action 
for  damages  for  criminal  conversation  was  abo- 
lished ;  but  the  husband  maj  still  claim  damages 
from  the  adulterer,  either  in  his  petition  for  di- 
vorce or  separation,  or  by  a  distinct  proceeding. 

5.  A  suit  for  restitution  of  conjugal  rights  is 
to  compel  mutual  cohabitation.  It  is  doubt- 
ful whether  any  deed  of  separation,  or  anything 
short  of  a  sentence  by  the  court,  can  bar  the 
complainant  of  his  or  her  right  to  promote  this 
suit ;  but  cnielty  or  adultery  may  be  pleaded 
in  reply,  as  constituting  lawful  grounds  for 
separation. 

6.  Alimony  is  that  legal  proportion  of  the 
husband's  estate  which,  by  the  decree  of  the 
ecclesiastical  courts  is  allotted  to  the  wife  for 
her  maintenance  during  the  pendency  of  a  suit 
between  them ;  or  after  a  sentence  of  divorce 
4  mensA  et  thoro  by  reason  of  the  cruelty  or 
adultery  of  the  husband,  the  permanent  al- 
lowance to  be  paid  to  the  wife  during  tlieir 
separation.  The  quantum  of  alimony  is  de- 
cided by  the  court  on  consideration  of  the  whole 
circumstances  of  the  case:  e.g.  a  third  or  a 
moiety  of  the  husband's  property. 

Marriage^  its  Effect  on  Property, — The  con- 
sideration of  the  legal  effect  produced  by 
marriage  on  the  property  of  the  parties  con- 
tracting it  divides  itself  into — 

The  law  of  husband  and  wife :  1.  As  it  re- 
spects property  acquired  by  either  before  or 
after  mamage. 

2.  As  its  dispositions  are  affected  by  sepa- 
ration or  divorce.  | 
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As  to  real  property.  If  the  wife  is 
seised  of  lands  or  tenements  in  an  estate  of 
inheritance,  and  dies  having  had  issue  bom 
living,  the  husband  is  entitlel  to  the  lands  or 
tenements  for  his  life,  being  tenant^  as  it  h 
termed,  by  the  curtesy  of  England ;  and  this, 
whether  the  lands  be  held  by  a  legal  or  equitable 
title. 

Dower  is  now,  since  the  statute  3  &  4  Wm.  IT. 
c  105,  the  wife's  right  to  one  third  part,  for 
life,  of  all  estates  of  inheritance  which  her 
husband  dies  solely  entitled  to  in  possession.  It 
formerly  attached  to  all  estates  of  inheritaace 
of  which  he  was  at  any  time  possessed,  so  that 
he  could  not  defeat  her  title  by  alienation,  but 
to  Ipgal  estates  only.  Since  the  1st  Januaij, 
1834,  the  period  at  which  the  above-mentioned 
Act  came  into  operation,  equitable  estates  are 
also  subject  to  it.  It  has  long  been  customai^ 
to  bar  this  right  to  dowor  by  various  comph- 
cated  processes,  which  the  law  has  permitted 
to  defeat  the  wife's  claim ;  and  espedally  by 
settlements  before  marriage,  giving  a  jointure 
or  provision  in  lieu  of  dower.  It  may  now  be 
barred  by  the  husband's  alienation  in  his  life- 
time ;  or  by  his  will ;  or  by  a  declaration  in  the 
deed  of  conv^rance  of  the  land  to  the  husband. 
Anciently  Skjems  covert  could  only  alienate  real 
property  by  the  public  solemnity  of  Kfine  \  but 
now  she  may  do  this  by  a  deed  executed  after 
her  examination  by  commissioners^  to  show 
that  no  control  is  exercised  by  che  husband. 

As  to  personalty :  all  the  personal  property 
to  which  a  woman  is  entitled  vesta  in  her 
husband  by  marriage.  Her  ehaitds  real,  that 
is,  leasehold  property  for  a  term  of  years, 
will  revert  to  her  if  she  surviye  him;  and 
although  the  husband  ma^  alienate  them  in 
his  lifetime,  he  cannot  dilspose  of  them  by 
will.  But  should  he  survive  her,  they  are 
his  absolutely.  Her  chattels  personal — money 
and  goods —  are  his  without  restriction,  to  give 
or  bequeath  as  he  pleases  even  in  her  lifetime. 
Her  choses  in  action  (that  is,  property  of  which 
there  is  no  immediate  occupation,  as  debts  due 
to  her,  money  in  the  funds,  &a)  are  the  hus- 
band's property  conditionally;  that  is,  if  he 
reduce  tnem  into  possession  by  exercising  his 
rights  over  them  during  her  life.  If  not^  they 
survive  to  her  absolutely;  and  should  she  die 
first,  he  only  takes  them  as  her  administrator, 
which  he  is  by  right.  Any  property,  however, 
whether  real  or  personal,  may  be  given  to  a 
woman  for  her  separate  use,  which  will  ex- 
clude the  husband's  right,  and  she  may  be 
restrained  from  alienating  the  property  daring 
coverture. 

If  the  husband  die  intestate,  the  wife  is  en- 
titled to  half  his  personal  property  if  there  be 
no  issue,  and  to  one-third  if  there  be  issue. 

The  husband  is  liable  for  all  his  wife's  debts 
and  engagements  made  while  unmarried;  but 
not  for  such  as  she  may  have  contracted  during 
a  former  marriage,  iut  he  is  released  from 
his  liability  by  her  decease ;  and  if  he  die  first, 
she  only  is  responsible.  Por  debts  contracted 
by  the  wife  during  marriage  the  husband  is  not 


Digitized  by  VjOOQIC 


MABRIAGE 


YMo  unless  ihej  have  been  contracted  with 
his  consent,  express  or  implied ;  and  this  im- 
plied assent  giTes  rise^  as  may  well  be  supposed, 
to  nmnberleas  questions  in  courts  of  law. 

As  to  the  acts  of  husband  and  wife  before 
marrisge.  Since  1837  (1  Vict  c.  26),  *  Every 
irill  made  by  a  man  or  woman  is  revoked  by 
his  or  her  subsequent  marriage,'  except  in 
certain  pectdiar  cases  where  made  under  a 
power  of  appointment 

Marriage  settlements  are  contziTances  to 
modify  the  effects  which  would  be  produced  by 
the  mere  act  of  law  on  the  rights  of  the  respec- 
tive  parties ;  and  also  to  insure  a  pn>vifii<m  for 
issue.  It  is  usual  to  vest  the  property  of  both 
parties  in  trustees ;  generally  for  the  benefit  of 
the  husband  during  their  joint  lives,  then  for 
the  benefit  of  the  survivor,  after  his  or  her  death 
for  the  benefit  of  the  children,  in  such  propor- 
tions as  the  nature  of  the  property  or  circum- 
stances of  the  family  may  dictate.  But  it  is  usual 
to  give  authority  to  the  parents  by  means  of  a 
power  to  vary  the  children's  relative  proportions. 
Ajointore^  although,  in  the  strict  sense  of  the 
wrad,  a  joint  estate  to  husband  and  wife,  is 
b  practice  usually  a  rent  charge  to  the  wife, 
secured  on  land,  to  take  efifect  immediately  on 
the  hosband's  death,  and  to  secure  a  competent 
prorisioD  for  her  during  her  life  at  least ;  it  is 
usually  provided  by  setdement,  and  bars  dower. 
Pin-money  is  an  annual  income  settled  before 
mairiage  by  the  husband  on  the  intended  wife 
for  her  personal  expenses. 

But  in  o&er  eases,  and  especially  when  the 
casualties  of  a  trade  render  it  desirable  to 
secure  a  certain  protection,  it  is  vexr  common 
to  give  the  first  life  interest  in  the  settled 
property,  or  part  of  it,  to  the  wife  for  her 
separate  and  inalienable  use^  free  from  the 
debts  or  control  of  the  husbemd.  Where  be- 
quests are  made  to  a  married  woman  for  her 
separate  use,  and  no  trustees  are  named  to  pro- 
tect them,  a  court  of  equity  will  consider  her 
husband  a  trustee  fbr  her.  She  may  sue  him, 
or  any  other  person,  in  those  courts,  in  respect 
of  sadi  property.  Her  savings  out  of  it  are 
likewise  hers  in  separate  right 

Amairied  woman  has  also  a  claim,  in  a  court 
of  equity,  to  a  provision  out  of  her  own  property 
in  sevenl  cases,  especially  where  the  husband 
deserts  or  ill-treats  her,  or  where,  being  a  ward 
of  chancery,  she  is  clandestinely  married;  and 
recent  legislation  has  given  her  in  many  in- 
■tances  a  more  summaiy  remedy  in  such  cases. 
A  husband  is  not  held  liable  for  debts  contracted 
by  his  wife,  even  for  necessaries,  if  he  have 
turned  her  out  of  doors  for  adultery ;  or  if,  after 
being  turned  out,  she  commit  adultery;  or  if 
she  depart  from  him  without  his  consent ;  or  if 
she  ^ope  with  an  adulterer ;  or  if  the  husband 
And  wife  separate  by  mutual  agreement,  in  cases 
vfaere  the  wife  has  separate  means,  or  is  pro- 
vided for  by  separate  maintenance.  As  to  the 
effect  of  divorce  or  separation  on  property :  the 
sentence  of  a  court  pronouncing  a  marriage 
'raid  ab  initio  destroys  the  husband's  rights 
orer  the  property  of  the  wife.  And  dower  is 
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lost  if  the  wife  elopes  and  lives  in  adultery, 
or  is  cttainted  of  treason  or  felony.  Under  the 
recent  Acts  of  Parliament  regulating  divorce, 
the  court  has  large  power,  boUi  in  cases  of  di- 
vorce a  vinculo  and  of  judicial  separation,  to 
make  such  orders  respecting  the  property  of 
the  parties,  even  though  in  settlement,  as  may 
be  thought  expedient  for  the  benefit  of  the 
children  and  of  the  parties  themselves.  On 
judicial  separation  obtained  by  a  wife  on  ac* 
count  of  the  misconduct  of  the  husband,  she 
is  entitled  to  alimony  out  of  the  husband's 
property  [see  above]. 

l^utly,  as  to  criminal  law :  bigamy,  or  poly- 
gamy, is  a  felonious  offence,  punishable  by  penal 
servitude;  and  is  now  (since  the  statute  9  Geo. 
TV.  c.  31)  equally  punishable,  although  the 
second  marriage  took  place  out  of  the  juris- 
diction of  English  law. 

A  wife  committing  any  felony,  except  murder 
or  nuinslaughter,  in  company  with  her  husband, 
is  not  responsible  for  the  offence ;  but  she  is 
indictable  for  high  treason  so  committed. 

Absence  of  Buaband  or  Wife  for  a  period  of 
seven  years  is  allowed  by  24  &  25  Vict  c.  100, 
s.  57,  as  an  exemption  from  the  penal  conse- 
quences of  bigamy. 

BKarHaffOv  liaw  of;  Forelcn.  By  the  law 
of  Scotland,  marriages  merely  contracted  by 
declaration,  acknowledgement,  or  before  wit- 
nesses, are  held  valid.  By  that  of  France,  and 
all  countries  in  which  French  jurisprudence  is 
established,  marriage  is  a  dvu  contract  only, 
regulated  by  article  144  and  following  of  the 
Code  GiviL  It  cannot  be  contracted  by  a  male 
before  eighteen,  or  by  a  female  before  fifteen.  The 
consent  of  the  father  and  mother  (if  dissentient, 
the  father  overruling)  is  required  until  twenty- 
five  and  twenty-one  respectively;  and  until 
thirty  and  twenty-five  tlus  consent  must  still 
be  applied  fbr,  sithough  marriage  celebrated 
without  it  is  not  void.  Marriages  within  pro- 
hibited degrees  are  absolutely  nulL  But  mar- 
riages in  other  respects  oontnuy  to  the  law  are 
annullable  on  application  of  the  proper  parties. 

Dissolution  of  marriage  can  only  arise  by 
deatii,  natural  or  civil,  that  is  by  way  of  legal 
punishment  Divorce  is  altogether  ille^d, 
having  been  introduced  into  the  law  only  in 
1792,  and  expunged  from  it  in  1816. 

In  the  United  States  of  America,  mairiage  is 
likewise  a  civil  contract  only,  but  it  is  regulated 
by  the  laws  of  each  state  respectively. 

The  question  of  the  validity  in  one  countrv  of 
marriages  good  according  to  the  laws  of  another, 
is  one  of  the  most  complicated,  it  may  be  added, 
one  of  the  most  unsettled,  which  remains  in 
international  jurisprudence.  If  married  citizens 
of  one  country  transfer  their  domicile  to  an- 
other, their  marriages  are,  of  course,  valid  in  the 
country  of  their  adoption,  whether  in  accord- 
ance or  not  with  the  law  thereof.  But  when  the 
citizens  of  one  country  marry  in  another  country, 
questions  of  great  difficulty,  and  which,  as  has 
been  said,  no  general  agreement  of  jurisprudence 
has  settled,  are  apt  to  arise ;  and  these  are  still 
further  complicated  when  the  parties  contracting 
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fnnmAge  are  of  different  nationalities.  As  a 
general  rule,  marriage,  like  other  contracts,  is 
to  bo  judged  of  bjr  the  /«t  loci.  Consequently 
two  English  subjects  marrying  in  France, 
according  to  the  formalities  of  French  law, 
contract  a  marriage  valid  in  England.  On  this 
principle,  the  so-called  Gretna  Green  marriages 
by  English  persons  in  Scotland  were  ralid  until 
checked  by  Act  of  Parliament  in  1866.  But^ 
in  the  language  of  Mr.  Story,  *the  most 
prominent,  if  not  the  only  known,  exceptions 
to  this  rule  are  those  inTolving  polygamy  and 
incest ;  those  positively  prohibited  by  the  public 
law  of  a  country  from  motives  of  policy ;  and 
those  celebrated  in  foreign  countries  by  subjects 
entitling  themselves  under  special  drcumstances 
to  the  benefit  of  the  law  of  their  own  country.* 
{On  the  Ckmftict  of  Laws,  ch.  v.)  On  this 
principle  it  has  been  recently  decided,  though 
not  without  considerable  question,  that  a  mar- 
riage by  an  Englishman  with  his  deceased 
wife's  sister,  contracted  in  Germany,  where  such 
marriage  is  lawful,  is  invalid  here.  French 
jurisprudence,  it  may  be  added,  appears  to  be 
more  jealous  of  the  maintenance  of  its  own 
special  marriage  law  in  the  case  of  marriages 
contracted  by  Frenchmen  in  foreign  countries, 
than  is  our  own. 

Marrowt  Vefetabla.  A  variety  of  Cu- 
eurbita  ov\fera,  cultivated  for  the  sake  of  its 
fniits,  which  in  the  young  state  form  a  delicate 
esculent. 

Maimbimiia  The  genus  of  Labiate  plants 
which  includes  the  Horehound,  an  erect  branch- 
ing greyish-lookingherb,  with  roundish  wrinkled 
leaves,  and  whitish  flowers  crowded  in  the 
axils.  It  is  found  wild  in  this  country,  as  well 
as  thronghottt  Northern  Asia  and  Europe,  and 
has  bitter  tonic  properties.  It  is  a  favourite 
domestic  remedy  in  chest  complaints. 

Man  (Lat>  In  the  Solar  System,  one  of 
the  old  planets,  and  the  fourth  in  the  order  of 
distance  from  the  snn.  The  mean  distance  of 
Mars  from  Uie  sun  is  1*6236923,  the  mean 
distance  of  the  earth  from  the  sun  being  1 : 
it  is,  consequendy,  about  142,000,000  miles 
distant  from  the  sun.  Mars  performs  his  mean 
sidereal  revolution  in  686*979  mean  solar  days, 
and  his  synodical  revolution  (that  is,  his  re- 
turn to  the  same  position  in  respect  of  the 
earth  and  sun)  in  779*82  days.  His  orbit  at 
the  beginning  of  the  present  century  was  in- 
clined to  the  ecliptic  in  an  angle  of  1^  61'  6" ; 
and  its  eccentricity  is  -098811.  His  apparent 
diameter  varies  from  8*6"  at  his  greatest,  to 
18*2Sr  at  his  least,  distance  fh>m  the  eflurih. 
At  his  mean  distance  the  apparent  diameter  is 
6*29^.  The  diameter  of  the  pknet  (in  which 
the  eUipticity  is  extremely  small)  is  4,118  miles. 
Mars  has  a  rotation  about  his  axis  which  is 
performed  in  24  h.  39  m.  22*62  sec.,  according 
to  the  latest  researches.  The  inclination  of 
the  axis  to  the  ecliptic  is  28^  61' ;  the  longitude 
of  the  pole  of  the  planet  being  849^  1'. 

In  consequence  of  the  position  of  Mars  in 
the  system,  and  his  eccentric  orbit,  he  is  some- 
times so  near  to  us  that  it  is  possible  by  means 
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of  powerful  instruments  to  scrotrnise  his  surfaee 
raUier  dosely ;  and  it  is  not  too  mnch  to  aay 
that  at  the  present  time  materialB  exist  for  the 
construction  of  a  map  of  the  equatorial  and 
southern  parts  of  the  planet^  which  shall  show 
the  position  and  outlines  of  the  continents  and 
seas  with  some  degree  of  accuracy.  As  ths 
north  pole  of  the  planet  is  tipped  away  fix>m  us 
when  most  favourable  oppositions  occur,  so  much 
cannot  be  said  for  the  northern  hemisphere. 

To  the  other  points  of  interest  furnished  by 
the  planet  must  be  added  that  of  resemblance 
to  our  earth.  That  it  has  land  and  water, 
winter  snows,  summer  thaws,  and  wind-borne 
clouds,  has  now  been  placed  beyond  all  donb^ 
and  it  has  been  shown  that  its  extreme  tern- 
peratures  are  probably  not  far  difierent  £rom 
our  own.  The  water  shows  itself  in  the  telescope 
by  a  greenish  tint^  while  sometimes  the  land 
appears  red,  and  on  this  account  it  was  once 
supposed  that  something  like  a  red  sandstone 
formation  had  a  large  developementin  ournster 
planet ;  but  close  observation  in  1862  led  one 
of  the  observers  to  surmise  that  this  red  colour 
might  be  due  to  the  absorption  of  the  planef  s 
atmosphere.  This  suggestion  has  since  been 
confirmed  by  means  of  spectrum  analysis.  The 
dazzling  brilliancy  of  the  polar  snows  {whidi 
are  not  always  concentric  to  the  pole  of  rota- 
tion) when  observed  near  the  limb  of  the 
planet  is  such  that  by  an  effect  of  irradiation 
they  appear  to  project  beyond  iU  The  rate  at 
which  the  snow  melts  is  sometimes  extremely 
rapid,  and  as  a  result  th&  snow  cap  is  reduced 
at  a  period  equivalent  to  our  July  to  an  ex- 
tremely small  patch  lying  very  near  the  poK 
Some  recently  published  (uawings  of  the  planet 
by  Lord  Rorae  and  another  observer  will  be 
found  in  the  last  volume  of  the  Afemoirs  of 
the  Royal  Astronomical  Society. 

BKars  or  Mftwers.  An  ancient  Latin 
god,  early  identified  with  the  Greek  AiAs,  but 
essentially  distinct  in  conception  from  the  idea 
of  that  god.  [Abbs.]  The  Sabine  and  Oscan  form 
of  the  word  was  Mamers,  and  Mars  itself  is 
contracted  from  Mavors  or  Mavers.  At  Rome 
he  was  honoured  as  the  progenitor  of  Romulus, 
the  founder  of  the  city,  of  which  he  was  held 
to  be  the  protector;  and  in  his  honour  the 
Latin  husbandmen  used  to  offer  up  a  sacrifice, 
called  suooetouft/ui.  [Lvstbatio.]  Thepriefts 
of  Mars  were  called  saliif  and  to  tneir  care  was 
intrusted  the  sacred  shield  {ancHe)  which  was 
aaid  to  haye  fallen  from  heaven  during  the 
reign  of  Numa.    [Akcilb;  Saui;  Thob.] 

Marseillaise  Kjrmii.  The  origin  of  this 
song^  which  has  played  so  important  a  part  in 
the  revolutions  not  only  of  Fxtince  but  of  other 
continental  states,  was  long  involved  in  ob- 
scurity ;  but  there  seems  to  be  now  little  donbt 
that  both  the  words  and  music  were  the  pro- 
duction of  Rouget  de  Lille,  a  French  officer  of 
engineers,  who  was  quartered  at  Strasboi^g  in 
the  year  1792,  when  Marshal  Luckner  com- 
manded the  army,  at  that  time  entirely  com- 
posed of  young  conscripts.  Aooordinff  to  s 
stoiy  which  seems  well  authentieateo^  they 
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irere  first  produced-  in  society  by  the  author 
at  the  house  of  Baron  Dietrich,  in  that  city, 
in  April  of  that  year,  as  the  Chant  du  JDSpart 
de  FJmUe  du  BMn,  It  is,  however,  necessary 
to  add,  that  a  claim  for  the  music  has  been 
adTaneed,  and  pretty  strongly  supported,  on 
the  part  of  the  Oermaus :  on  the  supposition 
that  it  is  borrowed  from  the  Credo  ox  a  mass 
oomposed  by  Holzmann. 

The  song  is  said  to  have  been  styled  the 
MarteiUtdsSt  Hymn  from  a  body  of  troops,  on 
th«r  march  firom  Marseilles,  having  entered 
Paris  playing  that  tune  at  a  time  when  it  was 
little  known  in  the  capitaL  See  the  subject 
folly  discussed  for  the  last  time,  in  an  article 
contributed  by  M.  A.  Bouget  de  I'lsle  to  the 
French  journal  r/n^0777i^c2tairefor  Sept  20, 1864. 

BBarali  (Old  £ng.  mareis,  Fr.  marais, 
Lat.  mare,  a  sea  or  poo/).  The  name  given 
bj  geographers  to  districts  maintained  in  a 
state  of  moisture  by  the  waters  of  a  river,  or 
of  springs  which  cannot  find  an  easy  vent; 
the  drainage  of  some  of  these  marshes,  such 
as  the  Harlem  Meer,  the  Whittlesea  Mere, 
&€.  constitute  the  greatest  triumphs  of  modem 
engineering. 

Mabsh.  a  flat  sur&ce,  the  soil  of  which  is 
80  far  saturated  with  water  throughout  the 
year  as  to  be  un£t  for  culture  by  the  spade  or 
pbngh;  but  not  so  much  as  to  prevent  it  from 
producing  coarse  grasses,  and  other  kinds  of 
herbage.  Marshes  are  generally  situated  in 
bottoms,  where  they  are  kept  moist  by  the 
water  which  descends  from  the  surrounding 
lands ;  or  along  the  banks  of  rivers  or  lakes, 
where  their  humidity  arises  from  their  being 
nearly  on  the  same  level  with  the  a^'oining 
water.  Where  a  marsh  is  situated  so  as  to  be 
occasionally  overflowed  by  the  sea^  or  by  a 
river  up  which  the  tide  flows,  it  is  called  a 
salt  marsh ;  and  the  herbage  produced  bv  such 
hmds  is  found  highly  condacive  to  the  health 
of  animals  which  pasture  on  them  for  a  certain 
portion  of  the  year,  from  the  alterative  effect 
of  its  saline  properties. 

aianli  Ckuk  Fire-damp^  UaJU  earhuretted 
hydrogen,  or  hydride  of  methyt  This  gas  is 
evolved  in  large  quantities  firom  the  seams  in 
coal-mines,  and  is  also  one  of  the  gaseous 
exhalations  from  marshes  and  stagnant  pools. 
It  is  always  present  in  coal-gas,  mixed  how- 
ever with  other  gases.  It  can  be  prepared 
artificially  either  by  bringing  zinc  methyl  into 
contact  with  water,  or  by  heating  a  mixture  of 
2  parts  of  acetate  of  soda^  2  of  caustic  potash, 
and  3  of  powdered  quicklime.  It  is  inodorous 
and  tasteless,  and  its  feebly  luminous  flame 
deprives  it  of  all  value  as  an  illuminating 
agent  This  gas  is  a  compound  of  2  atoms 
of  carbon  and  4  of  hydrogen  (CsH  J. 

Xanlft  IKIasnuu  The  infectious  vapour 
which  rises  firom  certain  marshes  and  marshy 
soils,  and  which  tends  to  produce  intennittent 
and  remittent  fevers. 

MmnOk^  AvpmrmtUMm    An  apparatus  for 

the  detection  of  arsenic.    When  a  jet  of  pure 

^jdiQgen  gas  ia  inflamed,  and  a  surface  of 
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white  porcelain  held  in  the  flame,  there  is  ho 
metaUic  deposit ;  but  if  the  hydrogen  contains 
a  trace  of  arsenic,  a  steel-grey  deposit  of 
metaUic  arsenic  is  observed  surrounded  by  a 
black  ring  of  the  suboxide.  This  test  wab  first 
suggested  in  1836  by  Mr.  Marsh  of  Woolwich, 
who  at  the  same  time  described  a  convenient 
apparatus  for  the  purpose.  Antimony  may  be 
similarly  detected.  The  requisite  precautions 
in  the  use  of  this  apparatus  are  fiJly  detailed 
by  Dr.  Taylor  in  his  Treatise  on  Poisons^  chap. 
xxiiL 

BKanlial  (Low  Lat.  marescalcus,  Qet. 
marschall,  from  Old  Ger.  miihre,  a  horse,  and 
schalk,  a  serwmt),  A  title  of  honour  m  many 
European  countries,  applied  to  various  dignities 
and-  hieh  offices.  The  title  of  Marshal  of 
England  is  now  hereditai^  in  the  family  of 
the  dukes  of  Norfolk.  William  Fitz-Osbom 
and  Soger  de  Montgomery  are  said  to  have 
been  marshals  to  William  the  Conqueror: 
their  successors  for  some  time  are  not  accu- 
rately known;  but  the  office  was  held  in 
1188,  in  fee,  by  the  family  of  Clare,  and 
thence  descended  to  the  earls  of  Pembroke, 
and  thence  to  Boger  de  Bigod,  earl  of  Nor^ 
folk,  who  surrenderod  it  to  Edward  I.  After 
being  granted  for  life,  and  during  pleasure, 
to  several  successive  marshals,  the  dignity, 
with  the  title  of  Earl  Marshal,  was  given 
to  Mowbray,  afterwards  duke  of  Norfolk;  in 
whose  family  the  dignity  subsisted  until  it 
reverted  to  the  crown  in  the  reign  of  Edward 
IV.  Bichard  III.  granted  it  to  his  favourite, 
Howard,  duke  of  Norfolk ;  after  whose  death 
and  attainder  it  passed  through  many  hands, 
but  was  by  Charles  I.  granted  for  life  to  his 
descendant,  Thomas  Howard,  earl  of  Arundel ; 
and  finally  his  grandson,  Henrv  Howard,  earl 
of  Norwich,  was  constituted  hereditary  earl 
marshal  of  England  in  1672,  with  remainder 
to  the  issue  male  of  the  earl  of  Arundel  afore- 
said ;  in  which  latter  line  it  now  subsists.  The 
earl  marshal  is  eighth  in  rank  among  the  great 
officers  of  state  in  England.  He  has  the  same 
jurisdiction  over  the  court  of  chivalry  which 
was  formerly  exercised  by  the  constable  and 
marshal  jointly. 

Marshat*  In  Militaiy  affiurs,  an  officer  of 
very  high  rank  in  the  armies  of  great  powers. 
The  history  of  the  title  is  a  little  complicated. 
The  commander  of  the  French  forces  is  for 
the  first  time  styled  marshal  of  France  under 
Philip  Augustus.  The  Estates  of  Blois  under 
Heniy  III.  fixed  the  number  of  Marshals  of 
France  at  four.  Louis  XIV.  raised  it  at  one 
time  to  twenhr.  Napoleon  styled  them  'Mar- 
shals of  the  Empire.'  In  1839  the  number  of 
Marshals  of  France  was  fixed  at  six  in  time  of 
peace,  twelve  in  time  of  war. 

But  the  Jield  marshal,  or  markhal  de  camp, 
at  one  time,  it  is  thought^  superior  in  rank  to 
the  marshal  of  France,  became  early  in  French 
military  history  his  subordinate.  Marichal  ds 
camp  became  synonymous  with  aide-marechal, 
an  inferior  functionary,  charged  with  oommis«( 
i  sariat  and  encampment  dutieS)  and  is  now  the 
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title  of  an  officer  belov  the  rank  of  lientenant- 
generaL 

In  Germany,  the  title  fidi  marthal  -vas 
borrowed  originally  firom  Fiance^  and  instead 
of  sinking  in  dignity,  has  gradoally  riaen.  In 
the  Thirty  Yeara'  War  the  commander  of  an 
army  was  styled  general,  the  fidd  marshal  an- 
swering to  the  quartemuuteT'generol  dt  modem 
armi^'S.  In  the  last  centniy  the  office  of  field 
marshal  attained  its  present  disnity,  next  to  that 
of  a  commander-in-diief,  and  has  been  adopted 
in  this  sense  from  German  usage  by  other  mili- 
tary nations,  onrselyes  among  the  nnmber. 

Mftralial  of  tlie  Xlnff's  Seiuoliold  or 
Salffbt  Marslial.  An  officer  whose  business 
is  sai.l  to  be  to  hear  and  determine  pleas  of  the 
crown,  and  suits  between  persons  of  the  king's 
household  and  others  witiiin  the  yerge.  The 
marshal  of  the  Queen's  Bench  has  the  custody 
of  the  Queen's  Bench  prison  in  Sonthwark. 

MCamlialllnff.  In  Heraldry,  the  arrange- 
ment and  distribution  of  coats  in  a  shield  so 
as  to  denote  the  seyeral  matches  and  allianoes 
of  the  family.     [Blaxonbt.] 

Marabalsea.  InLaw,  the  court  or  seat  of  a 
marshal.  The  King's  Bench  prison,  in  Southwark, 
was  so  called  because  the  marshal  of  the  king's 
house  was  wont  to  sit  there,  or  to  keep  his 
prison.  The  Marshalaea,  or  Knight  Marshal's 
Court,  held  pleas  of  trespasses  committed  within 
twelye  miles  v>und  Whitehall  where  one,  and  of 
debts  &c.  where  both,  of  the  parties  belonged  to 
the  royal  household.   It  was  abolished  in  1849. 

BlanUea  (after  Count  L.  F.  Marsigli, 
Ibtmder  of  the  Academy  of  Scieaeet,  Bologna). 
The  Mareileacea  form  a  natural  order  of 
pseudo-ferns,  consisting  of  a  fsw  aquatic  genera^ 
the  diief  of  which  is  Mardlea,  known  by  its 
creeping  rhizome,  and  erect  long-stalked  leayes 
haying  two  pairs  of  leaflets  disposed  in  a  cross. 
The  spores  grow  on  receptacles  which  often 
spring  from  Sie  rhiaome.  The  Nardoo  of  the 
Australian  continent  is  M.  maeropus. 

Marsupials  (Lat  marsupium,  Gr.  laipcv- 
irof ,  a  pouch).  An  order  of  Implacental  Hkm- 
miferous  quadrupeds,  of  which  the  females  haye 
a  portion  of  the  abdominal  integument  folded 
inwards,  forming  either  a  depression  containing 
the  mammee,  or  a  pouch  serying  also  as  a  tem- 
porary abode  for  the  ^ounc ;  and  the  males  haye 
a  corresponding  portion  or  the  abdominal  inte- 
gument extended  outwards,  forming  a  scrotum  or 
peduncidate  ba^  for  the  testes.  In  both  sexes, 
with  one  exception,  two  supplementary  trochlear 
bones  are  deyeloped  in  the  mtemal  pillars  of  the 
abdominal  rings,  and  are  articulated  to  the  an- 
terior part  of  the  brim  of  the  pelyis,  around  which 
bones  plays  the  muscle  supporting  and  com- 
pressing the  testes  in  the  male,  and  the  mam- 
mary ^ands  in  the  female :  the  trochlear  os- 
sicles, from  their  connection  by  means  of  these 
ihuscles  with  the  pouch,  are  csdled  marsupial. 
The  angle  of  the  lower  jaw  in  marsupials  is 
more  or  less  inyerted. 

The  quadrupeds  associated  together  by  the 
common  external  and  oeteologioJ  characters 
aboye  defined  so  far  resemble  the  oyiparoos 
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animals  that  a  placenta  is  not  organised,  and 
the  chorion  of  the  fcetus  contracts  no  adhesion 
with  the  parietes  of  the  uterus.  The  fbetns  is 
prematurely  bom  after  a  gestation  of  only 
thirty-eight  days,  in  the  great  kangaroo,  in 
whicn  it  does  not  exceed  an  inch  in  Isngth. 
It  is  then  receiyed  into  the  pouch,  and  adheres 
to  the  nipple  for  many  months  before  it  quits 
the  pouch.  The  generatiya  oigans  thesueiTei^ 
both  male  and  female,  offer  seyeral  striking 
peculiarities  common  to  all  the  Marsupials,  and 
by  which  they  differ  from  the  ordinaiy  Mam- 
malia. Cuyier  acooidingly,  in  1816k  sepaated 
the  marsupial  from  the  oUier  iing^V»»yl«tP  qoi- 
drupeda,  to  form  a  distinct  group,  which  he 
describes  as  forming  with  the  Monotiemei  a 
small  collateral  chain ;  all  the  genera  of  which, 
while  they  are  eonnected  together  by  the  pecu- 
liarities of  the  ffenerataye  system,  at  the  ssinM 
time  correspond  in  their  dentition  and  diet, 
some  to  the  Connyora,  others  to  the  Bodentia, 
and  a  third  tribe  to  the  Edentata.  M.de 
Blainyille,  in  the  Tables  of  the  Animal  King- 
dom which  he  published  in  the  same  year, 
1816,  constituted  a  distinct  sub-class  of  Carier'a 
'small  collateral  chain '  of  mammals,  and  give 
to  the  subclass  the  name  of  Diddphes,  in  anti- 
thesis to  that  ol  Monodelphes,  by  which  he  dis- 
tinguished the  Placental  Mammalia. 

Many  acute  and  sound-thinking  naturalists 
refused  their  assent  to  these  yiews,  which,  as 
they  were  supported  by  a  knowledge  of  the  con- 
formity of  organiaation  of  only  the  generatiTw 
system  in  the  Marsupiah^  were  unqnestionabl; 
defectiye  in  the  eyidence  essential  to  enforce 
oonyiction.  The  best  aignments  for  rBtmning 
to  the  older  yiews  of  danification,  and  for  dis- 
tributing the  marsupial  genera,  according  to 
the  affimties  indicat^  by  their  dental  and  lo- 
comotiye  systems,  among  the  difibrent  orders 
of  the  Placental  Mammalia,  were  adTanoed  hy 
Mr.  Bennett,  the  accomplished  author  of  7^ 
Gardens  and  Menagerie  of  the  Zoologied 
Society  delineaUd  (yol.  i.  p.  266);  and  these 
haye  been  repeated  with  approbation,  and 
adopted  by  later  dassificators,  as  ISr,  Swaioson. 

The  discoyeoy  of  the  true  affinities  of  the 
Marsupialia  could  only  flow  from  an  insight 
into  their  whole  organisation ;  and  the  question 
which  Mr.  Bennett  proposes^  witii  reference  to 
the  genus  Phascolomys,  'What  is  there  of  im- 
portance in  the  structure  of  the  wombat,  except 
this  eolitaxy  character  of  the  marsupium,  to 
separate  it  from  the  Rodent  order?' — a  ques- 
tion which  he  mighty  in  1831,  haye  asked  with 
equal  force  in  reference  to  any  other  maisnpial 
genus — could  only  be  answered  satisfactorily  by 
the  anatomist  who  had  submitted  the  If  ana- 
pialia  in  question  to  a  tliorough  dissection. 
^  Although  the  Marsupials  present  modifica- 
tions of  the  dental  system  eonesponding  with 
the  camiyorous,  omniyorous,  and  herbiToroos 
types,  yet  they  sffree  with  each  oUier,  and 
differ  from  the  analogous  I^aoental  Mammalia 
in  haying  four  inst^d  of  three  true  molax^ 
i.e.  four  molars  which  are  not  displaced  aad 
succeeded  by  othen^  in  tibe  yextical  dixeetioa. 
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Maisnpials  nerer  haye  more  than  three  pre- 
molars. In  the  locomotiTe  organs  it  is  true  that 
we  see  some  of  the  Marsupials  haTing  a  hinder 
thumb,  like  the  Placental  Quadrumana ;  others 
are  digitigrade,  -with  falculate  daws,  like  the 
Placental  Ferse  ;  a  third,  as  the  wombat^  has 
the  feet  adapted  for  burrowing ;  a  fourth,  like 
the  Cheironectes,  is  aquatic,  and  has  webbed 
feet ;  yet  all  these  Marsupials  agree  with  each 
other  in  having  a  rotatory  movement  of  the 
hind  foot,  analogous  to  the  pronation  and  su- 
pination, which,  in  the  placental  quadrupeds, 
are  limited,  when  enjoyed  at  all,  to  the  fore 
feet ;  and  tfaej  manifest,  moreover,  a  peculiar 
modification  of  the  muscles  of  the  hind  leg  and 
foot,  in  relation  to  these  rotatory  movements. 
In  those  Marsupials,  as  thekanmroos,  potoroos, 
and  perameles,  in  which  the  offices  of  support 
and  locomotion  are  devolved  exclusively  or 
in  great  part  upon  the  hind  legs,  these  are 
strengthened  at  the  expense  of  the  loss  of  the 
rotatory  movements  of  the  feet ;  but  in  the 
enormous  developement  of  the  two  outer  toes^ 
and  the  conversion  of  the  two  inner  ones  into 
TLnguiculate  appendag^  useful  onlyin  cleansing 
the  for,  these  Marsupials  differ  from  all  Pla- 
oentals,  whilst  the  same  peculiar  condition  of 
the  toes  may  be  traced  through  the  Pedimanous 
group  of  Marsupials.  Thus  the  locomotive 
organs,  notwitb-standing  their  adaptation  to 
different  kinds  of  progression,  testify  to  the 
unity  of  the  marsupial  group  in  the  two  remark- 
able peculiarities  of  structure  above  cited. 

The  vascular  system  gives  evidence  to  the 
same  effect.  All  the  Marsupials  present  the 
foUowing  peculiarities  in  the  structure  of  the 

Classificaiion  of 
Baboophaoa. 
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heart ;  viz.  the  rig^t  auricle  manifests  no  trace 
of  either /oasa  owdU  or  anwuius  ovalis,  and  re- 
ceives the  two  vena  cava  auperiores  by  two 
separate  inlets.  This  generalisation  is,  how- 
ever, less  urgent  in  the  present  question  than 
the  preceding,  because  the  modification  as  re- 
gards the  separate  entry  of  the  superior  vena 
cava  obtains  in  a  few  placental  species,  as  the 
elephant  and  certain  Rodents ;  but  as  the  first 
cited  cardiac  character  is  common  and  pecuUar 
to  the  Marsupial  Mammalia,  and  as  the  second, 
while  it  is  universal  in  the  Marsupials,  occurs 
onl^  as  an  exceptional  condition  in  the  placental 
series,  the  arguments  which  they  afford  to  the 
unity  of  the  marsupial  group  cannot  be  over- 
looked in  a  philosophical  consideration  of  the 
afi^ities  of  the  Mammalia. 

With  respect  to  the  nervous  system,  it  has 
been  shown  that,  in  the  structure  of  the  brain, 
the  Marsupialia  as  well  as  the  Monotremata 
exhibit  a  close  correspondence  with  the  Ovipara 
in  the  rudimental  state  of  the  corpus  caUosum ; 
the  difference  which  the  most  closely  analogous 
placental  species  offer  in  tiiis  respect  is  broadly 
marked.  (Owen  '  On  the  Brain  of  the  Marsupial 
Animals,'  Phil.  Trans.  1837,  p.  89,  pL  vi.) 

These  coincidences  in  the  Marsupialia  of 
important  organic  modifications  of  the  dental, 
locomotive,  vascular,  cerebral,  and  reproductive 
systems,  establish  the  fiict  that  they  constitute 
a  natural  group,  inferior  on  the  whole  in  or- 
ganisation to.the  Placental  Mammalia. 

The  following  is  a  tabular  view  of  the  sub- 
ordinate divisions  of  the  Marsupialia  regarded 
as  an  order  of  the  Lyenoephalous  or  Implaoen- 
tal  subclass  of  Mammalia : — 

the  Marsupialia. 


i\ 


FoflsQ. 


Thylaooleo  . 
Flagianlax  . 
HioroleBteB  . 

(Thjladnus. 
DaaynniB. 
PhaEoogale. 
{Fhaaoolotharinm  ) 
Amphitharinm?  VFosriL 
^Moonodon.     .  j 


BmOUOFHAaA. 

Tbne kinds  of  teeth  In  both  jaws;  a  sfanple  "tomach ;  1  ^ .^,^1^^,^- 
amodexatelylongAiteiitttffliecBctMN.  j^wwmaivnu 


Ujanooolbiru, 


SaUmorla     .    .  |OlwBropua. 


Baboofhaoa. 


SeBMSoria 


Anterior  Indsors  large  and  long  In  both  jaws ;  canines^ 
iooomtBot ;  stomachstaaple,  or  with  a  wpttial  gland ;  \  PhtOcmgWda 
a 'nry  long  MMouwi  aanim. 


es^  f 

\%\PMiCmgmia  .  \ 


PomiAaA.  Pte«»/arcftdar . 

Anterior  iaokors  large  and  long  in  both  jaws;  eaaines) 
pment  In  the  npper  jaw  only,  <«  wantiDg ;  a  oom- 1-  J/ocropodtete    • 
pies  stomach ;  a  long  iaalMxnivm  caeum,  ) 

SmZOPHAOA. 

Two  ■calpritorm  Inciaon  in  both  jaws;  no  oanines;) 
stomach  with  a  qwoial  gland  ;  eaeeum  short,  wide,  j-  Phatcolomifida . 
with  a  vefrmifbxm  appendage.  j 
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Ferametes. 
Dlddphys. 

Gfllethylax  .    . 
Peratberlum    • 

Fhalaagista .   . 

Fetanms  •   •   • 

Fhasoolarotns. 

f  H jpsiprymnns* 
llCacnypos. 


(Fhasoolomyi. 
Diprotodon  • 
Kofeotherium. 


rDidelpl^yi. 
1  OheiiDnectes. 

[fobbU. 

unscns. 

Psendoofaeims. 

,Tkipoa. 

Fetamista. 

Belidia. 

Aocobata. 


tFosril. 
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MARTELLO  TOWERS 

With  the  exception  of  one  genns,  Diddphfs^ 
which  is  American,  and  another  genoBi  Ouscus, 
which  is  Malayan,  all  the  known  existing  Mar- 
supials belong  to  Australia^  Tasmania,  and  New 
Guinea. 

SKartello  Towers.  The  name  given  to 
the  circular  buildings  of  masonry  erected 
along  different  parts  of  the  British  coasts 
at  the  commencement  of  the  present  century, 
as  a  defence  against  the  meoitated  invasion 
of  Napoleon.  The  name  is  usually  supposed 
to  be  derived  from  a  fort  in  Mortella 
(Myrtle)  Bay,  Ckirsica,  which,  after  a  deter- 
mined resistance^  was  at  last  captured  by 
the  British  in  1794.  These  towers  are  pro- 
vided with  vaulted  roofs,  and  consist  of  two 
stories — ^the  lower  for  the  reception  of  stores ; 
the  upper,  which  is  shell-proof,  for  the  case- 
ment of  troops;  and  the  wall  of  the  building 
terminates  in  a  parapet,  extended  to  secure  the 
men  in  woikine  the  guns.  These  are  mounted 
on  traversing  |uatforms,  so  as  to  be  fired  in  any 
direction.  In  many  places  of  England  these 
towers  were  dismantled,  but  lately  several  of 
them  have  received  a  new  and  more  powerful 
armament. 

Marten  (Lat  martes).  A  genus  of  di- 
gitigrade  carnivorous  Mammalia,  of  which  the 
common  and  pine  martens  (M.foina  and  able- 
turn)  and  the  sable  {M.  eweilina)  form  well- 
known  examples;  their  fur  is  an  important 
article  of  commerce  in  the  Russian  empire. 

Martial  Btliiops.  An  old  Pharmaceutical 
name  of  black  oxide  of  iron. 

Martial  Xervlns.  Metallic  antimony, 
obtained  by  decomposing  sulphide  of  antimony 
by  means  of  iron. 

Martin.    [Hrox7in>o.J 

Martin's  Bliells.  In  Artilleiy,  cast-iron 
spherical  shells,  lined  with  a  coating  of  loam 
and  cow-hair,  and  filled  with  molten  iron. 
Upon  the  shell  striking  a  vessel,  it  is  broken 
by  the  impact  of  the  molten  metal 

Martinet.  A  cant  phrase  for  a  severe 
military  disciplinarian ;  probably  derived  from 
a  certain  Colonel  Martinet,  who  served  in  the 
French  army  under  Louis  XIY.,  who  was  the 
inventor  of  a  peculiar  whip,  called  by  his  name, 
for  the  purpose  of  n^ilitary  punishment. 

Mabtimbt.  The  name  of  one  of  the  engines 
of  war  of  the  middle  ages,  probably  veiy  amilar 
to  the  trebuchet. 

Martlncale.  In  Naval  affiiirs,  a  tope 
leadinff  downwards  from  the  jib-boom  end,  to 
keep  the  jib-boom  down  against  the  force  of 
the  sail  and  stay. 

In  the  Man^,  the  term  marUngaU  is 
applied  to  a  thong  of  leather  fastened  at  the 
end  of  the  gnlhs  under  the  belly  of  a  horse, 
and  at  the  other  end  to  the  musrol,  passing 
between  the  legs  to  keep  him  from  rearing. 

ICartlte.  A  variety  of  peroxide  of  iron, 
found  in  iron-black  octaliedral  crystals  on  the 
Puy-de-D6me  in  Auvergne. 

acartlet.  In  Herddiy,  a  fanciful  bird, 
shaped  liked  a  martin  or  swallow,  but  depicted 
with  short  tufts  of  feathers  in  the  place  of  legs. 
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MASONRY 

It  18  the  difiference  or  distinction  of  a  fomth 


Small  ropes  attached  to  the 
leeches  of  sails  to  facilitate  furling. 

BKartyr  (Gr.  ftdfnvs^  ftdprvpoSf  witneta). 
When  the  members  of  the  Christian  church 
were  subjected  to  persecution  under  the  Roman 
emperors,  the  persons  accused  were  questioned 
as  to  their  belief;  and,  in  undergoing  punish- 
ments and  death,  were  said  to  bear  witness 
(fiofrrvftla)  of  their  Master  before  the  world. 
A  distinction  was  also  made-  between  those 
who^  as  boldly  asserting  their  belief,  yet  not 
being  visited  with  extreme  punishment,  were 
called  con/estort,  and  those  who  by  suffering 
death  were  said  to  obtain  the  crown  of  mar- 
tyrdom; and  thus  the  term  martyr,  in  its 
ordinary  signification,  denotes  a  person  who 
suffers  death  or  persecution  on  account  of  his 
belief. 

Martjrolofy  (Gr.  fuipruf,  and  Aiyos).  The 
name  given  to  that  department  of  ecclesiastical 
histoiy  which  relates  to  the  acts  and  death  of 
mart^jrrs.  It  also  signifies  a  calendar  or  register 
kept  in  religious  houses,  wherein  were  inserted 
the  names  and  donations  of  their  benefactors, 
and  the  days  of  their  death.  As  specimens  of 
this  species  of  works,  we  may  mention  the 
celebrated  Martyroloay  of  Eusebius,  now  lost ; 
and  Fox's  Book  of  MartyrB^  the  record  of  the 
sufferings  of  the  English  reformers.  Many  of 
the  accounts  in  the  eariy  martyrologies  are 
purely  fiibulous.  (Ruinart's  Acta  Martvnm; 
BsionUfMartyrologium  RoTnanum;  Middletoo's 
Free  Inquiry.)  Gallonius*  De  Sanctorum  Mar- 
tyrum  Cmciatibtts  is  a  book  whidi  has  had  great 
popularity  on  the  Continent, 

Mamts.    [Thos.] 

MasoacnlB.  A  native  hydrous  sulphate 
of  ammonia,  found  in  the  fissures  of  the  lavas 
of  Etna,  Vesurius,  and  the  Lipari  Isles.  Named 
after  its  discoverer.  Professor  Mascsgm. 

Mascle.  In  Heraldry,  a  bearmg  in  the 
form  of  a  lozenge  perforated ;  supposed  to  re- 
present the  me£es  of  a  net. 

Maaked  Battery.  In  Artillery,  a  battery 
oonoealed  from  the  eteny's  view. 

Masonrj  (Fr.  ma9onnerie).  The  saenee 
of  combining  and  joining  stones  for  the  forma- 
tion of  walls,  and  other  parts,  in  the  construc- 
tion of  building  The  science  when  applied 
to  the  construction  of  domes,  groins,  and  ciicnlsr 
arches,  is  difiBcult  and  complicated,  dependiBg 
upon  a  thorough  knowledge  of  descriptive  geo- 
metry. Hence  the  explanation  of  the  vanoos 
methods  of  obtaining  tne  requisite  lines  for  the 
artificer  'would  require  ax^  amount  of  space  and 
a  number  of  diapams  that  cannot  here  be  de- 
voted to  the  subject ;  but  the  reader  who  mar 
desire  to  become  acquainted  with  this  branch 
of  the  subject  is  referred  to  Rondelet,  TraiU 
TlUorique  et  PraMqus  de  FArt  de  Bd^  (Biris 
1829  and  1830,  4to.).  Vitruvius  mentions 
several  kinds  of  masonir  among  the  ancients, 
which  were  distinguishea  from  each  other  by 
the  different  methods  of  arranging  the  stones. 
The  principal  are :  1.  The  reUeuuxtwrn,  which 
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MAJSORA 
18  amnged  in  diagonal  ooxiraes,  like  tbe  meslies  ' 
of  a  net ;  whence  its  name.  2.  The  incertum, 
vherein  the  rising  courses  are  so  laid,  without 
any  certain  sizes  of  the  stones,  as  that  the 
Tertical  joint  above  always  falls  over  the 
middle  of  the  joint  below ;  the  appearance 
of  this  work  is  not  so  pleasing  as  that  of 
the  firsts  but  the  work  itself  is  stronger.  8. 
The  isadomum,  in  which  all  the  courses  are 
of  equal  height^  as  its  name  imports.  4. 
The  pseudisodomum,  which  received  its  name 
from  the  courses  being  unequal  in  height  6. 
The  empUcium,  in  which  the  fiices  of  the  work 
were  wrought,  and  the  centre  of  the  wall  filled 
np  with  rubble  work,  in  which  species  of  nui- 
soniy  the  Greeks  employed  diatoni,  or  bond 
stones^  running  in  one  piece  through  the  thick- 
ness of  the  wall  to  tie  it  together.  The  first 
principles  to  be  attended  to  in  building  stone 
valLs  are,  that  the  vertical  joints  in  any  course 
should  not  faU  over  the  vertical  joints  of  the 
course  immediately  below  it ;  and  that  where 
the  thickness  of  the  wall  consists  of  two  or  more 
pieces  of  stone,  bond  stones,  or  blocks  which 
run  through  the  whole  wall  transversally,  if 
possible  in  one  piece,  should  be  introduced  as 
frequently  as  possible  for  the  purpose  of  bind- 
ing the  whole  mass  together.  The  different 
species  of  masonry  now  in  use  may  be  reduced 
to  five:  1.  Bond  masonry,  lapierre  de  iaUUf 
vherein  the  stones  of  eadi  succeecHng  course 
are  kid  so  that  the  joint  that  mounts  and  se- 
parates two  stones  always  falls  directly  over  the 
middle  of  the  stone  below.  2.  Coursed  masoniv, 
called  by  the  French  masons  moSUUm  smllS,  in 
vhich  the  rubble  masonry  is  inserted  in  joints 
▼hose  bond  is  carefully  broken,  and  which  has 
all  the  courses  of  the  same  height.  3.  Rubble 
maaoniy,  known  by  the  French  masons  as  the 
ordinary  Tnoellon  masonry,  which  consists  of 
nibble  masonry,  of  small  dimensions,  laid  with- 
out much  reference  to  bond.  4.  The  masonry 
known  on  the  Continent  by  the  name  of 
ma^onnerie  de  libage,  which  consists  in  the  em- 
ployment of  large  stones  also,  without  regard 
to  bond,  in  the  horizontal  direction  at  least. 
b.  The  masonry  of  brickwork,  where  the  bodies 
and  projections  of  stone  enclose  square  panels 
or  s|»ces  formed  of  brick. 

IKasonu  A  critical  work  among  the  Jews, 
containing  remarks  on  the  verses,  words,  letters, 
and  vowel-points  of  the  Hebrew  text  of  the 
Bible.  As  the  sacred  books  were  originally 
written  without  any  breaks  or  divisions  into 
chapters  or  verses  or  even  words»  the  Jews 
foond  it  necessary  to  establish  a  canon  to  fix 
and  ascertain  the  reading  of  the  Hebrew  text. 
This  role  or  canon  is  designated  Masora,  or 
tradition,  in  which  the  verses,  letters,  words, 
&c  are  all  numbered;  and  by  this  means 
the  slightest  variations  can  be  detected.  The 
Jewish  rabbis  who  drew  up  this  work  are 
styled  Masorites.    [Biblical  Histobt,  &c.] 

Xaoqne  or  Mask  (a  word  of  doubtful 

origin).    A  species  of  drama,  which  originated 

&om  the  custom  (in  processions  and    other 

solemn  occasions)  of  introducing  oersonages  in 
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masks  to  represent  imaginary  characters.  Many 
of  these  characters,  even  in  the  religious  shows 
of  Italy,  &c,  were  of  a  grotesque  description, 
and  the  performance  was  often  intermixed  with 
dancing  and  buffoonery.  By  degrees,  in  Eng- 
land, something  of  a  dramatic  character  was 
added  to  these  exhibitions.  At  first,  as  in  thd 
well-known  progresses  of  Queen  Elizabeth, 
monologues  or  dialogues  in  verse  were  put 
into  the  mouths  of  the  masked  performers; 
and  in  the  reign  of  James  I.  they  had  ripened 
into  regular  drunatic  performances :  sometimes^ 
as  in  the  Tempest  of  Shakspeare,  introduced 
by  way  of  interlude  in  regular  plays ;  at  other 
times  acted  as  separate  pieces,  with  much  ma- 
chinery and  decoration.  Ben  Jonson  was  the 
firsts  and  indeed  almost  the  only,  classical 
English  writer  (with  the  exception  of  Milton, 
in  the  solitary  and  noble  specimen  of  Comua) 
who  devoted  much  labour  and  taste  to  this 
department  of  the  drama.  His  masques  were 
represented  at  court :  the  queen  of  James  I., 
and  after  her  the  accomplished  Henrietta 
Maria^  did  not  disdain  to  take  part,  at  least 
as  silent  dramatis  personse,  in  some  of  these 
pageants.  The  taste  for  them  died  away  in 
the  reign  of  Charles  I. ;  and  after  the  inter- 
ruption given  to  the  progress  of  dramatic  art 
and  literature  by  the  civil  wars^  they  were  not 
again  brought  into  fashion. 

Masquerade.  An  amusement  practised  in 
almost  every  civilised  country  of  modem  times, 
consistine  of  a  ball  and  other  festivities,  in 
which  only  those  who  are  masked  or  disguised 
can  participate.  This  species  of  amusement 
had  its  origin  in  Italy,  where,  according  to 
Hall's  Chronicle,  they  had  become  fashionable 
so  early  as  in  the  beginning  of  the  sixteenth 
century.  Of  its  introduction  into  England, 
Hall  thus  speaks :  '  On  the  date  of  the  Epiphaine, 
at  night  (a.d.  1612-13),  the  king  (Henry  VIIL) 
with  eleven  others  were  disguised  after  the 
manner  of  Italie,  called  a  maske,  a  thing  not 
seen  afore  in  England ;  they  were  apareled  in 
garmentes  long  and  brode,  wrought  all  with 
golde,  with  visers  and  cappes  of  golde;  and 
after  the  banket  doen,  these  maskers  came  in 
with  the  six  gentlemen  disguised  in  silk'  (in 
all  probability  the  dotnino  of  more  recent 
times),  '  barynge  staffe  torches,  and  desired  the 
ladies  to  daunce:  some  were  content;  and 
some  that  knew  the  fashion  of  it  refused,  be- 
cause it  was  not  a  thing  commonly  seen.  And 
after  thei  daunced  and  commoned  together,  as 
the  fashion  of  the  maskes  is,  thei  toke  their 
leave  and  departed,  and  so  did  the  queue  and 
all  the  ladies.'  The  invention  of  masquerades 
is  ascribed  to  Gbanaoci,  who  died  in  1543. 

Mass  (Low  Lat  missa).  The  name  by 
which  Boman  Catholics  designate  the  cele- 
bration of  the  Lord's  Supper  aner  the  forms  of 
the  Boman  church.  The  term  is  commonly  de- 
rived from  the  phrase,  '  Ite,  missa  est  concio ' 
(i.  e.  GOf  the  assembly  is  dissolved) ;  by  which  the 
priestv,  in  the  primitive  ages,  signified  to  the  cate- 
chumens that  all  that  p^rt  of  the  service  of  the 
church  was  concluded  which  it  was  allowed  to  aU 
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beliereiB  indiscriminately  to  attend.  This  deri- 
yation  has,  however,  been  questioned  by  IVIr. 
King,  in  his  work  on  7%e  Gnostics  and  their  Be- 
mains.  The  communion  of  the  euchaiist  was  ex- 
tended only  to  the  higher  class,  the  fideles^  who 
had  completed  the  period  of  initiation  and  in- 
struction ;  and  after  the  pronunciation  of  these 
words,  the  offering  of  the  body  and  blood  was 
made.  It  was  to  this  offering  itself  that  the  term 
missa  came  to  be  applied.  The  service  of  the 
mass,  as  it  is  still  retained  throughout  Catholic 
countries,  was  the  work  of  Ghregory  I.  in  the 
sixth  century.  It  consists  of  three  parts :  the  of- 
fertorium,  or  offering  of  the  elements  upon  the 
altar ;  the  consecration,  by  which  they  are  sup- 
posed to  undeigo  the  transubetantiation  into 
the  real  body  and  blood  of  Christ ;  and  the 
sumption,  or  actual  participation  in  them  by 
the  communicants.  These  ceremonies  are  ac- 
companied by  the  recitation  of  various  prayers ; 
and  the  priests  go  through  numerous  evolu- 
tions, which  are  supposed  to  represent  the  cir- 
cumstances attending  the  Passion.  High  mass 
is  the  performance  of  this  service  accompanied 
with  music. 

Mass.  In  the  Fine  Arts,  a  large  quantity  of 
matter  of  light  or  shade.  It  is  generally  applied 
in  painting  to  light  and  shade  brought  upon 
objects  proper  for  their  reception,  and  grouped 
or  arranged  so  as  to  give  repose  and  pleasing 
variety  both  of  one  and  the  other  without 
being  scattered. 

Mass  (Lat  massa,  Ger.  mnsse).  In  Mecha- 
nics, this  term  is  synonymous  with  quantity  of 
matter.  At  the  same  distance  from  the  earth's 
centre,  mass  is  directly  proportional  to  tDeight, 
since  we  must  assume  that  the  force  of  gravity 
then  acts  equally  on  all  equal  particles  of  matter. 
At  different  distances  fix)m  the  earth's  centre, 
however,  weight  varies  whilst  mass  remains 
unaltered,  so  that  we  must  regard  weight  as  the 
product  of  mass  into  the  force  of  gravity.  The 
mass  of  a  homogeneous  body  is  proportional  to 
its  volume ;  and  the  mass  of  the  unit  of  volume 
being  termed  its  density,  we  may  define  mass 
as  the  product  of  volume  and  density. 

Maaseter  (Gr.  fxaarrrfipf  a  chewer),  ^  A  short 
thick  muscle  which  raises  the  lower  jaw,  and 
assists  in  moving  it  backwards  and  forwards  in 
the  act  of  chewing. 

BCassioot.    Yellow  oxide  of  lead. 

Mast  (Ger. ;  Er.  m&t).  A  long  piece  or 
system  of  pieces  of  timber,  placed  nearly  per- 
pendicularly to  the  keelson  of  a  vessel  to  sup- 
port the  yards  or  gaffs  on  which  the  sails  are 
extended.  When  a  mast  is  one  entire  piece, 
it  is  called  a  pole-mast ;  but  in  all  large  ves8els 
it  is  composed  of  several  lengths,  caUed  lower^ 
topy  and  top-gallant  masts — sometimes  a  fourth, 
cidled  a  royal  mast,  which,  however,  is  usually 
in  one  piece  with  the  top-gallant  mast. 

The  method  of  supporting  each  mast  on  the 
one  next  below  it  is  peculiar.  On  the  sides  of 
the  lower  mast,  some  feet  below  the  head,  are 
placed  cheeks :  on  these  are  fixed  horizontally 
two  short  pieces  of  wood,  fore  and  aft,  called 
trestle  trees.  Across  these  at  right  angles  are 
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laid,  before  and  abaft  the  mast,  two  or  more 
longer  and  lighter  pieces,  called  cross  tna, 
which  give  the  name  to  the  entire  system.  On 
the  masthead  itself  is  a  cap. 

The  topmast,  being  placed  up  and  down  the 
fore  side  of  the  lower  mast,  is  swayed  vp  b^ 
tween  the  trestle  trees,  and  throngh  the  round 
or  foremost  hole  in  the  cap,  by  means  of  the 
lifts.  When  raised  so  high  that  the  hed  of  the 
topmast  is  just  above  the  surfiice  of  the  cron 
trees,  a  piece  of  iron,  called  the  mast-fid^  is  pot 
through  a  hole  formed  in  the  heel  for  that  pu- 
pose  ;  and  on  this  fid,  of  which  the  ends  ue 
supported  on  the  trestle  trees,  the  topmast  REtL 
When  fidded,  the  topmast  is  stayed,  and  the 
rigsing  or  shrouds  set  up  to  the  dead  eyes  in  the 
ends  of  the  cross  trees  or  top.  These  dead  eyes 
pull  from  the  lower  rigging  below,  and  thui  the 
cross  trees  of  the  top  serve  merely  to  extend 
the  rigging  of  the  topmast.  The  topgalh&nt  is 
supported  m  the  same  manner  on  the  topmast, 
its  shrouds  passing  through  holes  in  the  ends 
of  the  topmast  cross  trees  down  to  the  top 
below.  When  the  mast  is  to  be  taken  down,  it 
is  first  raised  to  relieve  the  fid ;  which  being 
drawn  out,  the  mast  is  lowered. 

The  masts  are  sopported  by  a  strongrope,  lead- 
ing forward,  called  the  stay ;  by  others,  leading 
aft  on  each  side  of  the  ship,  called,  in  general, 
backstays ;  and  by  others  abreast^  callediArewif. 

Large  lower  masts  aro  composed  of  seven] 
pieces,  about  a  foot  square,  with  roxmded  seg- 
mental lengths  on  the  outside,  and  the  vhdd 
encircled  at  intervals  by  hoops.  Hollow  masts 
of  iron  are  likewise  now  successfully  employed ; 
being  considered  not  less  strong  than  wood, 
and  much  lighter. 

The  main-mast  is  near  the  middle  of  the  w5- 
sel,  if  there  be  three  masts,  otherwise  at  the 
after  part  The  fore-mast  is  that  which  is 
nearest  the  fore  part^  and  the  micen-mast  is 
abaft  the  mainmast 

The  old  rule  for  the  length  of  the  main  lower 
mast  is  to  take  ^  the  sum  of  the  length  of  the 
lower  deck  and  extreme  breadth :  the  fbre-mas( 
is  gths  of  the  main-mast,  the  mizen-mast  con- 
siderably smaller.  The  topxnast  is  abont  Iths 
of  the  lower  mast  These  rules,  as  well  as 
others  for  the  thicknesses,  &c.,  are  merely  for 
convenience,  based  on  no  mechanical  principle, 
and  are  by  no  means  strictly  followed. 

Master  (Lat  magister).  A  title  frtqiient 
among  the  Komans:  as  magister  equitnm 
(master  of  the  horse,  the  lieutenant  or  second 
in  command  to  a  dictator),  magister  hibendi, 
&c.  Magister  militum  (master  of  the  soldier^!, 
or  of  military  affairs)  was  a  title  under  the 
later  Eoman  emperors.  Grand  fnaster,  in 
modem  times,  is  the  common  title  of  the  chief 
of  the  orders  of  Imighthood,  and  of  some  fra- 
ternities, as  the  Freemasons.  The  eldest  sons 
of  some  noble  landed  proprietors  are  designated 
as  masters  in  Scotlana ;  as  th$  master  of  Gny, 
master  of  Douglas,  ^ 

Masteb.  In  the  Universities,  sd^reein 
arts;  the  most  ancient  of  all  the  academical 
titles.  In  the  university  of  Paris,  where  this,  as 


Digitized 


by  Google 


MASTER 

veil  10  the  other  learned  distinctions,  appears 
to  have  orif^ted,  it  was  originally  a  mere 
title,  belonging  to  those  who  tanght  in  the 
Bcfaoob  (magistrif  doctores).  Thns  every  mas- 
ter via,  of  neoessitf ,  a  lecturer.  In  process  of 
time  (and  probablj  about  the  middle  of  the 
thiittenth  ceDtoiy  the  title  became  a  degree, 
ittuBaUe  by  all  after  a  certain  amount  of  re- 
odenee  and  proficiency;  while  the  duty  of' 
ketmqgvas  confined  only  to  a  certain  number 
of  masten^  termed  reffm^.  Abont  the  same 
penod  the  separation  of  the  degrees  of  master 
aad  doctor  took  pla&ce.  In  the  English  tmiver- 
Mtio^  the  degree  of  master  of  arts  follows  that 
of  kehdor,  and  is  the  hi^est  in  the  &cnlty  of 
utM,  vhieh  is  subordinate  to  that  of  divinity. 
ElKwhon  tiie  facolty  of  arts  is  synonymous 
vith  that  of  philosophy,  in  which  the  degree  of 
doefonteii  conferred,  superior  to  that  of  master. 

Hasxib,  otherwise  called  Captadt.  In  Com- 
modal  Kayigadon,  the  person  intrusted  with 
thooazeaiidnayigalaonofaship.  His  dnties 
are  Toy  hnportantb  In  some  countries  no  one 
oabe  appomted  to  this  office  who  has  not  been 
declared  fit  to  fill  it  by  a  legally  constituted 
^oud ;  but  in  this  country  the  owners,  except 
in  the  caae  of  large  Teasels,  are  left  to  their  own 
disoetioa  as  to  the  sldll  and  honesty  of  the 
■alter;  and  although  he  is  bound  to  make  good 
taj  damase  that  may  happen  to  the  ship  and 
cargo  by  his  negligence  or  unskilfulnees,  he 
eumot  be  punished  as  a  criminal  for  mere  in- 
eoopetcnoe.  Under  the  Mercantile  Marine 
Aec,  hoverer,  the  Board  of  Trade  grants  certi- 
ficatea  of  qualification  to  masters  of  yessels,  and 
poBMoes  tlie  power  of  withdrawins  them  in  ease 
of  a  waat  of  skill  being  evinced.  JLaige  yessels 
rm  only  be  command^  by  certificated  masters, 
un  even  in  small  vessels  the  certificated  man 
Bitaially  has  the  preference. 

MitnB.  In  the  Boyal  Navy,  the  officer 
Tho  has  the  charee  of  the  navigation  of  the 
>^>,  with  other  duties:  he  ranks  with,  but 
iftcr,  alieotanant.  On  completing  certain  long 
Kriee  the  master  becomes  stflSf-eommander 
ud  ataffeaptain,  ranking  similaily  with  com- 
Basder  and  captain.  The  class  of  masters  is 
gndnallj  dying  oat,  their  place  being  intended 
to  be  hereafter  t^en  by  navigating  lieutenants, 
U.  Uenteuants  who  have  passed  a  special  eza- 
Biaation  in  the  art  of  navigation. 

Wastat  JlWnllaint.  The  officer  next  in 
aak  to  the  superintendent  of  a  royal  dockyard, 
aad  vsiially  a  eommaadeor  in  the  navy. 

lieHw  of  thm  OeremoBlea.  An  officer 
<ttadied  to  all  European  courts,  whose  duty 
Attista  in  regulating  all  matters  of  etiquette 
ndatateeeRmony.  [CiiibkohibS)  &&]  The 
aaaie  ia  also  applied  to  anyone  appointed  by 
gnicral  consent  to  preside  over  the  airange- 
aeetaof  apablicbalL 

"Mier  0wBBer«  A  warrant  officer, 
■^ected  fifom  the  non-commissioned  officers  of 
stiUeiy,  whose  duty  is  to  take  charge  of 
gvna,  SBmnmition  stores,  &&  in  fortresses. 

■Mtar  0r  the  Bene.    The  thinl  great 
offieer  in  the  British  court.    [Hovsbmold.] 
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Master  of  the  Bonselioia.  An  officer 
employed  under  the  treasurer  of  the  household 
to  survey  accounts. 

Master  of  tbe  Sobes;  An  officer  of  the 
royal  household,  in  the  lord  chamberlain's 
department. 

Master  of  the  Soils.    [Chaxcvbt.] 

Mawter  Blnirers.  A  class  of  poets  in 
Germany  during  the  fifteenth  and  part  of  the 
sixteenth  century.  They  were  confined  to  a 
few  imperial  towns,  and  their  chief  seat  was 
the  city  of  Nuremberg.  They  were  generally 
of  burgher  extraction;  and  formed  regular 
corporations,  into  which  proficients  were  ad- 
mitted by  the  ordinary  course  of  apprentice- 
ship. Their  poetry  (generally  confinea  to  de- 
votiontd  or  scriptural  pieces,  legendary  tales, 
with  some  admixture  of  satire  and  of  amatory 
lyrics)  was  subjected  to  a  peculiar  and  pedantic 
code  of  laws ;  and  a  board  of  judges  (staled 
merker)  assembled  to  hear  the  poems  recited, 
and  mark  the  faults  which  might  be  committed 
in  either  particular:  he  who  had  the  fewest 
faults  received  the  prize.  Hans  Sachs,  the 
famous  cobbler  of  Nuremberg,  was  a  member 
of  these  societies ;  although  his  genius  was  of 
too  independent  a  character  to  submit  to  the 
trammels  of  their  poetical  regulations. 

Masters.  In  the  Superior  Courts  of  Law 
and  Equity  in  England,  subordinate  officers  of 
those  courts,  whose  duties  chiefiy  relate  to  the 
taxation  of  costs  and  decision  of  minor  ques- 
tions between  suitors.  The  masters  in  ordi' 
nartfy  commonly  called  masters  in  chancery, 
whose  functions  were  of  a  more  important 
character,  were  abolished  in  1853  (16  &  16 
Tict.  c.  80). 

Masters  In  Chanoerj.    [Mastbbs.] 

Master^-at-Arms.  A  petty  officer  of  the 
navy,  who  is  the  head  of  the  pohce  of  the  ship: 
his  assistants  are  called  ship's  corporals. 

Masterweit.    Imperatoria  Ostruthimn. 

Mastlo.  A  resin  which  exudes  from  the 
Pistacia  Leniiscus.  Its  chief  use  is  in  var- 
nishes. It  is  often  erroneously  called  gum- 
mastic 

Blauitleatorles.  Medicines  which  tend  to 
increase  the  flow  of  saliva.     [StALOOOOUBS.l 

MawtlolB.  That  ]^art  of  mastic  which  is 
insoluble  in  alcohol ;  it  has  some  of  the  cha- 
racters of  caoutchouc.  The  part  of  mastic 
soluble  in  alcohol  has  been  termed  Masticic 
acid, 

Mttstltls  (Gr.  /taffr6s,  the  breast}.  Inflam- 
mation of  the  breast  in  vromen ;  it  commonly 
terminates  in  suppuration. 

Mawtodon  (Cir.  fMirrSs,  and  6Ms,  tooth), 
A  genus  of  extinct  fossil  quadrupeds  allied  to 
the  elephant ;  so  called  from  the  conical  pro- 
jections upon  the  surfaces  of  the  molar  teeth. 
It  is  divided  by  Dr.  Falconer  into  the  sections 
Trilophodon  and  Tetralophodon. 

Blastoid  Froeesses  {Or.  fiotrro^iMis).  Cer- 
tain nipple-like  protuberances  of  the  bones. 

Mawtotheea  (Gr.  tuurT6s,  and  Hmi,  a  re» 
ceptadle),  A  name  sometimes  applied  to  the 
abdominal  pouch  of  the  marsupial  animals. 
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Bbktador  (Span,  a  slayer).  The  name 
giyen  to  the  man  -whose  office  it  is  to  give  the 
deathblow  to  the  balls  wounded  in  the  Spanish 
bullfights. 

Match  (a  word  of  doabtfiil  origin).  In 
Gunnery,  a  material  employed  in  firing  mines, 
&c.  Before  the  invention  of  locks,  small  arms 
were  fired  by  means  of  match.  SLno  match 
consists  merely  of  hempen  rope  loosely  twisted 
and  dipped  in  a  solution  of  saltpetre  and  lime- 
ynXer.  It  bums  at  the  rate  of  one  yard  in 
three  hours.  Quick  match  is  merely  cotton 
coated  with  a  composition  of  mealed  powder, 
gum,  and  water.  When  not  confined,  it  bums 
at  the  rat«  of  one  yard  in  thirteen  seconds. 
[Lucifer.] 

Match  Boardliiir-  This  term  is  applied 
to  wall  linings  executed  in  boarding  beaded 
on  the  edge,  and  with  a  groove  in  tne  plank 
that  carries  the  bead  and  a  tongue  on  the 
edge  of  that  which  follows  it.  Sometimes  this 
style  of  work  is  called  matched  and  beaded 
boarding ;  sometimes  the  beading  on  the  edge 
is  dispensed  with,  and  the  boarding  presents 
joints  that  are  simply  mortise-joints. 

Matchlocks  A  hand  firearm,  the  chaige 
of  powder  in  which  is  lighted  by  means  of 
Match. 

Mate  (Dutch  maet,  Old  High  Ger.  gamazi). 
In  a  Merchant  Ship,  the  deputy  of  the  master, 
taking  in  his  absence  the  command.  There 
are  sometimes  only  one,  and  sometimes  two, 
three,  or  four  mates  in  a  merchantman,  ac- 
cording to  her  size,  denominated  firatf  second^ 
t/iirdf  &c.  mates.  The  law,  however,  recog- 
nises only  two  descriptions  of  persons  in  a 
merchantman — ^the  master  and  mariners,  the 
mates  being  included  in  the  latter,  and  the 
captain  being  responsible  for  their  proceedings. 

In  the  Boyal  Kavy,  the  term  mate  is  now 
limited  to  the  assistants  of  certain  warrant 
officers,  as  boatswain's  mate,  g^unner's  mate, 
&C.  Formerly  it  was  the  distinctive  title  of 
the  next  grade  to  lieutenant,  now  called  sub- 
lieutenant There  were  also  the  master^s  mate, 
now  second  master ;  and  surgeon's  mate,  now 
assistant-surgeon. 

Matd.  The  South  American  name  of  the 
Ilex  paraguayeneie,  a  species  distinguishable  by 
its  smooth  ovate-lanceolate,  unequally-serrated 
leaves,  bv  much-branched  racemes  of  flowers, 
the  subdivisions  of  which  are  somewhat  um- 
bellate, and  by  the  slightly  hairy  calyx  of  its 
flowers.  The  Mat^  is  of  the  same  importance 
in  the  domestic  economy  of  South  America  as 
the  Chinese  tea  is  in  that  of  this  countiy,  and 
it  is  tsalculated  that  its  consumption  in  that 
continent  amounts  to  about  8,000,000  lbs.  an- 
nually. It  has  been  in  use  for  about  a  cen- 
tury and  a  half,  the  practice  having  been 
adopted  from  the  aboriginal  people.  The  leaves 
are  prepared  by  drying  and  roasting — not  in 
the  manner  of  Chinese  teas ;  but  large  branches 
aie  cut  off  the  plants  and  phieed  on  hurdles 
over  a  wood  fire  until  sufficiently  roasted ;  the 
branches  are  then  placed  on  a  hard  floor  and 
beaten  with  sticks ;  the  dried  leaves  are  thus 
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knocked  off  and  reduced  to  a  powder,  which  ia 
collected,  and  made  into  packages,  ready  for 
use.  There  are  three  sorts  known  in  the  South 
American  markets — the  Caa-Cuys,  which  con- 
sists of  the  half-expanded  leaf-buds ;  the  Caa* 
Miri,  the  leaf  torn  from  its  midrib  and  reins, 
without  roasting ;  and  the  Caa-Guaza  or  Yerra 
de  Palos  of  the  Spaniards^  the  whole  leaf  with 
the  petioles  and  small  branches  roasted. 

Mat^  is  prepared  for  drinking  by  putting 
a  small  quantity,  about  a  teospoon&I,  into  a 
gourd  or  cup,  with  sugar ;  the  drinking  tube  is 
Uien  inserted,  and  tailing  wafer  poured  on; 
when  sufficiently  cool,  the  infusion  is  sucked 
up  through  the  tube.  It  has  an  agreeable 
slightly  aromatic  odour,  is  rather  bitter  and 
restorative,  and  very  refreshing.  It  acts  as  a 
slight  aperient  and  diuretic,  and  if  too  largelj 
indulged  in,  debilitates  the  nervous  eyatem. 
It  contains  the  active  principle — theine— o^ 
tea  and  coffee. 

Materia  Mermapliroaita.  A  term  ap- 
plied by  Boerhaave  to  a  peculiar  substance 
soluble  Doth  in  alcohol  and  water,  and  contained 
in  vegetable  extracts.  Scheele  called  it  Ha- 
teria  saponacea.  It  is  the  exiraciioe  or  kttmne 
of  later  chemists. 

Bbkteria  Medlea  (Lat>).  This  term  em- 
braces the  various  substances,  natural  and  arti- 
ficial, which  are  used  in  the  cure  of  disease, 
and  which  are  usually  called  medicine*.  They 
are  frequently  arranged  into  classes  dependent 
upon  their  virtues  or  effects,  or  upon  their 
constituent  parts;  but  perhaps  the  most  con- 
venient arrangement  is  the  alphabetical. 

Material,  »aw  or  Riade.  In  Political 
Economy,  a  term  used  to  imply  such  products 
of  human  labour  as  require  further  manipula- 
tion in  order  to  make  them  available  for  n^e 
or  consumption.  In  the  progress  of  a  nation 
towards  opulence  lari^  quantities  of  raw 
material  are  imported,  in  order  that  they  may 
receive  the  finish  of  manufacture.  Thus,  this 
country  purchases  silk  from  Italy  and  China, 
wool  from  Australia,  alpaca  from  Eastern  Soath 
America,  cotton  from  all  parts  of  the  woHd, 
hemp  and  flax  from  Russia^  and  exports  goods 
manufactured  from  these  materials.  The  term 
appears  to  have  been  originally  employed  by 
Adam  Smith. 

Matariallam.  That  metaphysical  theory 
which  is  founded  on  the  hypothesis  that  all 
existence  may  be  resolved  into  a  modification 
of  matter,  including;  of  course,  the  conscious 
subject.  The  most  celebrated  materialisU; 
were,  among  the  ancients,  Democritus  and  his 
later  disciples,  Epicurus  and  his  sect,  to  whom 
may  be  added,  though  in  a  somewhat  diflerent 
sense,  the  Stoics;  among  the  modems^  Oas- 
sendi,  Hobbes,  Hartley,  and  Priestley.  Mott 
schemes  of  materialism  rest  on  the  assumption 
that  all  that  is  real  in  nature  consists  in  the 
minute  particles  from  the  juxtaposition  of 
which  all  sensible  objects  azise.  This  is  what 
is  variously  designated  as  the  atomie,  the  vu- 
chanicalf  or  the  mechanioa-corpuscidar  th^rt^ 
and  has  met  with  suppoiiers  chiefly  in  France 
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Among  oimelTes,  in  Tery  recent  times.  Dr. 
Thomas  Brown  maintained  that  part  of  this 
system  which  relates  to  physical  phenomena, 
though  he  has  combated,  with  great  subtlety 
ai.d  ingenuity,  the  portion  of  it  which  includes 
the  nature  of  the  mind  itseli  (Compare  sees. 
T.'iz.  with  sees.  xii.-xiT.  See  also  Priestley^s 
DisjuisUions  on  Matter  and  Spiritf  1777;! 
and  his  7%ree  IHssertaiwns  on  the  Doctrine  of* 
Maierialism,  and  PkUoaopkieal  Necessity;  also 
Price's  Letters  on  Materialism  and  Philoso- 
pkical  Necessity.)  Since  that  period,  the  term 
materialism  seems  itself  to  haye  fallen  into 
disfiivour,  although  the  doctrines  of  the  £n- 
^dopedic  school  of  philosophers  in  France 
(Cabanis,  Condillac,  and  others),  of  similar 
tendency,  still  find  tbeir  supporters  in  yarious 
altered  forms.  [MxTAFHTSica] 
Matliemtttlot,  [GEzorrHUAa.] 
Ilatlioniatles  {Or,  tuBruuerucSs^  from 
fi^UhfuL,  a  lesson).  The  science  which  inyes- 
tigates  the  properties  of  number  and  space. 
It  is  sometimes  divided  into  pure  and  mixed 
or  applied  mathematics.  The  distinction, 
however,  is  yague  and  useless.  Whenever, 
according  to  it,  the  properties  of  matter 
enter  into  consideration,  as  in  mechanics, 
mathematics  become  mixed.  The  principal 
branches  of  pure  mathematics  are  arithmetic, 
algebn,  geometry  (pure  and  algebraic),  dif- 
ferential and  inte^al  calculus,  calculus  of 
differences,  of  functions,  of  yariations,  of  opera- 
tions, and  of  probabilities. 

Mstloo  (its  name  in  Peru).  The  dried 
leaves  of  Artanthe  elongata  of  some  botanists, 
Piper  angustifolium  of  others^  imported  from 
Pern ;  they  are  from  two  to  eight  inches  long, 
veined  and  tesselated  on  the  upper  surface, 
downy  beneath,  with  an  aromatic  astringent 
taste,  and  an  agreeable  odour.  They  contain 
an  essential  oil,  and  a  bitter  principle  which 
has  been  called  maticinf  and  are  tonic  and 
atimulant 

Vatiiis.  In  the  Boman  Catholic  church, 
the  earliest  of  the  canonical  honzs  of  prayer. 
[Hours.] 

Mattooklte.  An  ozy-chloride  of  lead, 
foond  in  an  old  mine  at  Matlock  in  Derby- 
shire. 

MMimM.  A  chemical  vessel  employed  in 
BQblimations,  and  in  digesting  solutions  in  a 
flsnd  heat  It  is  superseded  in  the  modem 
laboratory  by  a  flask. 

Katrtenlatlon  (from  Lat.  mater,  mother). 
This  word  is  used  in  universities  on  the  old 
model  to  express  the  act  of  admitting  a  mem- 
ber. Matriculation,  in  the  English  universities, 
18  contemporary  with  admission  into  one  of 
the  colleges  or  haHs  of  which  the  imiversity  is 
composed. 

Ibtrix.    Any  rectangular  arrangement  of 
"jmbols. 
Thus  «,  b^  c,  rfj 

ff,  *s  «t  ^t 

u  a  rectangular   matnx  consisting  of   four 

columns  and  three  lines  or  rows.    When  there 
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are  an  equal  number  of  rows  and  columns  the 
matrix  is  said  to  be  square,  and  that  number 
expresses  the  order  of  the  matrix.  In  all 
cases  the  symbols,  which  may  denote  either 
qiiantities  or  operations,  are  called  the  consti- 
tuents of  the  matrix,  and  in  a  square  matrix 
the  line  joining  the  upper  left  to  the  lower 
right  hand  comer  is  caUed  the  principal  dia* 
gonal  of  the  matrix,  the  constituents  situated 
upon  it  being  distinguished  as  principal  eon* 
stituents.  Any  two  constituents  of  a  square 
matrix  which  are  symmetrically  placed  with 
respect  to  the  principal  diagonal  are  said  to  be 
oonjugtite. 

The  inverse  or  reciprocal  of  a  given  square 
matrix  is  a  matrix,  of  the  same  order,  whose 
constituents  are,  respectively,  the  coefficients  of 
the  corresponding  constituents  in  the  determi- 
nant formed  from  the  given  matrix.  [Dbteb- 
inNA2«T.]  The  constituents  of  the  reciprocal 
matrix,  therefore,  are  the  several  first  minors 
of  the  determinant  in  question,  and  are  con- 
sequently themselves  determinants  of  the  next 
lower  oi^er. 

A  square  matrix  is  said  to  be  symtnetrical 
when  the  conjugate  constituents  are  equal; 
if  besides  this  the  constituents  are  all  equal 
which  are  situated  in  the  diagonal  bands  trans- 
verse to  the  axis  of  symmetry,  the  matrix  is 
said  to  be  persymmetrical.  An  ordinary  addi- 
tion table  is  an  example  of  such  a  matrix. 

Matrix.  In  Metallurgy,  the  stony  sub- 
stance in  which  crystalline  minerals  and  metals 
are  embedded  is  frequently  termed  their  matrix 
OT  gangue, 

in  Die-sinking,  the  matrix  is  the  indented 
engraving  or  mould  from  which  impressions 
are  taken  in  relief. 

Type-founders  apply  the  term  matrix  to  the 
iron  moulds  in  which  the  letters  are  cast. 

Matter  (Lat.  materies).  Substance.  That 
part  of  the  universe  which  is  neither  mind  nor 
force.  We  know  nothing  of  the  essential  or 
intimate  nature  of  matter,  and  are  only  ac- 
quainted with  its  existence  through  its  sensible 
properties.  The  following  are  generally  con- 
sidered as  the  essential  properties  of  matter: — 

1.  Divisibility,  or  the  property  which  every 
known  substance  possesses  of  being  separable 
into  parti,  and  these  again  into  smaller  parts, 
and  so  on  until  the  parts  become  inappreciable 
to  our  senses.  Although  no  definite  limit  can 
be  assigned  to  this  subdivision,  there  is  reason 
to  believe  that  matter  is  not  infinitely  divisible, 
but  that  each  kind  of  matter  consists  of  ulti- 
mate particles  or  atoms,  or  groups  of  such 
atoms,  which  are  incapable  of  being  further 
subdivided. 

2.  Impenetrability ^  or  a  resistance  exerted  by 
every  body  to  the  occupation  of  its  place  by 
another.  No  two  bodies  can  simultaneously 
occupy  the  same  place. 

3.  Porosity,  or  the  separation  of  the  particles 
or  atoms  from  each  other  by  intervals  or  pores. 
Every  substance  with  which  we  are  acquainted 
is  more  or  less  porous. 

4.  Oompressioility,  or  the  property  in  virtue 
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of  which  the  Tolame  of  eveiy  body  may  be  eon- 
tracked  into  smaller  dimeDsiona. 

Among  the  essential  properties  of  matter 
may  also  be  included  extention  aad  fyure ;  bat 
these  bdong  also  to  space,  and  form  the  subject 
of  geometry. 

The  contingent  properties  of  matter  are 
mobiUiy  and  umghL  Hatter  in  every  form  is 
capable  of  being  moved  from  one  phice  to 
another ;  and  eyery  snbstance  is  subject  to  the 
attraction  of  gravitation.  Bat  motion  has  re- 
ference to  space,  and  weight  to  the  attraction 
of  other  matter. 

The  above  are  the  general  properties  of 
matter,  upon  which  physical  investigations 
depend.  There  are,  however,  various  other 
qualities  belonging  to  particular  substances, 
or  to  matter  in  particular  states,  the  consi- 
deration of  which  is  important  in  mechanical 
philosophy.  Among  these  the  principal  are 
ELAsncrrr,  FLXTiDrrr,  Habdmbss,  RioiDrrr, 
SoLiDiTT,  for  which  see  the  respective  terms. 

Blatara  IMamonO.  A  kind  of  Zircon 
used  by  the  native  jewellers  of  Ceylon,  by 
whom  the  pink  stones  are  sold  for  rubies. 

Manlllte.  A  variety  of  Labrador  Felspar, 
found  in  Maui,  one  of  the  JSandwich  Islands. 

Manndy  ThmvdAjr.  The  Thursday  pre- 
ceding Easter,  on  which  the  sovereign  of  England 
distributes  alms  to  a  certain  number  of  poor 
persons  at  Whitehall ;  so  named,  perhaps,  finom 
the  maunds  or  baskets  in  which  the  gifts  were 
formerly  contained.  This  custom  is  of  very 
great  antiquity;  and  according  to  Ducange  it 
derives  its  origin  from  St.  Augustine.  Maundy 
Thursday  is  also  called  Shere  Thursday.  (Kares* 
Glossary;  Fosbrooke's  Eneyc,  of  Antiquitiea, 
p.  702.) 

MauTf  Bit  ConrrefAtloii  of.  A  learned 
body  of  religious  of  the  Benedictine  order; 
so  called  from  a  village  near  Paris,  where 
they  were  established  in  1618^  On  the  re- 
quest of  Louis  XIIL,  Gregory  XV.  gave  this 
order  his  approval  by  an  apostolical  brie^ 
dated  17th  of  May,  1621 ;  and  it  obtained  new 

Privileges  firdm  Urban  VIIL,  by  a  bull  dated 
anuary  21,  1627.  The  fame  of  this  body 
attracted  the  attention  of  many  other  religious 
orders,  several  of  which  were  induced  to  submit 
to  its  rules ;  and  at  last  it  numbered  upwards 
of  a  bundled  religious  houses.  The  fiteraiy 
world  owes  to  them  a  series  of  very  valuable 
editions  of  ancient  Greek  authors,  chiefly 
fathers,  during  the  seventeenth  century. 
Among  the  most  eminent  of  its  members 
during  that  period  may  be  mentioned  Jean 
Mabillon,  Thierri  Buinart,  Hugh  Menard,  and 
Bernard  de  Montfaucon. 

atansolenm  (Lat).  A  sepulchral  build- 
ing erected  to  the  memory  of  some  celebrated 
character,  so  called  from  Mausolus,  king  of 
Caria,  to  whose  memory  a  monument  of  this 
character  was  raised  by  his  wife,  Artemisia^ 
about  the  year  353  B.C.,  whence  all  sepulchral 
monuments  of  importance  have  obtained  the 
name  of  mausolsea.  From  its  magnificence  this 
monument  was  reckoned  one  of  the  seven  won- 
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ders  of  the  world.  It  has  lately  been  the  objeet 
of  the  care  of  the  British  government,  who  have 
sent  an  expedition,  under  the  direction  of  Mr. 
Newton,  for  the  pucpoae  of  resening  the  relia 
of  it  from  the  ravages  of  time  and  the  eue- 
lessness  of  the  inhabitants  of  the  country ;  the 
marbles  from  it  are  at  present  in  the  British 
Museum,  and  they  confirm  the  reports  of  the 
ancients  as  to  the  beauty  and  sfcQl  of  the 
monument.  According  to  Pliny,  it  was  ooe 
hundred  and  eleven  feet  in  circumferenee,  aod 
one  hundred  and  forty  feet  high ;  it  is  said  to 
have  been  encompassed  by  thuty-siz  oohnniis, 
and  to  have  been  profusely  adorned  vith 
sculpture.  {Edinburgh  Review,  Oct  1862,  pi 
461  &c) 

Blanwe  (from  Lat.  malva,  a  mallow^  the 
petals  of  which  have  purple  markings).  A 
purple  dye  obtained  &om  aniline  and  from 
benzol,  two  of  the  constituents  of  eoal-t&r. 
This  colouring  matter  was  discovered  in  1861 
by  Mr.  Perlon,  and  is  made  by  oxidising 
aniline  with  chromic  acid.  Heated  together, 
sulphate  of  aniline  and  bichromate  of  poUsh 
yield  a  precipitate  which  is  crude  mauve, 
this  be  dissolved  in  alcohol  and  the  solution 
evaporated,  the  pure  dye  is  obtained.  Silk 
and  wool  readily  take  u^  mauve  dye,  while 
cotton  and  calicoes  require  mordanting  vith 
tannin  or  a  basic  lead  salt. 

ncazilla  (Lat.  a  jaw).  In  Anatomy,  thii 
term  is  applied  to  the  bones  supportiiig  the 
teeth  of  both  jaws.  In  Zoology,  it  is  restricted 
to  the  upper  jaw  in  Mammalia,  and  to  the 
inferior  pair  of  horizontal  jaws  in  articukte 
animals, 

lA  IWnlina.    In  Mathematics 


a  variable  quantity  or  fiinction  is  said  to  he 
a  maximum  or  minimum  when  its  numeriol 
value  is  greater  or  less  than  any  immediately 
adjacent  values,  that  is  to  say  when  the  smalle4 
change  in  the  values  of  one  or  more  of  the 
independent  variables  causes  a  diminution  or 
augmentation  in  the  value  of  the  functioo. 
Thus  a  ftinctiott  may  have  several  maxima  or 
minima ;  the  greatest  of  the  former  is  called  a 
maximum  maximoruTn^  and  the  least  of  the  hitter 
a  mtmrnttm  minimorum.  The  determinatioB 
of  maxima  and  minima  is  fully  explained  in  all 
good  treatises  on  the  differential  calcolvs  and 
the  calculus  of  variations.  The  methods  to  he 
pursued  vary,  of  course,  with  the  natora  of  the 
function  to  be  investigated,  and  in  some  cases 

auestions  of  a  peculiarly  delicate  nature  preseiit 
iemselves  for  solution.  We  must  here  limit 
ourselves  to  the  simplest  and  most  freqnestlj 
occurring  case,  where  the  maxima  and  minima 
of  an  explicit  function,  y,  of  a  single  independent 
variable,  *,  are  requir»l.  To  determine  theee 
it  is  necessary  to  ascertain,  in  the  fiist  place; 

what  values  of  x  cause  -f  to  change  sign,  hy 

dx 
passing  through  0  or  oo .  This  done,  the  effect 
of  eadi  such  critical  value  of  x  upon  the 
differential  coefficients  of  higher  order  mnst 
be  examined.  If  the  first  of  these  which  does 
not  vanish  for  the  critical  value  under  examina- 
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tion  be  of  an  odd  order,  tliat  Talae  will  not 
coRespond  to  either  a  Tnaximnm  or  nunimuzn 
of  ^ ;  if  of  even  order,  howeyer,  the  function  y 
vill  be  a  maximum  or  miniinnm  according  aa 
the  differential  coejfficient  in  question  acquires 
&  negative  or  a  positive  value. 

The  purely  geometrical  methods  of  deter- 
mining maxima  and  miuima  are  of  a  £gu?  less 
nnifonn  and  sjstematic  character;  they  have 
tht  advantage,  however,  of  being  more  in- 
structive, inasmuch  as  they  reveal  more  fully 
the  tme  origin  of  the  maximum  or  minimum 
properties  under  examination.  This  has  been 
adfflirably  ^own  by  Steiner  in  his  memoirs 
on  maxima  and  TniTiitna.  in  Cr^e*8  Journal^ 
vol  xxiv.  To  illustrate  such  methods  by  a 
very  simple  example,  let  it  be  required  to 
drtenmne  from  what  point  M  of  a  given  curve 
(C)  the  distance  between  two  given  fixed 
pints  A  and  B  will  appear  greatest  or  least. 
Since  the  visual  angle  AMB  is  oonsiant  for  all 
points  M  on  the  circumference  of  a  circle 
passing  through  A  and  B,  and  is  less  for  all 
points  without  this  circle  and  greater  for  all 
points  within  it,  the  problem  will  obviously  be 
wived  by  determining  the  points  of  contact, 
with  the  given  curve  (C),  of  all  circles  which 
pass  through  the  fixed  points  A  and  B. 

Mmj  (lot.  Mains).  The  fifth  month  of  our 
Tear,  but  the  third  of  the  old  Roman  calendar. 
[Calxndab.] 

BKay  Apple.  PodophffUum  peltatum.  The 
leaves  are  poisonous,  and  the  root  cathartic, 
bat  the  fruit  is  agreeable  and  esculent.  The 
rhizomes  possess  active  medicinal  properties, 
on  account  of  which  the  plant  has  been  culti* 
rated. 

Kay  Beefto.    [MELOLoirrHiDANS.] 

Xay  Day.  The  first  of  May  is  usually  so 
called  in  England,  by  way  of  eminence,  in  com- 
memoration of  the  festivities  which  from  a  very 
early  period  were  till  recently,  and  in  many 
parts  of  the  country  are  still  observed  on  that 
day.  In  looking  at  the  nature  of  these  rites, 
it  is  evident  that  they  are  akin  to  the  obser- 
vances practised  in  lionour  of  the  Latin  god- 
dess Flora ;  but  it  is  impossible  to  fix  with  ac- 
curacy the  precise  period  at  which  they  were 
introduced  into  England.  At  first  the  obser- 
vance of  this  day  appears  not  to  have  been  pe- 
culiar to  any  dass  of  society.  In  his  Court  of 
Lote  Chaucer  says,  that  on  this  day  '  forth  goeth 
all  the  courts  most  and  least,  to  fetch  the  flowres 
fresh,  and  braunch  and  bloom ; '  and  Henry 
VIII.  and  Katherine  and  all  their  court  p 
took  in  the  diversion.  The  maypole^  which  is 
still  visible  in  many  of  the  English  villages, 
and  Jack  in  the  green  are  still  relics  of  this 
cnstouL  (Grimm's  Deutsche  Mythohgie.  pp, 
44M51.) 

Xay-lly.  The  popular  name  of  the  Nemo- 
pterous  insects,  comprising  the  genus  Ephe- 
mtra  and  its  allies.  They  live  in  the  larval 
state  for  about  two  years  under  water,  or  in 
▼et  places ;  but  die  frequently  a  few  hours 
after  attaining  their  highest  final  stage  of 
metamorphons. 
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Blayor  (Lat  miqor,  meaning  the  first  or 
senior  alderman).  The  title  of  the  chief  muni- 
cipal officer  of  a  borough,  to  whom  it  appears 
to  have  been  first  given  by  charters  granted 
some  time  after  the  Conquest.  But  the  title 
and  office  of  portreeve  or  boroughreeve  still  con- 
tinued, in  some  few  places  to  the  exclusion  of, 
and  in  some  others  in  conjunction  with,  that  of 
mayor,  until  the  passing  of  the  Municipal  Be- 
form  Bill,  6  &  6  Wm.  IV.,  by  which  the  latter 
title  was  applied  universally  and  exclusively  to 
every  borough.  The  chief  magistrates  of  Lon- 
don and  Dublin  are  designated  Lord  Mayor. 

In  France,  the  first  municipal  officer  of  each 
commune,  according  to  a  general  system  estab- 
lished by  the  law  of  December  14,  1789,  which 
created  municipalities,  is  styled  moire.  He  has 
one  or  more  adjimcts  or  assessors,  according  to 
the  population  of  the  commune.  The  maire 
keeps  the  registers  of  births,  marriages,  &a 
of  the  commune;  he  acts  as  a  magistrate 
in  the  i^prehension  and  commitment  of  offen- 
ders ;  he  has  also  a  judicial  power  over  certain 
minor  offences.  He  is  also  the  principal  agent 
of  the  general  administration  for  his  commune, 
and  the  executive  authority  to  carry  into  effect 
the  ordinances  of  the  municipal  council.  The 
maire  is  now  named  by  the  emperor,  and  his 
office  lasts  five  years. 

Blayor  of  the  Palaee  (Lat.  major  domus 
regise).  In  early  French  History,  the  title  of 
the  chief  officer  of  state  under  the  Merovingian 
kings.  After  the  death  of  Dagobert  I.,  A.  d.  638, 
and  in  the  subsequent  decay  of  the  royal  au- 
thority, these  functionaries  by  degrees  usurped 
almost  the  entire  power  of  the  state.  The 
first  of  those  mayors  who  exercised  this  kind 
of  sovereignty  was  Grimoald,  under  Sigebert 
III.,  king  of  Austrasia.  Pepin,  son  of  Charles 
Mart«l,  naving  succeeded  his  father  in  the 
office  of  mayor  of  the  palace,  ascended  the 
throne  in  752  ;  after  which  time  the  office  losi: 
its  importance,  or  was  altogether  abolished. 
(Turner,  History  of  England  in  the  Middle 
Agesy  vol.  i.  p.  8.) 

Matyorasgo  (Span,  from  Lat  magistratus). 
Strictly,  the  right  possessed  by  the  eldest  born 
in  noble  families  to  inherit  certain  property  on 
condition  of  transmitting  it  entire  to  those 
possessed  of  the  same  right  on  his  decease. 
Five  distinct  species  of  mayorazgo,  or  right  of 
hereditary  succession,  are  now  known  in  Span- 
ish law.  Property  held  in  virtue  of  the  right 
cannot  be  alienated  or  disposed  of.  The  mis- 
chievous effects  of  this  strict  system  of  entail 
on  agriculture  and  national  wealth,  and  on  the 
character  of  the  higher  classes  of  Spain,  have 
been  long  insisted  on  by  political  philosophers. 
[Majobat.] 

Mazxlnlaiis.  In  Politics,  the  extreme  party 
of  progress  in  modem  Italy  have  reeeivea  this 
popular  appellation,  from  the  name  of  their 
most  active  leader,  Joseph  Mazzini.  This  cele- 
brated personage  was  an  advocate  in  Genoa 
(his  birthplace),  when  in  the  year  1830  he 
became  compromised  .  in  the  revolutionary 
moyements  then  in  progress,  was  condemned 
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fo  death  fMr  eontumaee^  and  fled  the  countnr. 
rrom  that  time  his  name  ia  found  mixed  up  in 
most»  with  actual  participation  in  many,  of 
the  plots  which  have  been  formed  for  reyolu- 
tionising  Italy.    Originally  a  member  of  the 
ancient  association  of  the  Carbonari,  Mazzini 
seems  to  haye  regarded  it  as  ill  adapted  for  the  ' 
continuance  of  the  struggle  in  which  it  had ; 
failed  in  1820-30,  and  to  have  raised  up  in  its  | 
stead  the  recent  societies  known  as    Yimnff ! 
Jtal^  and    Young  Europe,   which   conducted 
their  operations  under  his  auspices  first  from ' 
Switzerland   and    afterwards    from  England. 
Bepublicanism  and  Italian  unity  were  the  two  I 
objects,  at  one  time  deemed  equally  chimerical, ' 
towards  which  their  operations  were  directed. ' 
The  part  played  by  Mazzini  himself  in  the . 
Boman  affair  of  1848  is  well  known :  since  his 
second  exile  on  that  occasion,  he  is  believed 
to  have  had  comparatively  little  influence  in 
the  course  of  events. 

Mead  (Gr.  fUBv,  Butch  meede).  A  vinous 
liquor  made  by  dissolving  one  part  of  honey 
in  three  of  boiling  water,  flavouring  it  with 
spices,  and  adding  a  portion  of  ground  malt 
and  a  piece  of  toast  dipped  in  yeast,  and  suf- 
fering the  whole  to  ferment.  The  Scandinavian 
mead  is  flavoured  with  primrose  blossoms. 
A  liquor  called  by  this  name  formed  the  an- 
cient and  for  centuries  the  favourite  beverage 
of  the  northern  nations.   . 

Meadow.  A  flat  surface  under  grass, 
generally  on  the  banks  of  a  river  or  lake ;  but 
so  far  above  the  surface  of  the  water  as  to  be 
considerably  drier  than  marsh  land,  and,  con- 
sequently, to  produce  grass  and  herbage  of  a 
superior  quality.  The  soil  of  meadow  lands,  if 
the  term  be  confined  strictly  to  river-side  pas- 
tures, is  generally  alluvia^  and  more  or  less 
mixed  wi£  sand;  it  is  kept  in  a  state  of 
fertility  by  the  depositions  made  on  its  sur- 
face, in  consequence  of  being  occasionally 
overflowed  by  the  adjoining  river  or  lake. 
The  produce  of  meadows  is  generally  made 
into  hay,  which,  though  not  equal  in  quality 
to  that  produced  on  drier  grass  lands,  is  yet 
superior  to  what  is  obtained  from  marshes. 

Water  meadows  are  such  as  receive  g^ne- 
rally  during  the  winter  months,  though  occa- 
sionally also  in  the  summer  time,  the  waters  of 
an  overflowing  stream,  which,  by  a  suitable 
arrangement  of  the  land  in  alternate  ridge  and 
furrow,  are  made  to  traverse  the  surface  with- 
out stagnating  anywhere.  The  result  is  a 
rapid  and  early  growth  of  grass  in  spring 
time,  which,  though  not  very  nutritious,  is 
nsefol  for  cows,  ewes,  and  lambs,  at  a  time 
when  green  food  is  not  abundant 

Drainage  is  as  necessary  for  the  attainment 
of  a  high  degree  of  fertility  in  water  and  other 
meadows,  as  it  is  in  the  case  of  ordinary 
pasture  and  arable  land ;  and  the  application 
of  manure  is  then  as  desirable  and  profitable. 
Mr.  Lawes'  experiments  show  that  ammoniacal 
manures,  as  guano,  sulphate  of  ammonia,  &&, 
tend  to  the  developement  of  grasses  in  mea- 
dows; and  mineral  manures,  as  phosphates  and 
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the  alkalies,  tend  rather  to  the  developement  of 
the  elovejs  and  other  leguminous  plants. 

IMeaa  (Fr.  moyen).  In  MathematieB.  a 
quantity  whose  value^  when  determined  ac- 
cording to  some  assigned  law,  is  intermediate 
between  those  of  two  or  more  given  quanti- 
ties. [ABTTHifSTic  ;  Gboiotbic  and  Hiuiosno 
Mban.] 

Mean  Blatanoe.  The  mean  distance  of  a 
planet  from  the  sun  is  equal  to  its  semi-axis 
mi^jor.  That  of  the  earth  is  taken  as  the 
unit  of  most  measurements  connected  with  our 
system. 

IKeaa  Sna.  To  obtain  a  proper  measure 
of  time,  an  imaginaiy,  or  as  it  is  called  a  mran. 
eun  is  supposed  to  move  uniformly  in  the  celes- 
tial equator  with  the  mean  velocity  of  the  true 
sun.  A  mean  solar  day  is  the  internal  be» 
tween  two  successive  transits  of  the  mean  sun 
over  the  same  meridian.  It  begins  when  the 
mean  sun  is  on  the  meridian. 

Measles  (Dutch  maeslen,  from  maese,  a 
epot),  A  fever  accompanied  with  en^ons.  It 
occurs  chiefly  in  early  youth,  and  is  for  the 
most  part  a  trivial  malady.  The  nose  and 
eves  generally  become  inflamed,  and  wateiy  dis« 
chaige  follows.  The  principal  dang^  consists 
in  the  occasional  complication  with  inflamma- 
tion of  the  lungs  (pneumonia).  The  eroptioD 
is  of  peculiar  character,  the  martES  upon  the 
skin  having  an  irregular  crescentie  form. 
Measles  appear  to  occur  occasionally  as  an 
epidemic.  It  rarely  affects  the  system  more 
than  once.  The  treatment  of  uncomplicated 
cases  is  generally  limited  to  the  exhibition  of 
mild  aperients  and  diluent  drinks.  The  compli- 
cations require  energetic  treatment,  modified  by 
considerations  of  age  and  habit  and  the  general 
character  of  the  attack.    [Rubeola.] 

Measure  (Lat.  mensura).  In  Geometir, 
a  magnitude  or  quantity  taken  as  unit,  and 
employed  to  express  the  relations  of  other  mag- 
nitudes or  quantities  of  the  same  kind.  Euclid 
defines  the  measure  of  a  quantity  to  be  that 
which,  being  repeated  a  certain  number  of  times, 
becomes  equal  to  the  quantity  measured.  Thus 
in  Arithmetic,  the  meaevre  of  a  number  is  any 
number  which  divides  the  given  number  with- 
out leaving  a  remainder;  but  this  definition 
rather  corresponds  to  the  notion  of  aliquot  part. 

In  a  genem  sense,  the  term  measure  is  ap- 
plied to  that  by  which  anything  is  compared 
in  respect  of  quantity.  Thus,  we  have  measures 
of  extension,  of  weight,  time,  force,  resistance, 
temperature,  &c ;  in  short,  of  everything  of 
which  greater  and  less  can  be  predicated ;  and 
it  frequently  happens  that  the  unit  or  measure 
is  not  taken  in  the  thing  or  property  which  is 
the  immediate  subject  of  consideration,  but  in 
something  else  which  depends  on  it,  or  is  pro- 
portional to  it«  Angular  sp«ce,  for  example, 
is  measured  by  an  arc  of  a  circle ;  time,  by  the 
rotation  of  the  earth  about  its  axis,  or  its  revo- 
lution about  the  sun ;  mechanical  force,  by  the 
Quantity  of  motion  which  it  impurts  to  a  body; 
agrees  of  heat^  by  the  expansion  of  metals 
or  other  substances ;  muscular  strength,  by  the 
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» of  a  spring,  &o.     [Amol«  ;  Chbono- 

L06T,-    OftiTITT;     ThSBM OMKTBB ;     DtNAMO- 

]iETii,&e.] 

Br  mewore,  in  an  abflolute  senae,  is  iind<T- 
ftood  the  nnit  or  standard  by  which  we  measure 
dieiuioa.  We  have,  therefore,  measures  of 
length,  of  superficieB,  and  of  volume  or  capa- 
citj;  bat,  as  the  two  latter  may  be  deduced  in 
ali  cases  from  the  former,  it  is  only  necessaiy 
tu  establish  a  iinit»  or  standard  of  length.  The 
cboiee  of  such  a  standard,  and  the  different 
multiples  and  parts  of  it  taken  for  the  uses  of 
mcietT,  form  a  metrical  system,  or  system  of 


Standardi  qf  Measure, — As  no  precise  notion 
cia  be  formed  of  the  magnitude  of  a  line  in  any 
other  way  than  by  comparing  it  with  another 
liii«  of  a  known  length,  the  necessity  of  having 
itoinxse,  for  the  interchange  of  ideas,  to  mea- 
sures not  entirely  arbitrary,  but  fixed  by  nature, 
•od  intelligible  alike  to  aU  mankind,  seems  to 
hATebeen  perceived  in  the  earliest  ages.  Hence 
origiiiated  the  foot^  the  cubit,  the  svan^  the  hand, 
the  fatiom,  the  barleycorn,  the  hair' s-breadth, 
lad  other  denominations  of  measure,  taken  from 
puts  of  the  human  body,  or  from  natural  ob- 
]«eta,  which,  though  not  of  an  absolute  and^ 
ioTuiable  length,  have  a  certain  mean  value 
niEdently  definite  to  answer  all  the  purposes 
Rqnired  in  a  mde  state  of  society.  But,  as 
civilisation  advanced,  the  necessity  of  adopting 
Bwre  precise  standards  would  be  felt,  ana  the 
insdequacy  of  such  measures  as  the  foot,  the 
fabit,  &c  (referred  only  to  the  human  body)  to 
cuorey  accniate  notions,  would  be  rendered 
BMvt  apparent  in  their  application  to  itinerary 
measures,  or  the  estimation  of  great  distances ; 
where  differences  of  the  fundamental  measure, 
of  DO  account  when  one  or  two  units  only  are 
taken  into  consideration,  would  amount,  by  re- 
peated multiplication,  to  enormous  quantities. 
In  order  to  aroid  this  inconvenience,  recourse 
was  bad  to  other  methods  of  estimation; 
hot  which,  in  feet,  amounted  only  to  descrip- 
tv^Qs  more  or  less  vague,  and  not  to  measrures. 
Thus,  in  ancient  authors,  we  frequently  read  of 
adAy*sjonmf«y,  a  day's  sail,  and  so  forth;  and 
in  many  parts  of  the  continent  of  Europe,  even 
at  the  present  time,  it  is  the  custom  of  the 
p»^«ntry  to  reckon  itinerary  distances  by  hours. 

On  looking  among  the  objects  of  nature  for 
a  standard  of  measure  perfectly  definite,  and, 
at  the  same  time,  invariable,  and  accessible  to 
all  mankind,  a  very  slender  acquaintance  with 
K''Oinetry  and  natural  philosophy  will  suffice  to 
fbow  that  the  suHect  is  beset  with  innumerable 
difficalties.  In  net,  nature  presents  only  two 
or  three  elements  which,  with  the  aid  of  profound 
w<iice  and  a  refined  knowledge  of  the  arts, 
can  be  made  subservient  to  tho  purpose ;  and 
Bone  at  aU  which  are  applicable  without  such 
aid.  The  earth  is  nearly  a  solid  of  revolution, 
nd  ita  form  and  absolute  magnitude  are  pre- 
sumed to  remain  the  same  in  all  ages :  hence 
the  distance  lietween  tho  equator  and  the  pole 
ia  an  invariable  quantity;  and  any  assigned 
lot  of  that  distance,  as  the  90th,  or  a  degree 

Vol.  IL  481 


of  th«  meridian,  is  constant,  and  will  furnish  a 
precise  and  unalterable  standard  of  measures, 
fit  for  the  purposes  of  metrology,  provided  we 
have  the  means  of  comparing  it  with  the  rods 
or  scales  which  must  necessarily  be  used  in 
comparing  distances,  or  the  magnitudes  of 
bodies.  The  force  of  gravity  at  the  earth's 
surface  is  constant  at  any  given  place,  and  very 
nearly  the  same  at  all  places  under  the  same 
parallel  of  latitude  and  at  the  same  height 
above  the  level  of  the  sea;  hence  the  length  of 
a  pendulum  which  makes  a  given  number  of 
oscillations  in  a  day  is  also  constant  at  a  given 
place,  and,  with  proper  skill  and  precautions, 
mav  be  determined  in  terms  of  any  assumed 
scale.  These  two  elements,  the  length  of  a  de- 
gree of  the  meridian,  and  the  length  of  the 
seconds'  pendulum,  are  the  only  ones  furnished 
by  nature  which  have  yet  been  used  as  the  basis 
of  a  system  of  measures.  One  or  two  others 
have  been  suggested,  as  the  height  through 
which  a  heavy  body  falls  in  a  second  of  time, 
determined,  Hke  the  length  of  the  pendulum, 
by  the  force  of  gravity ;  or  the  perpendicular 
height  through  which  a  barometer  must  be 
carried  till  the  mercurial  column  sinks  a  de- 
terminate part — ^for  example,  a  30th  of  its  own 
length ;  but,  for  reasons  which  it  is  unnecessary 
here  to  state,  these  distances  are  not  so  sus- 
ceptible of  being  accurately  determined  as  the 
terrestrial  degree,  or  the  length  of  the  S(H»)nds' 
pendulum. 

English  Standard  Measures. — ^The  unit  of 
lineal  measure  in  this  country  is  tlie  yard,  all 
other  denominations  being  either  multiples  or 
aliquot  parts  of  the  yard.  But  as  this-  is  an 
entirely  arbitrary  measure,  and  until  the  year 
1824  was  never  strictly  defined  by  the  legislature, 
great  perplexity  has  often  arisen  in  attempt- 
ing to  ascertain  the  exact  portion  of  space  which 
it  was  meant  to  represent.  For  the  purpose  of 
preserving  some  degree  of  uniformity  among 
the  ordinary  measures  of  the  kingdom,  certain 
standards  were  preserved  in  the  exchequer,  with 
which  all  rods  were  required  to  be  compared 
before  thoy  were  stamped  as  legal  measures. 
The  oldest  of  these  standards  in  existence  dates 
from  the  reign  of  Henry  VII. ;  but  it  has  long 
been  disused;  and  that  which,  till  the  year 
1824,  was  considered  as  the  legal  standard,  was 
a  brass  rod,  of  the  bri'sdth  and  thickness  of 
about  half  an  inch,  placed  there  in  the  time  of 
Elizabeth.  There  was  another  similar  rod  of 
the  same  date,  called  an  eU.  The  ell,  however, 
does  not  appear  ever  to  have  been  established 
as  a  legal  measure ;  but  was  conventionally 
considered  as  equal  to  a  yard  and  a  quarter. 
To  these  rods  belonged  a  brass  bar,  on  one  edge 
of  which  was  a  hollow  bed  or  matrix  fitted  to 
receive  the  square  rod  of  a  yard,  and  on  another 
a  like  bed  fitted  to  receive  that  of  an  ell ;  and 
into  these  beds  were  fitted  the  yard  and  ell 
measures  brought  to  be  examined  and  stamped 
with  the  standard  marks.  All  rods  sostampecl 
became  standard  measures.  It  is  abundantly 
obvious  that  measures  determined  in  this 
coarse  manner  could  have  no  strict  claim  to  be 
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considered  as  accurate  copies  of  the  original 
Btalidaid ;  but  it  would  seem  that  the  standard 
itself  was  incapable  of  affording  any  definite  or 
correct  measure.  Subsec^uently  in  1742  some 
Fellows  of  the  Rojal  Society  and  members  of 
the  Academy  of  Sciences  at  Paris  constructed 
a  new  standard,  taken  from  one  found  in  the 
Tower;  it  consisted  of  a  solid  brass  bar,  1-01 
inch  square  and  39*06  inches  long.  At  about 
1^  inch  from  each  end  a  gold  pin  or  stud  was 
inserted ;  in  which  pins,  at  the  distance  of  36 
inches,  are  two  points  intended  to  designate  the 
length  of  the  yard.  In  1760  Mr.  Bird  con- 
structed another  standard  similar  to  that  last 
described,  of  which,  indeed,  it  was  intended  to 
be  a  copy.  This  last  standard  was  adopted  by 
parliament  in  June  1824,  an  Act  having  been 
passed  in  that  year  in  which  the  unit  of  mea- 
sure was  for  the  first  time  defined,  and  in  the 
following  terms : — 

*  The  straight  line  or  distance  between  the 
centres  of  the  two  points  in  the  gold  studs  in 
the  brass  rod,  now  in  the  custody  of  the  clerk 
of  the  House  of  Commons,  whereon  the  words 
and  figures  Standard  yard,  1760,  are  engrared, 
shall  be,  and  the  same  is  hereby  declared  to 
be,  the  original  and  genuine  standard  of  that 
measure  of  length  or  lineal  extension  called 
and  the  same  straight  line  or  dis< 


The  yard  is  divided  into  three  fSeet,  and  the 
foot  subdivided  into  twelve  inches.  The  multi- 
ples of  the  yard  are  the  pole  or  perch,  the 
ntrlong,  and  the  mile ;  five  and  a  half  yards 
being  a  pole,  forty  poles  a  furlong,  and  eight 
furlongs  a  mile.  But  the  pole  and  fbrlong 
are  now  scarcely  ever  used,  itinerary  distances 
being  reckoned  in  miles  and  yards.  The  re- 
lations of  these  different  denominations  aro 
exhibited  in  the  following  table : — 
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MeasuTCB  of  Superficies, — ^In  square  measnie 
the  yard  is  subdivided  as  in  general  measure 
into  feet  and  inches ;  144  square  inches  being 
equal  to  a  square  foot,  and  nine  square  feet  to 
a  square  yard.  For  land  measure  the  multi- 
ples of  the  yard  are  the  pole^  the  rood,  and  the 
acre  \  thirty  and  a  quarter  (the  square  of  firs 
and  a  half)  square  yards  being  a  pole,  forty 
poles  a  rood,  and  four  roods  an  acre,  v  eiy  Urge 
surfaces,  as  of  whole  countries,  are  expressed 
in  square  miles.  The  following  are  the  rela- 
tions of  square  measure  :^- 


tance  between  the  centres  of  the  said  two 
points  in  the  said  gold  studs,  in  the  said  brass 
rod,  the  brass  being  at  the  temperature  of 
62^  of  Fahrenheit's  thermometer,  shall  be  and 
is  hereby  denominated  the  imperial  standard 
yard^  and  shall  be,  and  is  hereby  declared  to  be, 
the  unit  or  only  standard  measure  of  extension.' 
And  the  Act  further  declared,  that  if  at  any 
time  hereafter  the  said  imperial  standard  yard 
shall  be  lost-,  or  shall  be  in  any  manner  de- 
stroyed, defaced,  or  otherwise  injured,  it  shall 
be  restored  by  making,  under  the  directions  of 
the  Lords  of  the  Treasury,  a  new  standard  yard, 
bearing  the  proportion  to  a  pendulum  vibrating 
seconds  of  mean  time,  in  the  latitude  of  London 
in  a  vacuum,  and  at  the  level  of  the  sea,  as  86 
inches  to  39*1393  inches. 

This  scale  was  destroyed  by  the  fire  which 
consumed  the  two  houses  of  parliament  in  1834. 
In  1838  a  commission  was  appointed  to  take 
steps  for  its  restoration,  and  the  following  de- 
cisions were  carried  out  in  the  construction  of 
the  new  one.  A  line  standard,  or  a  bar  on 
which  the  measure  of  length  was  defined  as  the 
distance  between  two  marks,  was  preferred  to 
an  end  standtird,  in  which  the  measure  would 
be  the  whole  length  of  the  bar.  The  material 
of  the  bar  to  be  gun-metal,  its  form  a  square 
rod  38  inches  long,  on  which  two  fine  fines, 
transverse  to  the  axis  of  the  bar,  marked  on 
two  small  gold  plugs,  defined  the  length  of  the 
standard  measure.  The  new  standards  and 
parliamentary  copies  hare  been  deposited  at  the 
Exchequer,  Hoyal  Mint,  Hoyal  Society,  Royal 
Observatory,  and  the  Houses  of  Parliament 
(PM.  JVans.  1867.) 

English  System  of  Lineal  Measures, — The 
unit  of  measure,  as  alreadv  stated,  is  the  yard. 
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Measures  of  Volume. — Solids  are  measured  by 
cubic  yards,  feet,  and  inches ;  1,728  cubic  inchw 
making  a  cubic  fbot,  and  27  cubic  feet  a  cubic 
yard.  For  all  sorts  of  liquids,  com,  and  other 
dry  goods,  the  standard  measure  is  declared  by 
the  Act  of  1824  to  be  the  imperiaX  gaUon,  the 
capacity  of  which  is  determmed  immediately 
by  weighty  and  remotely  by  the  standard  of 
length,  in  the  following  manner:  According  to 
the  Act,  the  imperial  standard  gallon  con- 
tains ten  pounds  avoirdupois  weight  of  distilled 
water,  weighed  in  air  at  the  temperature  of  62" 
Fahrenheit's  thermometer,  the  barometer  being 
at  thirty  inches.  The  pound  avoirdupois  con- 
tains 7,000  troy  grains;  and  it  is  declared 
that  a  cubic  inch  of  distilled  water  (tem- 
perature 62°,  barometer  thirty  inches)  weighs 
252*4d8  grains.  Hence  the  oontenta  of  the 
imperial  standard  gallon  are  277*274  cubic 
inches.  The  parts  of  the  gallon  are  mutrtt 
and  pints ;  two  pints  being  a  quart,  and  four 
quarts  a  gallon.  Its  multiples  are  ih^peek^ 
the  bushel,  and  the  quarter:  the  peck  being 
two  gallons,  the  bushel  four  pecks,  and  the 
quarter  eight  bushels.  The  following  are  the 
relations : — 
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For  an  acoonnt  of  the  Tarious  other  mea- 
Bores  used  in  comroeroe,  see  the  Commercial 
Dictionary;  or  Colonel  Pafiley's  Observaiions 
on  the  Measured,  Weights,  and  Money  used 
in  Mm  Country  (London  1834),  where  a  full 
description  is  given. 

French  System  of  Measures. — ^The  French 
system  of  measures,  introduced  during  the 
BeTolotion,  has  for  its  standard  the  length  of^ 
a  quadrant  of  the  earth's  meridian.  The  unit 
of  measures  of  length  is  the  mUre,  which  is 
a  ten-millionth  part  of  the  quadrant.  This 
length,  deduced  from  the  great  trigonometrical 
measurement  of  the  meridian  from.  Dunkirk  to 
Sareekma.  is  marked  bj  two  Teiy  fine  parallel 
lines  drawn  on  a  bar  of  platinum,  and  preserved 
in  the  archives  of  the  Academy  of  Sciences. 
From  a  comparison  of  the  standards  of  this 
country  with  a  copy  of  the  m^tre  in  the  pos- 
session of  the  Boyal  Society,  Captain  Kater 
found  the  length  of  the  m^tre  to  be  39-37079 
inches  of  the  English  standard.  {PhU,  Trans. 
1818.)  Mr.  Baily  found  the  length  of  the 
m^tre  to  be  39*3696786  inches  of  the  Boyal 
Astronomical  Society's  scale  {Mem.  B.A.S.  \ 
vol  ix.  p.  133),  from  which,  by  reducing, to 
the  imperial  standard  yard  by  the  data  given 
in  the  same  memoir,  the  true  length  of  the 
nikre  is  39*370091  inches  of  the  imperial  yard. 
The  co-i:parison  is,  however,  attended  with 
bome  degree  of  uncertainty,  from  the  circum- 
stonee  that  a  reduction  must  be  made  for  the 
expansion  of  the  metals  ;  the  standard  tern- 
p<»rature  of  the  English  measures  being  62^ 
Fahrenheit,  and  that  of  the  French  measures 
32^,  or  the  temperature  of  melting  ice. 

In  the  Frendi  system  the  unit  of  superficial 
measure  is  the  ure,  a  surfiice  of  ten  metres 
each  way,  cor  one  hundred  square  mitres.  The 
unit  of  measures  of  capacity  is  the  Hire,  a 
Teasel  containing  the  cube  of  a  tenth  part  of 
the  mkre,  and  equivalent  to  0' 220097  parts 
of  the  British  imperial  gallon.  The  standard 
temperature  is  that  of  melting  ice.  All  the 
divisions  and  multiples  of  the  units  are  decimal ; 
and  the  {winciple  of  nomenclature  adopted  was 
to  prefix  the  Greek  numerals  to  the  decimal 
multiples,  and  the  Bonuin  numerals  to  the 
decimal  subdivisions. 

No  system  of  metrology  hitherto  invented 
can  be  compared  with  this  of  the  French  in  a 
scieatific  point  of  view ;  whilst  its  oonvenienoe  for 
the  purposes  of  commerce  is  now  so  generally 
admitted  by  those  who  have  made  themselves 
iDtimately  acquainted  with  its  working,  that 
its  universal  adoption  by  all  civilised  nations 
eannot  be  much  longer  delayed.  [Mbtsic 
Ststml] 

Of  the  different  measures  of  length  used  in 
£aropean  countries,  the  foot  is  the  most  uni- 
venally  jwevalent.  We  subjoin  the  relation 
between  the  foot  of  different  countries  and  the 
Soglish  foot  :— 

English  foot 
Russian  foot        .        .     »  1 
Paris  fbot  .         .     «  1065765 

Prussian  and  Banish  foot »  1*029722 
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Bavarian  foot 
Hanoverian  foot 
Sazon  foot 
Austrian  foot 


English  foot 
»  0-957661 
=  0-958333 
»  0-929118 
-  1037128 


Comparative  tables  of  the  measures  used  in 
different  countries  are  given  in  various  works ; 
one  of  the  most  complete  and  convenient  will 
be  found  in  Hulsse's  Sammlung  Mathema- 
tischer  Tafein,  Leipzig  1840.  For  further 
information  on  the  subject  of  this  article,  see 
iPauchton's  Metro'ocie,  ou  Traiti  dcs  Mesures, 
Paris  1780 ;  Kelly^s  Universal  Cambist,  1821. 
[Leaoub;  Mils;  Weight.] 

MiusuBB.  In  Music,  the  same  as  Bab  [which 
see]. 

ai#aaiire  of  Curvature.    [Curvature.] 

Me— urea*  In  Geology,  this  word  is  some- 
times used  as  synonymous  with  beds  or  strata ; 
as  coal  measures, 

BSeaaures  aad  "Weifflita,  Aaoient  Bn^- 
liali*  The  ba&is  of  the  ancient  English  mea- 
sures of  capacity  and  weight  was  the  ancient 
Anglo-Saxon  pound.  The  pouijid  contained  5,400 
grains,  these  grains  being  22^  to  the  penny- 
weight, and  tlie  pennyweight  being  calculated 
as  32  grains  of  average  quality  dry  wheat, 
taken  fsom  the  middle  of  ^he  ear.  Eight  of  these 
pounds  were  to  form  the  gHllou  of  dry  and  liquid 
measure,  8  of  these  gallons  the  bushel,  8  of 
these  bushels  the  quarter.  The  old  English 
pound,  therefore,  stood  to  the  troy  pound  in  the 
relation  of  15  to  16.  Some  few  standard  gallons 
and  bushels  have  been  preserved,  and  are  gene- 
rally found  to  be  somewhat  less  than  the  exact 
proportion  indicated  by  this  calculation.  The 
tcoy  pound  was  not  known  as  a  legal  standard, 
it  would  appear,  till  certain  changes  were  intro- 
duced into  the  currency  by  Henry  VIII. 

Again,  the  sack  of  wool  was  roughly  calcu- 
latedas  equal  in  weight  to  the  quarter  of  com ; 
15  Saxon  ounces  formed  the  libra  mercatoria, 
i.  e.  the  pound  of  7,000  grains  with  which  we 
are  familiar  under  the  name  of  avoirdupois. 
Fourteen  such  pounds  made  the  stone  of 
wool,  and  28  such  stones  constituted  the  sack. 
Such  a  calculation  will  be  found  to  make  the 
sack  of  wool  lighter  than  the  i^uarter  of  wheat 
by  nearly  four  pounds. 

Another  element  of  weight  was  the  charms  of 
lead.  Iliis  contained  2,100  avoirdupois  pounds, 
and  divided  by  the  old  hundred,  i.e.  108  lbs., 
will  be  found  to  contain  nearly  19^  hundred, 
that  is  the  modem  fother  or  foader.  The 
charms  contained  30  fotmale,  or  pedes,  each 
pes  containing  six  stone  less  2  lbs.  The  foot 
or  pig  wiU  be  found  to  be  the  tenth  of  a  cubic 
foot  of  lead. 

Iron  was  meastired  by  the  piece,  25  of  which 
formed  the  hundredweight  of  108  lbs.  Wax 
and  spices  were  reckoned  by  the  same  hundred. 
Foreign  cloth  was  sold  by  the  piece  of  24  ells 
long  and  2  broad,  the  exactness  of  the  measure 
being  secured  by  a  rigorous  assize.  Aylesham 
linen  was,  however,  only  }  broad. 

Wine  was  sold  by  the  tun  of  252  gallons,  i.  e. 
it  contained  4j  French  or  10  Spanish  hogs- 
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heads.  A  familiar  diviflion  is  that  of  the  sex- 
tary  or  eiz  gallons. 

A  last  of  wool  was  12  sacks;  a  last  of 
herrings  ten  thousand,  each  hundred  being  120. 
A  last  of  hides  was  100,  that  is  10  dakers  or 
dikers,  each  diker  being  10. 

The  foot^  the  yard,  and  the  acre  were  the 
same  as  at  present.  The  fullest  account  of 
ancient  English  measures,  though  apparently 
with  some  corruptions  in  the  text,  is  to  be  found 
in  Fleta,  De  Legibus  Anglian  lib.  ii.  cap.  xii. 
The  assize  of  weights  and  measures  was  the 
duty  of  the  coroner,  and  the  dut^  of  stamping 
them  belonged  to  the  justices  in  eyre.  The 
coroner  was  assisted  by  a  jury  of  twelve  men, 
who  might  be  villeins  if  necessary. 

Measurement  of  Slilps.     [Tonnaob.] 

Meat,  Preserration  of.  [Pbbsbkvatxon 
OF  Mbat.] 

MeatnB  Audltorius.    [Eab.] 

Mecca  Balsam.  The  produce  of  the  Bal-- 
samodendron  giltadenae^  growing  at  Gilead,  in 
Judaoa.     It  is  also  called  Opobalsamum. 

Mecbanlcal  Curve.  A  curve  of  such  a 
nature  that  the  relation  between  the  absciss 
and  the  ordinate  cannot  be  expressed  by 
an  algebraic  equation.  Such  curves  are  now 
more  commonly  called  transcendental  curves, 

[CUBVB.] 

Medianloal  Powers.  The  six  simple 
machines  known  as  the  Leveb,  the  Wheel  and 
Axi^,  the  iNCLnrBD  Plane,  the  Wbdoe,  the 
ScBEW,  and  the  Pullet  [see  the  respective 
terms]. 

Meoliaiiioal  Solutloii  of  a  Ctoometrl* 
oal  Problem.  In  the  constructions  of  pure 
geometry  only  the  ruler  and  compasses  are 
allowed  to  be  used ;  or,  in  other  words,  the 
constructions  are  required  to  be  effected  by 
means  of  straight  lines  and  circles  only.  The 
ancient  geometers  soon  discovered  that  there 
were  many  problems  (such  as  the  duplication 
of  the  cube  and  the  trisection  of  an  angle) 
which  could  not  be  constructed  by  these  means. 
They  hence  had  recourse  to  other  instruments 
(machina)  to  effect  this  purpose;  and  such 
solutions  were  distinguished  from  the  geo- 
metrical  ones  by  the  term  mechanical. 

Mecbanical  UTork.  The  exertion  of 
force  through  space.  It  is  estimated  in  foot- 
pounds, the  unit  being  the  work  performed  in 
raising  one  pound  avoirdupois,  against  gravity, 
to  a  height  of  one  foot.  In  the  modem  me- 
chanical theory  of  heat  the  utmost  mechanical 
work  that  can  be  accomplished  by  the  expen- 
-diture  of  a  quantity  of  heat  sufficient  to  raise 
one  pound  of  water  one  degree  (Fahrenheit) 
in  teinperature,  is  called  the  mechanical  egtavo- 
ieoU  of  heat.  According  to  Joule's  experiments 
it  is  equal  to  772  foot-pounds. 

MecbanlCB  (Gr.  /iijxoi^,  machine).  In 
Natural  Philosophy,  the  science  which  treats 
of  forces  and  powers,  and  their  action  on 
bodies,  either  directly  or  by  the  intervention 
of  machinery. 

The  theory  of  mechanics,  which  is  a  branch 
of  mixed  mathematics,  is  founded  on  an  axiom  ! 
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or  principle  called  the  law  of  inertia^  or 
Newton's  ^rst  law  of  motion ;  namely,  that  i 
body  must  remain  for  ever  in  a  state  of  rest^  or 
in  a  state  of  uniform  and  rectilineal  motion,  if 
it  be  not  disturbed  by  the  action  of  an  external 
cause.  Theoretical  mechanics  is,  therefore,  di 
vided  into  two  parts :  statics,  which  treats  of 
the  equilibrium  of  forces ;  and  dynamics,  which 
is  the  science  of  accelerating  or  retarding  forces, 
and  of  the  actions  which  those  forces  produce. 
When  the  bodies  under  consideration  are  in  the 
fluid  state,  theso  become  respectively  k^fdnh 
statics  and  hydrodynamics,  which  are  oom- 
prehendod  under  hydraulics,  and  sometimes 
the  terms  aerostatics  and  aerodynamics  are 
used  to  denote  the  corresponding  divisions  of 
pneumatics;  but  all  these  divisions  are  more 
frequently  included  under  the  genfiral  term 
mechanics. 

Practical  mechanics,  or  a  knowledge  of  the 
effects  of  some  of  the  mechanical  powers,  mo^t 
have  existed  to  some  extent  from  the  earbest 
ages  of  the  world;  but  of  the  machines  used 
bv  the  ancients  in  their  constructions,  the 
oldest  extant  account  is  contained  in  the 
Architecture  of  Vitruvius.  Archimedes,  in  his 
treatise  De  Mquiponderantihus,  first  investi- 
gated theoretically  the  principles  of  equilibrium; 
and  the  same  philosopher  is  celebrated  for  the 
mechanical  contri^*ances  by  which,  in  the  siege 
of  Syracuse,  he  so  long  frustrated  the  efforts  of 
the  Roman  army  under  Marcellus.  During  the 
eighteen  centuries  which  succeeded  the  age  of 
Archimedes,  the  theory  of  mechanics  remained 
in  the  same  state.  Galileo  laid  the  foundations 
of  modem  dynamics  by  his  discovery  of  the  lav 
of  accelerating  forces,  and  bj  reducing  the 
propositions  of  that  science  to  mathematical 
formulte.  Sir  Isaac  Newton,  by  his  invention 
of  fluxions,  enabled  mathematicianB  to  complete 
what  Galileo  began. 

Although  we  possess  many  works  of  the 
highest  order  on  isolated  branches  of  me- 
chanics, Poisson's  Traiti  de  Mecamqw  (Paris 
1833)  still  remains  the  most  complete  treatiee  on 
the  subject.  Of  first-class  elementary  treatise* 
in  English  a  great  number  might  be  dted ;  of  the 
more  recent  ones,  that  by  Pnce  in  the  3rd  and 
4th  volumes  of  his  Treatise  an  the  Infinitesimal 
Calculus  (Oxford  1856)  deserves  high  com- 
mendation. 

Meobaaios*  Znstltiites.  Mechanic^  in- 
stitutes may  be  safely  said  to  owe  their  origin 
to  Dr.  Birkbeck,  who,  in  1800,  delivered  a 
course  of  lectures  on  natural  philosophy  and 
its  application  to  the  arts  before  an  audienee 
composed  entirely  of  the  medianics  of  Gla^v, 
though  it  was  not  until  after  the  lapse  of  twenty 
years  that  his  idea  was  followed  up.  Institu- 
tions of  this  sort  are  at  present  established  in 
almoMt  every  town  in  England  whose  population 
amounts  to  10,000,  and  in  some  of  much  smaller 
nunabcr.  They  are  supported  partly  by  contri- 
butions, and  partly  by  tiie  subscriptions  of  the 
members.  Short  courses  of  lectures,  illustrattd 
with  experiments,  are  given  on  popular  and 
interesting  subjects,  and  reading  rooms  are 
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attached  to  the  gntuter  number  of  these 
inatitutions,  which,  speaking  generally,  are 
well  attended.  {I^at,  of  Brit.  Empire,  roL  ii. 
p.  359.) 

Ifffwliftwlgf ,  Those  philosophers  who  refer 
all  the  chaDgBK  in  the  uniTerse  to  the  effect  of 
mereljiHeekanical  forced,  such  as  impact,  weight , 
and  the  like.  They  are  opposed  to  the  dy- 
nnmical  philosophers,  or  those  who  assume  a 
liring  and  spontaneous  power  in  nature,  ante- 
cedent to  and  different  from  the  phenomena 
pr^isent  to  the  senses.     [Matbrialism.1 

MeelMMUMUi.  One  of  the  names  of  Batatas 
Jalapa,  the  tuberous  roots  of  which  possess 
puigatiTB  properties,  analogous  to  those  of  the 
true  jalap. 

BCeeonfo  Add  (Gr.  m^kwit,  the  poppy). 
The  peculiar  acid  with  which  morphia  and 
perhaps  some  of  the  other  organic  bases  are 
combined  in  opium.  When  pure,  it  forms  small 
white  czystals.  The  salts  of  this  acid  are 
termed  meconatet ;  those  of  lime,  bar^,  lead, 
and  silver  are  white,  and  soluble  in  nitric  acid. 
This  acid  is  tribasic,  and  the  somewhat  anoma- 
loQB  formula  3H0,C,^H0||,  has  been  assigned 
to  it.  One  of  the  pnncipal  characters  of  this 
acid  and  of  its  salts  is  that  of  forming  a  com- 
pound with  the  peroxide  of  iron  of  an  intensely 
red  colour,  very  similar  to  that  of  the  sulpho- 
cyanate  of  iron,  but  differing  in  the  fact  that  a 
eolution  of  corrosive  sublimate  does  not  destroy 
the  red  colour ;  hence  a  per^!H]t  of  iron  is  an 
excellent  test  of  its  presence,  and  by  it  opium 
may  sometimes  be  recognised,  when  the  quan- 
tity is  BO  small  as  to  render  the  morphia  very 
difficult  of  detection.  This  rod  colour  is  de- 
stroyed by  heat,  by  sulphurous  acid,  and  by 
protochloride  of  tin.  Meconic  acid  in  solution 
giYes  a  yellowish-white  precipitate  with  acetate 
of  lead,  and  this  precipitate  is  not  dissolved 
by  acetic  acid.    It  is  medicinally  inert 

SKeoonla  (Gr.  /i^xwy).  Opianyl,  A  white 
neatral  fusible  substance,  procured  from  opium. 
About  two  grains  of  it  are  said  to  be  contained 
in  a  pound  of  opium. 

Meeoninm  (Gr.  latK^wtov,  the  juice  of 
M^«aMr,  the  poppy).  Opium.  The  term  is  also 
applied  to  the  excrement  found  in  the  lower 
port  of  the  fcetal  intestines. 

Medal  (ItaL  medaglia,  Fr.  medaille).  A 
piece  of  metal,  in  the  shape  of  a  coin,  bearing 
figures  or  devices,  struck  and  distributed  in 
memory  of  some  person  or  event.  Ancient 
coins,  although  intended  for  the  purpose  of 
eircolation,  are  abso  commonly  termed  medals. 
[Numismatics.] 

Medallion  (Fr.  medaiUon).  In  Architec- 
ture, this  word  is  applied  to  cawings  on  the 
plain  spaces  of  the  walls,  surrounded  by  a 
raised  border. 

Medaluoit.  In  Numismatics,  this  name  is 
appropriated  to  coins  struck  in  Home  and  in  the 
provinces  under  the  empire,  which,  in  gold  or 
silver,  exceed  in  size  the  krgest  coins  of  which 
the  name  and  value  are  known  in  those  respec- 
tive metals;  viz.  the  aureus  in  gold,  and  the 
denarius  in  silver.  It  has  been  doubted 
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whether  they  were  intended  for  the  purpose 
of  circulation,  or  merely  struck,  like  moaem 
medals,  to  commemorate  persons  or  events. 
[Numismatics.] 

Medea  or  Medela  (Gr.).  In  Greek 
'  Mytholo^,  a  daughter  of  -Sletes,  king  of 
Colchis,  in  whose  palace  was  preserved  the 
eolden  fleece  of  the  ram  which  had  borne 
Phrixus  and  his  sister  HeU6  from  the  house 
of  Athamas.  The  recovery  of  this  golden 
fleece  was  the  task  imposed  by  Pelias,  king 
of  lolcos,  upon  Jason,  who  sailed  from  Thes- 
saly  with  a  large  number  of  Hellenic  chieftains 
in  the  ship  Argo,  and  after  having  passed 
through  the  Symplegades,  arrived  at  length 
in  Colchis.  Here  ^etes  promised  to  give  him  the 
fleece,  on  condition  that  he  should  Irst  plough 
the  land  with  fire-breathing  bulls,  and  sow  it 
with  dragon's  teeth.  These  conditions.  Medea, 
the  wise  maiden,  whose  love  Jason  had  obtained, 
enabled  him  to  perform.  She  anointed  his  body 
with  an  ointment  which  protected  him  against 
the  fleiy  breath  of  the  bulls,  and  told  him  to 
cast  a  stone  among  the  armed  men  who  sprang 
from  the  dragon's  teeth,  so  that  they  should 
fight  with  and  slay  one  another.  Then  leading 
Jason  to  the  secret  place  where  the  fleece  was 
kept^  she  lulled  to  sleep  the  dragon  that 
guarded  it,  and  then  left  Colchis  with  Jason, 
who  had  now  performed  the  bidding  of  Pelias. 

But  Medea  had  sworn  to  avenge  the  wrong 
done  to  Jason ;  and  as  she  abode  in  the  house  of 
Pelias  at  lolcos,  she  persuaded  his  daughters  to 
cut  up  liis  bodv  and  boil  his  limbs  in  a  cauldron, 
in  the  belief  that  he  would  thus  be  restored  to 
youth.  Medea  purposely  omitted  to  pronounce 
the  spell  at  the  right  time,  and  the  limbs  of 
Pelias  were  consumed  by  the  fire.  She  then 
took  Jason  in  her  dragon  chariot  to  Argoe^ 
where  he  fell  in  love  with  Glaukd,  the  daughter 
of  the  king,  Creon.  Disguising  her  wrath,  she 
gave  to  Glaukfi,  as  bridal  presents,  a  wreath 
with  a  robe  which  Helios  (the  sun)  gave 
her  before  she  left  the  house  of  her  father 
iEletes.  But  the  magic,  gifts  ate  into  her  flesh, 
and  Creon,  wHo  tried  to  save  her,  died  with  his 
daughter  Glauk^  while  Medea  fled  from  the 
land  in  her  dragon  chariot.  In  the  sequel  of 
the  tale,  she  slays  her  children  by  Jason — a 
crime  closely  resembling  the  slaughter  of  Pelope 
by  Tantalus. 

The  connection  of  this  myth  with  other 
solar  legends  is  obvious.  In  the  Homeric 
hymn  to  Hjsrmes  [which  see],  the  sun  god 
Phoebus  is  represented  as  possessed  of  a 
hidden  wisdom  which  Hermes  vainly  seeks 
to  attain.  This  wisdom  is  inherited  by 
Asklepios  (^sculapius),  the  son  of  Phoebus, 
and  by  Medea,  the  Colchian  maiden.  The 
very  gift  which  Helios  bestows  on  her  reap- 
pears in  the  story  of  Deianeira,  whose  robe 
scorches  the  body  of  Heracles.  The  robe  is. 
in  fi&ct)  the  same  as  the  golden  fleece,  and 
its  destructive  power  is  exhibited  in  the 
deadly  arrows  of  Philoctetes,  the  sword  of 
Theseus  and  of  Perseus,  the  spear  of  Artemis, 
Meleagroe,  and  Achilleus.     In  the  legend  of 
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Medea,  Jason  plays  tlie  part  of  Paris  in  that 
of  (En6n6,  and  Glauk6  answers  to  the  Argive 
Helen.  The  slaughter  of  Medea's  children  is 
one  of  the  many  forms  under  "which  is  dis- 
played the  destructive  power  of  the  snn  on  the 
fruits  which  he  has  produced.  This  idea  is 
prominent  in  the  mytns  of  Phaethon,  Lykaon, 
and  Tantalus,  while  the  notion  of  the  sun's 
secret  wisdom  presents  one  of  the  sources  from 
which  seem  to  hare  sprung  the  theories  of 
sorcery  and  witchcraft. 

MedlQD  (Lat.).  The  three  letters  5,  ^,  and 
d  (beta,  gamma,  delta)  are  so  called  m  the 
Greek  alphabet,  as  holding  respectively  a 
middle  place  between  their  several  tenues^ 
p,  k,  t  (pi,  kappa,  tau),  and  aspirates,  p\  ch, 
th  (phi,  chi,  thetA). 

Medianti  In  Music,  the  third  note  of  the 
scale,  which  is  a  major  or  minor  third  higher 
thiin  the  key  note,  according  as  the  mode  is 
major  or  minor. 

Medlastiniiiii  (Lat  from  medius).  The 
space  left  in  the  median  line  of  the  chest  by 
the  non-approximation  of  the  two  lungs.  It 
extends  from  the  sternum  in  front  to  the  spine 
behind,  and  contains  all  the  thoracic  viscera 
excepting  the  lungs. 

Mediattsatioii.  The  annexation  of  the 
smaller  German  sovereignties  to  larger  conti- 
guous states,  which  took  place,  on  a  large  scale, 
aiter  the  dissolution  of  the  German  empire  in 
1806.  The  same  thing  had  been  done  on  various 
occasions  during  the  continuance  of  the  em- 
pire ;  and  the  dominions  so  annexed  were  said 
to  be  mediatised,  i.e.  made  mediately  instead  of 
immediately  dependent  on  the  empire.  The 
term  was  retained  when  the  abolition  of  the 
German  union  had  rendered  it  in  strictness 
inappropriate.  A  few  more  were  mediatised 
after  the  peace  of  1815.  See  Conv,  Jjex. ;  and 
Hawkins's  Germany^  1838,  which  contains  a 
chapter  on  this  subjects 

Bledlcaffo  (Gr.  Mi^Suc^,  a  term  applied  by 
Dioscorides  to  a  Median  grass).  A  genus 
which  affords  some  agricultural  fodder  plants. 
M,  aativa  is  the  Lucem  so  much  cultivated 
as  green  food  for  horses  and  cattle;  and  M. 
lupvlina  is  the  Nonsuch  introduced  into  pas- 
tures along  with  grasses  and  clovers. 

MeiUterranean  Sea.  This  large  and 
beautiful  sea,  separating  Europe  firom  Africa, 
opening  into  the  Atlantic  only  by  the  narrow 
straits  of  Gibraltar,  and  communicating  with 
the  Black  Sea  by  the  straits  of  the  Hellespont 
and  Bosphorus,  between  which  lies  the  narrow 
sea  of  Marmora,  contains  nearly  a  million  square 
miles  of  water,  of  considerable  depth,  and  much 
more  salt  than  the  great  ocean.  Its  waters  are 
several  degrees  warmer  than  those  of  the  At- 
lantic, and  the  evaporation  from  it,  from  various 
causes,  is  excessive.  The  depth  of  some  parts 
is  as  much  as  a  thousand  fathoms.  The  shores 
of  the  Mediterranean  are  exceedingly  indented; 
and  many  islands^  some  of  )a>r^  size,  and  most 
of  them  of  singular  historical  interest,  are  con- 
tained in  it.  The  islands  of  Sardinia  and  Cor- 
sica, the  Balearic  Islands,  Malta,  Sicily,  the 
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Ionian  Islands,  the  islands  of  the  Qreek  Aidii- 
pelago,  and  others,  are  aU  &miliar  examples. 

•The  Mediterranean  is  crossed  by  a  submarine 
bank,  almost  connecting  Sicily  witli  Africa,  and 
nearly  dividing  the  sea  into  two  part&  The 
eastern  portion  is  in  some  respects  distinct 
from  the  western.  It  receives  many  important 
streams,  of  which  the  Nile  is  the  principal; 
but  the  supply  of  fresh  water  is  by  no  means 
equal  to  the  evaporation  from  the  smfiuse,  and 
thus  a  constant  current  sets  inwards  through 
the  straits  of  Gibraltar  to  supply  the  defideney. 

Very  lai^  parts  of  the  MediterraneaD  are 
more  or  less  directly  influenced  by  volcanic 
action  and  earthquakes,  and  more  than  once 
its  bed  has  been  broken,  and  perhaps  Uf^eaved, 
and  islands  have  suddenly  appeared  where  be- 
fore there  had  been  deep  water.  The  great 
volcanoes  of  Etna  and  Vesuvius,  the  smaller  but 
constantly  erupting  volcanoes  of  the  lipari  is- 
lands, and  the  volcanic  rocks  of  the  eastern 
shores,  all  prove  that  subterranean  fires  largely 
act  under  its  bed ;  and  the  oceasional  evidence 
of  slow  upheaval  or  depression  on  the  coasts 
of  Italy,  prove  that  the  action,  so  frur  as  great 
eruptions  are  concerned,  although  intermittent, 
is  constantly  going  on. 

The  shores  of  the  Mediterranean  indude 
some  of  the  most  interesting  districts  of  the 
civilised  world.  They  branch  into  several  seas, 
of  which  the  Adriatic  and  the  .£gean  are  the 
most  familiar.  They  possess  many  harboors 
and  ports,  and  the  shores  are  picturesque  in 
the  lughest  degree. 

Several  currents  of  small  magnitade  have 
been  observed  in  this  inland  sea.  They  are  for 
the  most  part  sluggish  and  very  variable^  and 
seem  to  depend  on  prevalent  winds.  There  is  a 
slight  tide  in  most  parts  of  the  Mediterranean ; 
but  it  is  greatly  masked  by  the  effect  of  winds. 

Medium.  In  Physics,  the  substance  or 
matter  in  which  bodies  exist,  or  through  which 
they  move  in  passing  from  one  point  to  another. 
The  resistance  which  different  mediums  oppose 
to  bodies  in  motion  is  proportional  to  the  re- 
spective densities  of  ^e  mediums.  Newton 
supposed  the  existence  of  a  universal  medrnzn, 
or  ether,  infinitely  more  rare  or  subtile  than 
air,  and  difiused  through  the  whole  creation. 
The  modem  discoveries  of  the  propagation  of 
light  by  undulation,  and  of  the  acceleration  of 
some  of  the  small  comets,  caused  apparently 
by  the  resistance  which  it  offers  (hence  the 
term  rensHng  medium),  give  great  probability 
to  this  supposition. 

Ble^Jldlte.  A  sulphate  of  uranium  and 
lime,  found  near  Adrianople,  in  Turkey,  and 
named  after  the  late  sultan  Abdul  Medjid. 

Medlar.  The  fruit  of  the  MetpUus  gtr- 
manica,  a  plant  found  wild  in  several  parts  of 
Central  Europe.  It  is  remarkable  for  Uie  aus- 
terity of  its  fruit  when  first  gathered,  and  for 
its  total  loss  of  that  quality  after  a  few  weeks, 
when  it  becomes  soft,  brown,  and  sweet— a 
condition  called  hletted,  from  the  French  blH^ 
over-ripe.  Of  the  garden  varieties  the  Dutdi 
medlar  is  the  finest  as  to  sice,  and  the  Nottin^ 
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bam  tlie  moet  delicate  in  flavour.  In  the  eyes 
of  a  botanist  the  medlar  is  only  a  hawthom 
herry  of  large  size. 

IKediilla  (Lat  marrow).  In  Botany,  the 
pith  or  central  colnmn  of  an  Exogenous  pliwt 
it  has  sometimes  been  csiJXedviedullin. 

^•6unm  Oblongata.  In  Anatomy,  the 
name  given  to  the  mass  of  grey  and  white 
nrorine  ooctained  in  the  occipital  segment  of 
the  cranium,  and  forming  the  medium  of  con- 
oection  between  the  spinal  marrow  (myelon) 
tnd  the  brain  (encephalon) :  it  is  sometimes 
described  as  the  cephalic  prolongation  of  the 
Djelon;  but  it  has  distinct  and  higher  func- 
tions, and  constitutes  the  chief  part  of  the 
epencephalic  diyision  of  the  brain.     [Brain.I 

ICedalla  Bpinalls  (Lat.  th»  spinal  pitl). 
In  Anatomy,  the  part  of  the  nervous  axis  which 
is  contained  in  the  vertebr»  of  the  trunL 

PCTKLOK.] 

X^aiiltarsr.  Belonging,  or  alike  in  nature, 
to  marrow,  as  medulla  spinalis,  the  myiUm  or 
cpinal  mazTOw;  medulla  oblongata,  that  part  of  ^ 
the  myelon  which  lies  within  the  basioccipital 
bone;  medullary  substance,  the  white  substance 
of  the  brain,  and  the  inner,  as  opposed  to  the 
cortical  substance  of  the  kidney. 

MediUUury  Sajr*.  The  vertical  plates  of 
ee-Uolar  tissue  which  radiate  from  the  centre  of 
the  stem  of  Exogenous  plants,  through  the 
wood  to  the  bark.  They  cause  tliat  appearance 
in  timber  which  carpenters  call  silver  grain,  op 
flower  of  the  wood. 

MaAalUury  Slieatlu  A  thin  layer  of 
F««aels  which  surround  the  pith  of  Exogenous 
plants,  and  thence  extend  into  the  leaves  and 
parts  of  fructification. 

Keaiillaiy  Substanoe.  The  interior 
white  portion  of  the  brain.  The  medulla  ob- 
hmgaia  ia  a  part  of  the  brain,  lying  upon  the 
builar  process  of  the  occipital  bone,  and 
fcnaed  by  the  junction  of  the  crura  of  the 
bnin  and  cerebellum.  It  terminates  in  the 
•pinal  marrow. 

M#4a<a  (Gr.  f/JUcvaa,  a  ruler).  In  My- 
thology, the  mortal  Qonaov  [whidi  see] ;  ac- 
eordiag  to  Hesiod,  the  daughter  of  Eeto  and 
the  sei^god  Pborkys,  whose  face  turned  all  who 
Wknl  upon  her  into  stone.  She  was  slain  by 
Perseus,  who  placed  her  head  on  the  egis  of 
Ath^^  where  it  retained  its  petrifying  power. 

MxnusA.  In  Zoology,  a  name  given  by 
Linnaeus  to  a  genus  of  marine  animals,  now 
finning  an  extensive  tribe  (Medusaria)  in  the 
diss  AcaUpha  of  the  CuTierian  system.  The 
Ijody  is  in  the  form  of  a  gelatinous  disc,  more 
or  less  oonvez  above,  ca]&6d  the  Ufnbel,  from 
the  centre  of  which,  and  from  the  margin, 
thtre  depend  in  most  of  the  species  processes 
or  filaments  more  or  less  numerous,  and  more 
(*r  less  elongated.  The  Medusa  are  commonlv 
known  by  the  name  of  sea-blubber,  jeUy-fisn, 
&c  They  have  a  stomach  or  digestive  cavity 
excavated  in  the  centre  of  the  disc,  and  open- 
ing extemallv  either  by  a  central  and  inferior 
cndal  mouth,  or  continued  into  branched 
•ppeulagei,  and  receiving  the  nutriment  by 
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innumerable  minute  pores,  analogous  to  the 
stomata  of  plants,  or  those  root-like  appendages. 
The  digested  fluid  is  conveyed  by  vessels  from 
the  stomach  to  an  exquisite  network  or  plexus 
situated  on  the  under  surface  of  the  border 
of  the  disc,  where  it  receives  the  influence  of 
the  atmosphere,  and  is  fitted  for  assimilation. 
Some  species,  as  the  Medusa  aurita,  have  also 
intestinal  canals  leading  from  the  stomach  to 
separate  anal  outlets.  Traces  of  a  nervous 
system  and  rudimental  organs  of  vision  have 
been  discerned  in  some  of  the  Medusa.  They 
swim  by  muscular  contraction  of  the  margins 
of  the  disc.  They  are  of  distinct  sexes,  which 
congregate  together  chiefly  in  the  autumnal 
months.  The  male  and  female  organs  much 
resemble  each  other,  and  are  situat^,  in  both 
sexes,  in  corresponding  cavities,  generally  four 
in  number,  on  the  under  surface  of  the  disc. 
The  ova  are  received  when  impregnated  in 
marsupial  sacs  appended  to  the  arms  (in  Me* 
dusa  aurita),  whence  they  escape  in  the  form  of 
ciliated  infusoria,  afterwards  assume  the  struc- 
ture of  eight-armed  polypes,  pass  the  winter  in 
this  state,  and  undergo  their  final  transformation 
in  Sjpring.  Notwithstanding  the  complication 
of  the  organic  machinery,  functions,  and  gene- 
rative economy  of  the  Medusa,  their  solids 
form  so  small  a  proportion  of  their  frame  that, 
of  a  Medusa  of  ten  pounds  weight,  what  re- 
mains upon  the  filter  through  which  its  fiuid 
parts  (chiefiy  sea-water)  have  escaped  does 
not  exceed  two  drachms.  A  great  number  of 
the  Medusa  are  phosphorescent^  shining  in  the 
night  like  globes  of  fire ;  but  the  nature  an4 
the  agents  of  this  wonderful  property  remain 
to  be  discovered.  Most  of  the  Medusa  at 
certain  seasons  sting  and  inflame  the  hand 
that  touches  them;  but  the  cause  of  thiir pro- 
perty is  equally  unknown. 

Meencbaam  {Qtev.foam  of  the  sea),  A 
hydrous  silicate  of  magnesia.  It  is  found  in 
various  parts  of  Europe,  but  chiefly  in  Asia 
Minor,  in  stratified,  earthy,  or  alluvial  deposits, 
at  the  jjlains  of  EtJci-shehr,  and  in  Katolia  at 
Eiltschik  near  Konieh.  It  is  dull  and  opaque, 
white  or  yellowish  in  colour,  adheres  to  the 
tongue,  yields  to  the  nail,  and  has  a  specific 
gravity  of  only  1-3  to  1-6.  In  the  Turkish 
dominions  it  is  used  as  a  substitute  for  fuller's 
earth,  and  for  washing  linen.  The  principal 
use  of  Meerschaum  is  in  the  manufacture  of 
tobacco  pipes,  which  are  prepared  for  sale  in 
Germany  dv  being  soaked  an  melted,  tallow 
or  wax,  ana  afterwards  polished.  Imitation 
meerschaum  pipes  are  sold  in  large  quantities, 
and  care  is  necessary  to  guard  against  deception. 
The  best  criterion  is  the  peculiar  brown  colour 
which  the  genuine  Meerschaum  pipe  assumes 
after  having  been  smoked  some  time. 

Bleirabromlte.  A  variety  of  chloro- 
bromide  of  silver  found  in  limestone  at  Copiapo 
in  Chili. 

Sf  eralestaa  Oames.  One  of  the  most 
magnificent  of  the  Koman  exhibitions  of  the 
circus ;  in  honour  of  Cybele,  as  n  /mtoAii  6^s, 
the  great  goddess^  the  mother  of  the  gods. 
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Mefallolitliys  (Or.  /.^s,  great,  and  ^x^^*' 
a  fish).  An  extinct  genus  of  fishes,  including 
species  of  great  size ;  one  of  which,  the  Mvaa- 
lichthys  Hibberti,  has  left  its  teeth  and  other 
parts  in  the  cannel  coal  of  Fifeshire,  and  the 
Edinburgh  coal-field. 

Meiralonyz  (Gr.  fieya^^  and  tfyv(,  a  daw), 
A  ]arg()  fossil  mammalian,  the  remains  of  whidi 
were  found  in  a  cavern  in  the  limestone  of 
Virginia  in  America. 

Megmlopteraiis  (Gr.  fi4yas,  and  irr«p^y,  a 
/father),  A  name  given  by  Latreille  to  a  family 
of  Planipennate  Neuropterous  insects,  compre- 
hending those  which  have  large  wings  horizon- 
tally folded. 

Megralosannui  (6hr.  fif'yas,  and  travpos,  a 
lizard).  The  generic  name  applied  by  Dr. 
Buckland  to  an  extinct  g^'nus  or  gigantic  San- 
rians,  discovered  by  him  in  the  ooUtic  slate  of 
Stonesfield,  near  Oxford.  The  species  on  which 
the  genus  is  founded  included  individuals 
measuring  from  forty  to  fifty  feet  in  length; 
they  partook  of  the  structure  of  the  crocodile 
and  monitor.  The  entire  skeleton  has  not  as 
yet  been  found.  The  femur  and  tibia  measure 
nearly  thrt^e  feet  each  ;  and  a  metatarsal  bone 
has  been  found  of  the  length  of  thirteen  inches. 
The  bones  of  the  extremities  have  large  medul- 
lary cavities.  The genericcharacteris  principally 
founded  on  the  teeth,  which  Dr.  Buckland  thus 
describes:  'In  the  structure  of  these  teeth 
we  find  a  combination  of  mechanical  contii- 
yances  analogous  to  those  which  are  adopted 
in  the  construction  of  the  knife,  the  sabre, 
and  the  saw.  When  first  protruded  above 
the  gum,  the  apex  of  each  tooth  presented 
a  double  cutting  edge  of  serrated  enamel.  In 
this  stage  its  position  and  line  of  action  were 
nearly  vertical,  and  its  form  like  that  of  the 
two-edged  point  of  a  sabre,  cutting  equally  on 
each  side.  As  the  tooth  advanced  in  growth, 
it  became  curved  backwards,  in  form  of  a 
pruning  knife,  and  the  edge  of  serrated  enamel 
was  continued  downwards  to  the  base  of  the 
inner  and  cutting  side  of  the  tooth ;  whilst  on 
the  outer  side  a  similar  edge  descended  but  to 
a  short  distance  from  the  point,  and  the  convex 
portion  of  the  tooth  became  blunt  and  thick,  as 
the  back  of  a  knife  is  made  thick  for  the  pur- 
pose of  producing  strength.  In  a  tooth  thus 
formed  for  cutting  along  its  concave  edge,  each 
movement  of  the  jaw  combined  the  power  of  the 
knilb  and  saw ;  whilst  the  apex,  in  making  the 
first  incision,  acted  like  the  two-edged  sabre. 
The  backward  curvature  of  the  full -grown  teeth 
enabled  them  to  retain,  like  barl^  the  prey 
which  they  had  penetrated.'  {Bridge-water  Tria- 
iise  i.  p.  238.)  These  formidable  teeth,  which 
sufficiently  bespeak  the  carnivorous  and  pre- 
datory nature  of  the  extinct  monster,  were 
arraiigo^l  in  a  pretty  close  series,  in  sockets, 
along  the  alveolar  border  of  the  jaws. 

nieffanycteraiis  (Gr.  t^iyas,  and  wtrripis, 
a  niyhl  bird  or  bat).     The  first  division  or  tribe 
of  the  order  Ch*'irt>ptera,  including  the  largest ' 
species  of  batn.  or  flying  foxes ;    which,  how-  j 
ever,  are  exclusively  vegetable  feeders,  living 
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mostly  on  soft  fruits,  and  having  the  molar 
teeth  adapted  to  that  kind  of  food  by  theii 
broad  simple  crowns.  The  tribe  is  also  dis- 
tinguished from  the  animal-feeding  bats,  whe- 
ther bloodsuckers  or  insect-catchers,  by  having 
the  two  innermost  fingers  armed  with  hook- 
shaped  claws,  and  by  the  simple  structure  of 
the  nose  and  ears.  The  alimentary  canal,  and 
especially  the  stomach  of  the  great  fro^vorooB 
bats,  are  likewise  more  complicated  than  in  the 
other  tribes.  The  meganycterans  are  distri- 
buted over  the  warmer  parts  of  Asia,  Africa, 
and  the  Polynesian  Isles,  but  do  not  exist  in 
America.  They  comprise  the  genera  Hyfo- 
dermOf  PteropuSf  and  Harpyia, 

Mcvarlan  Seliool  of  Gre«k  Vlillo- 
■opbya  This  school,  founded  at  Megan  by 
the  disciples  of  Socrates,  who  retired  thither 
after  his  death,  was  distinguished  by  its  logical 
subtlety.  Its  most  celebrated  names  were 
those  of  Euelides,  Eubulides,  and  Stilpo. 

Meffastomea  (Gr.  fi^s,  and  ^^ 
mouth).  The  name  of  a  family  of  Univalve 
shells,  comprehending  those  which  are  nol 
symmetrical,  and  which  have  a  very  luge 
aperture  or  mouth. 

Meratberlain  (Grr.  fi^yar,  and  0qpW,  9 
beast).  The  name  given  by  Guvier  to  a  geous 
of  extinct  Edentate  quadrupeds,  including  and 
represented  by  one  of  the  most  gigantic  of 
terrestrial  mammalia.  The  haundies  of  the 
Megatherium  Cuvieri  were  more  than  five  feet 
wide,  and  its  body  twelve  feet  long  and  eight 
feet  high ;  its  feet  were  a  yard  in  length,  and 
terminated  by  formidable  compressed  dam 
of  immense  size ;  its  tail  was  of  great  length, 
and  probably  much  larger  than  that  of  anj 
other  extinct  or  living  terrestrial  mammal  The 
head  of  the  megatherium  was  relatively  small : 
the  cranium  presents  many  of  the  peculiarities 
of  that  of  the  sloth.  The  upper  jaw  was  annwl 
with  five  teeth  on  eAch  side,  the  lower  jaw  with 
four  on  each  side:  all  the  eighteen  teeth  be- 
long to  the  molar  series.  They  were  perpetually 
growing,  like  the  incisors  of  the  Bodents ;  but 
had  their  grinding  surface  traversed  by  two 
transverse  ridges,  and  their  texture  composed,  v 
in  the  teeth  of  the  sloth,  of  a  central  body  of 
coarse  ivory,  a  thick  outer  coating  of  csmentum. 
and  a  thin  intermediate  layer  of  fine  and  dense 
ivory,  which  forms  the  prominent  terminating 
ridfres  of  the  crown. 

Nothing  certain  is  known  of  the  nature  of 
the  integuments  of  this  singular  and  enomoons 
animal ;  but  the  fossil  bony  armour  which  was 
once  conjectured  to  have  appertained  to  the 
megatherium  unquestionably  belongs  to  another 
species  of  gigantic  Edentates,  more  nearly  il* 
lied  to  the  armadillo.     [Gltftodok.] 

Meprlm  (Fr.  migraine,  from  Gr.  4m< 
Kpaifla).  A  violent  intermitting  pain  affecting 
one  side*  of  the  head. 

Melonlte  (Or.  fitiw,  less).  A  silicate  of 
alumina  and  lime,  found  in  grains  or  small 
crystals  of  a  whitish  or  greyish  white  colour 
at  Monte  Somma  near  'V^uvius.  The  name 
implies  that  the  teiminatiiig  pyramids  of  ths 


Digitized 


by  Google 


MELACONITE 

cryf^ils  are  lover  than  in  Idocrase,  and  con- 
tioquently  that  the  axis  of  the  primary  form 
is  shorter. 

Xelaoonite  (Gr.  fi4\asy  black,  and  K6yis, 
jxm'der).  An  earthy  bhick  oxide  of  copper 
found  in  Cornwall  and  elsewhere. 

BKeleeaa  (Or.  fi^Xaira,  fem.  of  ft^Aoi,  Hack). 
A  disease  characterised  by  the  passage  of  dark 
coloured  blood  by  stool.  The  pitch-black 
appearance  of  the  eTacuations  is  so  striking, 
that,  when  they  are  once  seen,  the  nature  of  the 
affection  denoted  can  scarcely  be  mistaken.  The 
cause  exists  apparently  in  a  congested  state  of 
the  lirer  and  stomach,  and  the  treatment  con- 
sists in  the  free  use  of  mercurial  purges.  The 
ancients  considered  that  the  dark-coloured 
stools  were  composed  of  black  bile ;  but  the 
correct  inference  from  all  that  we  know  of 
the  pathology  of  the  disease,  is,  that  the 
blood  passed  by  stool  comes  from  the  con- 
gested stomach,  having  acquired  its  black 
colour  from  contact  with  the  gastric  juice. 
Hippocrates  speaks  of  a  yukXaiya  p6(ros  chsr 
ncterifed  by  the  Tomiting  of  black  blood,  but 
this  more  properly  comes  under  the  title  of 
hamatemms  in  modern  nosology. 

Xeialeaea  (Gr.  ft^Aor,  black,  and  \tvK6s, 
ftkite).  A  genus  of  Myrtacca  consisting  of 
trees  and  shrubs,  abounding  in  volatile  aroma- 
tic oil  M.  minor  yields  by  distillation  of  its 
^ares,  after  fermentation,  the  green  aromatic 
oil  called  Cajaputi  or  Cajeput  oil,  a  yaludble 
antispasmodic  and  stimulant  The  species  are 
natives  of  Australia  and  the  islands  of  the 
Indian  Ocean. 

Xelam.  A  substance  formed  during  the 
distillation  of  a  mixture  of  sal-ammoniac  and 
sulphocyanide  of  potassium. 

XelamlDe.  A  colourless  crystalline  sali- 
fiable base  deriyed  from  melam,  by  boiling  with 
strong  solution  of  potash. 

Xelampodlmii  (Gr.  fitXafnr69iov).  The 
name  of  a  modem  genus  of  weedy  ComjposUa. 
Mtkmpodium  was  one  of  the  Greek  names 
piven  to  the  Black  Hellebore  [Hellkborus], 
with  which  the  modern  plant  has  no  relation. 

Xelainpyrine.  A  crystallisable  substance, 
wluble  in  water  and  nearly  insipid,  contained 
in  the  Mdarttpyrtim  nemorosum, 

XeUuiaspbalt.  A  name  given  to  the 
Albert  Coal  of  Nova  Scotia  in  consequence  of 
its  resemblance  to  Asphalt. 

Kelanotkoly  (Gr.  /ieAoyxoXfa,  black  biU). 
A  disease  of  the  mind,  chiefly  chardcterised  by 
nngrounded  apprehension  of  evil.  Melancholy 
is  correctly  designated  a  form  of  insanity  when 
it  continues  for  an  inordinate  period  after 
any  given  cause  of  grief  has  been  removed. 
It  is  undoubtedly  so  when  it  arises  without  the 
oi'fmtion  of  any  mental  cause.  We  find  it 
connected  with  dyspepsia,  with  constipation, 
and  other  signs  of  physical  disease.  Systematic 
^rritera  speak  of  various  forms  of  melancholic 
insanity,  such  as  the  religious,  the  nostalgic,  &c. 

Xelanla.    A  genus  of  fluviatile  Pectini- 

branchiatc  Gastropods,   having  a  moderately 

thick  sheU,  with  an  aperture  longer  than  it  is 
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wide,  enlarging  opposite  the  spire,  and  the 
columella  without  folds  or  umbilicus :  the  length 
of  the  spire  is  various.  They  have  long  ten- 
tacula,  with  the  eyes  on  their  external  side,  and 
at  about  the  third  of  their  length  from  the  base. 

Melanlo  Add.  An  amorphous  black  sub- 
stance derived  from  hydride  of  salicyl. 

Mftlanln.  The  black  pigment  of  the  eye. 
When  separated  from  the  surroundine  mem- 
brane, it  is  a  hea^  blacJc  powder  insoluble  in, 
water,  alcohol,  and  ether. 

Welanite  (Gr.  iU\as).  A  variety  of  Iron- 
lime  Gramet^  occurring  in  black  dodecahedrons 
in  the  older  lavas  of  Vesuvius.  Those  found  at 
Frascati  near  Bome  are  locally  called  Black 
Garnets  of  Frascati,     [  Ga  bnbt.] 

Melanoolirolte  (Gr.  ii4\as,  black)  xp^ 
colour).  Chromate  of  lead,  found  massive  and 
in  tabular  rhombic  prisms,  of  a  colour  between 
cochineal  and  hyacinth  red,  at  Beresow,  in 
Siberia.  The  name  has  reference  to  the  change 
of  colour  which  the  mineral  undergoes  before 
the  blow-pipe. 

MelanoffaUle  Add.  A  synonym  of  Meia- 
gallic  add, 

MelanorrlioBa  (Gr.  A&^Aas,  liackt  and  ^^a»,  I 
flow),  A  genus  of  Anacardiacea  consisting  of 
large  trees  natives  of  India.  M.  usitatissima, 
common  in  Indian  forests,  produces  a  dark- 
coloured  wood  of  excessive  hardness,  so  heavy 
that  anchors  for  native  boats  are  made  of  it ; 
and  also  a  valuable  black  varnish,  obtained  by 
tapping  the  trees. 

Melanosis  (Gr.).  A  malignant  disease, 
characterised  by  deposition  of  a  black  matter  in 
various  parts  of  the  body. 

Melanotannlo  Acid.  The  black  sub- 
stance formed  by  the  action  of  excess  of  potassa 
upon  tannic  or  gallic  acid. 

Melanterite.  A  mineralogical  synonym 
for  Native  Sulphate  of  Iron  [Coppeba.s],  derived 
from  the  word  Mdanteria,  made  use  of  by  Pliny 
to  denote  the  same  substance. 

Melantliaceee  (Melanthium,  one  of  the 
genera).  An  order  of  Endogenous  plants  bo- 
longing  to  the  Lilial  alliance,  with  a  regular 
six-parted  inferior  perianth,  and  six  stamens 
with  the  anthers  looking  outwards.  The  num- 
ber of  species  included  in  it  is  inconsiderable ; 
b'-it  among  them  are  the  Vtratrum^  or  White 
Hellebore,  and  Colchicum,  or  Meadow  Saffron, 
the  poisonous  qualities  of  which  indicate  the 
general  properties  of  the  order.  , 

Melannreiiio  Aold.  A  product  of  the 
action  of  heat  on  urea. 

Melas  (Gr.  Hack).  A  disease  endemic  in 
Arabia:  it  consists  in  the  formation  of  dark 
brown  or  black  spots  upon  the  skin. 

XOelasma  ( Gr. ).  A  disease  of  aged  persons, 
in  which  a  black  spot  appears  upon  the  skin, 
which  forms  a  foul  ulcer.  A  form  of  melasma 
is  now  described  by  nosologists  in  connection 
with  disease  of  the  supra-renal  capsules,  con- 
stituting the  pathological  condition  known  as 
Additon's  disease. 

Melasomes  (Gr.  iiiXas,  and  <r»fia,  bodt/). 
A  tribe  of  Hetezomerous  Coleopterous  insects, 
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ODinpriBUig  those  which  aie  of  a  uniform  black 
or  grey  colour. 

Melasses.    [Moiassbs.] 

XOelasslo  Acid.  An  acid  produced  to- 
gether with  glucic  acid  by  the  action  of  potash 
on  grape-sugar. 

Melastomaoeoa  (Melastoma,  one  of  the 
genera).  A  natural  oraer  of  Exogenous  plants 
belonging  to  the  Myrtal  alliance,  with  poly- 
petalous  flowers  and  strongly  ribbed  leaves,  in- 
habiting tropical  countries  in  great  numbers, 
but  unknown  in  Europe  in  a  wild  state,  and  only 
occurring  Teiy  sparingly  in  the  temperate  parts 
of  .Ajnerica.  In  the  equatorial  regions  of  this 
continent  they  are  extremely  numerous  ;  and 
some  of  the  species  bear  berries,  the  juice  of 
which  stains  the  mouth  black;  whence  theur 
name.  Their  most  characteristic  mark  is  to 
have  the  anthers  bent  downwards  and  pro- 
longed into  a  hocn,  which  is  held  fast  in 
sockets  of  the  ovary  before  the  flower  expands. 
Many  of  the  species  aro  omamentaL 

Melotilaedeolaiis.  In  Ecclesiastical  His- 
toiy,  several  sects  of  earljr  heretics  have  been 
so  termed,  from  the  opinions  entertained  by 
them  respecting  the*cluuacter  and  office  of  Mef- 
chisedec,  arising  irom  the  language  of  St  Paul 
in  the  Epistle  to  the  Hebrews.  The  Theodo- 
tians,  in  the  third  oentniy,  aro  said  to  have 
regarded  him  as  superior  to  Christ.  A  sect  of 
visionaries  in  Phnrgia^  who  appear  to  have  been 
a  branch  of  the  i£uucheans,  aro  roported  to 
have  made  Melchisedec  an  object  of  adoration. 
Many  divines  of  later  times  have  entertained 
the  belief  that  the  Son  of  God  speared  to 
Abraham  under  the  form  of  MTelchisedec. 
(Cuneus,  De  Bep.  Hebrmorum.) 

BEeloblte*  (Syr.  malek,  king).  In  Eode- 
siastical  Histoiy,  the  Eutirchiiins,  when  con- 
demned by  the  council  of  Chalcedon,  gave  this 
name  (royalists,  imperialists)  to  the  orthodox, 
who  endeavoured  to  put  the  order  of  the  em- 
peror Marcian  into  execution  against  them. 
Among  Oriejital  Christians  it  now  designates 
in  a  general  manner  all  those  who  are  neither 
Jacobites  nor  Nestorians,  including  the  Maro- 
nites,  Catholic  Groeks,  and  non-Catholic  Greeks, 
of  the  three  Eastern  patriarchates. 

Meleacer  or  MeleacnM  (Gr.).  In  the 
Homeric  Mythology,  a  chieftain  oi  the  iBltolian 
Calydon,  son  of  (Eneus  and  Althaea,  and  hus- 
band of  Cleopatra*  A  part  of  the  myth  con- 
nected with  the  name  of  Meleagros  is  repeated 
by  PhcBuix  to'Achilleus  in  the  tenth  book  of 
the  lUad^  but  this  part  rolates  only  the  war 
between  the  ^tolians  and  the  Curates,  in  which 
Meleagros,  angry  on  account  of  a  curse  laid  on 
him  by  his  mother  for  the  slaughter  of  her 
brothers,  rofuses  to  aid  his  countrymen,  until 
prevailed  upon  to  do  so  by  his  wife  Cleopatra. 
The  character  of  Meleagros  as  hero  depicted 
exhibits  the  same  readiness  to  take  offence,  the 
same  sullen  moodiness,  and  alternate  energy 
and  inaction  which  characterise  both  Achilles 
and  Paris.  A  passing  reference  to  his  death 
is  the  only  notice  taken  in  the  Riad  of  his 
later  history;  bat  in  the  other  versions  the 
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tale  ran,  Uiat  while  he  was  a  child,  the  Ham 
appeared  to  his  mother,  and  said  that  he 
phould  live  only  while  a  brand  which  by 
burning  on  the  hearth  should  be  ancoosumed ; 
that  Althaea  immediately  extinguished  the 
flame  and  put  the  wood  carefdlly  away,  but 
when  afterwards  irritated  by  the  death  of  her 
brothers,  she  throw  the  wood  into  the  fire, 
that  Meleagros  died  as  its  last  spark  flickered 
out,  and  that  his  death  was  followed  immediately 
by  that  of  his  mother  and  hia  wife.  Like 
Achilles  and  Paris,  like  Baldr  and  Sigoidr  io 
northern  mythology,  Melea^ioa  dies  young; 
like  them  he  is  inrincible  in  the  field;  like 
Theseus,  Perseus,  and  Bollerophon,  he  is  the 
destroyer  of  noxious  beasts;  in  the  hunt  of 
the  wild  boar  of  Calydon,  Atalantd  exhibiu 
the  swiftness  and  strongth  of  Daphn^  AiethiiFa, 
and  Eyr^nd,  while  the  chase  itself  is  paralleled 
by  the  exploits  of  Heracles  and  other  heroet 
against  the  beasta  of  the  field.  With  him 
die  his  mother  and  his  wife,  as  the  death 
of  Heracles  and  Paris  is  followed  by  that  of 
Deianeira  and  G5n6n6 ;  and  as  Achilles  falls  at 
the  dose  of  day,  so  Meleagros  dies  when  the 
torch  of  day  is  burnt  out  lake  those  heroei, 
again,  he  can  only  be  slain  in  one  way,  or  in 
one  vulnerable  spot,  and  his  sisters  wee^  for 
his  death,  until  they  aro  changed  into  guinea- 
hens  (/ucAffcryptScf ),  as  the  sistero  of  Phaethon 
shed  amber  tears  over  his  dead  body  and  are 
changed  into  poplus. 

aSeleavris  (Gr.).  A  term  employed  by 
Linnaeus  to  designate  the  genus  of  which  iha 
turkey  is  the  t^.  The  head  and  upper  put 
of  the  neck  is  invested  with  a  plnmelt<$8 
and  camnculated  skin :  thero  is  a  cutaneoiu 
appendage  of  a  similar  construction  under 
the  throat,  and  another  of  a  conical  ibim  on 
the  forohead,  which  in  the  male,  when  under 
excitement,  can  be  distended  and  elongated  so 
as  to  hang  over  the  point  of  the  beak.  From 
the  lower  part  of  the  neck  of  the  adult  male 
hangs  a  tuft  or  tassel  of  stiff  hairs.  The  corerts 
of  the  tail  aro  shorter  and  stiffer  than  in  the 
peacock,  but  can  be  erected  and  displayed  in 
the  same  way.  The  tarsi  of  the  male  are  armed 
with  weak  spurs.  The  common  turkey  {Mtka- 
gria  GaUcpavo,  linn.)  was  introduced  into  Eu- 
rope in  the  sixteenth  century.  Its  size,  and  the 
excellence  of  its  flesh,  led  to  its  being  ealtiTatid 
with  peculiar  care:  it  is  now  common,  and 
widely  dispersed.  Its  wild  original  of  the 
American  woods  is  of  a  greenish  colour,  with  a 
copper  gloss.  A  second  and  much  more  beau- 
tiful species  (Mvkagri*  oceUata,  Cuvier)  ha« 
been  discovered  in  Honduras :  its  domestication 
is  greatly  to  be  desired.  The  Guinea-fowl  is 
the  Miieagris  Numid^,    [Numda.] 

Meles  (Lat).  A  genus  separated  by  ^orr 
fix>m  the  liinnaean  UrsuSy  and  characterised 
by  Mr.  Bell  as  follows :  Second  incisor  in  the 
lower  jaw  placed  behind  the  others ;  premoUra 

2 — ;;t  molars  = — 1 1  airanged in  an  unintennpted 

series ;  feet  plantigrade ;  a  gkuidnlar  poach 
underneath  the  tail,  having  a  transverse  orifice. 
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Since  the  extirpation  of  the  common  beaf,  the  I 
liadger,    Ursiu  Melts  of  Linnens,  which  is  a  ' 
typical  species  of  the  present  genns,  is  the  sole 
reprcsentatire  of  the  ursine  femily  in  our  in- 1 
digenons  zoology.    The  habits  of  this  quadraped 
are  nocturnal,  inoffensiye,  and  slothful ;  its  food 
consists  of  roots,  earth  nuts,  fruits,  the  eggs  of  i 
birds,  insects,  reptiles,  and  the  smaller  quadru- 
peds; its  noxious  qnalities  are  consequently 
few  and  of  slight  moment,  and  by  no  means 
justify  the  exterminating  war  nnintermittingly  ! 
waged  against  it.    The  muscular  strength  of 
the  badger  is  great,  its  bite  proyerbially  power-  ' 
fol;  and  a  dog  must  be  trained  and  encouraged  | 
to  enter  willingly  into  a  combat  with  this  species. 
The  long  daws  of  the  fore  feet  enable  the  bad- 
^  to  dig  with  effect ;  and  he  habitually  dwells 
in  burrows,  which  he  digs  b^  choice  in  de- 
clivities covered  by  thick  coppice,  or  concealed 
in  the  recesses  of  woods.    The  female  prepares 
a  nest  of  moss  and  grass,  and  brin^  forth  her ! 
litter  of  diree  or  four  blind  young  in  the  sum-  | 
mer  season. 


In  Ecclesiastical  Histotr,  the 

partisan!  of  Meletiua,  bishop  of  Lycopous  in 
Egypt,  deposed  in  a  synod  at  Alexandria  about  j 
306,  on  the  charge  of  having  sacrificed  to  idols  • 
dnring  the  persecution  by  Diocletian.     He  was 
supported  by  numerous  adherents ;  and  thus  a  i 
schism  b^n,  which  was  partially  concluded  by . 
the  submission  of  Arsenius,  chief  of  the  party, 
to  Athanasius  in  333,  but  does  not  seem  to  have  i 
been  wholly  extinct  for  160  years.  | 

Xeltaeeee  (Melia,  one  of  the  genera).  A 
natural  order  of  hypogvnous  Exogens  of  the 
liutal  alliance,  known  oy  their  dotted  leaves, 
derply  monadelphous  stamens,  consolidated 
bfrried  or  capsular  fruit,  and  few  wingless 
feeeda.  The  order  is  moderately  extensive,  and  ' 
incbdes  the  Mdias,  TrichUias^  Gttareas^  Cara- ._ 
pns,  and  other  interesting  and  useful  genera  of 
the  tropical  parts  of  Asia  and  America. 

IBetteerU  (Gr.  fUKi^  koney^  and  ieiip6s, 
vox).  An  encysted  tumour,  the  contents  of 
vhich  resemble  honey. 

KeliUte  (Gr.  /Uai,  honey,  and  XiOos,  ttoru). 
A  silicate  of  alumina,  peroxide  of  iron,  lime, 
mafniesia,  soda,  and  potash,  found  in  small 
Sf^oare  prisms  of  a  yellowish  colour,  andgenerally 
coated  with  oxide  of  iron,  in  the  fisrares  and 
carities  of  lava,  at  Capo  di  Bov%  near  Bome. 

XeUlotiu  (Gr.  fUXi,  honey ,  and  Xwr^tt,  lotus). 
A  genus  of  Leffuminosa,  of  which  two  or  three 
species  ire  cultivated  in  several  parts  of  Europe 
as  fodder  plants,  in  the  same  way  as  lucem. 
"The  common  Melilot,  M,  officinalis^  is  an  an- 
nual or  biennial,  three  or  four  feet  high,  with 
^'rect  racemes  of  yellow  honey-scented  flowers. 
If  cut  continually  and  not  allowed  to  flower,  it 
^11  last  Reveral  years.  M.  alba  is  the  Bokhara 
Clover,  flie  aromatic  flavour  of  which  recom- 
mends it  for  admixture  with  hay  which  has 
lost  some  of  its  sarour.  This  is  an  excellent 
bee  plant.  The  Melilots  have  a  peculiar  odour 
oving  to  the  presence  of  coumarin ;  this  is 
JJ«t  apparent  in  the  M.  cartdeus,  employed  in 
^tnrlaad  for  flavouring  chapziger  cheese. 
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MeMpfiayns  (Gr.  fU\i,  honey ,  and  ^ceyup, 
Co  eat).  A  &mily  of  Tenuirostres,  comprising 
the  birds  which  feed  on  the  nectar  of  flowers. 

MelitOBa  or  ISeUnoBa.  In  Zoology,  a 
genus  of  beautiful  corals,  and  also  a  genus  of 
butterflies. 

MelUte.  A  native  hydrous  mellate  of  alU' 
mina.  It  occurs  in  yellowish  octahedrons,  and 
was  first,  observed  in  the  Brown  Coal  of  Arten, 
in  Thuringia. 

Mellltlo  Add.  The  peculiar  organic  acid 
contiiined  in .  the  mellite  or  honey  stone  of 
Thuringia. 

Melloca.  The  MiUoea  tuherosa^  sometimes 
called  Vllucus  tuberosus,  is  an  herbaceous  per* 
ennial,  much  cultivated  throughout  the  elevatcni 
regions  of  Bolivia,  Peru,  and  New  Granada,  on 
account  of  its  esculent  tubers,  which  resemble 
small  yellow  potatoes.  The  plant  forms  a  genus 
of  BaseUtkcea,  and  has  weak  fleshy  ternary 
stems,  with  fleshy  heart-shaped  roundish  leaves 
and  short  spikes  of  inconspicuous  yellow  flowers. 
The  tubers  are  called  Cha  qvina  in  Bolivia,  to 
distinguish  them  from  other  Ocas  belonging  to 
the  Oralis  f&mily. 

xaellon.  A  lemon-yellow  substance  com- 
posed of  six  equivalents  of  carbon  and  four 
of  nitrogen,  obtained  by  heating  dry  sulpho- 
cyanogen.  It  is  a  compound  radical,  and  com- 
bines with  metals  to  form  Mdlonides. 

Melocaotns  (Melon-cactus).  A  genus  of 
round-stemmed  or  globular-ribbed  succulent 
plants,  covered  with  spines  on  the  ridge  of 
the  ribs,  and  producing  the  flowers  among 
wool,  on  a  hairy  head  or  cap,  which  is  protruded 
from  the  top  of  the  stem.  They  were  included 
by  Linnftus  in  his  genus  Cactus ;  and  they  are, 
in  fact,  scarcely  distinguishable  from  those  dis- 
memberments of  the  genus  to  which  the  modem 
names  of  Cereus  and  Echinoeactus  are  applied. 
For  the  sake  of  their  grotesque  form,  they  are 
often  cultivated  by  persons  curious  in  collecting 
singular  vegetables. 

Kelodrama  (Gr.  /liAof,  son^^  and  tpofun, 
drama).  A  short  drama  in  which  music  is 
introduced;  but  differing  from  the  opera,  as 
the  greater  part  of  the  words  are  recited,  and 
not  sung.  In  Germany,  the  melodrama  is  a 
short  dramatic  piece  in  lyrical  verse;  but  among 
ourselves,  and  in  France,  its  character  is  chiefly 
that  of  being  a  vehicle  for  ^rgeous  decoration 
and  scenery,  with  an  insignificant  plot. 

BBelody  (Gr.  fit\w6ia).  In  Music,  the  ar- 
rangement, in  succession,  of  different  sounds  for 
a  single  voice  or  instrument,  as  distinguished 
from  harmony,  which  is  the  result  of  the  union 
of  two  or  more  oonoording  musical  sounds. 

XOeloe  (Gr.  /t^Aq,  a  probe).  A  genus  of 
Coleopterous  insects,  of  the  section  Htteromera, 
tribe  Trachelides,  and  family  Cantharidse,  in 
the  system  of  Latreille.  In  this  genus  the  an- 
tennte  are  composed  of  short  and  rounded  joints, 
the  intermediate  of  which  are  the  largest,  and 
sometimes  so  disposed  that  these  organs  pre- 
sent in  this  point,  in  several  males,  an  emargi- 
nation  or  crescent  The  wings  are  wanting; 
and  the  elytra,  oval  or  triangular,  with  a  portion 
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of  the  inner  margin,  crossing  each  other,  only 
partially  cover  the  abdomen,  particularly  in 
the  females,  in  which  this  segment  of  the  body 
is  extremely  yolominous.  The  meloes  crawl 
along  the  ground,  or  upon  low  plants,  on  tJie 
leaves  of  which  they  feed.  A  yellowish  or  red- 
dish oleaginous  liquid  exudes  ftom  the  articu- 
lations of  their  legs.  In  some  districts  of  Spain 
these  insects  are  used  in  the  place  of  the  true 
blister-flies  (Canikarides) ;  thev  are  also  em- 
ployed by  the  farriers.  LatreiUe  is  of  opinion 
that  the  modern  meloSs  were  the  Buprtstea 
of  the  ancients,  insects  to  which  they  attri- 
buted very  noxious  properties,  supposing  them 
to  be  fatal  to  the  oxen  that  swallowed  them. 

Melolontbldaiui.  The  family  of  Coleo- 
pterous insects  of  which  the  May-chafier  or 
Jfay  beetle  {Melolontha  mdgaris)  is  the  type. 

Melon.  The  Cucwnus  Melo  of  botanists,  a 
trailing  annual,  much  cultivated  for  its  grateful 
fruit  in  all  Eastern  countries,  especially  in 
Persia,  Tartaiy,  and  North-AVest  In^a.  In  this 
country  they  can  be  grown  with  success  only 
by  the  aid  of  artificial  heat,  and  the  fruit  forms 
one  of  the  delicacies  of  our  desserts.  These  are 
what  are  called  Musk  Melons,  with  a  rich  musky 
flavour  in  the  red  or  green  fleshed  firuit  Water 
Melons,  the  produce  of  C,  CitrtdluSf  are  a  dis- 
tinct race,  less  rich  and  sugary,  but  with  more 
abundant  juice,  and  hence  highly  prized  in  hot 
dry  countries. 

Melopstte.  A  yellowish  or  greenish  white 
Lithomarge,  from  Keudeck,  in  Bohemia. 

Melpomene  (Gr.  /(c\irof(«n),  the  singer). 
One  of  the  nine  Muses  (Hesiod.  77ieoc.  77) ; , 
by  later  writers  she  is  called  the  Muse  of' 
Tragedy. 

Kelualne.  In  the  mediaeval  Mythology 
of  France,  a  beautiful  nymph  or  feiry,  whose 
history  occupies  a  large  space  in  the  popular 
superstitions  of  that  country.  She  is  repre- 
sented as  the  daughter  of  Helmas,  king  of  Alba- 
nia, and  the  faiiy  Persine ;  and  as  having  mar- 
ried Raymund,  count  of  Toulouse,  who  built  for 
her  the  magnificent  castle  of  Lusignan  f origin- 
ally called  Lusineem,  the  anagram  of  Melusine). 
Like  most  of  the  fairies  of  that  period,  she  was 
doomed  to  a  periodical  metamorphosis,  during 
which  the  lower  part  of  her  body  assumed  the 
form  of  a  fish  or  a  serpent  On  these  occasions 
she  exerted  all  her  ingenuity  to  escape  observa- 
tion; but  having  been  once  accidentally  seen 
by  her  husband  in  this  condition,  she  swooned 
away,  and  soon  afterwards  disappeared,  none 
knew  whither.  But  her  form  is  said  to  be 
seen  from  time  to  time  on  the  tower  of  Lusignan 
clad  in  mourning,  and  uttering  deep  lamen- 
tiitions;  and  her  appearance  was  universally 
believed  to  indicate  an  impending  calamity  to 
the  royal  family  of  France. 

Melyris  (Or.  ixiXovpis,  an  insect  mentioned 
by  Nicander).  A  Fabrician  genus  of  Coleo- 
pterous insects  belonging  to  the  section  Penta- 
vierOj  subsection  Serrieomei.  tribe  Malacodermi, 
and  conhtituting  the  family  Melyrida  in  the 
system  of  Latreille :  in  which  it  is  characterised 
as  follows:  Palpi  commonJy  short  and  fili- 
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form;  mandibles  emarginated  at  the  point; 
l>ody  usually  narrow  and  elongated;  heid 
covered  at  the  base  by  a  flat  or  slightly  coDvex 
thorax ;  joint  of  the  tarsi  entire,  and  the  termi- 
nal hooks  unidentate  or  bordered  with  a  meia- 
brane;  antennae  usually  serrate,  and  in  the 
males  of  some  species  even  pectinate. 

Membrana  Tjmpani  (Lat).  The  mem- 
brane  which  sepirates  the  internal  from  the 
external  ear.    The  drum  of  the  ear.    [Eas.] 

Membrane  (Lat  membrana).  The  ex- 
pansion of  any  of  the  tissues  of  the  body  into 
a  thin  layer.  Anatomists  generally  enumerate 
three  kinds  of  membrane ;  namely,  the  macfJKi, 
the  serous^  and  the  fibrous.  The  mueoas 
membranes  are  those  which  line  the  canals  of 
the  body  wliich  are  exposed  to  the  action  of  air 
or  foreign  matters,  such  as  the  lining  of  the 
nose,  trachea,  oesophagus,  stomach,  intestines, 
&c.  The  serous  membranes  form  the  lining  of 
the  sacs  or  closed  cavities,  as  of  the  chest, 
abdomen,  &c.  The  fibrous  membianes  an 
tough,  inelastic,  and  of  a  tendinous  character; 
such  as  the  dura  mater,  the  pericardium,  th« 
capsules  of  joints,  &c. 

Memnon.  In  Greek  Mythology,  a  son  of  Eos 
(the  morning)  and  Tithonos  (= Titan,  a  same) 
for  the  sun),  represented  in  the  legend  as  a 
son  of  Laomedon  and  brother  of  Priam.  A^ 
Tithonos  was  a  prince  of  Troy,  his  son,  thi» 
Ethiopian  Memnon,  had  to  t^e  part  in  the 
Trojan  war,  in  which  he  was  slain  by  Aeblllt^: 
but  his  mythical  character  is  a^in  shown  bj 
the  tears  of  morning  dew,  which  his  mother 
sheds  on  his  death,  just  as  the  big  drops  (aI 
from  the  sky  when  zkus  weeps  for  the  untimely 
fate  of  his  son  Sarpedon.  At  the  intercession 
of  Eos,  Zeus  raised  Memnon  from  Hades  to 
Olympus. 

The  name  Memnon  is  by  some  supposed  to 
be  a  general  appellation  or  epithet,  Mei-amnn, 
beioved  of  Amman.  The  famous  statue  called 
by  the  Greeks  Memnon,  at  Thebes  in  Upper 
Egypt,  which  possessed  the  real  or  imaginaij 
property  of  emitting  a  sound  like  that  of  a  haip 
at  the  rising  of  the  sun,  is  supposed  to  hare 
been  in  the  building  called  by  M.  ChampoUioo 
the  Rhamesseion,  from  its  reputed  founder 
Ehameses,  or  Sesostris,  of  which  the  stupendoos 
ruins  are  still  seen  between  Medinet-Haboo 
and  Koumah.  (Champollion,  Lfitrta  kritcf 
^igy^te  et  de  Nubie,  p.  261.)  The  statue  of 
black  granite  in  the  British  Musemq.  aheadjr 
styled  the  brother  of  the  younger  Memnoo, 
was  found  in  the  Rhamesseion.  The  real 
Memnonium  was,  however,  probably  the  temple 
said  to  have  been  erected  by  Amenoph  or 
Amenothph.    (Champollion,  t^.  p.  303.) 

Memoir  (Fr.  m^moire,  from  Lat  memoro, 
I  call  to  mind).  In  Literature,  two  different 
species  of  composition  are  popularly  designated 
by  the  terms  memoir  and  memoira,  A.  short 
biographical  notice  of  an  individual,  or  a  Bhoit 
essay  on  a  particular  subject  (especially  to  ac- 
company and  explain  a  map,  view,  fiicsimiJe, 
or  other  representation  of  any  object  in  art, 
&c.)  is  called  a  memoir.    This  name  is  parti- 
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eaUxrij  appropriated  to  papers  read  before 
wfentific  or  literary  societies.  The  account,  by 
an  indiTidaal,  of  his  own  life,  acoompanied 
-mth  narratiTes  and  remarks  respecting  thtf 
perBonages  and  events  of  Uie  times  in  which  he 
liyed,  is  termed  his  memoirs ;  being  supposed, 
tf  the  name  denotes,  to  haye  been  drawn  up 
vrith  the  object  of  assisting  his  memory  in  re- 
flecting on  past  events.  In  modem  but  in- 
correct diction,  the  life  of  a  person  by  another 
is  also  termed  his  memoirs,  if  drawn  up  with  a 
somewhat  less  regular  arrangement,  and  con- 
taining more  matter  not  immediately  connected 
vith  the  subject  than  the  species  of  narration 
which  we  term  a  Ufe.  The  French  were  the 
earliest,  and  have  always  been  by  far  the  most 
toccessful  writers,  in  this  branch  of  literature. 
Their  historical  memoirs,  partly  autobiographi- 
cal, and  partly  the  works  of  authors  who  had 
access  to  the  papers  and  memorials  of  those 
whose  Hves  they  illustrated,  form  a  complete 
series  from  the  sixteenth  century  to  the  present 
time,  and  throw  the  greatest  light  on  some 
portions  of"  history ;  while  their  memoirs  of 
persons  celebrated  in  the  ranks  of  literature 
and  fashion  are  still  more  numerous  and  in- 
teresting. In  the  last  century  this  branch  of 
literature  became  so  popular,  that  any  distin- 1 
gnished  writer  who  did  not  leave  authentic 
memoirs  of  himself  was  sure  to  become  the 
sabjectf  after  his  death,  of  fabricated  memoin, 
published  under  his  name ;  and  this  species  of  I 
iiisification,  of  which  Voltaire  then  complained,  | 
appears  to  be  now  carried  on  as  extensively  as 
at  any  former  period.  The  collections  of  his- 
tories memoirs  edited  in  Paris  by  Petitot^  &c., 
contain  three  series  of  historical  memoin  re- 
lating to  French  history,  and  one  of  English 
memoirs,  transbted,  illustrating  the  peri(3  of 
oQr  great  civil  war  and  revolution.  The  latter 
undertaking  was  conducted  by  M.  Guizot 

Xemorlali  In  Diplomacy,  a  species  of 
informal  state  paper  much  used  in  negotiation. 
Memorials  are  said  to  be  of  three  classes.  1. 
Memorials  in  the  form  of  letters,  subscribed  by 
the  writer,  and  speaking  in  the  second  person 
as  addressed  to  another.  2.  Memorials  proper, 
or  written  representntions,  subscribed  by  the 
writer,  and  with  an  address,  but  not  speaking 
in  the  second  person.  3.  Notes,  in  which  there 
i«  neither  subscription  nor  address.  Species  of 
the  first  class  of  memorials  are :  circulara  from 
the  bureau  of  foreign  affairs  sent  to  foreign 
agents;  answers  to  the  memorials  of  ambas- 
sadors; and  notes  to  foreign  cabinets  and 
•mbaasadors. 

In  English  Law,  the  transcript  of  a  docu- 
ment requiring  registration,  deposited  in  the 
Kgistiy,  is  so  termed;  c.g.  memorial  of  an 
annuity. 

Vemoty  (Lat  memoria).  The  power  or 
opacity  of  having  what  was  once  present  to  the 
fif'Dses  or  the  understanding  suggested  again  to 
the  mind,  accompanied  by  a  distinct  oonscious- 
Jif«8  of  past  existence.  The  term  is  also 
^ployed,  though  more  rartly,  to  denote  the 
Wor  oper4tion  of  remembering,  or  the  peculiar 
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state  of  the  mind  when  it  exercises  this  faculty, 
in  contradistinction  to  the  faculty  itself.  Va- 
rious opinions  have  been  propounded  by  meta- 
physicians respecting  the  nature  and  origin 
of  the  &culty  of  memory.  Upon  this  point, 
however,  it  is  not  our  intention  to  enter  into 
any  details,  as  tliis  question  is  so  mixed  up  with 
that  of  other  faculties  of  the  mind,  and  with 
metaphysical  questions,  as  to  be  inseparable 
from  them.  [Absociatioit  ;  loBinnT,  Peb- 
soiTAi.;  Pbbceptiox.]  We  may,  however,  re- 
mark, that  the  ancient  Platonists  and  Peri- 
patetics ascribed  the  faculty  of  memory  to  the 
common  theory  of  ideas ;  that  is,  of  images  in 
the  brain,  or  in  the  mind,  of  ail  the  objects 
of  thought;  and  in  this  opinion  they  were 
supported,  with  slight  modifications,  by  many 
other  ancient  philosophers.  Modem  thinkera 
for  the  most  part  regard  memory  as  depend- 
ing on  the  law  of  association.  There  is  no 
doubt  that,  more  than  any  other  of  our  mental 
faculties,  it  is  afiected  by  the  physical  con- 
dition of  the  body.    [Mkeuokzcs.] 

Memory,  XiesmL    [Immimosiai..] 

Bleaaeeaaite.  A  variety  of  Titaniferous 
Iron  occurring  in  grains  and  small  angular 
fragments  of  an  iron-black  colour  in  Cornwall, 
in  Qie  bed  of  a  stream  near  Menaocan. 

ISendloant  Vriars*  [Obdbbs,  Mbndi- 
CAirr.] 

Mendicity  (Lat.  mendicitas,  the  state  of  a 
mendicus  or  beggar).  The  condition  of  habi- 
tual beggan.  One  of  the  greatest  curses  whicli 
can  afflict  a  civilised  society  is  the  prevalence 
of  mendicity ;  and  it  is  very  much  to  be 
regretted  that  the  prejudices  of  excellent  and 
humane  persons  have  so  constantly  interposed, 
and  still  interpose,  difficulties  in  the  wa;^  of  the 
adoption  and  enforcement  of  correct  principles 
on  this  subject  Por  there  ara  too  many  who 
penist  in  seeing  in  mendicity  only  the  natural 
expression  of  that  indigence  into  which  num- 
bere  are  unhappily  thrown  by  the  inequality  of 
property  and  uncertainty  of  employment  pre- 
vailing in  almost  all  communities;  and  who 
forget  that  the  encouragem«int  of  it  affords  a 
premium  to  the  idle,  the  artful,  the  criminal — 
to  all  or  any,  in  short,  except  those  really  de- 
serving sufferers  whom  it  is  the  object  of  true 
charity  to  relieve.  For  the  law  of  England, 
past  and  present,  respecting  mendicity,  see  Va- 
OKAKCT.  Under  the  ope:-ation  of  this  law,  of 
the  national  provision  of  the  poor  laws,  and  far 
more  than  eith-T  the  activity  of  English  indus- 
try, mendicity  has  been  commonly  regarded  as 
less  extensive  and  public  in  England  than 
perhaps  in  any  other  country.  And,  owing  to 
that  vexT  circumstance,  it  is  perhaps  worac  in 
England  than  in  any  other  country;  that  is, 
the  established  mendicants  are  mora  connected 
with  the  aiminal  part  of  the  population. 
Ireland  was  long  unhappily  celebrated  for  the 
preyalence  of  m  mdicity.  The  number  of  desti- 
tute persons  in  the  island  was  estimated  by 
Mr.  Stanley  in  1837  at  about  80,000  (Nicholl's 
Report  on  Poor  Laws  in  Ireland) ;  the  number 
of  street  mendicants  in  Dublin  at  nearly  1,000, 
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or  almost  cne-itoffiHeth  of  the  populatioD.  Sir 
O.  C.  Lewis,  following  the  evidence  adduced 
before  the  Irish  Poor  Law  CoromiMion,  divided 
the  habitual  mendicants  into:  1.  Wandering 
beggars,  chiefly  cripples,  blind,  maimed,  &c.  2. 1 
Professional  strolling  beggars,  who  have  no  fixed ' 
domidlf,  and  live  constantly  by  mendicancy.  8.  | 
Town  beggars,  who  live  by  mendicancy,  bat 
have  a  fixed  domicile :  these,  he  says,  '  are  gene- 
rally known  by  those  who  relieve  them,  and 
their  character  is  not  on  the  whole  very  bad.' 
4.  Poor  housekeepers,  who  are  relieved  by  three 
or  four  neighbours,  to  whom  their  wants  are 
known,  but  who  would  not  resort  to  general 
begging.  (On  Local  Disturbanoes  in  Ireland^ 
1835.)  But  the  administration  of  the  Poor! 
Law,  and  still  more,  perhaps,  the  extraordinary  | 
change  which  has  taken  place  since  1847  in  the 
numbers  and  circumstances  of  the  Lnsh  popu- 
lation, hare  gone  a  long  way  towards  oblitera- 
ting this  ancient  evil.  In  France,  dhpdta  de 
TfundioiU  were  first  founded  in  1787 ;  a  kind 
of  half  way  between  prisons  and  hospitals  for 
mendicants.  Their  situation  was  rendered  de- 
pendent OB  their  good  behaviour.  These  re- 
ceptacles held  6,000  or  8,000  persons  in  1789. 
In  1806,  by  a  new  law,  wtgabonds,  mere  va^ 
grants,  were  distingmshed  from  beggarSy  i.  e 
disabled  persons,  or  other  persons  begging 
within  their  own  arrondissemcnt ;  ana  the 
dSpois  de  mendidU  were  established  for  each 
department ;  while  under  the  Code  P^nal,  art. 
174,  mendicity  was  rendered  penaL  Tik^cUpots^ 
however,  gradually  fell  into  disuse.  *  The  road 
to  mendicity,'  says  H.  Sismondi,  *is  now  too 
wide  and  too  easy ;  instead  of  calling  on  reli- 
gion to  smooth  it,  we  should  multiply  as  far  as 
possible  the  resources  of  the  poor,  in  order  to 
prevent  their  being  dragged  into  it.' 

Meadliilte.  A  native  oxychloride  of  lead 
found  in  the  Mendip  Hills,  Somersetshire,  in 
white  crystalline  masses  sometimes  with  a  yel- 
lowish or  reddish  tinge. 

Meaegliliilte.  A  mineral  discovered  by 
Professor  Bechi  in  the  silver-lead  mines  of 
Bottino  in  Tuscany,  and  named  by  him  after 
Professor  Meneghini.  It  is  a  double  sulphide 
of  lead  and  antimony. 

Mentlite.  A  brown  and  opaque  variety  of 
Opal,  found  in  irregular  nodules,  which  have 
sometimes  a  slaty  structure,  in  tertiary  strata 
near  Paris;  principally  at  Saint  Ouen  and 
Monil-Montant  in  beds  of  adhesive  slate. 

Mealnires  (6r.  ft^riyC,  a  membrane).  The 
membranes  which  cover  the  brain  are  so  called. 

MenliiffttU.  Infianmiation  of  the  mem- 
branes of  the  brain, 

ISenlseus.  A  lens  convex  on  one  side  and 
concave  on  the  other.     [Lbns.] 

MenispermaceaB  (Menispermum,  one  of 
the  genera),  A  natural  order  of  diclinous 
Exogens,  typ'fying  the  Menispermal  alliance, 
and  known  technically  by  the  condition  of  their 
seeds,  whidi  are  amphitropal  and  have  a  large 
embryo  in  a  moderate  quantity  of  solid  albumen. 
They  occur  in  the  tropical  woods  of  Asia  and 
America,  and  consist  of  trailing  shrubs,  with 
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alternate  simple  or  lobed  leaves,  and  small 
dicedous  usually  racemose  flowers.  They  tre 
bitter  and  narcotic,  some  being  poisonous. 
'Anamirta  Cooeulus  yields  the  Oooadtu  indku 
seeds  which  are  ill^^ally  used  to  give  narcotic 
properties  and  a  bitter  flavour  to  malt  liquor; 
Jateorhiza  palmata  b  the  bitter  Oilambaioot; 
and  Oissantpelos  Pareira  is  the  tonic  Pareira 
braoa.  The  order  is  a  somewhat  extenaiTe 
one.     [CoccuLus  Ixdicus.] 

ISeBlspennio  AolA.  An  acid  eontaioed 
in  the  berries  of  the  Anamirta  CoocuLiu  (0o^ 
cuius  inddcu8\  where  it  exists  in  combinatioo 
with  pierotoxin. 

aCeimoiiitMi.  The  title  by  whieh  the  Ana- 
baptists of  Holland  came  to  be  distinguishei 
after  they  had  put  themselves  under  the  gui- 
dance of  Menno,  a  native  of  Frieeland,  vho 
undertook  to  moderate  the  extraordinary  &na- 
ticism  of  those  sectarians.  (Moaheim,  tnosl 
ed.  1790,  V.  490.)     [Baptists  ;  AwABAPnerrs.] 

Menobranoliiifl  (Gr.  /ihw,  I  remain ;  ^fjrj- 
X'tt,  gilU).  A  Perennibranchiate  amphihiaii, 
which  retains  the  external  gills. 

BBenopome  (Gr.  lUim^  and  w&im,  a  lid).  A 
Perennibranchiate  amphibian,  which  retains  the 
opercular  aperture,  but  not  the  external  gills. 

ISenonrnagte  (Gr.  fiiv,  a  numtk^  and  M* 
ymtfUf  I  break).  Flooding;  immoderate  men- 
strual discharge ;  hemorrhage  from  the  uterus. 

BKensto  »hllM«pliiinui  (Lat).  A  cbe 
mical  or  philosophical  month,  of  whieh  tho 
duration  is  variously  stated ;  it  was  generally 
considered  as  indudmg  three  days  and  nigfatis. 

BBemstmiim  (Lat.  menstruus,  iHontkl^\ 
In  the  language  of  the  old  chemists,  some  pre- 
paration or  drug  which  could  onJy  operati* 
effectually  at  a  particular  period  of  the  moon 
or  month ;  but  ih»  term  is  now  used  for  aoj 
fluid  sttbstanoe  whieh  dissolves  a  solid  body. 

llC«BSVPatIon  (Lat.  mensura,  a  measuringX 
Though  this  term  literally  signifies  the  act  of 
measuring,  it  is  usually  employed  to  denote  th« 
branch  of  practical  geometi^  which  teaches  the 
methods  of  calculating  the  dimensions  and  arms 
of  figures,  the  volumes  of  solids,  &a,  from  the 
measurement  of  certain  lines  or  angles  of  the 
figures  or  solids,  which  supply  the  requisite  datn. 

Eveiy  rectilineal  plane  figure  mny  be  decom- 
posed into  triangles ;  and  hence  the  mensura- 
tion of  such  figures  resolves  itself  into  the 
determination  of  the  sides  or  area  of  a  triangle. 
[Tbioomoicbtbt.]  Solids  bounded  by  planes 
may  in  like  manner  be  resolved  into  pyramids 
and  their  contents  consequently  determined  by 
the  methods  of  elementary  geometry.  [Ptba- 
MiD.]  The  determination  of  the  lengths  of 
curved  lines,  the  areas  of  plane  snrfiicee 
bounded  by  lines  which  are  not  all  right,  of  the 
areas  of  curved  surfaces,  and  of  the  volumes  of 
solids  bounded  by  surfaces  which  are  not  all 
plane,  requires  the  aid  of  the  integral  calculus. 

[RbCTIFICATIOX  ;   QuADBATUBBi   StBATCBB.] 

XOentba  (Lat. ;  Gr.  m^).  The  genus  of 
the  Mints,  several  of  which,  as  M,  ripfrita, 
eitraia,  PuU^um^  viridiSf  &c,  are  used  for  nili- 
naiy,  medicinal,  or  perfumery  purposes.  [Mixi.J 
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A  liquid  hydrocarbon  ob- 
tained  by  distilling  the  ciystallisable  portion 
of  peppermint  oil,  or  peppermint  camphor^ 
with  anhydrons  phosphoric  acid.  Its  formula 
isC«,H,.. 

KentuiD  (Lat.  the  chin).  In  Mammalogy, 
this  term  is  restricted  to  the  anterior  and 
inferior  margin  of  the  mandible,  or  lower  jaw. 
The  menium  praminulum  is  that  which  extends 
beyond  the  perpendicular  line  dropped  from 
the  upper  margin  of  the  lower  jaw,  ihe  human 
species  being  an  example ;  the  mcntum  abaoon" 
dituin^  prevalent  in  the  majority  of  MammaUa, 
is  that  which  cannot  be  distinguished. 

MeBiif  Institates  of.  The  name  giren 
to  the  most  celebrated  code  of  Indian  civil  and 
religious  hiw ;  so  called  according  to  the  myth 
from  Menu,  Menou,  or  Manu,  the  son  of  Brahma, 
by  whom  it  is  supposed  to  have  been  revealed. 
The  word,  like  the  Teutonic  man,  comes  from 
a  root  signifying  first  to  measure  and  then  to 
think;  it  reappears  in  the  Cretan  Mino?,  who 
is  likewise  a  lawgiver. 

The  Hindus  ascribe  the  laws  of  Menu  to  the 
remotest  age ;  and  many  of  the  most  learned 
Europeans  are  of  opinion  that  of  all  known 
vorks  there  is  none  which  carries  with  it  more 
couvincing  piioofis  of  high  antiquity  and  perfect 
iotegrity.  The  Institutes  of  Menu  embrace  all 
that  relates  to  human  life ;  the  history  of  the 
creation  of  the  world  and  man ;  the  nature  of 
God  and  spirits;  and  a  complete  system  of 
moTals,  government,  and  religion.  The  work, 
sa^-s  Sir  W.  Jones,  contains  abundance  of 
curious  matter,  with  many  beauties  which  need 
not  to  be  pointed  out,  and  with  many  blemishes 
which  cannot  be  justified  or  palliated :  it  is 
a  ay^em  of  despotism  and  priestcraft ;  both, 
indeed,  limited  by  law,  but  artfully  conspiring 
to  give  mutual  support.  But  the  most  striking 
features  by  which  the  code  of  Menu  is  distin- 
guished are  the  rigour  and  purity  of  its  morals. 
Many  of  its  maxims  have  all  the  sublimity  of 
the  precepts  of  Christianity ;  to  which,  in  fiict, 
they  hear  a  close  resemblance,  not  only  in  the 
style  of  thought^  but  of  expression.  Thus, 
'  Let  not  a  man  complain,  even  though  in  pain : 
let  him  not  injure  another  in  deed  or  in  thought ; 
let  him  not  even  utter  a  word  by  which  his 
fellow-creatures  may  suffer  uneasiness.'  Again, 
'Let  him  bear  a  reproachful  speech  with 
patience ;  let  him  speak  reproachfully  to  no 
man;  with  an  angry  man  let  him  not  in  return 
be  angiy;  abused,  let  him  answer  mildly.' 
The  words  of  the  Psalmist,  *  The  fool  hath  said 
in  his  heart  there  is  no  Gknl,'  are  thus  almost 
Terbally  rendered,  *The  wicked  have  said  in 
their  hearts  no  one  sees  us :  yes,  the  gods  dis- 
tinctly see  them,  and  so  docs  the  spirit  within 
their  breasts.'  The  Institutes  of  Menu  have 
been  translated  into  the  English  and  French 
languages :  into  the  former  by  Sir  W.  Jones  in 
1794,  into  the  latter  by  Des  Longchamps  in  1830 
(Strasburg).  An  edition  of  the  original  San- 
scrit, together  with  Sir  W.  Jones's  translation, 
^ras  published  at  Calcutta  in  1822-26  by  Sir 
Graves  Haughton. 
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(Gr.  fi4vos,  strength;  obpd,  a  tail), 
A  name  invented  by  "Dr,  Shaw  for  a  genus  of 
birds  peculiar  to  Australia,  the  true  affinities 
of  which  have  been  the  subject  of  much  dis- 
cussion  among  ornithologists.  Cuvier  observes 
that  the  Mcnuree^  or  lyre-pheasants,  evidently 
belong  to  the  order  Passerina^  and  approach 
the  thrushes  in  their  beak,  which  is  triangular 
at  the  base,  elongated,  slightly  compressed, 
and  emarginate  at  the  point  Two  species 
at  least  are  at  present  known,  both  of  which 
are  remarkable  for  an  extraordinary  sexual 
developement  of  the  tail  feathera  of  the  mala. 
Of  these  there  are  three  kinds :  the  twelve 
common  ones,  with  very  fine  and  widely 
separated  barbs;  two  more  in  the  middle, 
of  which  only  one  side  is  furnished  with 
thickly-set  barbs;  and  two  external  ones, 
curved  in  the  figure  of  an  8,  or  like  the  arms 
of  a  lyre,  whose  internal  barbs,  large  and 
thickly  set,  form  a  kind  of  broad  riband  while 
the  external  ones  are  very  short,  becoming 
longer  only  near  the  tip.  The  female  has  only 
the  twelve  ordinary  quills. 

ISenymntliea  (Gr.  fUvos,  and  Mot,  flower). 
A  genus  of  Gentianaceous  plants  with  powerful 
tonic  properties.  The  Jf.  trtfoliata,  or  Buck- 
bean  or  Bogbean,  a  wild  aquatic  plant,  with 
white  flowers  densely  crested  with  hairs,  was 
employed  in  medicine  as  a  bitter,  emetic,  tonic^ 
and  diaphoretic. 

ISeijliltls  (Lat.).  Any  noxious  exhiQation ; 
but  more  particularly  applied  to  carbonic  atiid 
gas.  Mephitis  was  the  name  of  a  Latin  goddess 
or  sibyl  who  was  invoked  by  the  Bomans  as 
their  protectress  against  noxious  vapours. 

Meroaptan.  A  liquid  composed  of  sulphur, 
carbon,  and  hydrogen,  which  has  received 
the  above  name  from  its  energetic  action  on 
mercury— iW7>t»  mercurium  captans.  (Zeis^ 
Annales  de  Cmmie  et  Physique,  It.  87.) 

Mereator'a  Projeotton.  A  representation 
of  the  sphere  on  a  plane  which,  on  account  of 
the  facilities  it  afibrds  for  navigation,  is  uni- 
versally adopted  for  nautical  charts.  Meri- 
dians and  parallels  of  latitude  are  repre- 
sented by  systems  of  right  lines  at  right 
angles  to  each  other ;  equidistant  meridians  by 
equidistant  lines,  but  equidistant  parallels  by 
lines  whose  distance  apart  increases  with  the 
latitude  in  such  a  manner  that  the  rhumb  or 
sailing  course  towards  a  fixed  point  of  the 
compass  (in  other  words,  every  loxodromic 
spiral)  is  represented  on  the  map  by  a  straight 
line.  The  method  was  invented  by  Gerard 
Mercator  (his  true  name  was  Kauffmariy  of 
which  Mercator  is  the  Latin  equivalent),  a 
native  of  Rupelmonde  in  East  Flanders,  born 
in  the  year  1612,  But,,  though  Mercator  gave 
his  name  to  the  projection,  it  does  not  appear 
that  he  knew  the  Law  according  to  whidi  the 
distance  of  the  parallels  from  the  equator 
increases.  The  true  principles  of  the  con- 
struction were  found  by  Edward  Wright,  of 
Caius  College,  Cambridge,  who  explain^  them 
in  his  treatise,  entitled  The  Correction  of  certain 
Errors  in  Navigation^  published  in  1599,  and 
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are  as  follows :  Suppose  one  of  the  meridians 
on  the  globe  to  be  divided  into  minutes  of  a 
degree.;  one  of  these,  taken  at  any  parallel  of 
latitude,  will  be  to  a  minute  of  longitude,  taken 
on  that  parallel,  as  the  radius  of  the  equator  to 
the  radius  of  the  parallel ;  that  is,  as  unity  to 
the  cosine  of  the  latitude,  or  as  the  secant  of 
the  latitude  to  unity.  This  proportion  holds 
true  on  the  map  in  this  sense,  that  if  a  minute 
of  the  equator  be  taken  as  the  unit  of  a  scale, 
then  a  minute  of  latitude  will  be  represented 
by  the  trigonometrical  secant  of  that  latitude. 
Hence,  in  the  map,  while  the  degrees  of  longi- 
tude are  all  equal,  the  degrees  of  latitude 
marked  on  the  meridian  form  a  scale  of  which 
the  distances  go  on  increasing  from  the  equator 
towards  the  poles,  each  being  (approximately) 
the  sum  of  the  secants  of  all  the  minutes  of 
latitude  in  the  degree.  The  numbers  resulting 
from  the  addition  of  the  secants  of  the  succes- 
sive minutes  reckoned  from  the  equator  form  a 
scale  of  meridional  purts,  which  is  given  in  all 
books  of  navigation.  Landsmen  may  obtain  a 
good  general  idea  of  the  construction  of  Mer- 
cator^s  chart  from  the  article  on  the  subject  in 
the  Penny  Cychpadia.    [Map  ;  Projection.] 

M«roenuries  (Lat  mercenarius).  The 
name  given  to  soldiers  who  sell  thoir  services 
for  money.  In  the  earlier  periods  of  the  Greek 
republics,  as  in  that  of  Rome,  all  the  citizens 
were  lx>und  to  serve,  as  such,  and  without  pay ; 
and  there  was  nothing  like  a  standing  army. 
Such  a  force  was,  however,  naturally  main- 
tained by  the  Ghreek  tyrants ;  and  the  Athenians, 
in  the  tune  of  their  wealth,  for  a  different  rea- 
son hired  foreigners  into  their  sen-ice,  whence 
the  term  ^4yoi  or  strangers  became  almost  equi- 
valent to  that  of  mercenary.  The  Roman 
citizens,  it  is  said,  began  to  receive  pay  as 
soldiers  during  the  war  which  ended  in  the 
destruction  of  Veii;  but  mercenaries  in  the 
strict  sense  of  the  word  were  not  employed  by 
them  till  a  much  later  period  of  their  history. 

[CoNDOTTIBai.] 

Meronrlale.  The  first  Wednesday  after 
the  great  vacation  of  the  parliaments,  under 
the  old  French  regime.  On  that  day  they  met 
to  discuss  grievances  and  deficiencies,  and  to 
reprimand  members  for  misconduct.  Hence, 
an  harangue  of  reproof  is  popularly  termed  in 
French  a  Tnercuriale. 

MeronrlaUs.  A  genus  of  common  weeds  of 
theEuphorbiaceous  order,  and  ha  vine  poisonous 
qualities.   M.  percnnis  is  called  Dog  s  Mercury. 

Mtoronxiiui  Balds.  An  old  Pharmaceu- 
tical term  for  Calomel 

XOeroury  (Lat  mercurius,  from  mcrx,  mer- 
cari,  to  traffic).  A  Latin  god,  of  commerce  and 
gain.  His  festival  wan  celebrated  on  May  25, 
chiefly  by  merchants,  who  visited  his  altar  and 
well  near  the  Porta  Capena  at  Rome:  The 
statue  of  Mercurius  Malevolus  on  the  Vicus 
Sobrius,  where  he  was  propitiated  with  milk 
instead  of  wine,  held  a  purse  in  its  bund. 
Thus  there  is  little  or  nothing  in  common 
between  the  Latin  Mercury  and  the  Greek 
Hermes,  with  whom  the  later  Romans  identified 
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him,  although  the  Fetiales  refused  to  recognise 
the  identity.     [Hkbmes.] 

MsBCUBT.  This  metal  is  found  in  various 
parts  of  the  world.  Among  the  principal 
mines  are  those  of  Almaden,  near  Cordova, 
in  Spain ;  Idria,  in  Camiola ;  Wolfstein  and 
Morsfield,  in  the  Palatinate ;  Guancavelica,  in 
Peru.  The  principal  ore  of  mercury  is  the 
stdphide  or  native  cinnabar^  from  which  mercoiy 
is  separated  by  distillation,  either  with  quick- 
lime or  iron-mings,  or  by  simply  burning  dS 
the  sulphur.  Mercury  occurs  nattve^  in  small 
globules,  generally  dispersed  through  the  sul- 
phide. It  is  also  found  as  a  chloride^  iodide^ 
and  selenide,  but  these  are  rai«  ores :  in  com- 
bination with 'silver  it  constitutes  native  amal- 
gam. 

Mercury  is  a  brilliant  silvery-white  fiQi<l 
metal,  whence  the  terms  hydrargyrum  (vS«p 
&p7vpof)  and  quicksilver.  In  chemical  formnls 
it  is  represented  by  Hg,  and  by  the  atomic 
equivalent  100.  It  is  liquid  at  all  common  tem- 
peratures, solid  at  —40^,  and  contracts  at  the 
moment  of  congelation.  It  boils  at  about  660^, 
but  it  emits  vapour  at  all  temperatures  abo\e 
40°.  Its  specific  gravity  at  60°  is  13-66,  bat 
in  the  solid  state  it  exceeds  14.  The  specific 
gravity  of  mercurial  vapour  is  6*976.  When 
mercury  is  pure,  it  is  not  affected  by  agitation 
in  contact  with  air.  When  rubbed  with  su^ar, 
chalk,  lard,  conserve  of  roses,  &c.,  it  is  redueid 
to  a  gre^  powder,  which  consists  of  minute 
mercurial  globules,  blended  with  the  foreijn 
body.  In  weJl-made  mercurial  ointment,  or 
blue  pill,  which  is  mercury  rubbed  down  with 
conserve  of  roses,  these  globules  should  not  be 
discernible  by  the  naked  eye. 

Mercury  and  oxygen  combine  in  two  pro- 
portions, and  form  two  oxides,  both  of  them 
(salifiable :  a  dioxide  or  suboxide,  compo6ed  of 
200  mercury  and  8  oxygen ;  and  a  protoxide, 
composed  of  100  mercury  and  8  oxygen.  The 
suboxide  is  obtained  when  finely  levigated 
dichloride  of  mercury  (calomel)  is  triturated 
with  excess  of  lime  water.  It  is  a  black  powder, 
resolved  by  light  or  by  heat  into  metal  and 
oxide.  It  forms  a  distinct  dass  of  salts,  which 
give  black  precipitates  with  the  caustic  alkalies. 

The  protoxide  or  red  oxide  is  produced  by 
heating  mercury  in  a  long-necked  fia8k,  open  to 
the  air,  nearly  to  its  boiling  point.  It  b(«ome« 
slowly  coated  with  reddish  brown  scales  and 
crystals,  and  is  ultimately  converted  into  a  red 
ciystalline  substance,  called  in  old  pharmacL-u- 
tical  works  precipitatum  per  se  or  ealdntd 
mercury.  It  may  also  be  obtained  by  heating 
nitrate  of  mercury ;  and  it  is  thrown  down 
in  the  form  of  a  yellow  powder,  when  potash 
or  soda  is  added  to  a  solution  of  corro^re 
sublimate,  or  of  nitrate  of  mercury.  In  thi^ 
precipitat«d  state  it  possesses  certain  f»operlies 
in  regard  to  solvents,  which  distinguish  it  from 
the  crystalline  oxide,  of  which  it  is  considered 
an  nllotropic  modification. 

Mercury  and  Chlorine  also  combine  in  t«o 
proportions,  and  form  a  subchloride,  and  a 
chloride,  formerly  called  protochloride  and  U- 


Digitized 


by  Google 


MERCURY 


tUoriie;  the  old  tenns  calomel  and,  commve 
tMmaU  applied  to  these  chlorides  are  dis- 
tiadiTelT  eoDTenient 

Sabduoride  of  mercniy,  or  calomel,  composed 
8f  200  mereniy  and  36  chlorine,  is  generally 
BUMie  hj  sablimation,  from  a  mixture  of  the 
ralphate  of  the  saboxide  with  common  salt. 
Ibe  calomel  Taponr  is  received  into  a  capa- 
dou  condenser,  in  which  it  is  deposited  in 
a  piil?erulent  form :  it  is  afterwards  carefully 
kngated,  and  washed  in  lai^e  quantities  of 
distilled  water. 

Oalomel  is  tasteless^  and  insoluble  in  water. 
Its  specific  gravity  is  7*14.  At  a  heat  some- 
That  bdow  redness,  it  rises  in  vapour,  without 
pRTioos  fusion;  but  it  fuses  when  heated 
Boder  preasore.  The  density  of  its  vapour  is 
81    [Caloicbl.1 

Ckkfride  of  Mercury  or  Corrosive  Sublimate^ 
composed  of  100  mercury  and  86  chlorine  (Hg 
CI),  is  made  by  exposing  a  mixture  of  chloride 
of  sodium  and  sulphate  of  mercury  to  heat  in  a 
proper  subliming  vessel;  corrosive  sublimate 
ri««,  and  sulphate  of  soda  is  the  residue; 
HgO.SO,+Naa-NaO,S03  +  HgCL  Chloride 
of  mercozy  has  an  acrid  nauseous  taste,  leaving 
a  permanent  metallic  and  astringent  flavour 
upon  the  tongue:  it  is  a  power&l  corrosive 
poison.  Its  specific  gravity  is  6*4.  It  is 
vsomJIj  met  with  either  in  the  form  of  heavy 
vhite  semi-transparent  and  imperfectly  cry- 
stallised masses,  or  in  powder.  It  is  soluble  m 
shoot  20  ports  of  cold,  and  2  of  boiling  water ; 
sod  as  the  solution  cools,  it  deposits  quadran- 
gular prismatic  crystals.  It  dissolves  in  3 
parts  of  alcohol  and  in  4  of  ether.  When 
A«itted,  it  fuses  and  evaporates  in  the  form  of 
a  dense  wiute  vapour,  powerfully  affecting  the 
oose  and  mouth :  the  density  of  this  vapour 
is  H :  it  is  condensed  in  prismatic  crystals  on 
cold  Burfiaoes. 

Corrosive  sublimate  is  either  decomposed  by, 
or  combines  with,  many  organic  bodies ;  some 
of  them  convert  it  into  calomel,  others  enter 
into  combination  with  it^  forming  permanent 
eonpoonds.  The  apph'catio'ns  of  it  to  the 
pieserTBtion  of  anatomical  preparations,  and 
to  the  prevention  of  dry  rot,  illustrate  these 
actions.  The  efficacy  of  a  mixture  of  white  of 
t^  and  water,  in  preventing  or  mitigating  the 
poisonoQs  effects  of  this  substance, '  depends 
^n  its  direct  combination  with  albumen. 
[Dbt  Bot.] 

Tbtlodules  and  Bromides  of  mercury  corre- 
cpcnd  in  atomic  composition  with  the  chlorides. 
The  iodide  (  »Hg  I)  is  of  a  scarlet  colour,  but 
nnt  snfildently  permanent  foruse  as  a  pigment 
The  red  sulpkule  of  mercury  has  been  above 
sdyeitedto  as  the  principal  native  compound 
or  ore  of  this  metal;  it  is  hugely  manu&ctured, 
g^nenlly  by  heating  mixtures  of  mercury  and 
anlphur,  and  sometimes  in  the  humid  way  by 
l^ecipitation:  that  made  in  China  is  especially 
e>teemed  on  account  of  its  colour,  but  as  a 
pigment  it  is  not  permanent     [Cixmabab; 

VlBJCIUOK.] 

Cyanide  of  mercoiy  is  occasionally  resorted 
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to  as  a  source  of  hydrocyanic  acid,  and  the 
Fulminate  is  largely  manufactured  for  use  in 
percussion  caps.     [Fulhinatino  Mbbcury.] 

Large  quantities  of  mercury  are  used  in  the 
separation  of  gold  and  silver  from  their  ores, 
and  it  is  a  metal  of  considerable  importance  in 
reference  to  its  therapeutical  applications.  Ic 
is  employed  in  the  construction  of  barometers, 
thermometers,  and  some  other  philosophical 
instruments,  and  more  especially  m  the  manu- 
fiicture  of  looking-glasses  or  mirrors,  the  silver^ 
ing  of  which  is  effected  by  the  application  of 
an  amalgam  of  mercury  to  the  polished  surface 
of  the  glass.  The  process  is  performed  as 
follows : — 

A  single  and  perfect  sheet  of  pure  tinfoil,  of 
proper  thickness,  and  somewhat  larger  than 
the  plate  of  glass,  is  spread  upon  a^  perfectly 
plane  table  of  slate  or  stone :  mercury  is  then 
poured  upon  it,  and  rubbed  upon  its  surface  by 
a  hare's  foot,  or  a  ball  of  flannel  or  cotton,  so 
as  to  form  a  dean  and  bright  amalgam;  upon 
this,  an  excess  of  mercury  is  poured,  until  the 
metal  has  a  tendency  to  run  off  The  plate  of 
glass,  previously  made  quite  dean,  is  now 
brought  horizontally  towards  the  table,  and  its 
edge  so  adjusted,  as,  by  gradually  and  steadily 
sliding  it  forward,  to  displace  some  of  the  excess 
of  mercury,  and  float  the  plate  as  it  were  over 
the  amalgam,  the  dross  upon  its  surface  being 
pushed  onwards  by  the  edge  of  the  glass,  so 
that  the  mercury  appears  beneath  it  with  a 
perfectly  uniform,  clean,  and  brilliant  reflecting 
surface.  Square  iron  weights,  of  10  or  12  lbs. 
each,  are  then  placed  side  by  side  upon  the 
surface  of  the  plate,  so  as  entirely  to  cover  it, 
and  press  it  down  upon  the  amalgamated  sur* 
face  of  the  tin;  in  this  way  the  excess  of 
mercury  is  partly  squeezed  out>  and  the  amal- 
gam is  made  to  adhere,  by  crystallisation, 
firmly  to  the  glass.  The  mercury,  as  it  runs 
off,  IS  received  into  a  channel  on  the  side 
of  the  table,  which  is  slightly  inclined  to 
facilitate  the  drainage,  and  in  about  48  hours 
the  weights  are  taken  off  and  the  plate  is 
carefully  lifted  from  the  table  and  set  nearly 
upright,  hj  which  the  adhering  mercury  gra- 
dually drains  off,  and  the  briUiant  amalgam 
remains,  perfectly  and  uniformly  adhering  to 
the  glass. 

The  annual  imports  of  mercury  into  this 
country  are  about  2,200,000  lbs.,  chiefly  from 
Almaden;  of  this  quantity  only  about  one« 
eighth  is  retained  for  home  consumption,  the 
rest  being  exported  chiefly  to  South  America, 
the  United  States,  and  the  East  Indie^i,  with 
smaller  quantities  to  Bussia,  Belgium,  &c 

Mbbcust.  In  the  Solar  System,  the  planet 
nearest  the  sun.  The  mean  distance  of  Mer- 
cury from  the  sun  is  0-3870981,  the  earth's 
mean  distance  being  taken  as  unit;  it  is 
consequently  little  more  than  a  third  of  the 
earth's  distance,  and  equal  to  about  36,000,000 
miles.  His  mean  sidereal  revolution  is  per- 
formed in  87'969,258  mean  solar  days,  and 
his  successive  oppositions  or  ooi^junctions  take 
place  at  interyals  of  116-877  mean  solar  dayi. 
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The  orbit  is  indined  to  the  ediptie  in  an  angle 
ofjo  (/  gn,  n^d  Its  eccentricity  is  greater  than 
that  of  any  other  of  the  old  planets,  being 
0  205,515,  the  major  axis  being  nnit.  Mercury 
being  an  inferior  planet  always  appears  in  the 
neighbonrhood  of  the  sun ;  his  greatest  elonga- 
tion, or  BDgnlar  distance  from  the  son,  amounts 
only  to  28°  48';  so  that  he  is  Texy  seldom, 
-when  at  his  greatest  distance  from  the  earth, 
yisible  to  the  naked  eye,  and  then  only  at 
sunrise  or  sunset  His  apparent  diameter 
varies  from  5"  at  his  superior  conjunction 
to  12"  at  his  inferior  conjunction  when  nearest 
the  earth.  At  a  distance  equal  to  the  mean 
distance  of  the  sun  from  the  earth,  the  apparent 
diameter  is  6*9^'.  His  true  diameter,  compared 
with  that  of  the  earth  taken  as  unity,  is  -398, 
or  about  3, 140  miles.  On  account  of  the  small- 
ness  of  the  planet  and  its  proximity  to  the  son, 
it  is  difficult  to  distinguish  any  features  on  the 
surface.  Mercury,  like  the  moon  and  Venus, 
exhibits  phases;  and  the  planet  is  supposed 
to  reyolve  about  its  axis  in  24  h.  5  m.  28  s.; 
but  the  eridence  on  which  this  rests  is  far 
from  conclusive.  Mercury  is  sometimes  seen 
to  pass  oyer  the  sun*s  disc.  This  can  only 
happen  when  he  is  in  one  of  his  nodes  nearly 
at  the  same  time  that  he  is  at  his  inferior 
coi\junction.  The  phenomena  are  of  more 
frequent  occurrence  than  the  transits  of  Venus, 
but  of  far  less  astronomical  importance.  The 
two  next  transits  will  be  visible  m  this  country, 
and  will  occur  at  the  following  dates:  1868, 
Nov.  4;  1878,  May  6.     [Planbt.] 

Mervaiiser.    [Mbrous.] 

Merrer.  In  Law,  the  destruction  of  a 
lesser  estate  in  lands  and  tenements  by  the 
acquisition  of  a  greater  estate  in  the  same, 
immediately  succeeding,  by  the  same  party 
and  in  the  same  right.  Thus  an  estate  for 
vears  wiU  merge  in  an  estate  for  life,  if  there 
be  no  other  intervening  estate ;  and  an  estate 
for  b'fe  in  an  estate  of  inheritance.  So,  if 
a  landowner  becomes  entitled  to  a  sum  of 
money  charged  on  the  land,  the  charge  will 
generally  be  merged.  There  is  no  merger  of 
an  estate  tail. 

Merfns  (Lat  a  diver),  A  linneean  genus 
of  Anserine  birds,  characterised  by  a  beak 
thinner  and  more  cylindrical  than  that  of 
the  ducks,  and  with  each  mandible  armed  at 
its  margins  with  small  pointed  teeth  directed 
backwa^ls,  like  those  of  a  saw:  the  upper 
mandible  is  curved  downwards,  at  its  extremity. 
The  goosander  {Mergus  serrator)  and  the  mer- 
ganser (Merffus  Merffon&er)  are  examples  of 
this  genus. 

BI«rloarp  (Gr.  /ucp(f,  a  portion,  and  Kapfit6Sf 
fruit).  In  Botany,  the  half  of  the  double  fruit 
of  an  umbeUifer. 

Mertdlaa  (Lat  meridies,  mid-day).  In 
Astronomy,  a  great  circle  of  the  sphere  psssing 
through  the  poles  of  the  earth's  axis  and  the 
zenith  of  the  spectator.  It  is  the  circle  on 
which  the  latitudes  of  places  are  reckoned, 
eommencinff  from  the  equator,  which  it  inter- 
sects at  right  angles.  [Dborbb.] 
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Xeridlan  Altttade.  The  altitude,  or 
height  above  the  horizon,  of  any  celestial  olject, 
when  it  crosses  the  meridian  of  a  place. 

Meridlftiit  Virst*  The  meridian  from 
which  longitudes  are  reckoned.  The  choice  of 
the  first  meridian  is  entirely  arbitrary;  and 
most  nations  reckon  the  longitudes  from  their 
capital  or  meridian  psssing  through  th^  prin- 
cipal observatories.  Thus^  in  i^g^ish  wcrio; 
the  longitude  is  reckoned  from  Gtreenwidi; 
in  French,  fr^m  Paris;  in  Russian,  from  St 
Petersbuj^  &c.  Ptolemy  employed  Uie  Canary 
Islands,  the  French  formerly  reckoned  from 
Ferro,  and  the  Dutch  from  tJ^e  Peak  of  Tene> 
riife.    Mereator  chose  the  island  Del  Corvob 

[LoiTOITUDE.] 

XOeridian  of  a  Olobe  or  tlio  BnuM 
Meridian.  A  graduated  circular  ring,  within 
which  em  artificial  globe  is  suspended  and  re- 
volves, and  by  means  of  which  it  is  connectfd 
with  the  frame  bearing  the  horizontal  scale. 
Meridian  lines  are  also  traced  on  the  globe 
itself,  usually  at  15°  distance^  or  a  difiference 
of  longitude  corresponding  to  an  hour  of  time. 
It  is  probable  that  these^  with  the  parallels  of 
latitude,  suggested  to  Descartes  the  idea  of  co- 
ordinateSf  which  he  applied  so  sncceasfnlly  to 
connect  algebra  with  geometiy. 

Blerldian  Une.  A  line  traced  cm  the 
surface  of  the  earth,  coinciding  with  the  intet^ 
section  of  the  meridian  of  the  place  with  ^ 
sensible  horizon. 

aceiino  Sheep.  A  breed  of  sheep  till 
lately  peculiar  to  Spain,  but  now  reared  m 
Saxony,  and  particukriy  in  Australia,  chiefly 
for  the  superior  fineness  of  their  wooL  The 
word  merino  signifies  an  overseer  of  pastors 
lands,  and  is  applied  to  this  breed  of  sheep^ 
because,  in  Spain,  they  are  kept  in  immense 
flocks,  imder  a  system  of  shepherds,  with  a 
chief  as  a  head,  and  with  a  eeneral  right  of 
pasturage  all  over  the  kingdom.  The  best 
flocks  of  Spanish  merinos  are  found  in  Leon 
and  Castille ;  of  the  Saxon  variety,  at  Stolpen 
and  Bochsburg ;  Jiut  merinos  are  to  be  found 
in  North  America,  the  C^pe  of  Good  Hope^ 
and  above  all  in  New  South  Wales,  which  has 
become  one  of  the  principal  wool-growing 
countries  in  the  world.  There  are  one  or  two 
flocks  of  pure  merinos  in  this  country;  but 
the  unfitness  of  the  climate,  and  the  high  prices 
both  of  wool  and  of  mutton  discourage  any 
attempt  to  displace  the  larger  native  breeds. 
[Shebp."| 

Merlea  (Fr.).  In  Fortification,  &e  part  of 
the  parapet  between  two  embrasures. 

Mermaid  (Ger.  meer,  sai,  and  magd, 
maid),  A  fabulous  creature;  the  fore  psrt 
woman,  the  hinder  half  fish.  The  animals 
which,  viewed  at  a  distance,  may  have  wigisated 
the  idea  of  mermen  and  mermaids,  are  the 
cetaceous  ditgong  and  manatee :  these  have  thnr 
fore  fins  rudely  fashioned  like  arms  and  bands, 
and  terminate  behind  in  a  fish-like  tail  l%a 
nipples  are  pectoral ;  and  they  are  often  eeen 
ascending  to  the  sur&oe  to  breatiie,  dasping 
their  suckling  young  to  the  breast 
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The  £unily  of  Insessorial 
Inds  of  which  the  hee-eatar  (dferops)  is  the 
tjpe. 

Wm  (Or.).  In  Azchitecture,  the  plane 
£iee  betveni  the  chmnelB  in  the  triglyphs  of 
the  Doric  oidab 

WUnauntm  A  name  given  to  the  brilliant 
eryiUli  of  brownish-green  Mica  {BioHte)  from 


The  &mily  of  Dentixoetral 
potherB  of  which  the  thmah  (Menda)  is  the 
type.    [Thbosh.] 

Kenilliui.  A  genns  of  Fungi  well  known 
tt  eompriauig  the  species  which  produces  Dry 
BoL  This  punt  is  oJled  Jl£.  Uwrymans.  Coni- 
ferooi  wood  is  Teiy  liable  to  be  attacked  by 
Uus  dentructive  agent,  but  its  attacks  are  not 
eonfined  to  such  wooiid,  other  timber  when  it 
fidls  in  its  way  bein^  equally  liable  to  destruc- 
tkn.  It  will  sometimes  penetrate  even  thick 
▼alls,  to  the  destruction  of  the  mortar.  In 
vine-ceUars  it  destroys  shelves  and  laths,  and 
eraeps  amongst  the  sawdust  used  for  packing, 
iltiaistdy  attacking  the  corks  and  spoiling  the 
viiMu  Bence  sawdust  should  not  be  used  in 
celkn  liable  to  this  pest ;  and  if  wood  is  any 
vaj  used,  it  should  be  kyanised.   [Dht  Sot.] 

MesamlnryaeeaB  (Hesembryanthemum, 
oae  of  the  genera).  A  rather  extensive  but  not 
Tfiy  important  order  of  perigynous  Exogens 
of  the  ricoidal  alliance.  They  are  succulent 
hrriM,  abundant  in  South  Africa  and  distin- 
gaished  by  their  numerous  conspicuous  petals, 
&Qd  several  consolidated  carpels.  Many  of 
them  are  very  beautifuL 

MEasemlirjaiitlieiiMun  (6r.  iUffo%  the 
middle;  f/i/3puor,  enUnyo;  and  Mos,  a  flower), 
A  feiy  laige  genus  of  succulent  Gape  plants,  of 
vtich  many  species  are  conspicuous  for  the 
Waty  of  their  flowers^  which  expand  in  sun- 
thbe,  and  close  up  in  gloomy  weather.  They 
in  diiefly  interesting  on  account  of  the  hy- 
gnmetzic  quality  of  their  fruity  which  when 
vetted  opens  out  into  numerous  radiating 
Tshea,  and  when  dry  contracts  with  force  into 
&  compact  and  apparently  solid  body.  This 
^t  is  sometimes  called  the  Fig-marigold. 

jfeaewetiphalow  (Or.  fiicos,  and  iyK4- 
•aXtt,  trtdn).  The  natural  primary  division 
ef  the  brain,  which  is  usually  encompassed  by 
the  parietal  segment  of  the  cranium,  and  con- 
nsta  of  the  lobe  of  the  third  ventricle,  the  optic 
Itihea,  with  the  appendages  called  the  eona- 
nwa,  hypopkjfsiM,  and  in  fishes  the  hypoaria, 
Chmusier  gave  the  term  mesooephale  to  an 
trtifldal  combination  of  the  pons  varolii  with 
th«  optic  lobes,  dissociating  the  one  from  the 
iBfdnUa  oblongata  and  cerebellum,  and  the 
oUier  from  the  lobe  of  the  third  ventricle. 
Bj  some  anthropotomists  the  term  meeo- 
f^iatttm  is  used  synonymously  with  that  of 

Mwamtaij  (Or.  liMvdn^pw).  The  mem- 
Imoe  by  wfaidi  the  intestines  are  attached  to 
the  votebne;  it  is  formed  of  a  duplicature  of 
^«  peritonsenm,  and  supports  the  nerves  and 
Tessds  of  the  inftestines. 
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Mesitylene.  A  hydrocarbon  »  CsFi,. 
produced  by  the  action  of  sulphuric  acid  upon 
acetone. 

MesliB  (Old  Fr.  mesler,  U  mix),  A  mixture 
of  various  kinds  of  grain. 

Mesmerlmi.    [Maokbtism,  Aitiual.] 

BKeme  Proeewi.  Such  process  as  intervenes 
between  the  beginning  and  end  of  a  suit  It 
is  opposed  to  final  process,  or  that  which  takes 
place  by  way  of  execution  after  judgment. 
Imprisonment  for  debt  on  mesne  process  was 
formerly  effected  on  the  bare  affidavit  of  one 
person,  stating  that  another  owed  him  20/., 
but  except  as  regards  absconding  debtors  was 
abolished  by  the  Act  I  &  2  VicL  c.  110. 
[Arbbst.] 

BKesne  Proflta.  The  yearly  rents,  &c.  of 
land  held  illegally,  which  are  recoverable  in 
an  action  of  trespass  by  the  lawful  owner  after 
he  has  recovered  possession  of  the  land. 

M«soearp  (GFr.  iiitros,  and  Kapit6s^  fridt). 
In  Botany,  that  part  of  a  pericarp  which  lies 
between  the  epicarp  and  endocarp. 

BKesooolon  (Gr.  fitffAieuXoif),  The  mesen- 
tery of  the  colon :  it  is  an  extensive  duplicature 
of  the  peritonteum. 

BKesolabe  (Gr.  iuffo\a$4u,  to  take  by  the 
middle^  An  instrument  employed  by  the 
ancients  for  finding  two  mean  proportionals 
between  two  given  lines ;  thpse  were  required 
in  the  problem  of  the  duplication  of  the  cube. 
(See  Eutocius  On  the  Works  of  Archmedee,  and 
the  third  book  of  Pappu&) 

Meaolite  ^Gr.  fi4<roSf  and  \($os,  atone; 
because  it  is  intermediate  between  Natrolite 
and  Soolezite).     A  lime-and-soda  Mesotype. 

MesopblOBain  (Gr.  fi^o-oy,  and  4>Xoi^f, 
hark  or  rind).  In  Botany,  tlie  cellular  layer 
of  bark  overlying  the  liber,  and  underlying 
the  epiphloeum,  i.e.  the  layer  immediately  be- 
neath the  epidermis. 

BKesopliylliun  {Qtr,  fi^o-or,  and  4>^AXoy,  a 
Uaf).  In  Botany,  the  parenchymatohs  tissue 
forming  the  fleshy  part  of  a  leaf  between  the 
upper  and  lower  integuments. 

BKesothoraz  (6b.  fUo-of,  and  0i6pa{,  the 
chest\  In  Entomology,  the  posterior  segment 
of  the  alitrunk,  which  bears  the  posterior 
pair  of  wings  and  the  third  or  posterior  pair 
of  legs. 

Mesotype  (Gr.  m^os,  middle^  and  tint^t^ 
type).  The  name  given  by  Haiiy  to  Natrolite, 
beicause  the  primary  form  of  its  crystals  is  in- 
termediate between  Analcime  and  Stilbite. 

Mesoxallo  Aoid.  An  acid  obtained  by 
boiling  a  saturated  solution  of  alloxanate  of 
baryta^  which  is  thus  resolved  into  mesoxalate 
of  baryta,  and  other  products.  This  acid  is 
cxystaUisable,  and  very  sour  and  soluble.  It4 
formuk  is  €«  H- Oio'2HO. 

Meaosoie  (Gr.  t^^os,  and  M,  life).  The 
name  given  by  Professor  Phillips  to  the  middle 
of  the  three  great  geological  periods,  more  usu- 
ally denominated  Sbookdabt.  The  mesosoic 
group  includes  (1)  the  new  red  sandstone  or 
triassic,  (2)  the  has^  (3)  the  great  series  of  the 
oolites,  (4)  the  Wealden,  and  (5)  the  cretaceous 
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Beriefl,  and  is  of  great  importance  in  England, 
owing  to  the  man^  useful  mineralB  which  it 
yieldi.  It  is  also  nch  in  fossils,  being  remark- 
able for  reptiles'  bones,  manj  of  them  indicating 
animals  of  singular  forms  and  proportions.  It 
is  not  the  case,  however,  as  once  supposed,  that 
reptiles  first  appear  in  mesozoic  rocks,  as  they 
have  been  recently  found  in  coal  measures. 
Neither  is  this  middle  period  without  represen- 
tative forma  of  animals  of  still  higher  organisa- 
tion ;  as  quadrupeds  certainly,  and  birds  pro- 
biibly,  existed  during  the  whole  of  it  The 
minerals  include,  besides  limestones  and  cement 
stones  very  rich  and  extensive  deposits  of  iron- 
ore,  and  abundant  stores  of  rock  salt  and  salt 
springs. 

MespUns  (Lat ;  Gr.  fUaviKov,  the  MedUir^ 
tree).  The  botanical  name  of  the  genus  of  the 
Medlar.  The  common  medlar  is  called  MetpiluB 
gtrmanica,     [Medlar.] 

Mess  (Lat.  mensa,  a  tahU),  In  Military 
language,  the  public  dinner  prepared  for  the 
officers  of  a  regiment  or  detachment,  and  to 
the  support  of  which  they  are  bound  to  con- 
tribute a  portion  of  their  pay.  Generally 
speaking,  only  married  officers  are  exempted 
from  contributing  to,  and  dining  at,  the  mess ; 
the  rest  preside  over  it  in  rotation,  without 
respect  to  military  rank.  There  is  a  small 
government  allowance  in  aid  of  the  expenses 
of  the  officers'  mess.  Messes  for  seigeants  have 
now  been  universally  established. 

Mbss.  In  the  Hoyal  Navy,  the  general 
meeting  of  the  officers  at  the  meals.  &  large 
ships  Uiere  are  the  ward-room  mess,  gun-room 
mess,  midshipmen*8  mess^  and  engineer's  mess. 
In  ships  of  the  frigate  class  and  smaller  yessels, 
the  ward  room  is  wanting.  The  sailors  are  also 
divided  into  messes  of  eight  to  twBlve  men  each, 
among  whom  one  acts  as  cook  and  messman. 
Each  officers'  mess  has  its  steward,  who  serves 
as  caterer. 

BCessenrer  (Fr.  messager,  from  Lat  mis- 
sus, tent)  or  VoyoL  In  Naval  language,  a 
hawser  or  small  cable  of  about  six^  fathoms  in 
length,  wound  round  the  capstan,  and  employed 
to  transmit  the  capstan's  power  to  the  great 
cable,  which  from  its  non-pliability  would  fail 
to  bite  so  well  on  the  barrel.  As  the  messenger 
is  wound  on  at  one  end  it  is  wound  off  at  the 
other,  the  loose  end  being  nipped  on  to  the 
cable  lower  down,  so  as  to  xnake  the  action 
continuous. 

MessengerSf  Xliiff*s.  Certain  officers 
employed  in  the  secretary  of  state's  department 
to  convey  despatches,  either  at  home  or  abroad. 
They  were  formerly  employed  in  serving  the 
secretaries'  warrants  for  the  apprehension  of 
parties  chai^d  with  high  treason;  or  other 
grave  offences ;  and  in  such  cases  it  was  not 
unusual  for  them  to  detain  their  prisoners 
at  their  own  houses.  In  the  year  1713  the 
Ambassador  of  the  emperor  of  Morocco  was 
taken  into  custody  by  a  king^s  messenger,  and 
released  only  after  a  lapse  of  six  months. 

BKesslad.  The  name  given  to  the  only 
modem  epic  poem  of  Gennany;  the  subject  of 
^00 
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which  is  the  sufferings  and  triumph  of  the 
Messiah.  It  is  written  in  hexameter  verse,  for 
which  the  German  is,  perhaps,  better  fitted 
than  any  modem  language,  and  consists  of 
twenty  books.  The  pubUoition  of  this  poem 
procured  for  its  author  a  great  reputation ;  but 
posteiily  does  not  appear  to  sanction  the  high 
award  pronounced  on  it  by  contemporaneous 
writers.  The  reputation  of  Elopstock  among 
his  own  oountiymen  rests  chiefly  on  his  Odes; 
and  it  must  be  admitted  that  in  all  those 
parts  of  his  epic  poem  into  which  a  lyric 
spirit  could  bemfused — ^in  other  words,  when- 
ever the  feelings  or  the  sympathies  were  to 
be  excited — ^there  are  few  poets,  either  an- 
cient or  modem,  to  whom  he  deserves  to 
be  postponed;  but,  on  the  other  hand,  the 
dignity  and  sublimity  of  his  sentiments  are 
not  unfrequently  disfigured  by  the  pedantry 
and  affectation  of  his  style,  and  the  tedious- 
ness  of  his  episodes. 

Messiah.  An  old  Hebrew  word,  sigmfy- 
ing  the  anointed  or  sacred,  corresponding  with 
the  Greek  word  xp«^^';  &iid  m  this  sense 
api^ied  by  Christians  to  the  Saviour,  as  it  vas 
anciently  applied  by  the  Jews  to  their  prophets, 
priests,  and  kings,  who  were  all  anointed  when 
they  assumed  their  office. 

llesav&Airo  (Mod.  I^t  messuagimn).  In 
Law,  a  messuage  is  said  to  be  properly  a 
dwelling-house  with  a  small  portion  of  land 
adjacent  It  is  now  on«  of  the  general  words 
used  in  the  legal  description  of  dwriling-housea 
with  the  land  attached. 

Mtostliio.  In  Spanish  Americi^  the  child 
of  a  Spaniard  or  Creole  and  a  native  Indian. 
[Mulatto.] 

Metal>oUaiis  (Gr.  /AerajBoX^,  ehan^\  A 
snbdass  of  insects,  including  all  those  which 
undergo  a  metamorphosis.  y 

IBetmMurpal  (Gr.  itxri,  between;  tcofris, 
in  the  sense  of  the  lorisQ.  Belonging  to  the 
metacarpus,  or  that  part  of  the  hand  which  is 
between  the  wrist  and  fingers. 

BKetaoentre.  A  term  first  applied  by 
Bouguer  to  a  certain  point  of  a  floating  body 
upon  the  position  of  which  the  stability  of  the 
body  depends.    [Htdbostatics.] 

Metaoetone  (Gr.  firrcC,  indicating  rAan^ ; 
and  acetone^.  O^e  of  the  products  formed 
during  the  distillation  of  a  mixture  of  one  part 
of  starch  or  sugar  with  eight  of  quidc  lime ; 
it  is  a  colourless  liquid,  insoluble  in  water, 
but  soluble  in  alcohol  and  ether,  and  of  an 
agreeable  odour.  Its  formula  is  C«  H5  0.  It 
is  converted  by  oxidising  agents  into  nutdce" 
tonic  (propionic)  acidsCe Hb  O,  +  H 0. 

BKetaolilortte.  A  mineral  resemhling 
Chlorite,  found  in  green  aggregated  ciystals 
at  Buehenberg  in  the  Harz. 

BKetayaUlo  JLoid.  When  gallic  acid  is 
rapidly  heat«d  up  to  about  48(P,  carbonic  add 
and  water  are  evolved,  and  a  black  product 
remains  soluble  in  the  alkalies,  and  forming 
insoluble  compounds  with  many  of  the  metallic 
oxides.  This  product  has  been  termed  tsels* 
gaUie  acid. 
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SBeta«:enesis  (Gr.  f&ercC^  indicating  change ; 
and  7^Ke<ri J,  birtky,  The  changes  of  form  wmch 
the  repreflentatiTe  of  a  specids  nndergoes  in 
passiog;  by  a  series  of  snccessiTely  generated 
indiviaaals,  from  the  egg  to  the  perfect  or 
imago  state.  It  is  contradistinguished  from 
vutatnorphosUy  in  which  those  changes  are 
iinder^ne  by  the  same  individuals.  The 
foIlowiDg  is  an  example  of  metagenesis :  The 
egg  of  the  Medusa  is  developed  into  a  polype 
which,  assuming  a  form  called  Strobila,  sepa- 
rates into  numerous  individual  young  Medusae. 
The  larval  polype  propagates  other  simiiflur 
poljpes  by  gemmation,  each  of  vhich  becomes  a 
StrMa,  and  is  resolved  into  numerous  Medusn. 
Thus  there  is  a  succeasive  production  of  pro- 
creating individuals  from  a  single  impregnated 
Oram  of  a  Medusa,  according  to  the  Uw  of 
Fftrthenogenesis. 

Metallic  Colours,  A  term  sometimes 
applied  to  pigments  of  mineral  origin,  to  dis- 
tiDgaish  them  from  colours  derived  from  the 
animal  and  vegetable  kingdoms.  Many  metals' 
yield  coloured  compounds  capable  of  being  em- 
ployed as  pigments;  but  chromium,  copper, 
lead,  and  iron  are  especially  distinguished  for 
the  valuable  colours  which  they  produce. 

Mutallie  Trmcton.  Towards  the  end 
of  the  last  century.  Dr.  Elisha  Perkins,  of 
Norwich  in  Connecticut^  introduced  a  me- 
thod of  treating  diseases  by  drawing  over 
the  affected  part  two  small  metallic  rods 
made  of  different  metals,  which  he  called  me- 
taUio  iractorSf  and  the  operation  was  called 
iraetoration.  The  use  oi  tractors  has  been 
called  Verlanism. 

Metalloebromefl  (Gr.  ii4rraKKov,  metals 
and  ■xp&iui^  colour\  When  veiy  thm  films 
of  peroxide  of  leaa  are  deposited  by  electro- 
lytic action  upon  polished  steel  plates,  they 
glTo  rise  to  those  beautiful  prismatic  tints 
which  Nobili  first  described  under  the  above 
Dame. 

KetaUotds  (Gr.  fi^aXXor,  and  c78os,/orm). 
A  term  sometimes  applied  to  the  inflammable 
non-metallic  bodies,  such  as  sulphur,  phos- 
phorus, &c,  or  sometimes  to  all  the  non- 
metullic  elementa.  The  metallic  bases  of  the 
fixed  alkalies  and  alkaline  earths  were  at  one 
time  called  metalloids,  in  consequence  probably 
of  their  low  specific  gravity. 

MetaUarry  (Gr.  fisTaWovffydWf  I  emdt  or 
work  metals).  The  art  of  separating  metals  from 
their  ores.  Some  of  the  principal  metallurgic 
processes  are  described  under  the  respective 
metals.  Dr.  Percy's  Metallurgy  is  the  most 
comprehensive  English  work  upon  the  subject, 
apd  PhiUips's  MeiaUurgy  is  a  useful  compen- 
dium. See  also  P^louze  and  Fr^y,  CMmU 
iMtganique^  ii.,  and  Dumas'  Chimie  appligruie 
araArts, 

Metals  (Gr.  fUraXXop).  The  metals  oon- 
Btitute  a  numerous  and  important  class  of  ele- 
mentary bodies:  they  are  characterised  by  a 
diatinctive  lustre,  by  their  opacity,  and  by 
their  high  conducting  powers  in  respect  to  heat 

uid  electridty.    They  amount  (including,  how- 
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ever,  some  of  doubtful  character)  to  53  in 
number,  and  are  enumerated  in  the  following 
table,  together  with  the  abbreviations  or  s^/m- 
bole  by  which  they  are  usually  designated  in 
works  on  chemist^,  and  their  atomic  wetghts 
in  reference  to  hydrogen  as  unity : — 


Poteaaltim    • 

.    K 

S9 

Copper.    ,    . 

Ctt 

82 

Sodinm    .    . 

.    Ka 

28 

Lead.    .    .    . 

Pb 

104 

Lithium  .    . 

.    Li 

7 

Thallium  .    . 

Tl 

204 

CasGium  .    . 

.     G8B 

183 

Bismuth    .    • 

Bi 

218 

BnbidiQm    • 

.    Eb 

86 

Cobalt  .    .    . 

Co 

80 

Nickel       .    . 

Ni 

80 

Barium   .    . 

.    Ba 

69 

Chromium     • 

Cr 

26 

Strontinm   • 

.    Sr 

44 

Yanadlum     • 

V 

68 

Calcium  .    . 

.    Oa 

90 

Tungsten       • 

w 

92 

MaffnoBium  • 

.    Mg 

13 

Tantalum .    • 

Ta 

188 

Niobium    .    . 

Nb 

98 

Alnmlnum  • 

.    Al 

14 

Uolybdenum . 

Mo 

48 

Gluoinnm    • 

.    Q 

7 

Uranium   .    • 

U 

60 

Ziroonliun   . 

.    Zr 

84 

Tellurium 

Te 

64 

Thorinm.    . 

.    Th 

60 

Titanium  .    . 

Ti 

24 

Yttrium.    . 

.    T 

82 

Antimony .    • 

Bb 

122 

Brbinm   .    • 

.    Er 

? 

Ajnenio     .    . 

As 

7« 

Terbium .    . 

.    Tb 

? 

Cerium    .    . 

.    Ce. 

46 

Ifercury    •    • 

Hg 

100 

.    La 

44 

Silver  .    .    . 

Ag 

108 

Didymiom  . 

.    Di 

48 

Gold     .    .    . 

aS 

197 

Platinum      • 

Pt 

99 

Iron     .    .    . 

.    Pa 

S8 

Palladium     . 

Pd 

64 

Manganeee    . 

.    Hn 

28 

Bhodium  .    . 

Bo 

62 

Zino     •    .    . 

.    Zn 

82 

Buthenium   . 

Ba 

62 

Tin.    .    ,    . 

.    Bn 

59 

Osmium    .    . 

Os 

100 

Cadmium.    • 

.    Cd 

20 

Iridium    .   . 

Ir 

99 

The  first  five  of  the  metals  upon  the  pre- 
ceding list  are  distinguished  as  the  metals 
of  the  alkalies ;  their  oxides  are  powerfully 
alkaline ;  they  have  an  intense  affinity  for  oxy- 
gen, and  decompose  water  at  all  temperatures. 
The  next  four  metals  are  the  bases  of  the  al- 
kaline earths;  with  the  exception  perhaps  of 
magnesium,  they  also  decompose  water  at  all 
temperatures.  The  ton  succeeding  metals,  with 
the  exception  of  aluminum,  have  been  but  im- 
perfectly examined ;  they  are  generally  desig- 
nated as  the  bases  of  the  earths.  The  following 
twenty-two  metals  have  been  sometimes  divided 
into  those  which  form  basic  oxides,  and  those 
which  form  acids ;  and  they  have  been  separated 
into  other  distinctive  groups,  having  reference 
to  the  action  of  acids  upon  them,  to  their 
action  upon  water  at  high  temperatures,  and  to 
the  isomorphism  of  their  salts ;  thf^se  characters, 
however,  are  not  sufficientlv  definite;  and  as 
regards  the  basic  or  the  add  character  of  their 
compounds  with  oxygen,  several  of  them  form 
compounds  belonging  to  both  classes.  The 
last  nine  metals  include  those  which  have  been 
particularly  designated  as  noble  metals;  they 
are  not  changed  by  air  or  by  water,  and  their 
affinity  for  oxygen  is  comparatively  feeble: 
to  some  of  these  properties,  however,  osmium 
forms  an  exception. 

Physical  Paofbrties. — ^A  high  degree  of 
hstre  is  one  of  the  leading  physical  characters  of 
the  metals,  the  colour  of  the  light  which  they 
reflect  varying  with  the  nature  of  the  metal  and 
the  number  of  reflections  to  which  it  has  been 
subjected.  In  most  cases  it  is  nearly  white, 
grey,  or  bluish:  from  sold  it  is  yellow,  and 
from  copper  red;  but  the  intensities  of  these 
colours  may  be  greatly  increased  by  repeated 
reflection. 
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The  opacitif  of  metals  is  such,  that  when  in 
very  thin  leaves,  they  transmit  no  light.  Gold 
is  so  fat-  an  exception,  that  when  beaten  into 
leaves  of  a  200,000th  of  an  inch  in  thickness 
it  transmits  green  light,  and  if  alloyed  with 
silver,  blue  light  There  are  also  other  means 
by  which  extremely  thin  metallic  films  may 
be  obtained^  and  which  often  exhibit  a  ceortain 
amount  of  trjinsparency. 

Hardness — Brittleness, — Few  of  the  metals, 
when  pure,  are  veir  hard ;  they  are  generally 
softer  than  steeL  Lead  may  be  scratched  by 
the  nail ;  and  potassium  at  60^  is  softer  than 
WAX.  Some,  such  as  antimony,  arsenic,  and 
bismuth,  may  be  easily  pulverised :  others  are 
brittle  at  one  temperature,  but  malleable  and 
ductile  at  another.  Zinc,  for  instance,  which 
at  common  temperatures  is  comparatively  brit- 
tle, may  be  rolled  and  drawn  into  wire  when 
heated  up.to.  300*^. 

Malleability^  or  the  capacity  of  being  ex- 
tended by  hammering  or  rolling,  belongs  to 
some  of  the  metals  in  a  very  remarkable  degree. 
Common  gold-leaf,  for  instance,  is  not  more 
than  a  2OO,6o0th  of  an  inch  in  thickness;  and 
three  grains  of  the  metal  are  sufficient  to  cover 
a  square  foot.  Silver,  copper,  and  tin,  also 
admit  of  great  extension  under  the  hammer. 
In  hammering  and  rolling;  some  of  the  metals 
become  so  hard  and  brittle  as  to  require  occa- 
sional annealing ;  in  these  cases  they  give  out 
much  heat.  The  following  is  the  order  of 
malleability:  gold,  silver,  copper,  aluminum, 
tin,  cadmium,  platinum,  lead,  zinc,  and  iron. 

Ductility. — The  malleable  metals  are  also 
ductile-,  i.e.  they  admit  of  drawing  out  into 
wire.  ^  In  this  respect,  gold,  silver,  platinum, 
and  iron  stand  at  the  head  of  the  list.  A 
grain  of  gold  may  be  drawn  into  500  feet  of 
wire.  A  wire  of  platinum,  not  exceeding  a 
30,000th  of  an  inch  diameter,  has  been  ob- 
tained by  placing  it  in  the  axis  of  a  small 
cylinder  of  silver,  and  then  drawing  the  com- 
pound wire  in  the  usual  way,  and  afterwards 
dissolving  off  the  silver  by  nitric  acid.  The 
order  of  ductility  is  83  follows:  gold,  silver, 
platinum,  iron,  copper,  aluminum,  zinc,  tin, 
and  lead. 

Ttnacity,  or  the  power  of  supporting  a 
weight  without  breaking,  is  an  important 
property  of  the  metala.  Iron  is  at  the  head 
of  the  list,  and  lead  at  the  bottom;  but 
the  respective  tenacities  are  much  influenced 
by  the  temperature  at  which  the  compari- 
sons are  made,  the  manner  in  which  they 
are  tested,  and  more  especially  by  the  pro- 
cess of  annealing.  A  wire  of  unannealed  iron, 
which  sustained  a  weight  of  26  lbs.,  only  bore 
12  lbs.  after  having  been  annealed;  and  a 
wire  of  copper  which  sustained  22  lbs.  before 
annealing,  was  broken  by  9  lbs.  after  anneal- 
ing. The  following  metals  are  arranged  in  the 
order  of  their  tenacities:  iron,  copper,  palla- 
dium, platinum,  stiver,  gold,  sine,  tin,  lead. 
The  tenacity  of  iron  compared  with  lead  is  as 
25  to  1. 

In  the  following  table  the  figures  represent 
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27-7 

Barer     . 

• 

.IWl 

M-7 

Platinim 

.m-i 

100-8 

Oopper  . 

• 

,Wi 

IM-T 

lion 

• 

.M-t 

the  number  of  pounds  required  to  break  wins 
one-tenth  of  an  inch  in  diameter: — 

Lead  .       , 
Tin 

Zlno  . 

Gold  .       . 

The  tenamty  of  a  metal,  with  few  exceptions; 
decreases  in  proportion  as  its  temperature  in- 
creases ;  but  iron,  though  less  tenacioua  at  212^ 
than  at  82^,  is  more  so  at  890^  than  at  2X7^. 

CrystaUisaii&n. — ^Metals  are  susoeptible  of 
assuming  the  crystalline  form.  Witn  many, 
this  may  be  effected  by  fasion  and  slow  coding, 
and  especially  by  suffering  the  melted  metal  to 
concrete  externally,  and  then  perforating  the 
solid  crusty  and  pouring  out  the  liquid  interior. 
The  cavity  so  finmed  will  be  then  lined  with 
crystals :  this  mode  of  proeeedine  answers  ex- 
tremely well  with  bismuth,  whi<£  f^unishes  a 
congenes  of  cubic  crystals.  When  the  metals 
are  precipitated  by  each  other,  they  often 
crystallise  during  their  deposition,  as  in  the 
precipitation  of  silyer  hj  mercury,  and  in  that 
of  lead  by  sine.  A  stick  of  phosphorus  im- 
mersed in  a  solution  of  silver  becomes  inonsted 
with  metallic  crystals.  Gold  is  occaaionslly 
deposited  in  a  crystalline  form,  from  its  ethereal 
solution.  During  the  electrolysis  of  metalhe 
solutions,  especially  when  low  powers  are  em- 
ployed, beautiful  crystals  are  also  occasionally 
obtained. 

The  crystalline  stmctore  of  a  metal  mate- 
rially affects  some  of  its  other  physical  propertifS. 
Copper,  silver,  and  eyen  gold,  become  compan- 
tively  hard  and  brittle  when  in  a  crystalline 
condition ;  and  the  most  brittle  metals  aie  those 
which  most  readily  assume  the  crystalline  fonn, 
such  as  bismuth  and  antimony.  Even  iron, 
which  in  one  condition  is  fibrous,  tough,  and 
tenacious,  becomes  relatively  brittle  when  it 
assumes  even  an  approach  to  a  aystalline 
structure ;  and  this  change  in  its  condition  is 
sometimes  the  result  of  changes  of  tempera- 
ture, and  shows  itself  in  bars  and  axles  which 
have  been  subjected  to  protracted  firicticm  and 
vibration. 

Specifio  Gravity. -The  specific  gravities  of 
the  metals,  or  their  relative  densities,  as  com- 
pared with  distilled  water  at  the  temperature 
of  60**,  are  shown  in  the  following  table;  they 
include  the  lightest  and  the  heaviest  solids. 
The  metal  lithium  is  the  lightest,  and  plati^ 
num  the  heaviest,  of  all  known  solids. 


Qsminm    .  . 

Flatlnnm  .  . 

Iridimn     .  • 

Gold     .    .  . 

Tungsten  .  . 

Moorcury   •  • 

Rhodium  .  . 

PaUadimn  . 

Ratbeninm  . 

Lead    .    .  . 

Thallinm  .  . 

BUver  .    .  . 
Bismuth 


.  21'40 
.  21-16 
.  81-16 
.  19-8 
.  17-6 
.  18-6 
.  12*0 
.  11*8 
.  11-8 
.  11-4 
.  11-8 
,  10-6 
9-8 


Cobalt 8*9 

Copper.    ....  8*9 

Nickel 8-8 

Molybdenum.    .    .  8*6 

Cadmium ....  8*6 


Iron 
Tin.    .    . 
Zinc.    .    . 
Columbium 
Antimony 
Tdlnxinm 
Amnio 
Chxomimn 
Titanium  . 
Aluminum    . 
StiTontium 
Glndnum 
Hagneaium  • 
Galdnm    .    < 
Sodium 
Potaasiuffl    . 
Lithium 


.  .    W 
.   .    7*8 

.    .  7*2 

.    .  7*1 

.  .  e-0 

.    .  •■7 

.    .  6*6 

.   .  *•« 

.   .  «-3 

.    .  6*» 

.    .  *•« 

.   .  ^* 

.    .  2-1 

,    .  1-74 

•  1*5 

.    .  0-W 

.  .  o-« 
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S^tu>n  of  Metals  to  Hcai. — The  changes  of 
buUt  which  metaLs  undergo  ^th  changes  of 
Umperature  are  relatiTelj  greater  than  those  of 
other  bodies ;  but  each  metal  has  its  peculiar 
rate  of  expansion,  as  shown  in  the  following 
table,  in  which  1,000,000  parts  of  each  metal 
are  assuned  to  be  heated  firom  32^  to  212°  :•— 


Increase 

Increase 

In  length 

in  bnlk 

Platinum    . 

.     1  in  1131 

1  in  377 

Palladium  . 

I  in  1000 

1  in  333 

Antimony  . 

lin    923 

1  in  307 

Iron  . 

lin    846 

lin  282 

Bismuth    • 

lin    718 

lin  239 

Gold .        . 

lin    682 

lin  227 

Copper       . 

lin    682 

lml94 

SHy^       . 

.     lin    624 

1  in  176 

Tin    •        . 

.     lin    616 

1  in  172 

Lead.        . 

lin    361 

lin  117 

Zinc  . 

lin    340 

lin  113 

The  expansion  of  glass  is  nearly  the  same  as 
that  of  platinum,  and  hence  wires  of  that  metal 
may  be  welded  into  fused  glass  without  inconye- 
nience;  but  if  we  substitute  a  wire  of  another 
metal,  its  different  rate  of  contraction  tends  to 
break  the  glass  as  it  cools.  8o  also  a  compound 
bar  of  iron  and  copper,  or  of  platinum  and  sil- 
Ter,  formed  by  riveting  strips  of  the  metals  to 
each  other,  though  it  remains  straight  at  the 
kmperature  at  which  they  were  riveted,  be- 
comes warped  or  curved  when  heated  or  cooled. 
The  metallic  thermometer,  and  the  compensa- 
tion pendulum  or  balance-wheel  as  applied  to 
docks  and  watches,  are  illustrations  of  the  same 
principle. 

The  force  exerted  in  this  act  of  metallic 
expansion  is  so  considerable  as  often  to  produce 
injorious  effects  when  not  adequately  provided 
for,  as  in  railways^  bridges,  water  and  gas 
pipes,  and  in  the  beams,  coliunns,  and  roofs  of 
buildings. 

The  expansion  of  a  metallic  bar  has  been 
saccessiul^  applied  as  a  means  of  measuring 
high  temperatures,  as  in  DanieWs  pyrometer. 

That  tke  metals  are  excellent  conductors  of 
kat  is  learnt  by  the  rapidity  with  which  heat 
passes  from  one  end  to  the  other  of  a  metallic 
bar;  and  that  the  different  metals  thus  transmit 
heat  with  different  degrees  of  d&icility,  is  shown 
by  oomparatiye  experiments.  If,  for  instance, 
two  similar  bars  of  silver  and  of  platinum  be 
heated  at  one  end,  the  silver  will  be  more 
rapidly  heated  throughout  than  the  platinum. 
Gold,  silver,  and  copper  are  among  the  best 
conductors ;  then  come  iron,  zinc,  and  tin ;  and 
lastlv,  lead.  A  consequence  of  this  property 
of  the  metals  is,  that  they  communicate  and 
abstract  heat  more  readily  than  other  bodies ; 
that  they  feel  hotter  and  colder  than  wood,  or 
other  bad  conductors,  though  of  the  same 
temperature.  If  the  thermo-conducting  power 
of  gold  be  assumed  as  =100,  that  of  silver 
will  be  about  98,  of  copper  90,  of  iron  38,  of 
tin  30,  and  of  lead  only  18. 

The  polished  metals  are  remarkable  for  their 
low  power  of  emitting  and  of  receiving  radiant 
^<U,    A  polished  metallic  vessel  filled  with 
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hot  water,  is  a  long  time  in  cooling ;  and  such 
a  vessel  containing  cold  water,  and  placed 
before  the  flre,  is  along  time  in  acquiring  heat. 
When  the  polish  is  taken  o£^  the  radiating  and 
receptive  powers  of  such  vessels  are  increased ; 
but  under  all  cbcumstances  the  metals  are  bad 
radiators.  If  we  compare  the  radiating  power 
of  a  surface  coated  with  lampblack,  with  that  of 
polished  gold,  silver,  copper,  or  tin,  it  is  nearly 
as  100  to  12 ;  and  all  tarnished  metals  radiate 
better  than  those  which  are  bright  and  clean. 

Fusibility. — The  metals  are  all  susceptible  of 
fusion  by  heat,  but  the  temperatures  at  which 
they  liquefy  are  extremely  various.  At  higher 
temperatures  than  those  required  for  their 
fiision,  the  metals  are  volatile^  and  many  of 
them  may  be  distilled  in  close  vessels.  Mercury 
is  volatile  at  temperatures  above  40^.  A  piece 
of  gold  leaf  suspended  over  it  in  a  stopped 
botde  becomes  slowly  whitened  by  amalgama- 
tion. Cadmium,  potassium,  sodium,  tellurium, 
zinc,  and  magnesium,  are  volatile  at  a  red  beat, 
and  arsenic  below  a  red  heat  Crold  and  silver 
are  converted  into  vapour  when  exposed  to 
intense  heat;  and  most  of  the  other  metals 
evaporate  under  similar  circumstances. 

Although  the  melting  points  are  mostly  men- 
tioned under  the  heads  of  the  respective  metals, 
it  will  be  convenient  to  give  in  this  place  a  table 
showing  how  some  of  the  more  important  metals 
differ  from  each  other,  in  regard  to  the  tem- 
perature at  which  they  pass  from  the  solid  to 
tho  liquid  state.  The  metals  are  here  arranged 
in  two  groups :  1,  those  which  are  fusible 
below  a  red  heat  (1000°) ;  and  2,  those  which 
are  fusible  above  this  temperature.  The  metals 
not  included  in  this  list  can  be  readily  fused 
only  under  the  oxy-hydrogen  blowpipe : — 

Fusibls  below  a  Red  Heat, 


Menmiy 

Potaasiiun 

Sodimn 

Tin 
Cadmium 

.       .     4ff> 
.       .    ISO" 
.       .    200» 

.    442® 
.        .    442** 

Bismuth 
Lead      .       . 
Zinc       . 
Antimony      . 
Calcium 
Magnesium    • 

.  600O 
.  612» 
.  773» 
,  900'* 
.  1000® 
.  1000** 

Fusible  above 

a  Bed  Heat. 

Aluminum 
Silver     . 
Copper  . 

.        .  1760» 
.        .  1873« 

Gold      . 
Cast  iron       . 

.  201C® 
.  278(F» 

Specific  Heat  of  the  Metals.-^By  the  term 
specific  heat  is  meant  the  quantity  of  heat 
required  to  raise  equal  quantities  of  different 
substances  to  the  same  temperature.  If  we 
thus  compare  water  with  mercury  we  find  that 
the  specific  heat  of  water  being=  1*000,  that  of 
an  equal  weight  of  mercury  is  only  0-033.  The 
specific  heat  of  water,  therefore,  or,  in  other 
words,  its  capacity  for  heat,  is  very  great  com- 
pared with  that  of  the  metals,  as  shown  in  the 
following  table ;  from  which  it  will  also  be  seen 
that  the  specific  heat  of  the  metals  increases 
with  their  temperatures,  so  that  it  requires 
more  heat  to  raise  ihem  a  given  number  of 
degrees  when  they  are  at  a  hi^h  than  when  at 
a  low  temperature.  The  spedfic  heats  are  in 
all  cases  compared  with  water,  as«l  ;— 
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Between 

Between 

82*  &  2V29 

82<'&673« 

Iron  . 

.     01098 

0-1218 

Zinc  . 

.    00927 

0-1015 

Copper 

.     0-0949 

0-1013 

Bilver 

.     00557 

00611 

Antimony. 

.    0-0507 

0-0547 

Platinum  . 

.    00336 

0-0355 

Mercurj    . 

.    00330 

00350 

Relation  of  thb  Mbtai^  to  Electeicitt 
4ND  Maonbtisic. — In  respect  to  electrical 
conduction^  silver  is  the  best,  and  mercury 
the  worst  conductor.  Assuming  the  electro- 
conduction  of  silver  as  a  100,  that  of  copper 
is  about  92,  gold  65,  zinc  24,  tin  14,  iron 
12,  lead  and  platinum  about  8,  and  mercury 
2.  These  conducting  powers  are  remarkably 
influenced,  in  some  cases,  by  temperature. 
Thus,  in  reference  to  tin,  if  its  conducting 
power  at  82^  be  =  16,  at  212°  it  will  only  be 
s  10  ;  so  that,  in  general,  the  lower  the  tem- 
perature of  the  metal,  the  higher  its  electio- 
conducting  power.  [MIokbtism,  Tbbbbsteial.] 
Metals  which  are  bad  conductors  of  electricity 
become  most  heated  by  an  electric  current,  as 
is  well  shown  by  transmitting  a  current  of 
electricity  through  a  ^-ire  composed  of  alternate 
lengths  of  platinum  and  silver;  the  platinum 
only  becomes  red  hot. 

Magnetism. — ^The  peculiarities  of  iron  in 
respect  to  magnetism  nare  been  long  known,  as 
also  its  permanent  retention  by  steel.  When 
a  bar  of  iron  is  suspended  between  the  poles  of 
a  magnet^  it  is  equally  attracted  by  each,  and 
places  itself  parallel  to  the  magnetic  axis.  Some 
other  metals  are  similarly  idSected,  though  in 
an  inferior  degree ;  but  there  are  some  which 
appear  to  be  repelled  by  the  magnetic  poles, 
and  which,  when  properly  suspended  between 
them,  assume  a  direction  at  right  angles  to  the 
magnetic  axis,  placing  themselyes  equatorially. 
Faraday,  who  first  observed  these  phenomena, 
terms  such  substances  cliamagnetics.  He  has 
shown  tliat  various  solids,  liquids,  and  gases 
include  magnetic  and  diamagnetic  substances 
[Magnetism]  ;  and  that,  as  far  as  the  metals 
are  concerned,  they  may  be  airanged  in  the 
following  order  :— 


Iron  Gprlom  Bitimnth     '  Silver 

Nickel  TitanlTun  Antimony  Oopper 

Cobalt  Palladium  Zino  Gold 

Ifanganem   Platinum  Tin  Axsoilo 

Ohzomium   Oamlnm  Cadmium  Uranium 

Sodium  Iridium 

Mercnxy  Tunt^tea 
Lead 

Metameeonlo  Aold.  [Coxsnio  Acm.] 
BKetamerlo  (Gr.  /lerdC^  and  lUpos^  V^"^^)- 
A  term  applied  in  Chemistry  to  bodies  haying 
one  and  the  same  composition  and  atomic 
weighty  but  yet  differing  remarkably  in  certain 
of  their  properties,  probably  in  consequence 
of  dissimilar  molecular  constitution.  Thus, 
formiate  of  oxide  of  ethyle  fformic  ether)  and 
acetate  of  oxide  of  methyle  (methylo-acetic 
ether)  may  both  be  correctly  represented  by 
C.  Hf  O4,  but  the  elements  in  each  are  no 
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oupedy  80  represented  in 


doubt  * 

the  following  formu 

Formiate  of  oxide  of  ethyle  1 

C,H.0  +  C,H03         .    l^p  H  0 

Acetate  of  oxide  of  methyle    I  "  ^«  "•  ^«- 
C,H,0  +  C^H,0.        .J 

'  Isomeric  compounds,  the  equiralent  num- 
bers of  which  are  identical,  are  said  to  be 
metameric*     [Isoxbrisx.]  • 

Metamoipbio  Xoeks  (Gr.  fierJi,  and 
f^P^f  form).  The  materials  of  the  earth's 
crust  beneath  the  soil  are  called  by  geologists 
rock^  whether  they  are  bard  like  umestone 
and  granite,  plastic  like  clay,  or  Ioom  like 
sand ;  and  of  these  rocks  all  that  are  not  in  the 
condition  in  which  they  w«re  originally  acra- 
mulated,  must  be  regarded  as  chai^d,  altered, 
or  metamorphosed.  The  latter  •  expression  if 
technical,  and  means  that  a- definite  change  hat 
taken  place  in  the  structure  of  the  material 

As,  therefore,  all  mechanical  rocks  exce{)t 
coral  limestones  have  originally  been  deposited 
from  suspension  or  solution  in  water,  and 
therefore  in  the  form  of  mud,  sand,  or  grarel  of 
some  kind,  it  becomes  obvious,  when  we  find 
sandstones  and  limestones,  or  compacted  and 
bedded  clays,  containing  bands,  nodules,  and 
crystals,  that  a  change  has  passed  over  them. 
They  are  no  longer  mud,  but  have  assumed  a 
new  existence  and  new  conditions ;  in  a  word, 
they  have  become  metajnorphic  rocks. 

The  term  is  not  usually  so  widely  extended, 
but  it  is  clear  that  no  line  can  be  drawn.  Some 
rocks  are  so  little  altered  that  we  can  hardlj 
recognise  the  change,  some  are  so  much  changed 
that  we  can  hardly  trace  the  original  form. 
Very  extensive  metamorphoses  can  take  place 
without  obliterating  the  traces  of  organic 
origin. 

More  commonly,  onl^  thof  e  rocks  are  spoken 
of  as  metamorphie  which  show  the  last  stage 
of  a  transition  to  ciystalline  structure,  and  to 
the  condition  called  plutonic  or  igneous.  Sach 
are  miirbles,  quartzites,  slates,  micaceous  and 
other  schists,  and  gneiss,  all  of  these  being  rocks 
in  which  the  evidences  of  original  aqueous  origin 
are  nearly  or  entirely  lost  Regarded  in  this 
lights  metamorphie  rocks  form  a  class  of  rocks 
distinct  from  aqueous,  from  volcanic  or  recent 
igneous,  and  from  plutonic  or  ancient  igneoos. 
So  many  doubtful  rocks  have,  however,  on 
further  examination  turned  out  to  be  metamor- 
phie, that  possibly  all  rocks  not  actually  shov- 
ing marks  of  igneous  agency  may  be  found  to 
belong  to  this  large  and  important  group. 

Metamorphie  rocks,  of  which  calcareous  rod 
is  the  basis,  are  verv  varied.  Actually  mi- 
altered  limestone  hardly  exists  as  a  rock,  for 
this  mineral  (carbonate  of  lime),  associated  and 
mixed  up  with  many  foreign  substances,  veiy 
readily  undergoes  change,  and  tends  to  separate 
itself  into  concretions  when  buried  with  other 
minerals  and  water.  The  common  chalk  or 
limestone  mud  is  not  much  altered,  but  it  often 
contains  shells  converted  into  flint  and  veins 
with  crystalline  calc  spar  or  aystallioe  «lica» 
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Oond  limestone  not  only  has  the  interstices 
betveen  the  corals  filled  up  so  that  all  are 
tf mented  into  a  solid  mass,  but  is  often  so 
Jiir  altered  as  to  be  partly  crystalline.  Shell 
'liisntoDes  in  the  same  way  are  compacted, 
cemented,  crystallised,  and  sometimes  parts  of 
them  are  completely  replaced  by  other  minend. 
SaDdstones  also  are  cemented,  cracked,  and  the 
cracks  filled  with  matter  more  or  less  crystal- 
line. In  these  cases  the  nuu^s  of  mechanical 
origin  an  by  no  means  obliterated.  But  where 
fossils  occur  in  rocks,  it  is  often  not  the  actual 
and  original  animal  product  that  we  see,  but 
something  like  it,  i.  e.  something  into  which  it 
bas  been  changed.  It  is  not  necessary  here  to 
discQBB  how  or  why  these  changes  have  taken 
plaee;  it  is  enough  to  point  out  the  significant 
£iet.  Change  goes  on  wheneyer  any  mixture 
of  mineral  matter  is  buried  in  the  earth  and 
left  exposed  to  ordinary  influences.  If  buried 
deeply  by  the  subeequent  accumulation  of  other 
depo^  and  thus  brought  within  the  influence 
of  a  more  equable  temperature,  the  changes 
that  take  place  are  extensive  and  fundamentaL 

In  this  way  a  complete  conversion  has  some- 
times taken  place,  fossiliferous  strata  having 
exchanged  an  earthy  for  a  highly  crystalline 
texture  for  a  distance  of  a  quarter  of  a  mile 
from  their  contact  with  granite.  That  the  mere 
contact  of  granite  near  the  earth's  surface  has 
no  power  to  do  this,  is  dear  from  the  fact  that 
many  limestones  have  rested  unaltered  close  to 
granite  for  an  indefinite  period.  Besides  the 
coDrerrion  mentioned,  dark  limestones  full  of 
•hells  and  corals  have  been  turned  into  white 
ststuazy  marble,  and  hard  days  into  daystone, 
micaaUte,  and  hornblende  slate,  fossiliferous 
at  a  distance,  ¥nt  losing  all  trace  of  fossil  near 
the  metamorphosed  rocks. 

llMaiiiMrplkO0«i  (Gr.  fterafiip^mnSf  change 
9f/orm).  The  changes  (k  form  which  the  re- 
prneotative  of  a  species  undergoes  in  a  single 
individiia].  The  term  has  nracticall^  been  re- 
stricted to  the  instances  in  which  the  individual, 
duing  certain  phases  of  the  change,  is  free  and 
active,  as  in  the  grub  of  the  chaffer,  or  in  the 
tadpde  of  the  frog. 

MMaplior  (Gr.  ft/tra^opd,  from  fur9bp4pof,  I 
trnffcr).  From  the  evidence  furnished  by  many 
"•tids  Locke  coigectnred  that,  if  all  words  could 
he  traced  back  to  their  roots,  *  we  should  find 
in  aQ  languages  the  names  which  stand  for 
things  that  fall  not  under  our  senses  to  have 
bad  their  first  rise  from  sensible  ideas.*  [Lan- 
9ZABM.]  The  progress  of  philological  sdence 
has  proved  not  only  that  the  conjecture  of 
Lodke  is  fully  warranted  by  fact^  but  that  what 
he  with  other  phUosophen  regarded  as  a  pecu- 
liarity of  certain  words,  was  really  the  pecu- 
fisity  of  a  whole  period  in  the  history  of 
bomaa  speech.  Dunng  this  period  words  had 
simply  a  material  meaning;  and  men  gave 
utterance  to  nothing  beyond  strictly  sensuous 
impressions.  This  is  dear  on  an  examination 
of  aoeh  words  as  grace  and  immortality ;  the 
former,  now  used  to  express  the  highest  gifts  of 
God  to  man,  being  traceable  to  a  time  when  it 
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expressed  simply  the  brightness  derived  from 
£at  or  oil,  and  the  latter  to  a  time  when  it 
denoted  anything  which  could  not  be  pounded 
or  ground.  Hence  'no  advance  was  possible 
in  the  intellectual  life  of  man  without  meta- 
phor;' but  the  metaphorical  process  was, 
according  to  Professor  Hax  MiUler,  of  two 
kinds,  the  radical  and  poetical  Sadical  meta- 
phor is  '  when  a  root  which  means  to  shine  is 
applied  to  form  the  names  not  only  of  fJie  fire 
or  the  sun,  but  of  the  spring  of  the  year,  the 
morning  light,  the  brightness  of  thought,  or  the 
joyous  outburst  of  hymns  of  praise.'  In  such 
cases,  the  word  rises  from  the  merely  material 
or  sensuous  object  to  a  mental  conception  which 
has  a  certain  analogy  with  the  sensuous  object 
originally  denoted  by  the  word.  Poetical  me- 
taphor is  '  when  a  noun  or  rerb,  ready  made 
and  assigned  to  one  definite  object  or  action, 
is  transferred  poetically  to  another  object  or 
action.  For  instance,  when  the  rays  of  the  sun 
are  called  the  hands  or  fingera  of  the  sun,  the 
nouns  which  mean  hand  or  finger  existed  ready 
made,  and  were  as  such  transferred  poetically 
to  the  Btretched-out  rays  of  the  sun.  .  .  . 
What  applies  to  nouns,  appb'es  likewise  to 
verbs.  A  verb  such  as  to  give  birth  is  used,  for 
instance,  of  the  night  produdng,  or  more  cor- 
rectly preceding  the  day,  as  well  as  of  the  day 
precedmg  the  night.  The  sun  under  one  name 
18  said  to  beget  the  dawn,  because  the  approach 
of  daylight  gives  birth  to  the  dawn;  under 
another  name  the  sun  is  said  to  love  the  dawn, 
because  he  follows  her  as  a  bridegroom  follows 
his  bride ;  and  lastly  the  sun  is  said  to  destroy 
the  dawn,  because  the  dawn  disappeara  as  soon 
as  the  sun  has  risen.'  The  results  of  this  pro- 
cess would  be  homonym^  and  polyonymy: 
by  the  firat^  objects  origmally  quite  distinct 
would  receive  die  same  name;  the  second 
would  furnish  a  vast  number  of  names  to 
denote  the  same  object  On  these  two  con- 
ditions depends  the  growth  of  Mttholooy, 
which  is  *  but  a  part  of  a  much  more  general 
phase  through  which  all  language  has  at  one 
time  or  other  to  pass.'  (Max  M^er,  Lectures 
on  Language,  second  series,  viiL) 

SiEetaplu>spliorlo  Aeld.  A  term  by 
which  some  chemists  designate  the  protohy- 
drated  phosphoric  add»HO,  PO^.  The  salts 
of  this  add  are  monobasio. 

M«tapbysios  (Gr.  furd;  ^^ts,  nature). 
A  word  employed,  in  popular  usage,  to  denote 
enquiries  relating  to  olpeets  which  are  not 
merely  physical  and  sensible.  It  is  a  remark 
of  Sir  James  Mackintosh,  that '  the  term  meta- 
physics affords  a  specimen  of  all  the  fiiults 
which  the  name  of  a  sdenoe  can  combine.  To 
those  who  know  only  their  own  language  it  must, 
at  their  entrance  on  the  study,  convey  no  mean- 
ing. It  points  their  attention  to  nothing.  If 
they  examine  the  language  in  which  its  parts 
are  significant,  thev  will  be  misled  into  the  per- 
nidous  error  of  believing  that  it  seeks  something 
more  than  the  interpretation  of  natura.  It  is  only 
by  examining  the  history  of  andent  philosophy 
that  the  pnKwble  origin  of  this  name  will  be 
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foniid,  in  tiie  application  of  it  as  the  running ' 
title  of  sereral  essays  of  Anstotle,  which  were 
placed  in  a  collection  of  the  mannscripts  of  that , 
great  phili  «opher  after  his  treatise  on  physics.'  | 
To  which  it  may  be  added  that  the  title  of  the 
works  in  qnestion  (t&  fter^  r^  ^wniit6k)  was  not 
given,  as  £ir  as  is  known,  by  Aristotle  himself, , 
but  appears  to  have  been  first  nsed  by  one ' 
of  the  later  Peripatetics,  possibly  Andronicns 
Khodius  (b.  c.  80). 

Metaphysics,  howerer,  in  the  modem  sense 
of  the  word,  has  been  defined  to  be  the 
science  which  regards  the  ultimate  grounds 
of  being,  as  distinguished  £rom  its  pheno- 
menal modifications.  As  a  means  of  attain- 
ing this  end,  it  considers  the  correlative  of 
being,  knowledge ;  and  knowledge,  not  merely 
in  reference  to  its  /orm,  as  it  is  capable  of 
law  and  regulation,  for  that  is  the  province 
of  logic — ^nor  in  regard  to  its  history,  and  the 
successiye  stages  of  its  deyelopement^  which 
are  the  objects  of  psychology,  or  mental  phi- 
losophy— ^but  knowledge  as  it  is  in  relation  to 
being,  or  objective  reality.  Philosophers  have 
not  been  satisfied  with  marking  the  resemblances 
of  the  appearances  in  nature,  and  the  order  in 
which  they  succeed  each  other,  whether  those 
appearances  were  outward  and  sensible,  or 
internal  and  reyiyed  by  observation  of  their 
own  mental  processes ;  they  have  not  even  been 
content  with  the  discovery  that  their  knowledge 
of  phenomena  was  self-consistent,  and  obeyed 
certain  determined  or  determinable  canons  or 
forms ;  they  have  felt  that  the  highest  end  of 
science  could  then  only  be  attained  when  all 
knowledge  was  perceived  to  depend  on  a  one 
ultimate  principle,  which  should  demonstrate  at 
once  its  consistency  with  itself  and  its  absolute 
foundation  in  reality.  That  the  science  of  this 
ultimate  uni^  is  that  to  which  the  greatest 
philosophers  hare  with  more  or  less  distinct- 
ness assigned  the  name  of  metaphysics,  the  his- 
tory of  philosophy  sufficiently  proyea 

As  it  would  be  impossible,  for  the  purposes 
of  the  present  work,  to  attempt  either  an  ana- 
lysis or  a  history  of  this  branch  of  scientific 
investigation,  the  present  article  will  be  confined 
to  a  brief  summary  and  nomenclature  of  the 
principal  writers  and  schools  of  modem  meta- 
physics, or  psychology. 

1.  The  scholastic  writers  of  the  middle  ages, 
proceeding  on  the  rood  which  they  oonceiyed  Ari- 
stotle to  ^ve  indicated,  regarded  metaphysics, 
or  the  science  of  the  mind,  as  the  highest 
branch  of  philosophy,  and  made  it  the  special 
object  of  their  close  but  narrow  investigation. 
Two  great  sects  arose  among  them :  (1)  Uiat  of 
the  Realists,  who  maintain^  (according  to  the 
philosophy  attributed  to  Plato)  the  real  exist- 
ence of  universal  ideas  or  uniyersals;  (2)  the 
Nominalists^  who  denied  it>  and  taught  that  these 
uniyersals  were  names  only,  inyented  and  used 
for  purposes  of  classification.  [Logic]  To  the 
first  cLus  belonged  Thomas  Aquinas,  and,  in 
general,  the  chiefs  of  what  was  esteemed  the 
more  orthodox  scholastic  philosophy;  to  the 
feoond,  Abekrd,  Ockham,  and  others  of  less 
606 


celebrity.  In  the  fifteenth  century  the  disputes 
of  the  two  sects  produced  violent  quarrels, 
which  were  only  put  an  end  to  by  the  more 
profound  dissensions  of  the  Keformation. 
Generally  speaking,  the  innovators  in  religion 
adhered  to  the  nominalist  cause  in  philosophy 
(Luther,  Melanchthon,  &c);  but  the  original 
controversy  died  away,  to  revive  under  new 
shapes  and  designations  in  modem  metapihj- 
sieal  enquiries. 

2.  Omitting  the  bold,  but  not  systematiG^ 
efibriB  of  Campanella  and  some  other  Italiaii 
philosophers  at,  or  soon  after,  the  period  of  tb«) 
revival  of  letters,  we  may  proceed  to  France 
as  the  country  in  which  modem  metaphysical 
science  was  firat  entered  on  in  earnest  Descartes 
(1596-1650)  stands  at  the  head  of  the  French 
school ;  deriving  the  reality  of  things  from  the 
phenomena  of  thought^  and  theref<M«  occapjii>2 
the  position  of  leader  of  what  has  been  callM 
the  spiritualist,  in  opposition  to  the  materialist, 
school.  Pascal  (1625-1664)  was  an  indepen- 
dent thinker,  but  approaching  the  principle  of 
Cartesiamsm ;  of  wluch  the  chief  supporter  in 
France,  and  to  a  certain  extent  the  reformer,  was 
Nicolas  Mallebranche,  whose  Recherche  de  U 
VSriii  appeared  in  1674.  But  it  was  developed 
in  a  more  remarkable  manner  by  a  thmker  of 
a  higher  order,  who  belongs  to  France  by  his 
mental  education,  although  by  birth  a  Ihitch 
Jew,  Spinosa  (1632-1677).  After  the  de<»y  of 
the  great  Cartesian  school,  no  metaphysician, 
strictly  so  called,  of  any  great  distinction 
appeared  in  France,  until  the  philosophy  of 
Locke  had  penetrated  the  thinkers  of  the 
eighteenth  century.  Bonnet  (1720-1795X  the 
Encyclopedists  (Balembert  and  Diderot),  Ck- 
banis  (1757-1807),  and  espedally  Condillac 
(1715-1780),  reduced  the  science  of  mind,  step 
by  step,  to  complete  materiailism.  In  recent 
times,  Victor  Cousin,  by  his  adaptation  of 
Scotch  and  Kantist  principles,  and,  still  more, 
the  great  apostle  of  Positivism,  Comte  (although 
not  directly  a  teacher  of  metaphysicsX  have, 
among  many  others,  attempted  in  yarioos  ways 
to  bring  back  the  current  of  French  opinioii  in 
the  direction  of  spiritualism. 

3.  Omitting  Lsibnitz  as  a  speeulator  of  a 
more  general  class,  John  Christian  Wolf  (1679- 
1764)  deserves  the  title  of  the  founder  of  tiie 
German  school  of  metaphysics.  Bat  its  greatest 
name  is  that  of  Immanuel  Kant  (1724-1804). 
Rejecting,  and  powerfully  combating  the  hy- 
potiiesis  of  Locke  which  deduced  all  knowledge 
from  the  senses,  he  endeavoured  to  establish  in 
opposition  to  it  ^^tphiiaaoph^o/pure  reason  (or 
transcendental)  based  on  i  priori  gronndi^  which 
has  since  been  carried  so  fiur  by  his  admirers 
and  followers  in  Germany  and  eisewhera  The 
greatest  of  these  are  the  paradozieal  fichte 
(1762-1814),  Schelling  (1776-1864),  and  Hegel 
(1770-1831). 

4.  The  history  of  metaphysical  leieDce  in 
England  can  be  nowhere  studied  in  so  con- 
cise and  comprehensive  a  form  as  in  Dugald 
Stewards  First  Preliminary  JHssertaUtm  to 
the  Encychpmdia  BriUmnka,    Hobbes^  loek^ 
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Bishop  Beckelej,  and  Home^  are  the  four  great 
thinkefB  of  the  early  period  who,  in  Tarions 
ways,  and  by  widely  different  yet  cognate  tiains 
of  teaaoning^  eetablished  what  is  oommonly 
called  the  materialisHe  theory;  and,  in  doing 
BO,  became  the  fbnnden  of  the  Frendi  encyclo- 
pedist school  abready  mentioned,  and  aleo  pro- 
moted that  popular  derelopement  of  thought 
and  action  which  in  recent  times  has  changed 
the  whole  aspect  of  society.  The  Scottish  or 
modem  school:  Reid  (Inquiry  into  the  Human 
Mind,  1764X  Dugald  Stewart  himael^  and  Dr. 
Blown  (Lectures  on  the  PhUoeophy  of  the  Mind) 
hxn  been  termed  eclectic^  as  holding  an  inter- 
mediate place  between  the  simple  materialism 
of  the  former  and  the  transcenaentalism  of  the 
Qermana.  The  last  name  to  be  mentioned  in 
this  rapid  snmmaiy  is  that  of  Sir  William 
Hamilton,  whose  system  has  been  lately  sub- 
jected to  a  rigid  criticism  by  Mr.  J.  S.  HilL 
(Examination  of  Sir  WiUiam  Edmilton'e  Phi- 
lottphy.) 

MatapUMm  (Gr.  furoMXaiO'fiSs,  fmrnvxio'irv, 
I  form).  In  Gnunmar,  a  genenl  term,  com- 
prehending all  those  figures  of  diction  which 
oonsst  in  alterations  of  the  letters  or  syl- 
lables of  a  word;  taking  place  in  three  ways 
—by  augmentation,  diminution,  or  immuta- 
tion.  1.  Augmentation  at  the  beginning, 
proatheeie;  in  the  middle,  epentheeis;  at  the 
end,  para^oge;  to  which  may  be  added  di- 
teresis,  adding  to  the  number  of  syllables  by 
tiiA  resolution  of  a  diphthong.  2.  Diminution 
at  the  beginning,  aDharesie;  in  the  middle, 
syncope;  at  the  end,  ^ocope;  by  contraction 
of  two  Towels,  eynmrteia.  8.  Immutation,  anti- 
thrtit,  signifying  the  change  of  one  letter  for 
another ;  metatheeie,  transposition  of  the  order 
of  letters.     [See  those  heads.] 

Metapopbjrsla  (Gr.  furd ;  dv^^iwit,  a 
proeeee).  In  Anatomy,  the  ezo^nous  process 
commonly  situated  between  the  diapophysis  and 
anterior  zygapophyses :  in  the  huraaq  skeleton 
it  is  best  developed  in  the  last  dorsal  and  first 
lambar  vertebne ;  the  metapophyses  are  deye- 
ioped  more,  and  from  more  numerous  vertebrse, 
in  most  of  the  inferior  mammalia,  arriving  at 
their  maximum  of  length  in  the  armadillos,  in 
which  they  equal  the  neural  spines  in  length 
in  the  posterior  dorsal  and  the  lumbar  yertebrse. 
They  relate  in  these  singular  quadrupeds  to 
the  support  of  the  carapace,  the  neural  spines 
repreaenting  the  kiny-jMie,  and  the  meta- 
pophyses the  He  beams,  m  the  architecture  of 
a  roof. 

XetaaUMls  (Gr.  change  of  position).  The 
transference  or  translation  of  a  disease  fsom  one 
part  of  the  body  to  another. 

BtetatAraus  (Gr.  /mt^  and  ripffos^  sc.  itMs, 
M).    The  instep  is  so  called  by  anatomists. 

KatttUurtMle  Aoid.  A  modification  of 
tartaric  add  produced  when  the  latter  is  heated 
to  340^  Fahr.  Ito  salts  are  more  soluble  than 
thoee  of  ordinary  tartaric  acid.  [Tabtabio 
Acm.] 

Metatlieals  (Gr.).  In  Grammar,  the  trans- 
position of  the  letters  of  a  word,  a  process 
507 


METEMPSYCHOSIS 
not  unfirequently  exhibited  in  the  words  of 
kindred  languages,  as  in  the  German  ross^ 
English  horse,    [Mraplasm.] 

BBetaxIfte*  A  fibrous  Tsriety  of  Serpentine. 
The  same  name  is  given  by  Delesse  to  Chiy- 
sotile. 

BEetagrer  (Fr. ;  Lat.  medietarius).  A  form  of 
tenure  peculiar  to  the  south-western  countries 
of  Europe,  in  which  the  tenant  pays  a  portion 
of  the  produce  to  the4andlord,  from  whom  he 
receives  tools,  stock,  and  seed.  As  the  pro- 
portion paid  was  generally  one-half  of  the  pro- 
duce, the  name  metaver  was  given  to  this  kind 
of  tenure^  although  tne  amount  varies  with  the 
goodness  of  the  soil  and  the  quantity  of  stock 
supplied. 

A  kind  of  tenure  closely  analogous  to  m^tairie 
prevailed  for  a  short  time  in  this  country  during 
the  latter  part  of  the  fourteenth  and'the  begin- 
ning of  the  fifteenth  centuries.  Before  this 
time,  the  lord  almost  invariably  cultivated  his 
estate  bv  a  bailiff  and  the  tenant  &rmer  was 
practicallv  unknown.  After  the  great  pestilence 
of  1348,  the  wages  of  labour  increased  so  URich, 
despite  the  various  enactments  made  to  check 
the  rise,  that  it  became  eenerally  no  longer  pro- 
fitable to  cultivate  land  by  hired  labour,  and 
the  estates  were  let  in  greater  or  smaller  parcels 
to  tenants  on  lease.  As,  however,  the  lords  had 
stocks  on  hand,  these  stocks,  with  a  certain 
amount  of  seed,  were  leased  with  the  land  to 
the  tenant^  the  tenant  covenanting  to  replace 
the  stock  at  the  expiry  of  his  lease,  or  to  pay 
a  fixed  sum  in  compensation  for  them.  From 
obvious  causes  this  temporary  expedient  in  the 
history  of  English  agriculture  was  soon  aban- 
doned, m^tairie  was  succeeded  by  farmers'  rents, 
and  finally  by  the  yeomanry  tenure  of  small 
proprietors;  the  wars  of  the  Hoses,  and  the 
gradual  impoverishment  of  many  among  the 
ancient  nobility,  having  contributed  powerfully 
to  the  change,  by  breaking  up  the  great,  but 
generally  scattered,  estates  of  the  chief  pro- 
prietors. 

Considerable  difference  of  opinion  has  pre- 
vailed as  to  the  economical  effect  of  metayer 
tenancy.  Arthur  Youn^,  who  visited  great 
part  of  France  and  Italy  just  before  the  French 
Revolution,  speaks  generally  in  disparaging 
terms  of  this  form  of  tenure.  On  the  other 
hand,  Jones,  Sismondi,  and  Mr.  Mill  have  ex- 
pressed themselves  fiivourabl^  of  the  results  of 
this  holding.  In  all  probability,  all  are  in  the 
right.  Before  the  era  of  the  Bevolution,  the 
rights  of  the  seigniors  were  far  less  defined, 
and  their  tenants  were  more  liable  to  oppression. 
At  present,  however,  it  appears  that  the  balance 
of  advantage  is  on  the  side  of  the  tenant^  who 
holds  in  effect  his  lands  in  perpetuity,  subject 
to  the  payment  of  a  tax,  analogous  to  a  tithe, 
and  like  a  tithe  easily  convertible  into  a  money 
payment 

BSetOHrtlok.  On  Shipboard,  a  measure 
used  in  stowing  the  cargo,  in  order  to  preserve 
proper  levels. 

BKetempsyel&osia  (Gr.  lurffw^wns),  A 
Greek  word  denoting  the  migrations  of  the 
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0Qtal  thxoQgb  different  suecesBiye  bodies.  The 
doctrine  of  the  transmigration  of  sonls  has 
existed  in  the  belief  of  yazions  religions  and 
philosophical  sects  from  the  remotest  antiqnity. 
It  formed  the  leading  doctrine  of  one  of  the 
most  celebrated  schools  of  philosophy  in  the 
▼hole  heathen  vorld  [PrTHAOOBBAir  Philo- 
sofht];  it  "WM  said  to  have  fonnd  many 
adherents  in  Egypt;  bnt  it  is  chiefly  among 
the  Indians  that  this  doctfine  Has  taken  deep 
and  permanent  root.  The  Indian  doctrine  of 
metemftychofU  rests  oa  the  supposition  that 
all  bemgs  denve  their  origin  from  GKxl,  and 
are  placed  in  this  world  in  an  altogether 
degraded  condition,  from  vhieh  they  all, 
but  more  particularly  the  hnman  race,  mnst 
either  dedine  into  still'  lower  degradation, 
or  rise  gradnally  to  a  higher  stat^  as  they 
give  ear  to  the  Ticions  or  the  Tirtnons  sugges- 
tions of  their  nature.  It  must  be  remarked, 
however,  that  the  Indians  make  a  wide  dis- 
tinction between  the  future  destiny  of  those 
who  have  passed  through  life  tainted  by  the 
usual  yices  and  infirmities  of  human  nature, 
and  those  whose  lives  haye  been  spent  in  the 
constant  discharge  of  religious  duties.  In 
the  latter  case,  the  soul  does  not  pass  through 
different  stages  of  existence;  'but  proceeds 
directly  to  reunion  with  the  Supreme  Being, 
with  which  it  is  identified,  as  a  river  at  its 
confluence  with  the  sea  merges  therein  al- 
together. His  vital  faculties,  and  the  elements 
of  which  his  bodv  consists,  are  absorbed  com- 
pletely and  absolutely;  both  name  and  form 
cease;  and  he  becomes  immortal,  without 
parts  or  members.'  (Colebrooke's  translation 
of  extracts  from  the  Brama-Sutras,  in  the 
Tramaeiums  of  the  Royal  Astronomwal  Society, 
vol.  ix.) 

MetemiitoaU.    [Pbobmptosis.] 

MeteoroUte.    [Asroutb.] 

aSoteoroloffy  (Gr.  /jitrt^tpoXoyta),  The 
science  of  meteors,  or  the  science  which 
explains  the  various  phenom«ia  which  have 
their  origin  in  the  atmosphere.  Under  the 
term  meteorology  it  is  now  usual  to  include 
not  merely  the  observation  of  the  accidental 
phenomena  to  which  the  name  of  meteor  is 
applied,  but  eveiy  terrestrial  as  well  as  atmo- 
spherical phenomenon,  whether  accidental  or 
permanent^  depending  on  the  action  of  heat^ 
light,  electricity,  and  magnetism.  In  this  ex- 
tended signification,  meteorology  comprehends 
elimatologjr,  and  part  of  physical  geography ; 
and  its  object  is  to  determine  the  diversified 
and  incessantly  changing  influences  of  the  four 
great  forms  of  natural  force  now  named,  on 
land,  in  the  sea,  and  in  the  atmosphere.  [See 
Aticosphbbb  ;  Glim  atb  ;  and  the  various  terms 
referred  to  under  Hbtbobs.] 

Meteom  (Or.  fieriotpa).  A  name  given  to 
any  phenomena  of  a  transitoiv  nature  which 
have  their  origin  in  the  atmosphere.  Meteora 
are  of  various  kinds.  Some  are  produced 
simply  by  a  disturbance  of  the  equilibrium  of 
the  atmospheric  fluid,  and  are  called  aerial 
meteors,  [Wimbs;  Wmiu.wiif]>s.]  A  second 
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dass  arise  from  the  deposition  of  the  aqueous 
particles  which  the  atmosphere  holds  in  a  state 
of  invisible  vapour,  and  which  are  precipitated 
in  consequence  of  a  diminution  of  tempera- 
ture, sometimes  in  a  liquid  and  sometimes  in  a 
solid  form.  These  are  called  aqtieoue  metwrs. 
[Dbw;  Fogs;  Haol;  Rain;  Snow;  Vapours, 
&c.]  A  third  class  of  meteors,  or  atmosphencal 
phenomena,  are  caused  either  by  the  sction  of 
the  precipitated  aqueous  particles  dispened  in 
the  atmosphere  on  the  rays  of  light,  w  by  the 
unequal  heating  of  the  air  owing  to  whidi  the 
rays  of  light  are  under  certain  dicnmstaiMes 
reflected.  [Fata  Moboaka  ;  Haix>;  Hieaob; 
Pabhblia;  Bainbow.]    A  fourth  dass  oom- 

S-ehends  those  which  present  the  phenomena 
stinctive  of  combustion  or  incandeseence. 
fAEBOLrn;  Ausoba  Bobxalis;  Fibb  Balis; 
IdOHTNiNO ;  Shooting  Stabs,  &c] 

MeteorSf  Xiimiliioias.  The  generic  name 
now  given  to  those  phenomena  which  lesolt 
from  Uie  entrance  into  and  combustion  in  oar 
atmosphere  of  bodies  known  as  falling  or 
shooting  stars,  boUdes,  meteors,  airoUtes,  and 
meteoric  stones. 

Recent  investigations  have  shown  that  these 

Shenomena  are  to  be  classed  no  longer  in  the 
omain  of  meteorology,  as  was  so  long  Bup- 
posed,  but  in  that  of  astronomy,  as  they  result 
nom  the  entrance  into  our  atmosphere  of  small 
bodies  revolving  round  the  sun  like  our  earth, 
with  this  dififerenoe,  that  they  do  not  tnvel 
singly,  but  are  congregated  in  several  rings— 
tangible  orbits,  as  it  were.  The  falls  of 
shooting  stars  are  due  to  the  passage  of  onr 
planet  through  one  of  these  rings ;  whereas  the 
meteors  whidi  appear  from  time  to  time,  tenned 
sporadic  meteors,  are  bodies  which,  according  to 
M.  Faye,  have  not  accomplished  the  immediate 
down-rush  into  our  atmosphere,  bnt  have  for 
a  time  been  satellites  to  our  earth  until  at 
length  its  attraction  has  proved  too  poveifol 
for  them. 

Much  of  the  recent  progress  is  due  to  the 
laboura  of  Mr.  Alexander  Hersdiel  in  this 
country,  and  Mr.  Newton  in  America.  Their 
oosmical  origin  has  been  placed  bevond  all  doobt 
by  the  fact,  among  other  oonsioerations,  that 
the  star-falls  observed  from  the  earliest  times 
and  recorded  in  the  Chinese  annals  hxn 
always  occurred  at  the  same  day  or  nearly  so 
of  the  tropical  year,  i.e.  they  have  always  hap- 
pened in  the  same  part  of  the  earth's  orbit.  The 
dates  at  which  at  the  present  epoch  star  shoven 
am  expected  are  August  10  and  November  11. 
In  1799  and  1833  the  meteon  wen  so  nume- 
rous that  it  has  been  estimated  that  34,000  fell 
per  hour.  Much  alarm  was  caused  among 
uncivilised  people  in  consequence.  Mr.  S  ewUm 
has  estimated  that  the  average  number  of  me- 
teora which  traverse  the  atmosphera  daily  is 
7,500,000.  The  meteora  observed  on  the  same 
date  are  generally  found  to  issue  firam  one 
point  in  the  sky,  called  the  radiant  pointy  and 
astronomera  have  therefora  concluded  that  the 
appearances  are  due  to  several  of  the  rings  to 
which  we  have  before  referred.    We  have  ons 
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ring  'vbidi  fnTnishes  the  August  meteors,  and 
another  the  Koyember  meteors,  and  the  pobition 
of  these  rings  in  space  is  very  different^  for 
-while  one  lies  nearly  in  the  plane  of  the  earth's 
orbity  the  other  is  inclined  to  it  at  a  considerable 
angle. 

The  heights  of  shooting  stars  at  their  en- 
trance and  extinction  are  on  the  average 
Berenty-three  and  fifW-two  miles,  vith  a  pro- 
bable error  of  three  miles  only.  Their  velocity 
is  generally  thirty-fiye  miles  a  second.  The 
weight  of  some  of  them  has  been  estimated : 
shooting  stars  have  been  observed  weighing 
two  ounees,  large  meteors  weighing  two  him- 
dredwei^t  Thns  the  motion  of  Sie  smaller 
masses  is  soon  converted  into  heat  sufficient 
to  raise  them  to  a  state  of  incandescence,  and 
we  see  them  as  shooting  or  falling  stars.  The 
birger  ones  can  resist  this  vapourising  action 
Icnger,  as  they  approach  the  surface  of  the 
earth,  and  we  see  them  as  glowing  coloured 
meteors;  while  the  largest  masses  resist  the 
action  longer  still — ^they  complete  their  fall, 
perhaps  burst,  and  spread  masses  of  meteoric 
iron  over  large  areas.  The  composition  of 
aerolites  is  very  constant,  and  their  study 
has  given  rise  to  the  most  interesting  specu- 
lations. 

asetlieftia  (Ger.  meth,  mead).  A  beverage 
made  of  honey  and  water,  fermented  by  the 
addition  of  yeast. 

ICefliioiiio  Aeld  (Gr.  furd,  and  Buow^ 
Bulpkur),  An  add  obtained  by  the  action  .of 
anhydrous  snlphnrio  acid  on  ether;  althionic 
acid  is  at  the  same  time  formed. 

Iletiiod.  This  word,  firom  the  Greek  /U- 
0oSos,  which  si^fies  a  journey  undertaken  in 
quest  of  any  object^  or  a  way  of  attaining  any 
end,  denotes  any  mode  of  investigating  truth. 
Thus  we  have  the  dialectic  method,  the  in- 
ductive method,  the  analytical  method,  &c 
[DuxBcncs;  Imduction;  Aitaxtsis.] 

Xettiodie  Medieiae.  Medicine  as  prac- 
tised by  the  methodic  sect  of  physicians,  of 
which  Themison  was  the  head.  They  endea- 
voured to  reduce  medicine  to  exact  rules,  and 
assumed  that  all  diseases  arose  from  constricted 
fibre. 

Xefhodlsts.  The  body  of  Christians  to 
whom  this  name  is  chiefly  applied  are  the 
followers  of  John  Wesley,  the  founder  of  this 
sect:  hence  called  Wesleyan  Methodists.  But ' 
the  term  hours  a  more  extensive  meanings 
being  applied  also  to  several  bodies  or  sections 
of  Christians  who  have  seceded  or  withdrawn 
fe>m  the  Wesleyan  denomination. 

The  origin  of  the  Methodist  soeieW  took 
place  at  Oxford  in  1729.  After  the  Kevolu- 
tioD,  when  the  principles  of  religious  toleration 
▼ere  recognise^  the  clergy  of  Uie  Established 
Church  were  thought  by  some  to  have  sunk  into 
a  state  of  lukewarmness  and  indifference.  This 
alleged  degeneracy  was  observed  with  pain  by 
John  Wesley  and  his  brother  Charles,  while 
students  at  Oxford ;  and  being  joined  by  a 
few  of  their  fellow-students,  Ihey  formed 
Bgid  and  severe  rules  for  the  regulation  of 
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their  time  and  studies,  for  reading  the  Scrip- 
tures, for  self-examination,  and  other  religious 
exercises.  This  observance  of  system  in  every- 
thing connected  with  the  new  opinions,  as 
well  as  in  their  college  studies,  gained  for 
them  the  appellation  of  Methodists  \  in  allu- 
sion to  the  methodici,  a  class  of  physicians  at 
Bome  who  practised  only  by  theory.  (Celsus, 
De  Medicina,) 

In  the  mean  time  Wesley  took  orders  in  the 
Established  Church,  and  acted  for  a  few  months 
as  assistant  to  his  father,  who  was  rector  of 
Epworth,  in  Ijncolnshire.  After  the  death  of 
the  latter  he  was  induced  (1735),  in  company 
with  his  brother  Charles  and  two  other  fiiends» 
to  accept  an  offer  to  go  to  Georgia,  in  North 
America,  to  preach  the  Gospel  to  the  Indians. 
On  his  return  to  England  in  1737,  Wesley 
officiated  in  sevenl  churches  of  the  Establish- 
ment. But  the  higher  ranks  were  offended  at 
his  declamatory  mode  of  preaching;  and  the 
churches  in  general  were  soon  shut  against 
him.  It  was  his  desire  to  be  allowed  to 
officiate  in  the  pulpit  of  his  native  church. 
But  the  drcurostances  to  which  we  have  re- 
ferred threw  his  labours  into  a  different,  and 
ultimately  an  opposite,  channel ;  and  in  short, 
without  having  at  first  intended  it,  he  became 
the  founder  of  the  most  numerous  class  of 
Dissenters  in  Great  Britain, 

Being  thus  virtually  expelled  from  the 
Established  Church,  he  preached  in  Dissenting 
chapels  in  London  and  other  places  where  he 
could  obtain  admission.  In  course  of  time, 
and  owing  to  the  vast  multitudes  that  crowded 
to  listen  to  his  ministrations,  he  adopted  the 
expedient  of  preaching  in  the  open  air.  He 
first  formed  his  followers  into  a  separate  so* 
dety  in  1738,  the  year  after  his  return  from 
America,  though  he  referred  the  establish* 
ment  of  Methodism  to  a  prior  date.  Wesley, 
from  this  date,  devoted  his  time  and  talents 
exclusively  to  the  propagation  of  what  he 
regarded  the  doctrines  of  the  GospeL  His 
labours  were  chiefly  confined  to  England ;  but 
he  ahK)  paid  visits  to  SootUnd  and  Ireknd, 
in  the  former  of  which  his  success  was  incon* 
siderable.  But  while  he  confined  his  own 
labours  to  Great  Britain  and  Ireland,  he  was 
not  inattentive  to  the  ^iritual  necessities  of 
other  countries,  and,  by  means  of  a  succes- 
sion of  missionaries,  propagated  his  doctrines 
in  America  and  many  of  the  West  Indian 
islands. 

The  success  which  attended  his  missionary 
exertions  was  not  gained  without  obloquy,  par* 
ticularly  in  the  United  Kingdom.  Owing  to 
the  liberality  of  the  age,  neither  himself  nor 
any  of  his  missionaries  were  exposed  to  stripes 
and  imprisonment;  but  all  of  them  met  with 
great  opposition,  and  some  of  them  were  beset 
with  mobs,  and  sometimes  dragged  through  the 
streets  as  raving  enthusiasts  and  disturbers  of 
the  public  peace. 

Finding  his  societios  rapidly  increasing,  and 
having  been  refused  assistance  from  the  Esta- 
blish^ clergy,  Wesley  was  induced  to  have 
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TeeoTirse  to  laj  preachers ;  an  expedient  vhich 
he  was  at  first  exceedingly  averse  to  adopts 
bnt  which  he  afterwards  found  most  efficient 
in  promoting  the  triumph  of  his  yiews.  He 
was  thns  enabled  to  exercise  superintendence 
over  all  his  followers,  and  greatly  to  extend  his 
sphere  of  action. 

Wesley  denied  the  doctrine  of  election, 
though  he  admitted  that  certain  persons  and 
churches  have  been  elected,  and  that  g^t 
eyents  have  been  foreordained;  and  differed 
from  the  system  of  Oalvin  in  regard  to  the 
extent  of  the  Atonement^  which  he  main- 
tained was  for  all  men ;  and  held  that  repent^ 
ance  preceded  faith.  (In  addition  to  Wesley's 
works,  particularly  his  Sermons,  see  Benson's 
Apoloffy  for  the  Methodists;  and  MyWs 
Chronological  History  of  the  Methodists.) 
Wesley  and  his  followers  continued  long  after 
their  separation  from  the  Established  Church 
to  read  the  service  of  that  church;  nay,  the 
practice  was  continued,  in  a  few  instances,  after 
his  death. 

The  Methodists  have  adopted  a  system  of 
discipline  and  goyemment  which  seems  to  par- 
take as  much  of  presbytery  as  of  any  other 
polity.  Of  this  system,  which  is  yery  com- 
plicated, the  following  are  the  leading  fea- 
tures :  Each  society  or  congregation  is  divided 
into  smtiller  bodies,  called  classes^  each  class 
embracing  from  twelve  to  twenty  persons,  one 
of  whom  is  styled  the  leader.  Each  society 
has  also  a  body  of  men  called  stewards,  whose 
office  is  similar  to  that  of  deacon  in  the 
Established  Church.  The  duties  of  leaders— 
namely,  visiting  the  sick  and  holding  religious 
intercourse  with  the  members  belonging  to 
their  class — are,  in  many  respects,  akin  to 
those  of  lay-elders  in  the  Presbyterian  Church 
of  Scotland.  The  leaders,  stewards,  and  mini- 
ster meet  once  a  week  (and  this  is  called  a 
leadert^  meeting),  on  the  religious  business  of 
the  society;  and  to  account  for  the  funds 
received  from  the  members. 

A  number  of  these  societies  united  consti- 
tutes a  circuit,  while  one  of  the  ministers 
within  the  district  is  termed  ^<b  superintendent. 
The  ministers  officiating  in  the  circuit  meet 
all  the  classes  quarterly,  and  speak  personally 
to  each  member.  Those  whose  conduct  is 
devoid  of  reproach  receive  a  ticket^  the  chief 
use  of  which  is  to  prevent  imposture.  After 
the  conference  with  the  classes  another  meet- 
ing (called  a  quarterly  meeting)  is  held,  con- 
sisting of  all  the  ministers,  leaders,  and 
stewards  in  the  circuit  On  this  occasion  the 
stewards  deliver  their  collections  to  a  circuit 
steward;  and  everything  relating  to  secular 
matters  is  publicly  settled.  At  Uiis  meeting, 
also,  the  candidates  for  the  ministry  are  pro- 
posed; and  the  stewards,  after  a  definite 
period  of  service,  are  changed. 

From  five  to  ten  or  fifteen  of  the  circuits, 
according  to  their  extent^  form  a  district,  the 
ministers  in  which  meet  annually;  the  meeting 
being  termed  a  district  meeting.  This  as- 
sembly has  authority  'to  try  and  suspend 
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ministers  who  are  found  immoral,  emmeoos 
in  doctrine,  or  deficient  in  ability;  to  decide 
concerning  the  building  of  chapels ;  to  examioe 
the  demands  from  the  cireuits  respectbg  the 
support  of  dergrmen ;  and  to  elect  a  represen- 
tative to  atteirai  and  form  a  oommittee,  fonr 
days  before  the  meeting  of  the  annual  oonfer- 
ence,  in  order  to  prepare  a  draught  of  the 
stations  for  the  ensuing  year.  The  dicuit 
stewards  are  present  at  this  meeting  durinj;  the 
settlement  of  aU  financial  matters.  The  judg- 
ment of  the  assembly  is  conclusive  until  the 
meeting  of  the  conference,  to  which  an  appeal 
is  allowed  in  all  cases. 

The  conference,  which  is  the  supreme  judica- 
tory, and  whose  decisions  are  final,  consists, 
stnctly  speaking,  only  of  a  hundred  of  the 
senior  itinerant  preachers,  in  tenns  of  a  deed 
of  declaration  executed  by  Wesley  and  enrolled 
in  chanceiy.  In  this  deed  tlie  meeting  is 
termed  'the  Conference  of  the  people  called 
Methodists.'  But  the  conference  is  generally 
composed  of  the  preachers  elected  at  the  pre- 
vious district  meetings  to  be  their  representa- 
tiveS)  of  the  superintendents  of  the  drcuits, 
and  of  every  minister  who  chooses  to  attend ; 
all  of  them  being  allowed  the  same  right  of 
voting  as  the  hundred,  or  legal  conference. 
From  this  body  all  authority  emanates ;  andbj 
them  all  regulations  to  be  observed  throughout 
the  whole  Methodist  connection  are  framed. 
They  appoint  ministers  to  their  respectiya 
stations.  The  results  of  their  discussions  are 
annually  published  after  each  meeting,  under 
the  title  of  Minutes  of  Conferemoej  which  em- 
body the  laws  of  the  society.  {General  Rvlrs 
of  the  Methodist  8ocut(/;  Adam's  Rdigiout 
World,  voL  iii.  pp.  113-119.) 

At  the  death  of  Wesley,  in  1791,  there  were, 
in  Great  Britain  and  Ireland,  about  300  iti- 
nerant preachers  in  connection  with  the  new 
sect>  and  1,000  local  preachers—some  of  them, 
however,  having  very  small  congregations— and 
80,000  members.  But  the  Wesley  an  Methodists 
have  established  foreign  stations  in  Australia, 
Van  Diemen's  Land,  &c. ;  and  so  rapidly  have 
they  increased,  that  the  number  of  W«deyan 
Methodists  in  1850,  both  at  home  and  abroad, 
amounted  to  upwards  of  two  millions;  and  the 
total  number  of  preachers,  regular  and  super- 
numerary, was  6,000. 

Various  offshoots  have  taken  place  from 
the  Wesleyan  Methodists  at  vanons  times; 
among  the  most  important  of  which  maj  be 
reckoned  the  followers  of  Whitfield,  <xdx»  the 
coadjutor,  and  afterwards  the  most  powerful 
and  eloquent  opponent  of  Wesley,  and  sop- 
porter  of  Calvinism ;  the  Methodists  of  Lady 
Huntingdon's  connection,  in  whose  chapels  ser- 
vice is  performed  according  to  the  ritual  of  the 
church  of  England ;  the  Welsh  Calvinistic  Me- 
thodists ;  the  Primitive  Methodists  [Kaktbbs]  ; 
the  New  Connexion  Methodists;  the  Inde- 
pendent Methodists  [Imdefbndbnts],  &c. 
»ome  of  these  sects,  particularly  the  Whit* 
fieldians,  are  nearly  allied  in  goremment  and 
discipline  to  the  Independenta.    (In  addition 
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to  tlw  woAn  alreadj  qnoted,  see  Journal 
(fjoku  Wesley;  Uvea  of  Wesley,  by  Ck>ke, 
KooR^  and  Sovthey;  Nightingale's  Por^rattor^ 
9/ Mttkodism,) 

The  tocal  number  of  places  of  worship  be- 
knging  to  the  Methodists  of  ereiy  dasSi  and 
to  isokied  eongrtgatums  of  simihur  tenets,  in 
England  and  'Wales^  amounted  in  1861  to 
tboot  12,600.    {Census,) 

Wtnstjlm  The  hydrocarbon  radical  of  me- 
tlijlic  aloohoL  It  is  a  colourless  inflammable 
ps  bnming  with  a  Imninons  flame,  and  is  ob- 
tained from  its  iodide  by  the  action  of  sine  at 
a  high  temperatore  mider  pressure,  as  also  by 
the  electrolysis  of  acetate  of  potash.  Its  hy- 
inde  is  Maiish  Gas.  Its  oxide  or  methylic  ether 
is  gaseous  at  ordinaiy  temperatures,  but  like 
its  homologne^  vinic  or  eth^lic  ether,  it  forms 
definite  compounds  with  acids.  The  hydrated 
oxide  of  methyl^  methvlie  alcohol,  wooa  spirit, 
or  j>yroxylic  spirit,  is  one  of  the  products 
of  the  destructive  distillation  of  woc^ :  after 
rectification  it  is  sent  into  commerce  in  a 
▼eiy  impure  state  under  the  name  of  wood- 
naphtha, 

MethylainlBe.  Ammonia  in  which  one 
atom  of  hydrogen  is  replaced  by  methyL  It 
is  an  inflammable  gas  greatly  resembling  am- 
Bwoia  in  its  chemical  character.  It  may  be 
famtl  by  the  action  of  iodide  of  methyl  upon 
ammoDia,  and  subsequent  distillation  with  pot- 
ash. 

Xetliylated  Spirit.  Alcohol  mixed  with 
one4enth  of  its  Yolume  of  wood  spirit.  By 
this  admixture  its  solvent  powers  are  not  de- 
tt^rated,  and  it  may  be  used  in  the  manu- 
facture of  varnishes,  and  for  many  other 
applications  in  the  arts,  while  t^e  dis^eeable 
flarour  ooirimunicated  by  the  wood  spirit  pre- 
Tents  its  being  employed  as  a  substitute  for 
gin,  or  other  intoxicating  liquors.  The  excise 
Tegvlations  permit  the  sale  of  this  article  free 
of  duty,  which  is  a  great  boon  to  many  of  the 
aits  and  manufactures. 

VeOijleiie.  A  hydrocarbon  composed  of 
twQ  atoms  of  carbon  and  two  of  hydrogen 

Vetts  (Or.).  One  of  the  small  planets 
belonging  to  the  group  between  Mars  and 
Jupiter.    [AsTBBOiD.] 

Wstasel  (Or.  fUrotKot,  sojourners).  The 
ftaident  aliens,  who  formed  a  large  class  of 
the  inhabitants  of  Athens.  They  were  dis- 
tingoidied  from  the  few  full  citizens  by  many 
disalalities  and  burdens.  They  had  no  share 
in  the  administration  of  the  state,  and  wero ' 
precluded  from  the  power  of  possessing  landed  . 
«^slea  Each  was  compellea  to  purchase  the  ' 
pnCection  which  he  received  from  the  state  by , 
the  payment  of  a  small  annual  sum  (/A«Tofiiiov),  1 
ud  to  place  himself  under  the  guardianship  | 
of  a  cHuen  {vpoardryis\  who  was  his  formsd  j 
rTresentative  in  the  courts  of  law.  They| 
were  gcneraUy  engaged  in  mercantile  and  me- 
cfaanittl  bunness. 

Wat— Is  OytAib  (so  called  from  Meton,  its 

inventor,  b.c.  432).    A  cycle  of  nineteen  years, 

61J 


HETRIC  SYSTEM 

or,  more  accurately,  of  6,940  days;  at  the  end 
of  which  time  the  new  moons  faU'  on  the  same 
days  of  the  year,  and  the  eclipses  return  in 
nearly  the  same  order.  The  reason  of  this  is, 
that  m  nineteen  solar  years  thero  are  236 
lunations  (with  a  difference  of  a  few  hours), 
and  very  nearly  one  complete  revolution  of 
the  moon's  nodes.  The  cycle  was  corrected 
by  Calippus.     [Calippic  Pbsiod  ;  Cycle.] 

BKetenymy  (G^.  /icrw^vfJa,  change  of  name). 
In  Hhetoiic  and  Composition,  a  figure  by  which 
the  name  of  an  idea  or  filing  is  substituted 
for  that  of  another,  to  which  it  has  a  certain 
relation.  Thus^  the  effect  is  frequently  sub^ 
stituted  for  the  cause — yrcy  hairs  stands  for 
old  age :  the  abstract  for  the  concrete — 'What 
doth  gravity'  (i.e.  the  grave  person)  'out  of 
his  bed  at  midnight?' — substance  for  quality, 
precedent  for  subsequent^  &c. 

Metope  (Ghr.  /ler^).  In  Architecture, 
the  square  space  in  the  frieze  between  the 
triglyphs  in  the  Doric  order.  It  is  either  left 
plain  or  decorated,  according  to  the  taste  of 
the  architect.  In  the  most  ancient  examples  of 
this  order,  the  metopes  wero  left  quite  open. 

[ARCHrrBCTCHBj 

Metoplon  ( Or.).  An  ancient  ointment  con- 
taining galbanuni,  which  was  formerly  called 
Mitopium, 

BKetoposoopy  (Or.  fidrcuwoy,  a  forehead, 
and  CKovdu,  I  view).  The  art  of  divination  by 
inspecting  the  forehead,  treated  of  especially 
by  the  famous  Cardanus.  The  signs  of  the 
forehead  are  chiefly  its  lines;  but  moles  and 
spots  aro  also  supposed  to  have  their  particular 
meaning.  The  lines  are  tmder  the  dominion 
of  their  several  planets. 

Metre  (Or.  fi^poy,  measure).  In  the 
classical  sense  of  the  word,  a  subdivision  of  a 
verse.  The  Oreeks  measured  some  species  of 
verses  (the  dactylic,  choriambic,  antispastie, 
Ionic,  &c.)  by  considering  each  foot  as  a 
metro;  in  others  (the  iambic,  trochaic,  and 
anapaestic)  each  dipodia,  or  two  feet,  formed 
a  metro.  Thus,  the  dactylic  hexameter  (the 
heroic  verse)  contained  six  dactyls  or  spondees : 
the  iambic,  anapaestic,  and  trochaic  trimeter,  six 
of  those  feet  respectively.  A  line  is  said  to  be 
acatahctic  when  the  last  syllable  of  the  last 
foot  is  wanting;  brachycatalectic,  when  two 
syllables  aro  cut  off  in  the  same  way ;  hyper^ 
eatalectic,  when  thero  is  one  superfluous  syllable. 
[Foot,  in  Prosody.] 

M^TBB.  The  Fronch.  unit  of  length. 
[MxASUSBS.]  It  is  somewhat  longer  than 
an  English  yard,  being,  in  fact»  equal  to 
39-37079  English  inches.  By  an  Act  of  Par- 
liament  passed  in  1864,  the  m^tro  was  ron'> 
dered  a  l<^lly  valid  measuro  throughout 
Oreat  Britain  and  Ireland. 

BKetrlo  System.  A  system  of  weights 
and  measures  adopted  first  in  France,  and  now 
slowly  superseding  the  systems  in  use  in  other 
oountriee. 

The  two  most  important  points  of  this  sys- 
tem aro :  firstly,  that  it  is  a  decimal  system,  and 
secondly,  that  the  units  of  length,  superficies) 
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sblidlty,  and  weight,  are  all  ooirelated,  two 
data  only  being  nsed,  the  mHre  and  the  weight 
of  a  cube  of  water  the  aide  of  which  is  the 
^JxUi  part  of  a  m^tre. 

The  system  was  suggested  as  long  ago  as 
1528  by  Jean  Femal,  a  physician  of  Henry  U. 
of  France ;  bat  the  suggestion  took  a  practical 
turn  in  1790,  when  F^nce  Talleyrand  distri- 
buted among  the  members  of  the  Constituent 
Assembly  of  France  a  proposal,  founded  upon 
the  ezcessiye  dirersity  and  confusion  of  the 
weights  and  measures  then  prevailing  ail  oyer 
that  country  as  now  over  ow  own,  for  the 
foundation  of  a  new  system  upon  the  prin- 
ciple of  a  single  and  uniyenal  standard. 
(Report  on  Weights  and  Mtaturea  by  John 
Quincy  Adams,  p.  49,  Washington  1821.) 

A  committee  of  tlie  Academy  of  Sciences, 
consisting  of  fiye  of  the  most  eminent  ma- 
thematicians of  Europe — Borda,  Lagrange, 
Laplace,  Monge,  and  Condorcet — ^were  sub- 
sequently appointed,  under  a  decree  of  the 
Constituent  Assembly,  to  report  upon  the 
selection  of  a  natural  standard;  and  the 
committee  proposed  in  their  report  that  the 
ten-millionUi  part  of  the  quarter  of  the  me- 
ridian of  Faris  should  be  taken  as  the  standard 
unit  of  lineal  measure. 

Delambre  and  M^hain  were  appointed  to 
measure  an  arc  of  the  meridian  between 
Dunkirk  and  Barcelona,  as  Cassini  had  been 
appointed  in  1669.  They  commenced  their 
labours  at  the  most  agitated  period  of  the 
French  Eeyolution.  At  every  station  of 
their  progress  in  the  field-survey  they  were 
arrested  by  the  suspicions  and  alarms  of  the 
people,  who  took  them  for  spies  or  engineers 
of  the  invading  enemies  of  France.  The 
result  was  a  wonderful  approximation  to  the 
true  length,  and  one  in  &e  highest  degree 
'creditable  to  the  French  astronomers  and 
geometricians,  who  carried  on  their  opera- 
tions, under  every  difElculty,  and  at  the  hazard 
of  their  lives,  in  the  midst  of  the  greatest 
political  convulsion  of  modern  times.'  {Essay 
on  the  Yardf  the  Pendulum^  and  the  Mitre, 
by  Sir  John  F.  W.  Herschel,  p.  19,  London 
1863.) 

By  means  of  the  are  of  the  meridian  measured 
between  Dunkirk  and  Barcelona,  and  of  the  arc 
measured  in  Peru,  in  1796,  by  Bouguer  and  La 
Condamine,  the  length  of  the  quarter  of  the 
meridian,  or  the  distance  from  Uie  pole  to  the 
equator,  was  calauhited.  This  lengtn  was  par- 
titioned into  ten  millions  of  equal  parts,  und 
one  of  these  parts  was  taken  for  the  unit  of 
length,  and  <idled  a  m&tre,  from  the  Greek 
worf  tiirpop  (a  measure),  (Briot's  Arithmetic, 
translated  by  J.  Spear,  p.  152:  Hardwicke, 
London  1863.) 

If  the  arc  of  the  meridian  be  calculated  from 
the  resxdt  of  French  researches,  the  mitre  it-solf 
is  equal,  in  Engbsh  measurement,  to  39*37079 
inches;  and,  multiplying  this  length  by  ten 
million,  the  length  of  the  quadrant  of  the 
meridian,  when  converted  into  feet,  will  be 
82,806,992  feet  Sir  John  Herschel  estimates 
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the  length  of  the  quadrant  of  the  meridian  at 
32,813,000  feet;  so  that,  according  to  his  cal- 
culation, there  is  a  difference  between  the 
French  and  the  new  estimate  of  the  qua- 
drant of  4,008  feet,  and  therefore  the  Frmch 
length  of  the  quadrant  is  rn^ith  too  short 
and  the  mitre  is  ^th  of  an  mch  less  than 
the  length  of  the  ten-millionth  part  of  the 
quadrant. 

This  error  of  j^th  of  an  inch  in  the  deter- 
mination of  the  metre,  however,  supposing  it 
possible  to  establish  it  absolutely,  does  not 
make  the  metric  system  less  complete  or  con- 
venient; it  is  more  than  counterbalanced  bj 
the  extreme  simplicity,  symmetry,  and  con- 
venience of  the  system.  Professor  Bessel 
observed  with  respect  to  the  mitre,  that,  in 
the  measurement  of  a  length  between  two 
points  on  the  surface  of  the  earth,  there  u 
no  advantage  at  all  in  proving  the  relation  of 
the  measured  distance  to  a  quadrant  of  the 
meridian.  {Report  of  a  Committee  of  the  Enat 
of  Commons  on  Weights  and  Measures,  p.  109, 
1862.)  Professor  Miller  of  Cambridge,  who 
quotes  this  remark,  deems  the  error  in  the 
relation  of  the  mitre  to  the  quadrant  of  the 
meridian  to  be  of  no  consequence;  and  he 
mentions  another  slight  error  in  the  metna 
system,  discovered  by  recent  research,  rela- 
ting  to  the  density  of  water,  which  he  gives 
in  the  following  words  of  Vessel  (from  the 
Populdre  Voriantngen,  by  Professor  Bessel, 
published  in  1848,  soon  after  his  death)  \-^ 

*The  kilogramme  (1,000  grammes)  is  not 
exactly  the  weight  of  a  cubic  decimitre  of 
water.  Many  of  the  late  weighings  show 
that  water  at  its  maximum  density  has  a 
different  density  from  that  which  was  assumed 
by  the  French  philosophers  who  prepared  the 
original  standard  of  the  kilogramme ;  but  no- 
body wishes  to  alter  the  value  of  the  gramme 
on  Uiat  accoimt.' 

Two  important  principles  form  the  basis  of 
the  metric  system:  1.  That  the  unit  of  linear 
measure,  appUed  to  matter,  in  its  three  forms 
of  extension — ^viz.  length,  breadth,  and  thickness 
— should  be  the  standard  of  all  measures  of 
length,  surface,  and  solidity.  2.  That  the  cubic 
contents  of  the  linear  measure,  in  distilled 
water,  at  a  temperature  of  great  contractioD, 
should  furnish  at  once  the  standard  weight  and 
measure  of  capacity. 

Thus :  1.  The  unit  of  length  was  the  m^fe, 
as  we  have  seen,  the  10,000,000th  part  of  a 
quadrant  of  the  earth's  stirface. 

From  this  we  derive :  2.  Vhe  unit  of  mer- 
fioies — ^the  are,  a  square  dicamitre.  3.  The 
unit  of  capacitg — the  Utre,  a  cubic  didmitre. 
4.  The  unit  of  weight — the  gramme,  the  weight 
of  a  cubic  dicimitre  of  water. 

The  following  tables,  compiled  by  Kr. 
Warren  de  la  Hue,  will  show  the  be^utifnl 
simplicity  of  this  system — a  simplicity  arising 
from  the  decimal  system,  the  corKlation  of  the 
different  units,  and  the  uniform  nomenclature 
adopted  for  the  subdivisions  and  multiples  of 
the  units. 
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Ompariion  of  French  and  EnglUh  Afeoiures, 


Lengfh, 


1 

bMUh 
iMbM 

'^JSi&s:' 

InBaclUhTirti 

vnnmMn.     ,      .      . 

0*08987 

0-0083809 

0D010986 

'OBdinteB 

0-M871 

0-0338090 

0-0109868 

Dfcintea.      . 

8*98708 

0-3380899 

0-1093638 

XMtc.      . 

89-87079 

8-2808993 

1-0986331 

,  McHBttn.      . 

898-70790 

82-8089930 

10-9868810 

,  HeettBdm       .        , 

8987-07900 

828-0699300 

109-8688100 

Ciknttn.       . 

89870-79000 

8380-8993000 

1093-6331000 

Mjitemtee       .        •        •  |  898707-90000 

82808-9930000 

10986-8810000 

1  BncUah  VtehMBi  In  EmrlUh  NI1« 


b6FmC 


0HK)06468 

0-0064683 

0-0646816 

0*0468166 

6-4681656 

64-6816650 

646*8165500 

5468-1655000 


jeOTai4a 


0-0000006 
0*0000063 
0-0000631 
0-000rf3!4 
0-0062188 
0*0631383 
0-6318834 
6-3138344 


1  Inehsr  3-589964  Oimtimdtrw. 
1  Ibofta8-0479449  Ddcfmdtra. 


1  Yards0i>1488S48  Mdtre. 
1  Hito  s  1*6098148  Kilomdfcn. 


Surface, 


1  OotbnorainiiremMn. 
j  Ane,orlM«iiiaremdtre>. 

.  B«cure,  or  10,000  aqiure 


la  Bngllah 


10-7643998 
1076-4399843 


107643-9984188 


la  Bnf Ihh  8qaM« 
Tard«s9  8qiiar« 


1-1960888 
119*6088360 


11960-8S80090 


laSngUtbPolM 
sS78^  aquaraVMl 


0*0895888 
8-9588290 


895-8838969 


la  Bngllih  Koodt 
■1(UM  8q.  FM 


£i£5S5^ 


0000988457 
0*098845734 


9*884572896 


0*0002471148 
0H)347114810 


3*4711480996 


1  Sqaare  Iiidi=6-4518669  Sqnan  Oentlmdtres. 
1  Squire  Vioot=  9*3899688  Sqnan  Dfcimdtxw. 


1  Square  Yard=0*83609715  Square  Mdtro  or  Gentlare. 
1  Acre    .    .     =0*404671031  Hectare. 


CapaeUif, 


1 


XiDflitn,oroaUcoaitIin6tn  • 
<'H)tiIftre,  or  10  cnUc  centimdtzw 
iJ^iUtic,  or  100  cabic  oentimdtres 

;  litie,  or  cable  dteinodtre 
l>^c>htre,oroentlitte«  . 
Hfctolitre,  or  dteistdre  . 

,  KO  illtre,  or  rtdre,  or  cablo  mfttre  • 
M}nolitn,ord6caafedre. 


0-061037 

0*610271 

6*102705 

61*027053 

610-370515 

6102*705153 

61027*051519 

610370*515194 


laCabteFMt 

ail -788 
CttMralodiM 


0*0000858 
0*0008582 
a*0085317 
0*0353166 
0*3531658 
8*5816581 
85*8165807 
858*1658074 


la  Pinto 
&34-6A08S 
Cable  lachM 


la 

8P!ntis977'37S84 
Cubic  InchM 


0*001761 

0*017608 

0*176077 

1-760778 

17*607784 

176-077341 

1760*778414 

17607*784140 


laBtdMb:- 

6GIlt.«)U8'18078 

CvMclnehe* 


0-00023010 
0*002*i0097 
0-02300967 
0-33009668 
3*30096677 
3200966797 
330-09667675 
8200*96676750 


0-000037513 
0-000*275121 
0-002751208 
0*027513085 
0-2751 20646 
3*761208459 
37*512084594 
375*130845987 


I  Cablo  IiidisK-8861759  Cubic  Ceatimdtrea. 
1  OaUon! 


1  Cubic  Foots38*8158119  Cubic  Dteimdtxea. 
U-548467969  Litres. 


WeighL 


Vllipnumne  . 


Hft.vifnramQM 
|Mj7iogmnme 


^o^ar 


0*015432 

0-164323 

1-543235 

15*482349 

154*323488 

1543**234880 

15432-348800 

154838-488000 


nTrejOn. 
»480  0ratau 


0-000082 
0-000833 
0-008215 
0*082151 
0*321507 
8*215078 
82*150727 
831*507367 


InA«d.Lbc      InC«to.sn3Lba.    ToM=MOmu. 
-«7.000Gralaa      ^784,000  Onbu    bIMO^OSO  Grain* 


0*0000022 
0-0000230 
0*0003305 
00022046 
0*02-20463 
0-2204621 
2-2046218 
82-0462126 


0-00000008 
0^)0010020 
0-00000197 

o-oooo: 


0-00190841 
0*01968413 
0-19684118 


0-000000001 
0-000000070 
0*000000098 
6-000000984 
0-000009843 
0-000098421 
0-000984206 
0*009843059 


1  GxaiiisO-064798950  Gramme. 

1  Poond  AToirdnpolBB:0-45869265  Kilogramme. 


1  Troy  Ounoes81*103496  Orammes. 
1  Cwt.B 50-80387689  Kilogrammes. 


Sorh  is  the  system  which'  after  mach  oppo- 
^'■\iiA  vu  finally  introdticed  into  France  by 
Kioj^  Louis  Philippe,  and  which  sooner  or  later 
put  pobably  become  nniyersaL  In  England 
it  is  already  eztenaiyely  nsed  by  scientific  men, 
ud  in  1864  an  Act  was  passed  legalising  its 
iu«  in  this  country.  The  Act,  howeyer,  is 
Q»-rely  a  permissiye  one. 

The  metiic  system  of  weights  and  measures 
^  been  adopted,  not  only  by  France,  but 
in  luly  (except  the  portion  under  pontifical 
p>v«roment),  Spiin,  Portugal,  Greece,  Belgium, 
i^\  Holland ;  it  has  been  partially  receiyed  in 
I>«Dnuirk  and  Switzerland,  which  adopts  the 
Hili-kiluin^rome  as  the  pound.     The  m^ority 
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of  the  states  composing  the  ZoUverein,  or 
Customs  League,  in  Germany,  haye  expressed 
their  approyal  of  the  metric  system.  The  half- 
kilogramme  has  been  introduced  into  all  great 
mercantile  operations  in  Austria. 

At  the  International  Statistical  Congress, 
held  at  Berlin  in  September  1863,  thirty- 
three  nations  of  Europe  and  America  were 
represented  by  statistioil  delegates,  and  tibe 
congress  agreed  to  the  following  fundamental 
resolution  on  weights  and  measures:  *The 
adoption  of  the  same  measure  in  international 
commerce  is  of  the  highest  importance.  The 
metric  system  appears  to  toe  congress  to 
be  the  most  conyeuient  of  all  the  meaturea 
LL 
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that  could  be  recommended  for  interoationiil 
measures/ 

A  commission  of  the  Imperial  Academy  of 
Sciences  in  St.  Petersburg  has  recommended 
that  such  alterations  should  be  made  in  Russian 
weights  and  measures  as  would  put  them  in  | 
conformity  with  the  metric  system  of  France. 
Dr.  KupflTer,  a  delegate  from  the  Russian 
goyernment,  has  declared  that  Russia  would 
recommend  the  adoption  of  the  pure  metric 
system  if  Great  Britain  would  take  the  lead. 
•We  wish  England/  said  Dr.  Kupffer,  'to 
take  the  lead.  England  is  a  countiy  of  prior 
civilisation.  Let  ^igland  do  it,  and  we  are 
sure  to  follow.' 

In  the  United  States  of  America  a  committee 
has  been  appointed  by  congress  to  consider  the 
subject  of  metric  weights  and  measures ;  and 
the  system  has  been  adopted  in  Mexico,  Chili, 
Peru,  New  Ghranada,  Ecuador  (to  commence 
in  1866),  Bolivia,  Venezuela,  and  French  and 
Dutch  Guiana.  For  more  information  on  this 
system,  Mr.  Dowlinfl's  Tables  (Lockwood  &  Go.) 
should  be  consulted:  the  prefaces  contain  much 
valuable  information. 

Metronome.  In  Music,  an  instrument 
invented  b^  Maelzel,  and  used  to  measure  time, 
and  to  indicate  the  velocity  with  which  a  com- 
position ought  to  be  played.  It  has  a  small 
pendulum,  which,  being  set  in  motion  by  clock- 
work, beats,  audibly,  a  certain  number  of  times 
in  a  minute ;  and  this  number  may  be  altered 
by  moving  a  sliding  weight,  and  adjusted  to 
rarj'ing  degrees  of  quickness  or  slowness  as 
requircHi  It  is  now  customary  to  mark,  at  the 
beginning  of  a  piece  of  music  the  number  of 
beats  per  minute  intended  by  the  composer; 

thus     I  60  means  that  when  the  metronome  is 

adjusted  to  60  it  will  beat  the  time  of  minims 
for  that  piece,  giving  60  minims  in  a  minute. 

Metropolis  (Gr.  the  mother  city),  1.  A 
parent  state  from  which  colonies  have  sprung ; 
m  which  sense  the  word  is  uniformly  employed 
by  ancient  Greek  writers.  2.  The  chief  city 
of  a  province  in  the  later  ages  of  the  Roman 
empire.  The  Christian  church  having  adopted 
the  secular  division  of  the  Roman  empire  into 
provinces,  the  episcopal  seat  estabhshed  in 
every  sudi  city,  and  the  bishop  of  it  himself, 
were  termed  metropolitan.  In  modem  usage, 
the  word  is  applied  to  denote  the  chief  or 
capital  city  of  an  independent  state. 

MetropoUtaa*  In  Ecclesiastical  History, 
a  title  applied  to  the  prelate  who  presides 
over  the  other  bishops  m  a  province.  The 
establishment  of  metropolitans  took  place  at 
the  end  of  the  third  century,  and  was  con- 
firmed by  the  council  of  Nice. 

Metroelderoo  (Gr.  {i-frrpa,  the  heart  of  a 
tree,  and  iri^pos,  iron).  Of  this  extensive 
Myrtaceous  genus,  one  or  two  New  Zealand 
species  are  remarkable  for  their  hard  close- 
grained  timber.  That  of  the  Rata,  M.  rohttsta, 
is  used  for  shipbuilding,  and  by  the  natives 
for  making  war  clubs,  paddles,  &c. ;  that  of 
the  Kawa,  Af.  tomentoM^  called  Firetree  by  the 
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colonists  on  account  of  the  brilliancy  of  its 
flowers,  is  used  for  similar  purposes ;  and  tL'it 
of  the  Aka,  M,  scandene,  is  called  New  Zealand 
Lignum  Vitae,  on  account  of  its  hardness. 

Mexican  OnlC  A  remarkable  expanse  of 
nearly  enclosed  ocean,  which  occupies,  with  the 
Caribbean  Sea  and  the  West  Indian  Islands, 
an  area  of  more  than  two  millions  of  square 
miles,  shut  in  by  the  two  Americas  to  the  north 
and  south,  by  Central  America  to  the  west,  and 
almost  enclosed  by  the  long  range  of  the  Antilles 
towards  the  Atlantic  Its  waters,  which  vaiy 
in  depth  from  500  to  1,000  fathoms,  are  very 
warm ;  and  from  it  issues  a  remarkably  warm, 
rapid,  and  important  marine  current,  irhoso 
exact  cause  and  origin  cannot  easily  be  traced. 

The  gulf  of  Mexico  is  the  northernmost  and 
innermost  portion  of  this  great  sea.  Enclosed 
on  the  north  and  west  firom  the  southern 
extremity  of  the  peninsula  of  Florida  to  the 
extremity  of  the  remarkable  peninsula  of 
Yucatan,  and  partly  shut  in  by  the  western 
extremity  of  Cuba,  it  is  reached  by  only  tvo 
narrow  openings,  one  communicating  witn  the 
Caribbean  Sea  and  the  other  with  the  Atkniic 
The  Bahama  banks  almost  prevent  access  in 
the  latter  direction. 

Although  this  gulf  lies  between  2\P  and  30° 
north  of  the  equator,  the  oceanic  warmth  equator 
not  only  passes  through  it,  but  there  attams  its 
maximum  temperature,  the  heat  of  the  "water 
being  there  estimated  at  88 1^,  although  it  is  nut 
more  than  80°  at  the  equator,  off  the  coast  of 
Africa,  near  the  hottest  parts  of  that  continent, 
and  nowhere  across  the  Atlantic  rises  aboTe 
84°.  The  hottest  water  of  the  Atlantic  is, 
therefore,  always  in  this  sea— a  fact  which 
greatly  influences  the  climate  of  Amcrici,  and 
ultimately  that  of  England.     [Gulf  Stream.] 

Mexereon  (Pers.  Madziuyoun).  The  com- 
mon name  of  the  Daphne  Mceereum. 

Mezsanlne  (Ital.  mezzano,  middle).  In 
Architecture,  a  story  of  small  height  intro- 
duced between  two  higher  ones. 

Messo  &illevo  (Ital.).  A  term  applicni 
in  Sculpture  to  the  decoration  executed  in  a 
middle  style  of  relief,  i.e.  distinct  from  eith.r 
the  basso  rilievo  or  the  alto  rilievo.  The 
figures  on  the  shaft  of  the  Trajan's  column, 
or  on  the  column  of  the  Place  Vendome,  art* 


examples  of  this  style  of  sculpture.     [Rwjef.] 
Mezso    Soprano  (Ital.).      In  Music,  a 
low  soprano. 


Mexsotlnto  (Ital.  half-tint^^V  A  mAA 
of  engraving  on  copper  in  which  a  burr  is 
raised  all  over  the  plate,  and  subsequently 
scraped  away  in  the  parts  that  are  intended  to 
be  left  light  The  modem  engravers  usnallv 
etch  their  plates  before  raising  this  kind  of 
burr,  which  enables  them  to  execute  the 
work  more  rapidly,  but  less  picturesquely, 
than  in  the  old  style. 

This  method  of  mezzotinto  engraving  vas 
invented  by  Ludwig  von  Siegen  in  16-12. 
[Enoravino.] 

Ml.  The  French  and  Italian  name  for  the 
note  corresponding  to  our  E. 
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MtUKTrtte.    A  sulphide  of  antiinony  and 
nlver  found  at  Braiinsdorf  in  Saxony. 

mASHia  (Gr.  from  fuaivm,  I  infect).  In- 
fectious or  contagious  matter.  The  term  is  gene« 
tally  apjdied,  under  the  name  of  maarah  miofma 
(nuUana  of  the  Italians),  to  the  infectious 
emanations  from  marshy  lands  and  stagnant 
wateiB,  which  are  peculiarly  characterise  by 
producing  Tarious  forms  of  intermittent  and 
remittent  feyers.  [Malarta.] 
Ati 


k  (Lat.).  A  term  under  which  are  com- 
prised sereral  yarieties  of  a  mineral  generally 
found  in  thin  elastic  laminm,  with  a  glistening 
lustre^  and  of  various  colours  and  degrees  of 
transparency.  It  is  one  of  the  constituents  of 
gnnite. 

The  micas  have  been  divided  into  three 
groups:  viz.  Muscovite^  Phlogopite,  and  Biotite. 
The  Muscovites,  which  are  confined  to  fi;ranite 
and  other  i^eous  rocks,  are  biaxial,  and  gene- 
rally contain  potash  or  lithia,  and  a  small 
quanfaty  of  magnesia.  The  Phloffopites  are 
also  biaxial,  though  in  a  less  degree  than  the 
Muscovites:  they  are  found  only  in  granular 
limestone  and  serpentine,  and  contain  magnesia, 
and  often  only  a  small  quantity  of  alkali.  Bio- 
Hie  or  Magnesia  Mica  is  uniaxial,  and  contains 
laige  quantitiea  of  oxide  of  iron,  magnesia,  and 
potash. 

The  Micaa  axe  chiefly  composed  of  silica, 
alumina,  mRprpAffia^  potash,  lithia,  and  some 
other  bases. 

In  some  parts  of  Siberia  and  elsewhere, 
Mica  forms  an  article  of  trader  often  known 
xaida  Ae  name  of  Muscovy  glass. 

Xtoa  Slate  or  BEloa  SebUt.  A  very 
abundant  metamorphic  rock — slaty,  and  essen- 
tially composed  of  mica  and  quartz.  Mica 
lometimes  forms  the  whole  mass.  Garnets 
are  sometimes  embedded  as  crystals  in  it,  and 
form  an  integnl  part  of  the  rock,  which  is 
then  called  garnet  schist.  Argillaceous  matter 
is  occasionally  mixed  with  the  mass,  which 
thns  assumes  a  slaty  appearance. 

IGca  slate,  abounding  in  garnets,  and  often 
sprinkled  with  red  patches  produced  by  de- 
composition, and  becoming  syenitic  from  the 
inteispersion  of  hornblende,  is  prevalent  upon 
the  banks  of  the  Tay  and  about  Dunkeld  in 
Scotland ;  but  it  is  in  Glen  Tilt  that  the  geo- 
logist, both  practical  and  theoretical,  will  find 
the  most  ample  materials  for  the  study  of  the 
sflsodation  and  jxmctions  of  this  series  of  rocks. 

In  the  immediate  neighbourhood  of  Blair, 
the  Tilt  exhibits  upon  its  banks  a  section  of 
the  rocks  forming  its  bed ;  and  the  micaceous 
strata  here  and  at  the  falls  of  the  Bruar  in- 
cline nearly  at  the  same  angle  to  several  points 
of  the  compass,  giving  a  curious  confusion  and 
intenreavement  to  their  assemblage. 

The  group  of  schistose  rocks  containing  mica 
is  laige,  and  widely  distributed  wherever  me- 
tamorphic rocks  are  found.  Such  rocks  may 
Ulong  to  any  geological  period,  but  they  have 
Wn  formed  at  a  great  depth  beneath  the  sur- 
fa^ ^  and  under  enormous  pressure.  They  are 
most  usual  in  mountain  districts,  but  abou.id 
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also  in  aU  places  where  an  axis  of  elevation 
has  brought  up  granite  or  porphyritic  rode 
The  western  extremity  of  all  the  British  Islands, 
the  western  coast  of  France,  and  of  the  Iberian 
peninsula,  and  the  flanks  of  the  principal 
mountain  chains,  are  the  chief  locaUties  of 
these  rocks  in  Europe.     [Gkbiss.] 

Mteaoeoiis  Iron-ore.  The  name  given 
to  those  kinds  of  Hfematite  or  Bed  Iron-ore 
which  possess  a  micaceous  structure. 

aUcado.    [Tycoon.] 

aUoliaelf  St.,  Order  of.  A  French  order 
of  knighthood,  instituted  by  Louis  XI.  in  1469, 
in  honour  of  St  Michael,  the  supposed  ancient 
protector  of  France.  It  was  for  some .  time 
after  its  institution  in  high  repute ;  but  under 
Catherine  of  Medicis,  who  lavished  it  indiscri- 
minately, it  came  to  be  held  of  no  account. 

Mlebaeltte.  A  white,  fibrous,  and  pearly 
variety  of  Opal  found  in  the  island  of  St. 
Michael,  in  the  Azores. 

aPetiaelmaa.  The  feast  of  St.  Michael 
the  ArchauffeL  It  falls  on  the  29th  of  Sep- 
tember, and  is  supposed  to  have  been  esta- 
blished towards  the  dose  of  the  fifth  century ; 
Brady  says  in  487.  In  England,  Michaelmas 
is  one  of  the  regular  periods  for  settling  rents. 

Xiehelia  (after  Pietro  Antonio  Micheli, 
a  Florentine  botanist  of  the  eighteenth  cen- 
tury). A  genus  of  Magnoliacea,  consisting  of 
large  trees  belonging  to  India  and  the  Eastern 
Ardiipelago,  distinguished  from  Magnolia  by 
its  axillary  flowers,  and  other  peculiarities.  JIf. 
Champaca,  the  Chumpaka  of  the  Hindus,  and 
sacred  to  Vishnu,  is  commonly  cultivated  in 
India  for  the  powerful  fragrance  of  its  flowers. 
The  root  is  bitter,  and  used  medicinally. 

auoroollae  (Gr.  /uKpds,  small,  and  tcXltw,  to 
incline).  A  green  and  blue  variety  of  Felspar, 
containing  nearly  equal  quantities  of  potash 
and  soda. 

Xieroeeim  (Gr.  /uKpSHotrnos,  a  little  world), 
Man  has  been  called  so  by  some  fanciful  writers 
on  natural  philosophy  and  metaphysics,  by 
reason  of  a  supposed  correspondence  between 
the  different  parts  and  quauties  of  his  nature 
and  those  of  tne  universe. 

aUeroeoMnio  Salt.    The  ammonio-phos- 

Shate  of  soda ;  it  is  obtained  among  the  pro- 
ucta  of  the  evaporation  of  urine,  and  was 
formerly  used  as  a  blowpipe  flux. 

auorodaotyliis  {Or.  tuKp6s,  and  ZdjcrvKos, 
a  digit).  A  name  proposed  by  M.  Geoffiroy  for 
the  short-toed  genus  of  wading  birds  called  by 
Illiger  DiCBOLOPHUs  [which  see]. 

Xicrodon  (Gr.  fwcp6s,  and  i^ois,  a  tooth). 
The  name  of  a  genus  of  extinct  fishes,  belong- 
ing to  the  thick-toothed  or  PVcnodont  family,  in 
the  Ichthyological  system  of  Agassix. 

BEleroleetei  (Gr.  tuKp6s,  and  Xiftm^r,  thief). 
A  genus  of  marsupial  mammalia,  found  in  the 
upper  triassic  bone  bed  at  Stuttgardt,  in  Wur- 
temburg,  and  near  Aust,  in  Gloucestershire. 
The  minute  crescent-shaped  teeth  of  this  animal 
exhibit  the  nearest  affinity  to  those  of  the 
fossil  HagiauCax  of  the  Purbeck  strata,  which 
was  a.  small  carnivorous  marsupial,  allied  to 
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Thylaoolea.  As  far  as  present  knowledge 
affords  data,  the  microUstes  is  the  earliest  re* 
prebentatiye  of  the  maTmnalian  class  in  this 
planet. 

aCerolite  (Gr.  iiutp65,  small,  and  \l9os, 
stone).  A  name  for  the  oolumbate  of  lime 
found  at  Chesterfield  in  Massachusetts. 

Miorometer  (Gr.  fuKp6s,  and  /*irpw,  mea- 
sure).  An  instrument  applied  to  telescopes 
and  microscopes  for  measuring  yery  sinall 
distances,  or  the  diameters  of  objects  which 
subtend  yeiy  small  angles.  A  great  number 
of  contriyances  of  yarious  kinds,  and  depend- 
ing on  different  principles,  haye  been  em- 
ployed for  this  purpose;  but  it  will  be  suffi- 
cient to  giye  a  general  description  of  some  of 
the  most  useful  or  remarkable  ones. 

Wire  Miorometer, — This  instrument^  when 
placed  in  the  tube  of  a  telescope,  at  the  focus 
of  the  object-glass,  presents  the  appearance 
represented  in  the  annexed  figure  (fig.  1).  A  a 
is  a  spider*s  web  line,  or  yery  fine  wire  fixed 


Fig.  1. 


to  the  diaphragm ;  and  B  b 
and  C  c  are  similar  wires 
stretched  across  two  forks, 
each  connected  with  a  milled- 
head  screw.  By  means  of 
these  screws  the  two  wires, 
B  b  and  C  c,  which  are  ex- 
actly parallel  to  each  other, 
are  moyable  in  the  direction 
perpendicular  to  A  a ;  and,  in  order  that  the 
wire  A  a  may  be  placed  in  an^  direction  rela- 
tiyely  to  the  meridian,  there  is  an  adjusting 
screw,  which  works  into  an  interior  toothed 
wheel^  and  turns  the  apparatus  round  in  its  own 
plane  perpendicular  to.tiie  axis  of  the  telescope. 
The  method  of  using^  the  micrometer  is  as 
follows :  Suppose  the  object  to  be  accomplished 
to  be  the  measurement  of  the  angle  of  position 
and  distance  of  two  yeiy  close  stars ;  me  tele- 
scope being  set  and  kept  on  the  objects,  the 
micrometer  is  turned  by  its  adjustmg  screw 
until  the  spider  line  A  a  coincides  with  the 
line  joining  the  two  stars,  or  threads  them  both 
at  the  same  moment.  The  milled  heads  of  the 
screws,  which  carry  the  two  movable  wires, 
are  then  turned  until  B  b  bisects  one  of  the 
two  stars,  and  C  c  bisects  the  other.  The 
observation  is  now  completed,  and  it  only  re- 
mains to  ascertain  the  position  and  distance 
indicated  by  the  micrometer.  For  the  first  of 
these  purposes,  the  circumference  of  the  mi- 
crometer is  divided  into  degrees  and  minutes, 
and  read  by  two  verniers :  this  reading  gives 
the  position  of  A  a  in  respect  of  the  horizontal 
and  vertical  planes,  and  consequently  the  angle 
of  position  of  the  two  stars.  To  find  their 
distance,  the  head  of  the  screw  which  carries 
one  of  t^e  movable  wures,  for  instance  C  «,  is 
turned  until  C  o  coincides  with  B  b ;  and  the 
number  of  revolutions,  and  parts  of  a  revolution 
required  to  effect  the  coincidence^  giyes  the 
distance  of  the  stars  when  the  value  of  the 
scale  of  the  micrometer  is  known :  XhsX,  is  to 
BAy,  wheh  the  number  of  seconi^  of  space 
yhich  correspond  to  one  revolution  of  the 
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screw  is  known.  The  screws  must  be  msde 
with  great  accuracy,  and  their  heads  are  usually 
divided  into  sixty  equal  parts,  repiesentisg 
seconds. 

The  value  of  the  scale,  or  of  a  revolutiaQ  of 
the  screw,  is  obtained  in  the  following  maimer: 
Set  the  two  wires,  B  b  and  C  c,  apart  to  a 
certain  number  of  reyolutions,  and  place  them 
in  the  direction  of  the  meridian.  Observe  the 
transits  of  seyeral  stars  of  known  dedination 
over  the  wires;  then  multiply  each  interval  of 
seconds  by  15,  and  by  the  cosine  of  the  star's 
declination ;  and,  talong  the  mean,  you  have 
the  seconds  of  space  which  correspond  to  a 
known  number  of  revolutions  ci  the  serev. 
(See  Appendix,  by  the  Bev.  R  Sheepshanks, 
to  Professor  de  Morgan*s  Explanation  of  tie 
GnoTtionic  Projection  of  the  SpnereJ) 

Circular  Mierojneter,  —  This  instrmneii^ 
which  differs  entirely  from  the  aboye,  was  first 
suggested  by  Boscovich,  in  the  Letpsic  Acts  for 
1740,  and  used  by  Lacaille  in  observing  a 
comet  in  1742;  but  seems  afterwards  to  have 
fallen  into  disuse,  until  it  was  revived  by  Dr. 
Olbers,  about  1798.  The  principle  may  ha 
explained  as  follows :  If  the  field  of  a  telescope 
be  perfectly  circular  (which  may  be  effected  by 
means  of  a  diaphragm  turned  m  a  lathe),  and 
if  its  diameter  be  determined  from  observation, 
the  paths  of  two  celestial  bodies  across  the 
field  may  be  considered  as  two  parallel  chords, 
which  are  giyen  in  terms  of  a  circle  of  known 
diameter.  The  differences  of  the  timus  st 
which  two  stars  arrive  at  the  middle  of  thdr 
paths  will  be  their  ascensional  differences; 
and  the  distance  between  the  chords,  which  is 
readily  c(»nputed  &om  their  lengths,  gives  tlie 
difference  of  the  declinations  of  Uie  two  boiiies. 

The  most  approved  construction  of  the 
annular  micrometer  is  that  of  Frauuhofer. 
It  consists  of  a  disc  of  parallel  plate  glass 
(fig.  2),  having  in  its  centre  a  round  hole 
of  about  half  an  inch  in  dia- 
meter, to  the  edges  of  which  a 
ring  of  steel  is  cemented  and 
afterwards  truly  turned  in  a 
lathe.  The  disc  being  mounted 
in  a  brass  tube,  so  that  it  may 
be  accurately  acljusted  in  the 
focus  of  the  eye-piece,  and 
applied  to  a  telescope^  the  steel  ring  is  alone 
visible,  and  appears  as  if  suspended  in  the 
atmosphere,  whence  the  instrument  is  csUfd 
the  suspended  anmdar  micrometer.  The  ad- 
yantage  of  this  construction  consists  in  the 
accuracy  with  which  the  moment  of  ingress  or 
egress  is  determined,  from  the  body  being  seen 
in  the  field  of  view  before  it  comes  up  to  the 
edge  of  the  steel  ring.  The  annular  micro- 
meter is  conyeniently  used  for  comparing  the 
place  of  a  small  star  or  a  comet  with  that  of 
a  known  star  in  nearly  the  same  parallel  of 
declination.  {Astronomische  NachrielUen,  b.  ]▼•) 

Divided  Object -^lass  or  Doubk  bsagt 
Mierohieter, — ^This  instrument  is  formed  by 
,  dividing  the  olgect-glass  of  a  telescope  or 
microscope  into  two  halves,  the  straight  *^iges 
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Fig.*. 
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being  gioaod  smooth,  bo  that  they  muy  easily 
ibde  bv  one  another.  A  doable  image  of  an 
object  u  the  fidd  of  Tiew  is  produced  by  the 
irpuation  of  the  segments ;  and,  by  bringing 
the  opposite  edges  of  the  two  images  into 
coDtai^  a  measure  of  the  diameter  of  the 
objed  is  obtained  in  terms  of  the  extent  of  the 
■ppantion.  From  its  being  used  to  measure 
the  diameter  of  the  sun,  this  is  usually  called 
the  ktiiometer,  [HsuoxBnui.]  Instead  of  a 
dirided  object-gliiss,  Bamsden  preferred  a  di- 
Tided  lens  in  ^e  eye-tube,  which  form  of  the 
iosinunent  is  called  the  dioptric  micrometer. 
The  doable  image  micrometer  was  suggested 
by  Boemer,  about  1678 ;  but  first  brought  into 
nc  b^  Bouguer,  about  1748. 

Micrometer  by  Double  Re/raction. — The 
Abbe  Boehon  conoeiTed  the  ingenious  idea 
of  applying  the  principle  of  double  refrac- 
tioB  to  miciometrieal  measmrement.  Con- 
aire  two  prisms,  ABC  and  BCD  (fig.  3), 
formed  of  the  same  crystal, 
and  BO  disposed  that  the 
fiEU*e  A  B  of  the  first  is  per- 
pendicular to  the  axis  of 
the  crystal,  while,  in  the 
second,  the  axis  is  parallel  to 
the  line  of  the  intersection 
of  the  two  faces  CBand  C  D, 
so  that  the  axes  of  eiystal- 
lisation  of  the  two  prisms  are 
at  right  angles  to  each  other. 
The  prisms  are  placed  in 
pHint  contact,  and  cemented  by  mastic ;  and 
together  form  a  plate  of  which  the  opposite 
add  are  paialleL  Now,  suppose  a  ray  of 
light  M I  to  fidl  penendicularly  on  the  face 
A  B;  it  will  proceed  through  the  prism  A  C  B, 
in  the  Bame  straight  line  1 0,  without  being 
arpmted,  because  1 0  is  parallel  to  the  axis 
of  the  crystaL  But  when  it  airi-ves  at  0,  and 
tttert  the  second  prism  BCD,  it  will  be 
wpuited  mto  two:  the  ordinary  ray  will 
eoDtinue  to  follow  the  same  direction  1 0  N  P, 
beeause  the  refracting  powers  of  the  two 
prinis  are  the  tame;  but  the  extraordinary 
Biy  will  take  a  dififerent  direclaon  O  R  (towards 
B  D,  if  thecrystalis  attractiye,  as  rock  crystal ; 
bat  towards  A  C,  if  the  crystal  is  repulsiTe^  as 
leelaod  spar),  and,  on  emerging  from  the 
pnm  at  R,  will  be  refracted  in  the  line  R  S. 
The  ingle  P  T  8  of  the  inclination  of  the  two 
nyt  after  their  emergence  from  the  prism  is 
anstant  for  the  same  crystal,  and  must  be 
dftermbed  by  experiment. 

Let  us  now  conoeiye  this  apparatus  to  be 
pUced  in  the  tube  of  a  telescope,  of  which  O 
(fig.  4)  is  the  olject-glass  and  F  the  focus, 
plg^  4,  and  the  telescope 

ir  directed  upon  a 
distant  object  at 
D  (as  a  planet), 
the  diameter  of 
which,  M  «,  is  to  be  measured.  Suppose  the 
<^ble  |nism  at  T :  two  images  will  be  formed; 
the  ordmaiy  image  at  a,  and  the  extraordinary 
iaaga  at  ff.  By  sliding  the  prisms  along  the 
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tube  towards  0,  the  distance  between  the, 
images  will  be  increased;  by  sliding  them 
towards  the  focus  F,  it  will  be  diminished ; 
and  if  placed  exactly  in  the  focus,  the  two 
images  will  coincide.  Let  Y  denote  the  yisual 
angk  or  apparent  magnitude  of  the  object,  / 
the  focal  distance  F  0  of  the  telescope,  U  the 
constant  angle  a  T  b  depending  on  the  prism, 
and  D  the  £stance  F  T :  we  shall  then  have 
the  diameter  of  the  image »»/  tan  V,  and  the 
distance  a  6a=D  tan  U.  Now,  if  the  appa- 
ratus be  slid  along  the  tube  from  T'  to  T, 
where  the  two  images  are  in  contact,  then 
the  diameter  of  the  image  will  be  equal  to  the 
distance  a  b ;  and  we  haye,  consequently,  /  tan 
V—  D  tan  U.  Here  the  ouantities/  and  U  are 
found  by  experiment ;  whence  V,  the  angular 
magnitude  of  the  olject>  becomes  known  in 
terms  of  D. 

The  prism  micrometer,  when  constructed  in 
the  manner  now  described,  has  this  important 
defect,  that  the  extraordinary  image  is  accom- 
panied by  the  prismatic  colours,  especially  if  the 
anf le  to  be  measured  exceeds  a  few  mmutes ; 
and  hence  Boehon  found  that  he  could  not 
use  it  for  measuring  the  diameters  of  the  sun 
and  moon.  But  this  defect  has  been  ingeniously 
remedied  by  M.  Arago,  by  simply  altering  the 
arrangement  of  the  apparatus,  and  giving  the 
double  prism  a  fixed  position  out  of  the  tube 
and  before  the  eye-glass.  By  this  disposition 
two  images  are  formed  at  the  focus,  the  centres 
of  which  are  fixed  points,  whose  distance  de- 
pends on  the  refracting  power  of  the  crystal ; 
and  the  contact  of  the  images  is  produced  by  in? 
creasing  or  diminishing  the  magnifying  power 
of  the  eye-glass,  instead  of  altering  me  posi- 
tion of  the  prism.  The  magnifying  power  thus 
becomes  the  measure  of  the  yisual  angle  sub- 
tended by  the  diameter  of  the  observed  object. 

Various  modifications  of  the  three  principles 
now  explained  haye  been  proposed;  for  de- 
tails respecting  which  we  refer  to  Brewster's 
Treatise  on  New  PkUosophical  Instrumente;  to 
the  article  *  Micrometer,'  in  the  Bkicydop^Bdia 
Britannica,  by  the  same  author;  and  to  Dr. 
Pearson's  Introduction  to  Practical  Astronomy* 
Other  plans  will  be  found  described  in  Her- 
seheVs  Outlines  of  Astronomy, 

The  micrometer  is  an  instrument  of  ihe 
utmost  importance  in  astronomy,  and  one,  in 
factt  to  which  that  science  is  as  much  indebted 
as  to  the  telescope  itself.  From  a  paper  by 
Mr.  Townley,  in  tne  Philo»opkioal  Transactions 
for  1667,  it  appears  certain  that  a  micrometer 
with  a  movable  wire  was  first  constructed  by 
our  countryman  Gascoigne  about  the  year 
1640,  and  used  by  him  for  measuring  the  dia- 
meters of  the  moon  and  some  of  the  planets ; 
but  as  Gbscoigne,  who  was  killed  in  the  civil 
wars  in  1644,  published  no  account  of  his  in- 
vention, the  instrument  was  entirely  forgotten^ 
and  the  merit  of  reinventing  it>  and  bringing 
it  into  general  use,  beloncis  to  the  French 
astronomer  Azout,  who  published  a  description 
of  it  in  1667.  Huygons,  a  few  years  previously, 
had  oontriyed  to  measure  the  diameter  of  Sk 
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planet  by  iQserdng  in  the  tube  of  a  telescope, 
at  the  focus  of  the  object-glass  and  eye-glass, 
a  slip  of  metal  which  coveAd  exactly  the  image 
of  the  planet,  and  then  deducing  me  diameter 
from  the  breaidth  of  the  slip,  compared  with 
the  diameter  of  thn  field;  and  Malvasia  had 
employed  for  the  same  purpose  a  reticle  or  net- 
work of  fine  silver  wires,  crossing  each  other 
at  right  angles,  and  dividing  the  field  of  the 
telescope  into  a  number  of  equal  squares. 
(For  the  history  of  the  invention  and  succes- 
sive improvements  of  the  micrometer,  see  the 
notes  by  Mathieu  to  Delambre's  Histoire  de 
rAstronomie  au  ISme  Stide,  pp.  616  and  645.) 

Micrometer  far  the  Microscope^  and  Methods 
of  Measuring, — The  microscope  micrometer 
may  be  made  upon  the  same  principles  as  the 
telescope  micrometer.  The  instruments  in 
use  among  microscopists  areJackson^s  mtcro- 
meter  and  the  cobweb  micrometer.  The  first 
consists  of  a  small  glass  plate,  upon  which 
lines  are  drawn  equidistant  from  one  another. 
This  is  inserted  in  the  eye-piece,  and  so  ar- 
ranged that  it  may  be  moved  across  the  field 
of  vision  b^  the  aid  of  a  screw.  The  value  of 
each  division  being  ascertained  by  placing 
objects  of  known  dimensions,  or  lines  drawn  at 
known  distances  apart,  in  the  field,  the  object 
to  be  measured  is  carefulljr  placed  against  the 
first  division,  and  the  position  accurately  ad- 
justed by  the  screw.  The  number  of  divisions 
corresponding  to  the  width  of  the  object  may 
then  be  carefidly  read  ofil 

The  cobweb  micrometer  was  invented  by 
Bamsden,  and  the  principle  of  its  action  is  pre- 
cisely the  same  as  that  of  the  wire  micrometer. 
By  turning  the  screw  which  approximates  or 
separates  Uie  frames  across  which  the  cobweb 
threads  are  stretched,  the  slightest  alteration  of 
the  lines  can  be  estimated,  and  a  difference  even 
of  jj^ftoo^  of  an  inch  rendered  appreciable. 

I^ctically,  however,  there  is  some  difficulty 
in  obtaining  measurements  of  very  minute 
objects,  by  the  use  of  micrometers  of  any  kind, 
adapted  to  the  eye-piece ;  for  unless  the  body 
of  the  microscope  be  very  firm,  in  which  case 
it  will  be  inconveniently  heavy,  it  is  almost 
impossible  to  adjust  the  micrometer  without  a 
slight  disturbance  of  the  body,  and  this  slight 
movement  may  cause  a  measurement  very 
wide  of  the  truth ;  especially  when  the  highest 
powers  are  used,  for  the  value  of  each  division 
of  the  micrometer  becomes  altered  according  to 
the  power  of  the  object-glass  employed,  and  in 
the  case  of  the  high  powers  this  value  becomes 
enormously  increased,  and  of  course  any  error  in 
the  determination  is  increased  in  a  correspond- 
ing d^ee. 

In  practice,  the  following  wiU  be  found  the 
most  successful  method  of  measuring  objects 
in  the  microscope.  It  was  first  proposed  by 
Mr.  Lister.  The  stage  micrometer  referred  to 
is  simply  a  slip  of  glass,  upon  which  lines  have 
been  ruled  at  the  distance  of  ^^^55,  ^,  5^  or 
Y^  of  an  inch  apart.  These  stage  micrometers 
are  to  be  obtained  of  the  opticians.  The  lines 
are  scratched  by  a  diamond  pointy  attached  to 
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a  beautiful  instrument,  by  which  lines  can  be 
drawn  at  any  distances  apurt  with  the  greiit«it 
precision.  M.  Nobert  has  succeeded  in  drav- 
ing  these  lines  so  close  to  one  another,  that 
more  than  100,000  would  go  in  the  space  of 
a  single  inch;  and  the  beautiful  meoianism 
used  for  drawing  these  lines  is  so  true,  and 
the  lines  so  clear,  that  they  may  be  used  as 
test  objects  for  ascertaining  the  defining  power 
of  object-glasses. 

In  Mr.  Listeria  method  of  measuring,  a 
camera  ludda,  or  a  neutral  tint  glass  refiector, 
or  a  steel  disc  placed  at  an  angle  of  45°,  miut 
be  adapted  to  me  eye-i>iece,  and  the  microscope 
placed  norizontally,  as  in  the  position  for  draw- 
ing objects  with  the  aid  of  the  above  instn- 
ments.  In  the  field  of  the  microsoope  is  placed 
an  ordinary  stage  micrometer,  witJi  the  lines 
separated  by  thousandths  of  an  inch,  carebmg 
taken  that  uie  instrument  is  arranged  at  about 
ten  inches  from,  the  paper;  the  lines,  magni- 
fied by  a  quarter-inch  objectrglass,  are  care- 
fully traced  with  a  sharp-pointed  pencil;  the 
micrometer  is  then  removed,  and  replaced  bv 
the  object  whose  diameter  is  to  be  ascertained. 
The  object  is  traced  over  the  lines  or  upgn 
another  piece  of  paper,  and  compared  with  the 
scale  by  the  aid  of  compasses.  The  lines  may 
be  engraved  upon  a  slate,  and  their  value  af- 
fixed, so  that  any  object  may  be  at  once 
measured.  Of  course  a  different  scale  is  re- 
quired for  each  power.  Such  scales  may  be 
made  upon  pieces  of  gummed  paper,  and  one 
of  them  should  be  afBxed  to  every  microsoopieal 
drawing.  In  comparing  the  representatiott  of 
the  same  object  dehneated by differentobserveis, 
it  will  often  be  found  that  great  conftiaon  has 
arisen  in  consequence  of  the  magnifying  power 
of  the  object-glass  not  having  been  accurately  as- 
certained ;  and  an  object  stated  by  two  di^rent 
authorities  to  be  magnified  the  same  num- 
ber of  times,  is  nevertheless  represented  ranch 
larger  by  one  than  by  the  other.  This  discre- 
pancy in  most  cases  arises  from  the  magnifying 
power  of  the  glasses  not  having  been  accur^y 
ascertained  in  the  first  instance.  For  further 
information  on  measuring  objects  in  the  mi- 
croscope, the  reader  is  referred  to  the  works  of 
Quekett,  Carpenter,  or  Beale. 

JtUcropbone  (Gr.  iuKp6st  and  ^mH^,  a  voice). 
An  instrument  for  increasing  the  intensity  of 
low  sounds,  by  communicating  their  vibrations 
to  a  more  sonorous  body,  the  sounds  emitted 
by  which  are  thus  rendered  more  audible. 

BEleropyle  (Gr.  tuKp6s,  and  «^n>  ^  ^ate). 
Iii  Botany,  a  ^rforation  through  the  sldn  of  a 
seed,  over  agamst  the  apex  of  &e  nucleus. 

The  hard  envelopes  of  the  ova  of  insects 
(Meissner)  and  many  other  animals  also  ex- 
hibit one  or  more  openings  or  miciopyles, 
through  which  the  spermatozoa  pass,  and  thus 
obtain  access  to  the  ovum.  The  micropyle  is 
usually  a  funnel-shaped  opening,  exhibiting  a 
great  variety  of  markings  in  di%rent  species. 
(Allen  Thompson's  article  *  Ovum '  in  Todd's 
Cydopadia  of  Anatomy  and  Phyetoloyy,  Sup- 
plement, p.  111.) 
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meroseope  (Or.  fi*Kp6sy  and  aKwUt,  1 
view).  Am  optical  instniment  which  enables 
ns  to  see  and  examine  objects  which  are  too 
minute  to  be  seen  by  the  naked  eye.  Hicro- 
scopes  are  single  or  compound,  according  to 
the  nature  of  their  construction;  a  single 
microscope  being  one  through  which,  whether 
it  consists  of  a  single  lens  or  a  combination  of 
lenses,  the  object  is  viewed  directly ;  while  a 
compound  microscope  is  one  in  which  two  or 
more  lenses  are  so  arranged  that  an  enlarged 
image  of  the  olject  formed  by  one  of  them  is 
magnified  by  the  second,  or  by  the  others,  if 
there  are  more  than  two,  and  seen  as  if  it  were 
the  object  itself. 

Single  or  Simple  Microscope, — ^This  instru- 
ment is,  for  the  most  part,  simply  a  lens  or 
sphere  of  any  transparent  substance,  which 
refracts  the  rays  of  light  issuing  from  a  small 
body  placed  in  its  focus,  and  gives  them  such 
a  degree  of  oonvergency  as  is  necessary  for 
distinct  vision.  In  order  that  the  rays  of  light 
issuing  from  th^  several  points  of  a  very  small 
body  may  produce  a  sensible  impression  on  the 
retina  of  the  eye,  it  is  necessary  that  the  object 
be  brought  very  near  the  eye ;  but  when  this 
is  done,  the  rays  coming  from  its  different 
points  are  so  divergent  as  to  produce  only  a 
confused  image.  Now,  if  a  convex  lens  be  inter- 
posed between  the  object  and  the  eye,  and  so 
placed  that  its  distance  from  the  object  may  be 
s  little  less  than  its  focal  distance,  the  diverging 
rays  issuing  from  the  object  are  rei&acted  by 
tl^  lens,  and  enter  the  eve  placed  behind  it, 
ather  parallel,  or  so  nearly  parallel  as  to  afibrd 
distinct  vision.  The  object  is  then  seen  in  the 
direction  of  the  refracted  rays,  and  at  the 
distance  at  which  it  could  be  distinctly  seen  by 
the  naked  eye ;  and  consequently  magnified  in 
the  ratio  of  the  distance  of  distinct  vision  to 
the  focal  distance  of  the  lens.  This  ratio  is 
called  the  ma^ifyiiftg  power  of  the  lens ;  henoe, 
for  single  microscopes,  the  magnifying  power 
is  equal  to  the  distance  at  which  a  small  object 
can  be  seen  distinctly  by  the  naked  eye,  divided 
bv  the  focal  distance  of  the  lens ;  and,  as  the 
distance  of  distinct  vision  is  constant  (at  least 
for  the  same  individual),  the  magnifying  power 
is  inversely  as  the  focal  distance.  If  we 
suppose  the  distance  which  limits  distinct 
vision,  in  respect  of  minute  objects,  to  be  five 
inches  (which  is  about  the  average  for  good 
eyes),  and  the  focal  distance  of  the  lens  to  be 
one  inch,  the  object  will  be  magnified  five  times 
in  linear  dimensions,  and  twenty-five  times  in 
BuperficiaL  If  the  focal  distance  is  one-tenth 
of  an  inch,  the  magnifying  power  will  be  fifty 
in  linear  extent,  and  2,500  in  superficial. 

A  single  microscope  may  be  obtained  very 
easily  by  piercing  a  small  circular  hole  in  a 
slip  of  metal,  and  introducing  into  it  a  drop  of 
water,  which  will  assume  a  spherical  form  on 
each  side  of  the  metal  Or  a  small  piece  of 
glass  may  be  placed  upon  a  small  circle  of  fine 
platinum  wire,  from  which  a  piece  projects  as  a 
sort  of  handle,  and  melteti  in  the  flame  of  a  spirit 
lamp,  when  a  minute  bead  will  be  obtained; 
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some  of  these  are  so  uniform  as  to  ihake  ext 
oeUent  simple  lenses.  The  substance  commonly 
used  for  microscopic  lenses  is  plate  glass ;  but 
they  are  sometimes  formed  of  rode  crystal, 
which  is  better.  Flint  glass,  by  reason  of  \i% 
great  dispersive  power,  is  unfitted  for  the 
purpose.  The  precious  stones,  as  the  garnet^ 
ruby,  sapphire,  and  diamond,  have  been  pro- 
posed ;  but  the  numerous  and  skilful  attempts 
of  Mr.  Varley  and  Mr.  Pritchard  have  proved 
that  the  advantages  arising  from  the  greater 
refractive  power  of  those  substances  are  mdfe 
than  counterbalanced  by  their  colour,  reflective 
power,  double  refraction,  and  heterogeneous 
structure.  The  crystalline  lenses  of  minnows 
and  other  small  fishes  give  a  very  perfect 
image  of  minute  objects. 

When  the  object  to  be  examined  is  of  such 
magnitude  as  to  subtend  an  angle  of  some 
degrees,  the  requisite  distinctness  cannot  be 
given  to  its  whole  surface  by  an  ordinary  lens^ 
in  consequence  of  the  confusion  occasioned  by 
the  lateral  rays ;  unless,  indeed,  the  rays  are 
only  permitted  to  enter  the  lens  through  a  very 
small  aperture,  whereby  the  quantity  of  light 
is  greatly  diminished.  In  order  to  remedy 
this  inconvenience.  Dr.  Wollaston  contrived  a 
form  of  lens,  to  which  he  gave  the  name  of 
periecopic  lens.  Its  construction  is  as  follows: 
two  plano-convex  lenses  or  hemispheres  are 
ground  to  the  same  radius,  and  between  theiy 
plane  surfaces  a  thin  plate  of  metal,  with  a 
circular  aperture,  is  introduced.  The  aperture 
which  appeared  to  give  the  most  distinct  image 
was  about  one-fifth  of  the  focal  length  in 
diameter;  and,  when  the  aperture  was  well 
centred,  the  visible  field  was  as  much  as  20^ 
in  diameter.  A  lens  of  this  kind  possesses  the 
double  advantage  of  having  a  veiy  short  focal 
distance,  and  very  little  spherical  aberration. 
Dr.  WoUaston's  contrivance  may,  however,  be 
improved  upon  in  various  ways ;  for  example^ 
by  fiUing  up  the  central  aperture  with  a  cement 
of  the  same  refiractive  power  as  the  lenses, 
whereby  the  loss  of  light  from  the  double 
number  of  surfaces  is  avoided ;  or  by  grinding 
away  the  equatorial  parts  of  a  sphere  of  ^lass^ 
so  as  to  leave  a  deep  groove  ail  round  it^  in 
the  plane  of  a  great  cirde  perpendicular  to  the 
axis  of  vision,  and  filling  the  groove  with  opaque 
matter.  This  last  construction  is  called  the 
Coddington  lens  (firom  the  name  of  its  pro- 
poser) ;  and  when  executed  in  garnet,  and  used 
'  m  homogeneous  light,  it  is  considered  by  Sir 
David  Brewster  to  be  the  most  perfect  of  aU 
lenses,  either  for  single  microscopes,  or  the 
object-lenses  of  compound  ones. 

In  using  a  single  lens  as  a  magnifier,  it  is 
always  necessary  that  the  light  be  made  to 
pass  through  a  very  small  aperture,  in  order 
I  that  the  object  may  be  seen  distinctly  and 
without  distortion.  This  necessity  arises  both 
<  from  the  spherical  aberration  and  the  chromatic 
!  dispersion  of  the  light  falling  on  the  surface  of 
the  lens  under  an  angle  of  considerable  obli- 
!  quity ;  and  the  consequence  is  that  the  quantity 
!  of  light  admitted  to  the  eye  is  so  mudl  dimi'> 
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tiiihed  that  the  object  cannot  be  clearly  seen. 
To  remedy  this  InconTenience,  Dr.  Wollaston 
proposed  a  combination  of  two  lenses^  called,  in 
consequence,  a  mioraacopic  douhUt,  the  optical 
part  of  which  may  be  described  as  follows : 
Kg.  1.  M  and  N  (fig.   1)    are  two 

plano-conyex  lenses,  whose 
focal  lengths  are  in  the  ratio 
of  3  to  1,  or  nearly  so,  and 
placed  one  over  the  other,  so 
that  their  plane^  sides  are 
towards  the  object  The 
adjustment  of  the  distance 
between  the  lenses  is  best 
accomplished  by  trial ;  and  they  must,  accord- 
ingly, be  mounted  so  that  the  distance  can  be 
varied  at  pleasure.  AB  is  a  diaphra^  or 
stop  for  limiting  the  aperture.  Though  it  does 
not  appear  that  the  stop  was  contemplated  by 
Dr.  Wollaston,  who  makes  no  mention  of  it^  the 
performance  of  the  microscope  depends  much 
on  its  nice  adjustment  It  is  obvious  that  as 
each  of  the  pencils  of  light  from  the  extremities 
of  the  object  is  renders,  eccentric  by  the  stop, 
and  made  to  pass  through  the  two  lenses  on 
opposite  sides  of  the  common  axis,  they  are 
affected  by  opposite  errors,  which,  in  some 
degree,  serre  to  counteract  each  other.  This 
doublet,  when  correctly  made,  is  infiniteljjr 
superior  to  any  single  lens,  and  will  transmit 
a  pencil  of  from  35°  to  60°  without  any  very 
sensible  errors.  The  original  descz^tion,  by 
Dr.  Wollaston,  is  giyen  in  the  PM.  TroM,  for 
1829, 

The  aboye  construction  has  been  improyed 
upon  by  substituting  two  plano-conyex  lenses 
for  N  in  tbe  doublet,  the  plane  side  of  the  one 
being  in  contact  with  the  conyex  side  of  the 
other,  and  the  stop  being  retained  between 
them  and  the  third.  This  combination  is  called 
a  triplet ;  and  its  advantage  is,  that  the  errors 
of  the  doublet  are  still  further  reduced  by  the 
greater  approximation  to  the  object,  in  con- 
sequence of  which  the  refractions  take  place 
nearer  the  axis. 

Another  form  of  doublet^  proposed  by  Sir 
John  Herschel,  is  representm  in  the  annexed 
figure  (2).  It  consists  of  a 
double  conyex  lens,  whose  radii 
of  curvature  are  as  1  to  6 ;  and 
of  a  plano-concave,  whoso  focal 
length  is  to  that  of  the  other 
as  13  to  5,  placed  in  contact 
with  the  flatter  suiface  of  the 
former,  and  having  its  concavity  turned  towards 
the  object  Many  other  combinations  have 
been  proposed,  but  those  which  have  now  been 
described  appear  to  be  the  most  useful. 

When  the  magnifying  power  of  the  lens  is 
considerable,  and  consequently  its  focal  dis- 
tance very  small,  it  requires  to  be  placed  at 
ihe  proper  distance  from  the  object  with  great 

C:ision;  and,  as  it  cannot  be  held  in  the 
d  with  sufficient  steadiness  for  any  length 
of  timfk,  it  requires  to  be  mounted  in  a  frame 
having  a  rack  and  screw,  by  means  of  which 
its  distance  from  the  object  can  be  a(]|justed 
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with  accuracy.  ISfirrors  for  collecting  tlie 
light  and  tlurowing  it  upon  the  object  an 
also  necessazy  for  many  purposes. 

Compound  Microacope.—Tk^  simplest  kind 
of  compound  microscope  is  formed  by  the  com- 
bination of  two  converging  lenses,  whose  axes 
are  placed  in  the 
same  straight 
line.  The  ar- 
rangement of  the 
lenses,  and  the 
path  of  thera^, 
will  be  readily 
understood  from 
the  annexed  diagram  (fig.  3).  MK  is  the  object- 
glass,  which  has  a  very  short  focal  distance, 
and  PQ  the  eye-glass.  A  small  object  ah 
being  placed  before  the  object-glass,  a  little 
farther  from  it  than  the  focus  of  parallel  rays, 
a  reversed  and  enlarged  image  dl/  will  be 
formed  at  some  distance  behind  MN.  Tlie 
lens  P  Qis  placed  at  such  a  distance  &om  llTN 
that  its  pnncipal  focus  is  in  the  line  at  cflf; 
consequently  the  rays  of  light  from  every  pomt 
of  the  image  of  hf  emerge  nearly  parallel  firom 
P  Q,  and  to  the  eye  at  £  the  image  a'  &'  is 
magnified,  as  if  it  were  a  real  object,  into  o^^, 
and  appears  at  a  distance  equal  to  the  limits  of 
distinct  vision,  which,  as  stated  above,  is  about 
five  inches. 

The  magnifying  power  of  this  microscope,  or 
the  ratio  of  a"  5"  to  a  5,  is  found  as  folloirs: 
In  the  first  place,  if  we  assume  d  to  denote  the 
distance  of  the  first  image  d  hf  from  M  N,  and 
/  the  distance  of  a  5  from  M  N,  or  the  focal 
distance  of  MN,  we  have  this  proportion, 
dH  :  ahwd  :/.  In  the  second  place,  if /denote 
the  limit  of  distinct  vision,  or  distance  of  the 
second  image  d'  V  from  PQ,  and/^  the  focal 
distance  of  P  Q  (or  distance  K^dU  from  PQX 
we  shall  also  have  d'lf  \  dVwl  if.  These 
two  proportions,  being  multiplied  together,  giro 

d'V    d'l 

a  b  Tf' 
which,  therefore,  is  the  magnifying  poTer  of 
the  microscope.  It  thus  appears  that  the 
magnifying  power  is  inversely  as  the  product 
of  the  fooikl  distances  of  the  two  lenses,  and 
directly  as  the  distance  between  them.  The 
ma^fying  power  will  thereforo  be  increased 
by  mcreasing  the  distance  between  the  object- 
glass  and  eye-glass ;  but  a  limit  is  soon  placed 
to  this  increase  by  the  indistinctness  of  the 
image,  and,  in  practice,  it  is  not  adyisable  to 
make  the  distance  oidl/  from  M  N  more  than 
from  five  to  ten  inches.  Some  of  the  best 
modem  objectpfllasses,  however,  bear  a  tube 
of  very  great  length  without  mudx  loss  of 
definition.  The  object-glass  may  be  separated 
from  the  eye-piece  by  twenty  inches  or  more. 
Suppose  the  focal  distance  of  M  N  to  be  1th  of 
an  inch,  and  the  distance  of  dl/  from  mN  to 
be  five  inches,  then  d  If  will  be  twenty  times 
greater  than  ah\  and  if  the  focal  distance  of 
P  Q  be  half  an  inch,  and  the  distance  of  o*^* 
from  PQ  be  five  inches,  then  d'lf  will  be 
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ten  times  greater  than  tthf^  and,  consequently, 
2J0  times  greater  than  ah\  or  the  magnifying 
poirer  ia  200. 

The  great  defects  of  the  microscope,  when 
constroeted  in  the  manner  now  described,  con- 
sist in  the  smallness  of  the  field  of  Tiew,  and 
iFant  of  achromatism  in  the  object-glass,  in 
consequence  of  which  the  images  d h'  and  a'  V 
are  fringed  with  the  prismatic  colours.  For 
the  sake  of  enlaiginp;  the  field  of  yiew,  a  third 
lens,  laiger  than  either  of  the  others,  and 
called  the  field-glass,  is  usually  interposed 
between  the  image  ofhf  and  the  object-glass. 

Of  late  years  the  compound  microscope  has 
been  very  much  improved,  and  is  now  a  most 
Taluable  form  of  instrument.  It  consists  essen- 
tially of  a  tube  about  ten  inches  in  length,  at 
the  upper  end  of  which  is  placed  the  eye-fiece^ 
while  to  the  lower  the 
^'  *•  object-glass  is  fitted.  The 

^  ^^  negative      eye-piece     in- 

Jpj'jj^euss       yented  by  Huygens  for 
telescopes    is    the    only 
one  in  use  for  the  micro- 
scope, and  is  composed 
...«.^  of      two     plano-conyex 

LO  CLASS    ,  '^       J  . 

lenses    arranged   as   m 
Kcgatlve  or  Hnygenian  the  figure.     iSy  this  eye- 

Microeoope.  Jnced  by  the  object-glass, 

brought  to  a  focus  in  the  tube  of  the  micro- 
8a>pe,  is  remagnified  and  corrected  before  it 
reaches  the  eye  of  the  observer. 

The  objecUglass  is  the  most  important  portion 
of  the  compound  microscope ;  and  as  its  errors 
are  multiplied  by  the  magnifying  power  of  the 
eye-piece,  it  is  most  important  it  should  be 
made  as  perfect  as  possible.  The  principles 
adopted  m  making  object-glasses  were  dis- 
coTered  by  Mr.  Lister,  and  fully  described  by 
him  in  the  ThUosopMcal  7}ran8actionsioT  1829. 
By  the  new  process  he  was  enabled  to  obtain  a 
\argt  and  perfectly  flat  field,  by  which  more 
light  was  admitted  without  sacrificing  distinct- 
ness of  definition. 

The  magnifying  power  of  the  object-glasses 
may  be  made  to  vary  by  altering  that  of  the 
eye-piece,  or  by  increasing  or  diminishing  the 
distance  between  the  eye-piece  and  object-glass. 
Object-glasses  are  spoken  of  according  to  their 


Fig.  5. 


focal  length,  as  the  inch,  quar- 
ter, eighihy  tw€{fth,  &c ;  but  the 
glasses  of  the  same  reputed  focus 
of  different  makers  yary  much  in 
magnifying  power.  The  inch  with 
the  low  eye-piece  should  magnify 
about  forty  mameters,  the  quarter 
about  200,  and  so  on.    The  best 
achromatic  object-glasses  consist 
of   three    lenses,  each  of  which 
is  composed  of  a  bi-conyez  and 
a    plano-concave    lens,  made  of 
glass  of  different  degrees  of  re- 
fracting  power.      The    arrange- 
ment is  represented  in  the  figure.    Mr.  Wen- 
ham  makes  the  third  or  lowest  glass  single, 
and  finds  that  upon  this  plan  exigent  defim- 
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tion  is  obtained  in  glasses  of  veiy  high  magni* 
fving  power  (^V)*  ▼^e  the  operation  of  making 
tiie  lens  is  much  simplified. 

During  the  last  few  years  lenses  of  very 
high  power  have  been  produced.  In  1840 
Messrs.  Powell  and  Lealand  succeeded  in 
making  a  ^th,  magnifying  about  1,000  dia- 
meters; in  1860,  a^th,  lAagnifying  more  than 
1,600  diameters ;  and  in  October  1864,  a  ^h, 
magnifying  between  2,000  and  3,000  diameters. 
Mr.  Wenham,  however,  completed  a  Ath,  which 
defined  excellently,  as  early  as  June  1866. 
These  very  high  powers  are  all  excellent  work- 
ing glasses,  and  by  their  use  important  facts 
have  been  discovered.  The  difilculty  of  mani- 
pulation, preparing  specimens,  and  covering 
them  with  tlun  glass,  &c.,  is  of  course  much 
increased,  and  no  one  should  attempt  to  employ 
these  very  high  powers  until  he  is  quite  familiar 
with  the  use  of  lower  ones. 

Form  of  the  Compound  Microscope, — ^The 
forms  of  the  compound  microscope  now  in  use 
are  very  numerous.  Almost  every  maker  modi- 
fies the  general  shape  of  the  instrument  and  the 
arrangement  of  the  adjusting  apparatus  in  some 
particular.  It  is,  therefore,  impossible  todescribe 
the  instmments  even  of  the  principal  London 
makers,  but  it  may  be  practiadly  useful  if  the 
most  important  requisites  of  a  good  instrument 
are  briefly  enumerated.  With  reference  to  the 
optical  part,  the  ineh  object-glass  should  mag- 
nify not  less  than  thirty  diameters,  and  the 
quarter  not  less  than  200,  when  the  lowest  or 
shaUow  eye-piece  is  applied.  The  field  should 
be  well  lighted,  and  the  lines  of  delicate  objects 
submitted  to  examination  should  be  sharp  and 
well  defined;  without  coloured  fringes  when 
placed  in  the  centre  or  at  the  drcumferenoe 
of  the  field.  The  mirror  should  be  large 
(at  least  two  inches  in  diameter),  one  side 
plane,  the  other  concave;  and  it  should  be 
adapted  to  the  body  of  the  microscope  in 
such  a  manner,  that  the  distance  from  the 
object  may  be  increased  or  diminished,  while 
it  is  also  necessary  that  it  should  possess 
lateral  movement,  in  order  that  very  oblique 
rays  of  light  may  be  made  to  impinge  upon 
the  object. 

With  regard  to  the  mechanical  portion  of 
the  microscope,  the  a4justments  should  work 
smoothly,  and  an  object  placed  in  the  field  for 
examination  should  not  appear  to  move  or 
vibrate  when  the  screws  are  turned.  The  body 
should  be  provided  with  a  joint,  so  that  it  may 
be  inclined  or  placed  quite  horizontally.  The 
stage  should  be  at  least  three  inehea  in  length 
by  two  and  a  half  in  width,  and  there  should 
be  a  distiMice  of  at  least  an  inch  and  a  half 
from  the  centre  of  the  opening  in  the  stage, 
over  which  the  slide  is  placed,  to  the  upright 
body.  The  motion  of  the  slide  upon  the  stage, 
and  all  other  movements  and  adjustments, 
should  be  smooth  and  even,  without  any  ten- 
dency to  a  jerking  or  irregular  action.  (Beale's 
Horn  to  work  with  the  Microscope,  3id  edition.) 
For  cheap  microscopes,  perhaps  the  best  mode 
of  adjustment  is  that  introduced  by  Mr.  Ladd^ 
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vfao  employB  a  chain  morement  instead  of  the 
rack  and  pinion  nsually  adopted. 

The  only  other  form  of  compound  microscope 
"which  calls  for  notice  here,  is  the  hand  or 
pocket  microscope,  which  consists  merely  of 
the  tube  of  the  instrument  with  the  eye-piece 
and  object-glass.  To  the  lower  extremity  of 
the  telescope  tube  is  attached  a  yery  simple 
form  of  stage,  permitting  the  specimen  to  be 
examined  in  eveiy  part  The  necessary  focus- 
sing is  performed  by  a  screwing  moTement  of 
the  tubes  which  slide  one  within  the  other.  The 
instrument  is  used  like  a  telescope,  and  is  most 
useful  for  field  work.  This  microscope  can  be 
packed  in  a  small  case  with  all  the  necessary 
pipettes,  glass  slides,  thin  glass,  &c.  required 
fur  instituting  microscopical  examinations.  It 
can  be  made  veiy  cheaply,  and  b  particularly 
adapted  for  general  use  in  schools. 

Necessary  Apparatus. — Every  microsoope 
should  be  furnished  with  certain  pieces  of  appa- 
ratus; in  the  larger  microscopes  many  elabo- 
rate instruments  are  usually  added,  which,  not 
being  absolutely  necessary  for  all  work,  are  not 
enumerated  here.  The  essential  things  are 
as  follows :  A  neutral  tint  glass  refiectcr  for 
drawing  and  measuring  objects ;  a  diaphragm  ^ 
to  the  under  part  of  which  is  fitted  a  tube  to 
receive  an  achromatic  condenser  or  polarising 
apparatus;  a  bulPs-eye  condenser;  one  shallow 
eye-piece  and  two  object-glasses,  a  low  one 
magnifying  from  twenty  to  forty  diameters j 
and  a  quarUr  of  an  inch  which  magnifies  at 
least  180  diameters;  a  stage  micrometer^  a 
MaltwoocCs  finder,  and  an  aniiMdcide  cage 
should  also  be  supplied. 

These  instruments  should  be  conveniently 
packed  in  the  case  with  the  microscope.  The 
polarising  apparatus  and  the  achromatic  con- 
denser are  not  absolutely  necessary  for  a 
beginner,  and  can  be  purchased  afterwards. 
The  cost  of  a  students  microscope  without 
these  last  instruments,  but  including  the  other 
apparatus  mentioned,  in  a  well-made  case, 
should  not  be  more  than  six  pounds ;  and  if 
the  microscope  be  mounted  upon  a  cast-iron 
foot^  instead  of  a  brass  one,  it  maybe  obtained 
for  about  a  pound  less,  without  its  practical 
utility  being  in  any  way  impaired. 

Of  examining  and  preparing  Microscopical 
Specimens. — This  is  one  of  the  most  important 
matters  connected  with  microscopical  enquiry, 
for  the  appearances  of  an  object  vary  greatly  ac- 
cording to  the  manner  in  which  it  is  illuminated 
Bind  the  refractive  power  of  the  medium  in 
which  it  is  immersed. 

If  peculiarities  in  the  surface  of  an  object 
only  are  to  be  examined,  the  light  may  be 
tlirown  down  upon  it  by  the  aid  of  an  ordinary 
condensing  lens,  or  perhaps  the  ordinary  dif- 
fused daylight  or  lamplight  may  be  sufficient. 
An  object  looked  at  in  this  way  is  said  to  be 
examined  by  reflected  light.  Objects  examined 
by  reflected  light  may  be  opaque  or  trans- 
parent ;  but  if  we  desire  to  ascertain  the  in- 
ternal arrangement  of  a  texture,  the  object  is  so 
arranged  that  light  may  pass  through  it.  The 
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direct  rays  of  a  lamp  or  ordinary  daylight  msr 
be  employed,  or  if  a  stronger  light  be  requiied, 
it  may  be  obtained  by  bringing  the  raya  to  a 
focus  upon  the  object  by  the  aid  of  a  concare 
mirror,  or  by  a  lens  or  system  of  lenses,  aa  in 
the  various  forms  of  condensers  fitted  on  to 
the  microscope  beneath  the  stage. 

With  regard  to  the  media  in  which  micro- 
scopic objects  may  be  examined.  The  object 
may  be  mounted  diy,  being  surrounded  bj  air 
alone,  or  it  may  be  immersed  in  water,  serum, 
the  fresh  vitreous  humour  from  the  eye  of  an 
ox  or  sheep,  or  in  media  which  re£nct  the 
Ught  more  uighly,  such  as  syrup  or  glycenne, 
ou,  turpentine,  or  Canada  balsam.  GiyoeriDe 
and  syrup  have  the  advantage  over  the  latter 
fluids,  because,  being  misciblo  with  water  in 
all  proportions,  moist  spedmens  may  be  im- 
mersed at  once,  and  after  time  has  been  aUoved 
for  them  to  become  fully  saturated,  thoy  an 
ready  for  examination.  All  fruits  and  vege- 
tables preserved  in  syrup  will  furnish  ^e 
student  with  beautiful  microscopic  spedmens. 
Objects  to  be  mounted  in  turpentine,  oil,  or  bal- 
sam must  be  dried  flrst,  or  if  moist  subjected  to 
a  long  and  somewhat  diflScult  process,  by  which 
the  water  is  first  expelled,  and  its  place  at  hA 
taken  by  the  highly  refracting  fluid.  Hard  dry 
objects,  such  as  hair,  horn,  nails,  shells,  bone, 
the  hard  coriaceous  coverings  of  insects,  and 
the  dry  parts  of  vegetables,  may  be  mounted  in 
these  highly  refracting  fluids.  Dr.  Beale  has 
recently  introduced  a  new  and  uniform  me- 
thod of  preparation  adapted  to  objects  of 
every  kind.  The  preservative  medium  which 
he  usually  employs  is  the  strongest  glycerine 
made  by  Price  and  Company.  {How  to  work 
with  the  Microscope.) 

Hefleeting  Microscope^ — ^Tbe  principle  of  tiu 
reflecting   microsoope  _. 

is    very  simple,  and  ^^' 

easily  conceived.  Sup-  ^^ — .^....^       _     a 

pose  M  N  (flg.  6)  to  Q^^^IIiir^  VCiE 
be  a  concave  specu-  J^  ^ 

lum,  and  a  small  ob- 
ject to  be  placed  before  it  at/.  A  reflected 
image  of  the  object  will  be  formed  at  F,  when 
the  rays  issuing  from  each  point  of  the  object 
intersect  each  other,  and  magnified  in  the  pro- 
portion of  FM  to/M.  If  the  image  at  F  is 
viewed  with  the  naked  eye,  the  instrument  is  a 
single  reflecting  microsoope ;  but  if  the  image 
is  viewed  through  a  refinu^ting  lens  F  Q  (or  a 
combination  of  lenses  forming  an  eye-piece),  by 
which  the  rays  are  made  to  converge  tcnnitda 
the  eye  at  £,  it  becomes  a  compound  reflecting 
microscope. 

The  reflecting  microscope  was  first  proposed 
by  Sir  Isaac  Newton  in  the  form  now  described ; 
but,  on  account  of  the  impracticability  of  illumi- 
nating the  object,  it  was  long  disused.  It  has, 
however,  been  recently  revived,  under  a  modi- 
fied form,  by  Professor  Amici  of  Modena,  who 
places  the  object  outside  the  tube  of  the  micro- 
scope, below  the  line  N  F ;  and,  in  order  that 
an  image  may  be  formed  in  the  speculum,  the 
rays  issuing  from  the  object  £all  upon  a  small 
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pluM  minor  placed  at /»  inclined  to  the  axis  of 
the  specolnm  in  an  angle  of  46^,  irhereby  they 
ii«  thzovn  upon  the  specnlnm  in  the  same 
maimer  as  if  the  object  itself  were  placed  at/. 
Bj  this  means  the  object  can  be  illnminated 
with  perfect  fsunlity.  The  concave  speculum 
H  N  is  gionnd  into  an  ellipsoidal  surface ;  the 
diagooai  nurrar  is  placed  at  the  nearest  focus 
/,  tod  the  image  b  consequently  formed  at  the 
other  focus  F.  The  image  at  f  is  Tiewed  with 
1  single  or  double  eje-piece,  as  in  other  micro- 


'  and  OxtfJ^drogtn  Microscopes. — The 
solar  microscope  is  composed  essentially  of  a 
minor  and  two  conyexging  lenses.  The  plane 
metallic  minor,  C  D  (%.  7),  reflects  the  sun's 
njB  upon  the  lens  H  N,  by  which  they  are 
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concentrated  upon  the  object  a  b  placed  in  its 
fbens.  The  object,  being  thus  strongly  illumi- 
nated, is  placed  before  a  second  lens  P  Q  (a 
fittla  before  the  principal  focus),  by  which  the 
xiys  are  rendered  stul  more  convergent,  and 
prodoee  a  magnified  image  of  the  object  upon 
a  screen  suitaUy  placed  at  a  distance  of  some 
fe€t  behind  the  lens.  The  object  is  here  sup- 
posed to  be  transparent ;  if  opaque,  the  light 
most  be  thrown  upon  it  in  such  a  manner  as 
to  be  reflected  by  it  to  P  Q.  The  mirror  and 
lens  M  N  are  placed  in  the  hole  of  a  window 
■hatter  in  a  darkened  room ;  and  the  mirror 
most  be  morable,  in  order  that  the  8un*s  rays 
may  always  fall  upon  it  under  a  proper  angle 
to  be  reflected  to  the  lenses.  But  the  solar 
microscope  is  now  almost  entirely  superseded 
by  the  oxyhydnytn  ndoroseope ;  so  called  be- 
eaose  the  illumination,  instead  of  being  pro- 
duced by  the  sun's  rays,  is  produced  by  burn- 
ing a  small  piece  of  lime  or  marble  in  a  stream 
of  oxyfaydrogen  gas.  In  this  case  the  plane 
miiior  C  D  becomes  unnecessary ;  and  instead 
<tf  the  lens  M  N  a  concave  speculum  is  em- 
pbyed,  in  front  of  which  the  ball  of  lime  is 
phiced,  and  an  intense  light  thus  thrown  upon 
the  object  ab,  the  rays  from  which  are  brought 
to  fod  upon  the  screen  by  the  lens  P  Q.  For 
M  details  respecting  the  management  of  this 
spparatns,  which  forms  a  very  popular  exhi- 
bition, the  reader  is  refened  to  coring  and 
Pritehard's  Micrographia,  Very  perfect  oxyhy- 
dzoeen  lanterns  with  achromatic  lenses  are  now 
naoB,  which  are  exceedingly  valuable  for  dass 
teaching.  Photographs  may  be  taken  of  the 
most  delicate  objects,  and  the  negatives  thus 
obuined  remagnified  in  this  instrument  with 
the  best  reendts.  In  this  way  the  structure  of 
the  most  beautifal  and  minute  objects  may  be 
rendered  evident  to  a  large  number  of  people. 
Mr.  How,  of  Foster  Lane,  and  Mr.  Highley,  of 
Green  Street,  Leicester  Square,  have  brought 
tlua  plan  of  illustration  to  great  perfection. 
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For  descriptions  of  the  various  kinds  of 
microscopes,  see  Brewster^s  Treatise  on  New 
Philosophical  Instruments \  Encydopadia  Bri» 
tannicay  art. '  Microscope;'  Todd's  Cydopadia, 
art  'Microscope;*  Micrographie  Dictionary; 
Quekett  On  the  Microscope  \  Carpenter,  The 
Microscope  and  its  EeneUUUms ;  Beale,  H<yw  to 
work  with  the  Microsoope,  and  2%e  Microscope 
in  Medicine, 

BEIddlo  Ages.  A  term  usually  employed 
to  denote,  somewhat  vaguely,  a  space  of  several 
centuries  in  European  annals,  intervening  be- 
tween what  are  called  the  ancient  and  modem 
periods  of  history.  The  centuries  between 
the  ninth  or  tenth  and  the  end  of  the  fif- 
teenth after  Christ  are  generally  comprehended 
under  this  loose  denomination.  In  his  work 
on  the  Middle  Jges,  Hallam  has  assumed  as 
his  period  of  commencement  the  conquest  of 
Gaul  by  the  Franks,  about  a.d.  500;  and, 
for  his  conclusion,  the  invasion  of  Italy  by 
Charles  VIIL,  about  1600.  With  reference  to 
tiie  afi^rs  of  the  Greeks  and  their  Oriental 
neighbours,  he  places^  as  the  most  convenient 
limit  between  ancient  and  modem  history,  the 
era  of  Mohammed* 

Middle  Booene.  The  subdivifflons  of  the 
middle  Eocene  in  the  English  series  are  al- 
together different  from  mose  met  with  in 
France,  where  the  deposits  are  richest  in  fossils 
and  most  characteristic  The  following  sub- 
division will  enable  the  reader  to  understand 
this.  The  details  will  be  found  under  various 
headings. 

London  and  BamptMre  Parit  Basin 

Barini 

Babies 

Moyens     /Frnhwater 


Barton  elsTS 
Braokleaham  sands    • 
Lower  BagBbot  sands 


Galcalre 
grossierand. 
glanconia 
gvooBidro 


marls 
Upper  flaga 
Ptrecstone 
GreeniBh  sands 


Lits  ooqninien  and  i^uoonlo 
moyenne. 

It  is  chiefly  if  not  entirely  the  middle  and 
lower  part  of  the  great  Eocene  series  that  con- 
tains the  NuvHULino  Fobmations,  spread  over 
a  large  part  of  the  western  world ;  and  perhaps 
the  most  distinct  and  important  of  any  beds  of 
the  Tbrtiart  Pebiod  [which  see].  The  Clai- 
borne beds  of  the  state  of  Alabama  in  North 
America  are  also  the  equivalents  of  our  Brack- 
lesham  beds,  and  contain  many  interesting 
fossils.  Part  of  the  basin  of  the  Danube,  with 
the  lignite  of  Hungary  and  beds  of  true  coal, 
occupy  a  similar  position,  although  the  Vienna 
basin  is,  in  fact,  of  the  middle  tertiary  or 
miocene  period.  Much  of  the  brown  coal  of 
other  parts  of  Germany  belonj^  to  this  or 
the  immediately  overlying  division  of  the  ter- 
tiaries.     [Eocene.] 

Middle  latitude  Sallinr-  In  Kaviga* 
tion,  a  method  of  converting  the  departure 
(or  distance  on  the  parallel)  into  difference  of 
longitude,  and  the  difference  of  longitude  into 
departure,  when  the  ship's  course  is  oblique  to 
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the  meridian.  It  is  founded  on  this  principle, 
'which,  however,  is  only  approximately  tm«^  in 
any  case,  and  not  even  approximately  in  hi^h 
latitudes,  when  there  is  also  considerable  dif- 
ference between  the  latitudes  left  and  arriyed 
at ;  namely,  that  the  departure  may  be  accounted 
an  arc  of  a  parallel  of  latitude  midway  between 
the  two  extreme  latitudes.    Hence  this  rule  :— 


cos  mid.  laL  » 


departure 
di£  long. 


(Jeans'  Navigation^  part  ii.^ 

Middle  SaU.  In  Architecture,  the  rail  of 
a  door  level  with  the  hand,  on  which  the  lock 
is  generally  fixed. 

BKlddle  Term  of  a  Catefforleal  ByUo- 
yUin.  In  Logic,  that  term  with  which  the 
two  extremes  of  the  conclusion  are  separately 
compared.     [Stixooism.] 

Middletonite.  A  fossil  resm  found  at  the 
Middleton  collieries  near  Leeds. 

BEldsliipmaii.  In  the  Navy,  the  step  next 
above  naval  cadet  At  nineteen  years  of  age, 
if  he  have  served  five  years^  the  midshipman 
passes  an  examination  in  seamanship,  and 
another  in  navigation,  when  he  becomes  eli- 
gible for  a  lieutenant's  commission,  although 
he  usually  has  to  serve  for  some  tune  as  sub- 
lieutenant before  obtaining  it. 

BEldablpe.  The  middle  of  the  ship,  with 
reference  to  length  or  breadth.  It  is  more 
commonly  written  amidships. 

Miemlte.  A  variety  of  Rhomb  Spar  of  a 
green  colour,  from  Miemo,  in  Tuscany. 

BEleslte.  A  brown  variety  of  Pyromor- 
phite,  from  Mies  in  Bohemia. 

MCiffnonette  (Fr.).  A  favourite  garden 
flower,  belonging  to  the  same  fiimily  as  the 
Weld,  and  known  in  science  under  the  name  of 
Reseda  odorata. 

Mlrratton  (Lat.  migratio).  This  word  is 
used  in  Zoology  to  signify  the  transit  of  a 
species  of  animals  from  one  locality  or  latitude 
to  another.  The  passage  is  usually  to  and  fro 
between  a  temperate  and  a  cold  climafe,  or  a 
temperate  and  a  warm  climate ;  and  this  perio- 
dical change  of  abode  is  most  general  in  the 
arctic  species  of  animals,  and  least  prevalent  in 
the  tropical  species.  The  most  remarkable, 
rapid,  and  extensive  migrations  are  performed 
by  birds,  owing  to  their  ability  to  maintain 
a  long  and  rapid  flight  through  a  medium  which 
offers  the  least  opposition  to  their  progress. 
The  inequalities  and  alternations  of  land  and 
water  upon  the  surface  of  the  earth,  and  the 
presence  of  enemies  and  other  dangers,  would 
appear  to  form  insurmountable  obstacles  to  any 
general  or  extensive  migration  of  quadrupeds ; 
yet  the  musk-ox,  the  rein-deer,  the  arctic  fox, 
&c.,  are  driven  southward  by  the  rigours  of  the 
polar  winter,  and  return  to  the  extreme  latitudes 
in  the  summer  season.  Less  regular,  but  not 
less  general  migrations,  take  place  among  the 
quadrupeds  which  range  the  tropical  continents 
in  seasons  of  unusual  drought  Vast  herds  of 
oxen,  goaded  by  thirst,  are  thus  impelled  over 
the  South  American  Pampas  in  quest  of  water. 
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The  valleys  of  the  warmer  parts  of  Africa  are 
occasionally  traversed  by  hosts  of  quadrupedn, 
migrating  under  the  same  stimulus.  Lions  and 
other  camivora  have  on  these  ooessions  been 
seen  absolutely  hemmed  in  by  antelopes,  gDUB, 
and  other  herbivorous  species  which  constitate 
their  prey.  The  Scandinavian  Lexxiko,  how- 
ever, is  tiie  species  of  quadruped  most  remark- 
able for  its  migration.  But  the  migratoiy  periods 
are  not  regular ;  nor  are  the  immense  bodies 
that  trav^  in  a  given  direction  ever  knovn 
to  return.  In  this  respect  their  migration 
resembles  rather  that  of  the  locusts  among 
insects  than  the  true  and  regular  migration 
of  birds,  which  appears  to  be  influenced 
mainly  by  the  necessity  of  providing  sufficient 
food  for  their  young,  and  by  the  temporary 
continuance  of  such  food  in  the  climates  bek 
suited  for  propagation. 

The  arctic  and  northern  seas,  which  teem 
with  life  during  the  long  unbroken  day  that 
constitutes  the  summer  season  of  such  lati- 
tudes, are  resorted  to  by  numerous  aquatic 
birds  during  the  breeding  season ;  and  these 
birds^  regukrl^  migrate  southward  when  the 
severities  of  wmter  set  in.  In  temperate  lati- 
tudes, as  those  of  England,  certain  spring  and 
summer  months  are  peculiarly  favourable  to  the 
production  of  insects  in  their  diflferent  stages ; 
and  our  island  is  accordingly  frequented  Ly 
many  insectivorous  birds,  which  leave  warmer 
latitudes  during  these  months  to  breed  and 
rear  their  young  with  us.  As  a  general  rale, 
it  may  be  stated  that  birds  migrate  south- 
ward in  the  northern  hemisphere  for  food 
principally ;  but  that  they  migrate  northward 
both  to  feed  and  breed.  The  most  remarkable 
summer  immigrants  that  visit  England  from 
the  south,  and  breed  in  this  island,  are  the 
swifts,  swallows,  cuckoo,  nightingale,  and  many 
other  insectivorous  Passerine  birds ;  and  it  is 
remarkable  that  the  males  of  the  song  birds 
always  precede  the  other  sex  in  their  vernal 
flight 


[Ttcook.1 

Mildew  ^in  Ger.  mehlthau,  rwi  on  com). 
This  term  is  generally  applied  to  a  parti- 
cular mouldv  appearance  on  the  leavv«  of 
plants,  produced  by  innumerable  minute 
rongi,  which,  if  not  checked  in  their  growth, 
occasion  the  decay  and  death  of  the  parts 
on  which  they  grow,  and  sometimes  of  the 
entire  plant  It  is  common  on  wheat,  and  on 
the  hop ;  and  in  gardens  on  the  leaves  of  the 
peach,  the  nectarine,  and  other  fruit  trees. 
The  causes  favourable  to  the  production  of 
mildew  are  a  rich  soil  and  a  moist  atmo^here, 
without  a  free  circulation  of  air  or  sunshine ; 
or  sometimes  an  excessive  dryness,  which 
checks  the  action  of  the  natural  functions 
of  the  vegetable  organs.  In  agriculture,  this 
parasitical  disease  is  generally  considered 
irremediable;  but  in  gardening,  it  may  be 
checked  by  the  application  of  sulphur  in  the 
form  of  powder  to  the  leaves  covered  by  th«j 
fiingi,  this  being  found  to  destroy  them  without 
I  greatly  ii\juring  the  leaf. 
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(Lat  mille  paasaum,  a  thovBond 
paces).  The  Boman  pace  being  6  feet,  and 
a  Boman  foot  being  eqnal  to  11*62  modern 
English  inches,  it  follows  that  the  ancient 
Boman  mile  was  equivalent  to  1,614  English 
yards,  or  yezy  nearly  ll*12th8  of  an  English 
statute  mile. 

The  English  statute  mile  was  defined  (inci- 
dentally, it  vonld  seem)  by  an  Act  passed  in 
the  35th  year  of  the  reign  of  Queen  Elizabeth, 
bv  which  persons  were  forbidden  to  build  i 
within  three  miles  of  London ;  and  the  mile 
was  declared  to  be  8  furlongs  of  40  perches  of 
16)  feet  each.  The  statute  mile  is,  therefore, 
1,760  yards,  or  6,280  feet.   pMLaASUBSS.] 

The  mile  is  used  as  an  itinerazy  measure  in 
almost  all  countries  of  Europe,  particularly  I 
those  which  were  formerly  under  the  sway  of  i 
the  Bomans ;  but  it  is  yery  difficult  to  con- 
jecture the  causes  which  have  given  rise  to 
gnat  direrdty  of  its  values.  It  has  been 
sapposed  that  in  some  countries  the  Boman 
mile  wu  confounded  with  the  ancient  Celtic 


following  table,  given  on  the  authority 
of  Kelly's  Cambist,  shows  the  length  of  the 
modem  mile,  and  also  the  league,  of  various 
countries,  and  their  relation  to  the  English 
statute  mile : — 


Modem  Boman  mile 
English  statute  mile 
Tuscan  mile    . 
Ancient  Scottish  mile 
Irish  mile 

Prench  i>osting  league 
Spanish  judicial  league 
Portugal  league 
German  short  nule  . 
Flanders  league 
Spanish  common  league 
Prussian  mile 
Banish  mile 
Dantzicmile 
Bulgarian  mile 
Swiss  mile 
German  long  mile  . 
Hanoverian  mile     . 
Swedish  mile  . 


According  to  the  same  authority,  the  Arabian 
zoile  is  2,148  yards,  the  Persian  parasang  6,086 
yards,  the  Bussiau  verst  1,167  yards,  and  the 
Turkish  berri  1,826  yards.  The  English  geo- 
graphical mile  is  l-60th  of  a  degree  of  latitude, 
or  about  2,025  yards ;  the  geographical  league 
of  England  and  France  is  3  such  miles,  or  6,075 
yards;  and  the  German  geographical  nule  is 
equal  to  4  English  geographical  miles,  or  8,100 
yards.  See  a  disquisition  on  the  history  of 
the  English  mile  in  the  English  Cydopadia. 

MtlfolL  One  of  the  English  names  of 
the  Yarrow,  Achillea  MiUefoUum,  a  bitter  native 
berb,  whose  leaves  have  been  used  medicinally. 

Miliaria  (Lat.  from  milium,  millet  seed). 
A  disease  attended  by  an  eruption  resembling 
millet  seed.     Miliary  fever. 
b2o 


Yards 

Stat,  miles 

1,628 

•925 

1,760 

1-000 

1,808 

1-027 

1,984 

1127 

2,240 

1-273 

4,263 

2-422 

4,635 

2-634 

6.760 

8-841 

6,859 

3-897 

6,864 

3-900 

7,416 

4-214 

8,237 

4-680 

8,244 

4-684 

8,475 

4-815 

9,113 

5-178 

9,153 

5-201 

10,126 

5-763 

11,559 

6-568 

11,700 

6-648 
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The  generic  name  applied  by 
Lamarck  to  an  extmet  mollusc,  or  zoophyte, 
which  has  left  its  small  foraminiferous  multi- 
locular  shell  in  great  numbers  in  the  strata 
of  many  quarries  in  the  neighbourhood  of 
Paris. 

Bfllltary  Train.  A  regiment  organised 
after  the  Crimean  war,  for  the  purpose  of 
performing  the  transport  duties  of  the  army 
on  a  campaign.  Its  total  strength  of  all  ranks 
for  1865  is  upwards  of  1,800.  The  regiment 
ranks  before  the  foot  guards,  and  immediately 
after  the  royal  engineers. 

Militia  (Lat.  military  service).  A  body  of 
citizens  regularly  enrolled,  and  trained  to  the 
exercises  of  war;  but  in  this  kingdom  not< 
liable  to  serve  out  of  the  limits  of  Great 
Britain  and  Ireland,  except  by  the  voluntary  act 
of  any  particular  regiment  The  militia  is  now 
placed  under  the  lords-lieutenant  of  counties, 
appointed  by  the  sovereign,  who  have  power  to 
call  them  out  and  train  them  annually.  It  is 
subject  to  the  provisions  of  the  Mutiny  Act 
and  Articles  of  War.  When  called  into  active 
service,  the  officers  rank  with  those  of  the 
regular  army,  but  as  juniors  of  each  grade. 
AU  persons  not  labouring  under  bodily  in- 
firmity, or  specially  excepted,  are  liable  to 
be  chosen  for  private  militiamen,  by  ballot,  in 
each  parish,  and  are  compelled  under  a  penalty 
of  10/.  to  serve  either  personally  or  by  sub- 
stitute. Volunteers  paid  by  consent  of  the 
inhabitants,  by  parish  assessments,  may,  how- 
ever, be  substituted  for  balloted  men.  The 
militia  is  tRiined  and  exercised  by  battalions 
or  regiments  twice  in  a  year,  for  fourteen  days 
at  a  time,  or  once  in  a  year  for  twenty-eight 
days,  as  the  lords-lieutenant  may  decide. 

The  national  guard  may  be  said  now  to  con- 
stitute the  militia  of  France.  [Guabd,  Na- 
TiOKAi..]  In  Austria  and  Prussia  it  is  called 
landwehr;  and  in  the  lattex  country  receives 
full  pay  during  a  certain  part  of  every  year 
when  it  is  in  exercise.  Many  unsuccessful 
efforts  were  made  by  German  sovereigns, 
during  the  wars  of  the  last  century,  to  organise 
bodies  of  troops  which  should  be  as  cheaply 
raised  as  mihtia,  and  yet  be  serviceable  in 
foreign  war.  Frederick  the  Great  used  such 
troops  for  garrison  service.  In  Prussia  every 
man  who  has  served  his  three  years,  or  a 
single  year  in  certain  cases,  of  lawful  service 
in  the  standing  army,  belongs  to  the  first  class 
of  the  landwehr  until  his  thirtieth  year ;  and 
from  that  time  until  his  fortieth  to  the  second 
class. 

MillL  (Ger.  milch,  Lat.  mulgere,  Gr.  hfidKy^tu^ 
to  milk).  This  important  fluid,  which  is  secreted 
by  appropriate  glands  in  the  breasts  of  the 
Mammalia,  constitutes  the  entire  food  of  the 
young  animal  for  many  months  after  birth.  Its 
composition,  therefore,  is  of  great  interest  in  a 
physiological  and  chemical  point  of  view,  inas- 
much as  it  must  contain  within  itself  all  those 
ultimate  and  proximate  constituents  which 
are  required  for  the  support  of  life  and  the 
growth  of  the  body,  both  in  respect  to  the 
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hcrl»ivoToii8  and  camiyoroua  tribea.  Wo  may, 
therefore,  take  eoufa  milk  as  the  type  of  this 
secretion ;  for  although  the  relative  proportions 
of  the  constitnents  may  yary  in  other  animals, 
and  indeed  in  the  same  animal  under  different 
conditions  of  health  and  diet,  their  leading 
characters  are  retained  throughout.  The  com- 
position and  sources  of  these  proximate  ele- 
ments are  stated  under  their  respectiye  heads, 
so  tliat  it  iirill  only  be  necessary  here  to  refer 
to  their  relative  proportions  as  existing  in 
milk,  and  to  the  manner  in  which  they  affect 
its  general  properties. 

The  specific  gravity  of  milk  varies  from  1*018 
to  1*046 ;  its  density  being  diminished  in  pro- 
portion to  the  quantity  of  butter,  and  increas- 
ing in  proportion  to  the  casein.  In  its  healthy 
state,  milk  is  almost  neutral,  especially  under 
the  influence  of  mixed  food ;  but  it  has  been 
observed,  that  in  herbivorous  animals  it  is 
sometimes  slightly  alkaline,  and  slightly  acid 
in  the  camivora.  Its  average  composition  may 
be  inferred  from  the  following  table : — 

Water 87300 

Casein 4862 

Sugar 43-90 

Butter 30-00 

Phosphate  of  lime  .  .  231 
Phosphate  of  magnesia  ,  .  0-42 
Phosphate  of  iron .  .  .  0-07 
Chloride  of  potassium  .  .  1-44 
Chloride  of  sodium  ,  .  024 
100000 

The  yeUowish  translucency  of  milk  depends 
upon  its  butyraceoua  particles.  When  examined  ; 
under  the  microscope,  it  presents  the  appearance  j 
of  transparent  globules  floating  in  a  transparent 
fluid;  and  the  globules  seem  to  consist  of 
butter  contained  in  a  very  thin  investing  mem- 
brane, which  may  be  broken  mechanically,  as 
in  the  act  of  churning,  or  dissolved  by  adding 
a  few  drops  of  a  solution  of  caustic  potash 
to  the  milk,  which  in  either  case  sets  the 
oil  free.  When  allowed  to  remain  for  some 
hours  at  rest,  these  globules  collect  upon  the 
surface,  in  the  well-known  form  of  cream, 
[Buttkb;  Cream.]  But  in  addition  to  the 
butter  thus  suspended  in  or  difluscd  through 
the  milk,  it  holds  two  important  principles  in 
aqueous  solution ;  namely,  milk-sugar,  and  curd 
or  casein :  the  former,  like  butter,  a  well-defined  , 
non-azotised  substance  [Lactine]  ;  the  latter 
an  azotised  principle,  of  the  albuminoid  type 
[Casbin  ;  Cheese],  and  entirely  replacing  the 
albumen  (or  lacio-protem  ?)  which  is  contained 
in  the  so-ciilled  colostrum,  or  the  milk  first 
formed  immediately  after  the  birth  of  the 
young  animal.  In  reference  to  the  saline  con- 
stituents of  milk,  it  may  be  observed,  that  in 
addition  to  the  phosphates,  which  are  essential 
to  the  formation  of  bone,  there  are  the  chlorides 
of  potassium  and  sodium,  and  a  trace  of  oxide 
of  iron.  Some  notion  of  the  variable  composi- 
tion of  the  milk  of  different  animals  may  be 
formed  from  the  following  statement  given  by 
Rfgnault  -. — 
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Cow 

Water.       .       .    87-4 
Oil  or  batter       .     4*0 
Lactine  and  solu- 
ble salts 


6-0 


Casein,  albmnen,!  «.« 


and  fixed  salts. 


Ah  QoU  Halt   loMi 

90-5  82-0  89-«     te-6 

1-4  4*5  tnoes     n 

6*4  4*5  8*7       4-9 

1-7  ».o  X-7       «■» 


100*0    100-0    100-0    100-0    lOO-O 

The  spontaneous  souring  of  milk  and  the 
action  of  the  gastric  juice  upon  it  have  been 
elsewhere  noti<^.  For  the  details  of  its  phy- 
siological and  chemical  history,  we  must  refer 
to  ot£er  authorities,  more  especially  to  F^kxts 
and  Fr^my  {Traits  dt  Chindt  Orya«»g«e  iil 
616),  and  Watta's  Dictionary,  art.  *  MilL* 

BKUk  Fewer.    [Puekfbrai.  Fbveb.] 

BKUk  quarts.  A  variety  of  Quartz  of  t 
milk  white  colour,  chiefly  occurringin  Greenland. 

BKUkVesselA.  In  Plants,  the  anastomosing 
tubes -lying  in  the  bark,  or  near  the  surface  of 
plants,  in  which  a  white  turbid  fluid  is  secreted. 

MlUc-tree.  A  lerm  sometimes  applied  to 
certain  trees,  whose  trunks  yield  a  milky  fluid 
when  wounded.  The  name  is  applied  more 
particularly  to  those  species  in  which  the  fluid 
is  harmless  and  flt  for  food — an  uncommon 
cbcumstance  among  lactescent  plants,  whose 
secretions  are  generally  dangerous.  In  the 
Caraocas  there  is  one  sort,  the  Fdo  de  Vaea,  or 
Cow-tree  of  Humboldt,  whose  milk  is  a  eom- 
mon  article  of  diet  among  the  natives ;  this  is 
the  Brosimum  Galactodendnm^  formerly  called 
Galactodendron  uiUcj  one  of  the  ArtccarjHuta. 
The  Kiriaguma  of  Ceylon,  Gymnema  heti/t- 
rum,  is  another  milk-tree ;  its  milk  is  pleasant 
to  the  taste,  and  used  for  domestic  purposes. 
In  the  Canaries,  the  Tabayba  doloe,  Ettpkorhia 
balsam/era,  yields  a  juice  which  is  similar  to 
swoet  milk,  and  when  thickened  into  iellj  is 
eaten  as  a  delicacy,  though  the  Euphorbias  are 
generally  an  acrid  poisonous  race. 

MlUc-weed.  In  Botany,  the  common 
name  for  the  genus  Asdepias, 

Milkwort.  The  common  name  applied  to 
Polygak  mdfforis,  a  native  plant,  possessing 
bitter  qualities. 

MUky  IVajr  or  Via  XActea.    [Qalaxt.] 

Mill  Board.  A  paper  employed  to  mate 
the  joints  of  some  kmds  of  pipes.  The  mill 
boani  is  cut  to  the  size  of  the  pipe,  and  then 
smeared  over  with  white  lead,  and  pressed 
up  to  its  work  by  means  of  bolts.  In  order  to 
make  it  resist  the  action  of  moist  heat,  the  mill 
board  is  sometimes  baked  in  boiled  oil,  and 
again  covered  with  this  oil  laid  on  with  a  bni^h 
before  being  applied. 

BKUleDnimn  (Lat  mille  anni,  a  thmmnd 
years).  The  reign  of  Christ  with  His  saints 
upon  earth  for  the  space  of  a  thousand  years ; 
an  idea  derived  from  a  passage  in  the  Apocalypse, 
and  not  uncommonly  entertained  by  Christians 
m  all  ages.  It  was  maintained  by  JuatiD  Mar- 
tyr, Irenaeus,  TertuUian,  and  others,  and  refuted 
by  Origen.  (Gibbon,  ch.  xv.;  Bertholdt,  Chrixto- 
logia  Judcsorum ;  Eisenmenger,  Das  Entdeckit 
Judenthum.) 

MiUeporet  (Lat.  mille,  a  thousand;  noros, 
a  pore).    A  tribe  of  Lithophytous  Polypes, 
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including  those  in  -which  the  calcareous  asds 
is  perforated  by  extremely  numerous  pores. 

BCUtoitte.  Natxve  sulphide  of  nickel.  It 
occurs  in  delicate  capillai]^  crystals  of  a  brass- 
or  hT&aze-jeHaw  colour,  with  a  grey  or  iridescent 
Umish  in  nodules  of  clay  iron-stones  in  the 
coal  measures  of  Olamorganshire  and  else- 
irhere.  Named  after  Professor  W.  H.  Miller 
of  Camhridgew 

MSnmt  (Lat-  milium,  Fr.  millet).  The 
name  given  to  yarious  pain-bearing  grasses, 
some  of  which  attain  a  heieht  of  from  sixteen 
to  twenty  feet  in  fayourable  situations.  The 
principal  Millets  are  Pttnicum  miliaceum.  Seta- 
ria  iUuica^  and  Sorghum  vul^are.  They  are  cul- 
tiyated  as  grain,  and  sometimes  employed  as  a 
substitute  lor  rice  or  sago  by  the  poorer  classes, 
bat  more  frequently  vSed  tor  feeding  chickens 
and  domestic  animals.  Millet  is  cultiyated  to 
a  considerable  extent  in  France,  Switeerland, 
and  Southern  Ghermany,  but  most  extensiyely  in 
Egypt,  Syria,  Nubia,  China,  and  Hindustan. 
The  climate  of  .England  is  not  sufficiently  dry 
and  warm  to  allow  of  its  cultiyation. 

Mllltffiii.  A  thousand  thousand.  [Numb- 
bahon.] 

XUUpeaes  (Lat.  millepeda,  with  a  thousand 
J«e£\,  Seyeral  insects  formerly  used  in  medicine 
were  included  under  this  name :  amongst  them 
the  Armadillo  vulgaris,  or  pill  mUUjpede :  the 
htrcelUo  aeaber,  or  Sdater  of  the  Scotch ;  the 
Onitats  Asdlus,  or  common  Woodlouee, 

milatoiie  Ctalt.  A  coarse  grit  stone  or 
conglomerate,  more  or  less  compact,  belonging 
to  the  upper  or  newer  part  of  the  great  car- 
boniferous system,  and  immediately  underlying 
the  coal  measures  in  the  principal  coal  districts. 
Occasionally  coal  is  found  regularly  bedded 
with  the  gritstone,  but  the  seams  are  poor  and 
thin.  The  millstone  grit  is  for  the  most  part  a 
local  accumulation  from  160  to  180  yards  thick, 
and  it  is  widely  spread  in  the  northern  counties 
of  En^^d  and  Wides,  its  outcrop  being  traced 
w^th  great  regularity.  It  yields  much  excellent 
building  material,  and  is  readily  distinguished 
from  the  coal  grits.  Many  parts  of  it  consist  of 
<luartzose  conglomerates,  more  or  less  coarse 
in  texture. 

Lead  yeins  occur  in  millstone  grit  in  Derby- 
shire and  Yorkshire,  but  they  are  more  pro- 
ductiye  in  the  limestones  below.  Excellent 
millstones  haye  been  obtained  from  it,  and  good 
firestone  for  the  hearths  of  iron  furnaces.  The 
upper  beds  are  thin,  and  are  used  for  paying 
stones,  and  occasionally  for  roofing. 

There  is  no  exact  foreign  representation  of 
this  dirision  of  the  carboniferous  system. 

Kilna4tlilna.  A  chromiferous  day  found 
in  soft  amorphous  masses  of  an  indigo-blue  or 
greenish  colour  at  Rudniak  in  Serria.  Named 
after  Prince  Milosch  Obrenowitsch. 

WlwlBes,  A  family  of  Baptorial  birds,  of 
wUch  the  kite  {Milvua)  is  the  type.     [Km.] 

Ktane  (Lat.  mimus ;  Gr.  fufios,  an  imitator). 

The  name  giyen  by  the  Greeks  to  a  species  of 

dramatic  entertainment,   and    to   the   actors 

^y  whom   it  was   performed.      It  consisted 
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chiefly  of  a  rude  representation  of  common 

I  life,  and  resembled  the  modem  farce  or 
yaudeyille  in  its  character  and  accompani- 
ments. Sophron  of  Syracuse,  who  liyed  about 
400  years  before  tlic  Christian  era,  is  considered 
to  have  brought  this  species  of  com  position  to 

I  perfection.  (The  Museum  CriOcum^  No.  7,  con- 
tains seyeral  fragments  of  mimes  by  Sophron.) 

I  At  what  period  it  was  first  practised  at  Home 
cannot  be  precisely  ascertained ;  but  in  the 

''  time  of  the  emperors,  and  eyen  under  Augustus, 

\  this  species  of  entertainment  had  attained  a 
high  degree  of  populari^.    Among  the  Romu  ns 

,  it  was  of  a  stul  more  farcical  character  than 
among  the  Greeks,  and  bordered  more  upon 
such  mountebank  representations  as  Punch 
and  Judy  among  ourselyes,  and  the  Fantoccini 
of  the  Italians.  Mimes  originally  formed  a 
part  of  the  usual  theatrical  exhibitions;  but 
they  were  soon  introduced  by  the  wealthy 
Romans  into  their  priyate  entertainments  to 
diyert  their  guests.  At  Rome  they  also  held  a 
prominent  place  at  funerals,  on  winch  occasions 
they  gaye  a  burlesque  representation  of  the 
life  of  the  deceased.  Thus,  Suetonius  tells  us 
that  the  archmime  Fayo  was  present  at  the 
funeral  of  Vespasian:  *Sedet  in  funere  Fayo 
archimimus,  personam  ejus  ferens,  imitansque, 
ut  moe  est,  facta  et  dicta  yiri.' 

BEImetlte  (Gr.  fufirrn^Sf  an  imitator ;  from 
its  resemblance  to  Pyromorphite).  A  natiye 
arseniate  of  lead  mixed  with  chloride  and  phos- 
phate of  lead.  It  was  formerly  worked  as  an  ore 
of  lead  at  Drygill  in  Cumberland,  and  was  used 

I  in  the  manufacture  of  flint  glass,  to  which  it 

.  imparted  peculiar  brilliancy. 

acimoaa.  A  yexy  extensiye  genus  of 
LeguTninosa,  chiefly  remarkable  as  containing 
some  of  the  plants  known  as  Sensitive  Plants, 
in  which  what  is  called  yegetable  irritability 
is  yery  fully  displayed.  The  species  called 
M,  pudica  and  Af.  sensitrva,  both  common  in 
hothouses,  afford  striking  illustrations  of  this 
curious  peculiarity. 

BEimotannlc  Aold.  The  astrinp^ent  acid 
of  catechu,  called  also  catechu-tannic  acid, 

Minina  (Lat.  a  mimic).  A  genus  of  Passerine 
birds,  separated  by  Boi6  from  the  thrushes 
( Turdus  of  Linnaeus)  on  account  of  the  more 
elongated  form  of  the  body,  and  particularly  of 
the  tail,  the  shorter  wings,  and  more  curved 
upper  mandible.  The  type  of  this  genus  is  the 
celebrated  Mocking  Bird. 
BCliiiiisopa  (Gr.  tufioi,  a  mimic  \  d^ifr,  th^. 

face).  This  genus  of  8apotacc<Bvac\vL([^  several 
species  which  yield  hard  durable  heavy  tim- 
ber. Among  these  are  M.  hexandra  in  Penin- 
sular India,  and  M,  Etengi  and  M.  indica  in 
Ceylon,  where  the  wood  is  used  for  house- 
bmlding.  The  fruits  of  M.  ElcTigi  are  eaten, 
its  seeds  afford  abundance  of  oil,  and  a  per^ 
fume  is  distilled  from  its  flowers. 

IKliia  (Gr.  lufo).  A  weight  and  coin  in  use 
among  the  Greeks ;  it  varied  in  different  states. 
The  Attic  mina,  which  is  most  frequently  mnn- 
tioned,  was  heavier  than  the  Roman  pound  by 
about  four  drachmae.    Each  mina  cout^iined  ICO 
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drachmsc,  and  was  itself  contained  60  times  in 
an  Attic  talent.  The  coin  was  worth  a  little 
more  than  3^.  of  onr  money. 

Minaret  (Arab,  menarah,  a  lantern),  A 
slender  and  lofty  turret  in  the  mosques  of 
Mohammedan  countries,  used  for  the  purpose 
of  summouing  the  people  to  prayers,  and  con- 
sequently answering  the  purpose  of  the  belfry 
in  Christian  churches.  They  are  usually  sur- 
rounded with  projecting  balconies,  and  are 
crowned  with  spires  surmounted  by  a  crescent. 

BUndererus'  Spirit.  Solution  of  acetate 
of  ammonia,  first  reconmiended  as  a  febri- 
fuge by  Raymond  Mindererus,  a  physician  of 
Augsburg. 

Mliies  and  BElneralSv  &aw  ol  By  the 
law  of  England  all  minerals  are  part  of  the 
freehold  of  the  soil  under  which  thej^  are  found, 
with  the  exception  of  gold  and  silver,  which 
are  said  to  belong  to  the  crown.  But,  by  1  Wm. 
&  Mary  c  50,  no  mine  of  copper  or  lead  is  ad- 
judged a  royal  mine,  though  silver  be  extracted. 
Trustees  are  not  now  justified,  without  special 
authority,  in  selling  mines  apart  from  the  sur- 
face, without  the  sanction  of  the  Court  of 
Chancery  (stat.  26  &  26  Viet.  c.  108,  which 
confirmed  previous  saios).  Lessees,  tenants 
for  life,  and  other  partial  owners  of  land  cannot 
lawfully  dig  mines  unless  exempted  from  liability 
for  waste.  Mines  are  not  rateable  to  the  relief 
of  the  poor,  with  the  exception  of  coal  mines ; 
the  latter  being  exprcitsed  in  the  statute  of  Eliz., 
the  former  are  held  to  be  excluded  by  implica- 
tion. But  quarries  are  rateable;  and  the  dis- 
tinction between  a  mine  and  a  quarry  is  taken 
to  be,  not  the  nature  of  the  mineral  extracted, 
but  the  mode  of  working:  thus,  a  mine  of 
limestone  worked  by  a  shaft  is  not  rateable. 
The  law  of  mines  and  minerals  is  subject  to 
a  variety  of  local  customs,  of  which  those  of 
Devon  and  Cornwall  are  the  most  remarkable. 
[SrAimABiBS.] 

According  to  the  law  of  France  and  most 
continental  countries,  ownership  of  the  soil 
does  not  carry  with  it  absolute  ownership  of 
mines,  and  these  may  be  made  the  subject  of 
concession  by  government  to  others  than  the 
owner,  paying  Sie  latter  a  stipulated  retribution. 

MlneSf  BEllitary.  Excavations  made  in 
the  rampa^  of  a  fortress,  or  underground,  to 
contain  gunpowder  or  gun  cotton,  which  being 
exploded  forms  a  breach  in  the  rampart,  or 
destroys  anjf  of  the  enemy's  troops  or  works 
in  its  vidnity.  Mines  are  offensive,  in  which 
case  they  are  constructed  by  the  besiegers  of  a 
fortified  place ;  or  defensive,  in  which  case  they 
are  called  counter-mines,  and  are  executed  by 
the  besieged.  The  cavity  for  the  powder  is 
called  a  chamber,  the  approach  to  this  t^  gallery, 
or  in  very  small  mines,  a  branch.  The  systems 
of  mines  and  counter-mines  are  fully  explained 
in  the  article  '  Mining '  in  the  Aide  Me  moire  to 
the  Military  8cie7ici8,  and  briefly  in  Knight's 
English  Ci/clopadia. 

BKlnerial   Adlpocere.      Mineral   tall^jw, 
HatchitUn.     A  greasy  bitumen,  foimd  in  the 
argillaceous  ores  of  iron. 
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Minoral  C^aontoliono.    The  elastic  bita- 
men  found  at  CasUeton  in  Derbyshire. 
Mineral  Carbon  or  Mineral  CliareoaL 

Names  given  to  the  thin  fibrous  layers  of 
nearly  pure  carbon  of  a  silky-black  <5)lour 
which  occur  in  the  coal  measures  of  "Whiu^- 
haven  and  elsewhere.  By  the  miners  it  is 
called  mother  of  coal. 

BKineral  diamseleon.  A  maDgaoate 
of  potash,  obtained  by  fasing  a  mixtoie  of 
nitre,  or  chlorate  of  potash,  and  black  oxide 
of  manganese.  So  called  from  the  variety  of 
colours  which  its  hot  aqueous  solution  suooes- 
sively  exhibits.     [Makoakesb.] 

BKineral  Oreen.  Carbonate  of  copper, 
obtained  by  precipitating  a  hot  solutioa  of 
sulphate  of  copper  by  carbonate  of  soda. 

BKineral  OIL    [Oils.] 

BKineral  Vitoli.    [Asphalt  ;  Bitukbn.] 

BKineral  Veins.  Fissures  and  crevices 
occur  in  all  rocks,  and  are  in  many  cases 
filled  up  with  crystalline  material,  either  se- 
gregated from  the  enclosing  rock  or  brought 
in  from  a  distance.  Such  fissures  are  called 
mineral  veins.  They  are  almost  always  more 
or  less  systematic,  being  found  in  sets  parallel 
or  at  right  angles  to  each  other,  or  makiiig 
some  definite  angle  with  the  axis  of  eleration. 
When  such  mineral  veins  occur  on  a  hr^ 
scale  in  rocks  that  have  been  metamorphosed, 
and  in  districts  where  granite,  micaceous  schists, 
crystalline  limestone,  slate,  and  other  altered 
rocks  abound,  they  assume  an  important 
character,  and  are  often  found  to  contain  in 
some  sets  of  veins  either  native  metals,  or  the 
oxides,  carbonates,  chlorides,  or  sulphnrets  of 
metals,  which  appear  to  be  present  according 
to  the  action  of  some  great  law  not  yet  dearly 
understood,  but  having  reference  to  the  history 
of  the  rock  during  or  subsequent  to  its  meta- 
morphosis. Such  veins  are  called  lodes,  or 
metalliferous  veins.     [Lodbs.] 

Veins  are  generally  limited  in  length  and 
breadth,  but  the  limits  cannot  be  easily  traced, 
as  the  vein  often  dies  away  and  reappears.  In 
depth  it  is  not  easy  to  say  how  far  they  are 
limited,  though  in  Uiis  respect  also  there  seems 
to  be  a  practical  barrier,  and  a  check  to  their 
productive  power,  if  we  may  accept  the  gene- 
ral results  of  experience  in  deep  mines.  ~  This 
conclusion,  however,  must  be  accepted  with 
many  reservations  and  much  caution. 

Veins  are  of  various  kinds:  1.  Simple  cre- 
vices, rake  vdns,  filled  with  or©  and  earthy 
minerals,  crossing  all  the  rocks  indefinitely, 
and  being,  in  fact,  mere  cracks  of  the  earth's 
surface.  Such  cracks  in  South  America  )fsixi 
been  followed  for  fifty  miles.  They  are  often 
accompanied  by  other  cracks  parallel  to  them 
or  nearly  so,  but  with  which  they  have  no  con- 
nection. They  are  often,  but  not  always, 
wider  at  the  surface  than  in  the  depth. 

2.  Slip  veins,  or  veins  accompanymg  a  fault. 
These  are  often  more  complicated,  as  con- 
nected with  mechanical  disturbances  and  dis- 
ruption of  the  rock.  Such  veins  often  diverge 
into  strings,  and  the  metallic  produce  is  di« 
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miziished.  Thej  are  generally  in  systems,  and 
crossed  by  other  rems.  They  are  often  much 
less  Tertical  than  the  simple  crevices.  Sach 
veins  do  not  alirays  traverse  the  strata  in- 
definitely; and  when  they  do,  the  state  of 
the  vein  depends  much  on  the  nature  of  the 
stiatom  in  which  it  occors. 

3.  Fipe  ttins  are  irregnlar  cavities  open- 
ing  into  eadi  other,  and  running  down  into 
the  earth,  often  connected  with  disturbances 
and  faults,  but  not  necessarily  continuous  with 
them.  Pipe  reins  usually  cross  the  stratifica- 
tion. 

4.  Ftai  ffofu  are  spaces  between  beds 
containing  ore.  These  often  expand  into  large^ 
spaces  resembling  pipe  veins,  but  differ  from 
them  by  having  a  manifest  reference  to  the 
bedding. 

The  reins  above  described  chiefly  affect 
stratified  rocks ;  but  in  granite^  porphyry,  and 
all  varieties  of  slate  and  schist,  there  are. 
others  on  a  laigor  scale  and  systematically 
arranged.  -     ■ 

There  is  no  special  order  of  metals  in 
mineral  reins,  altnough  in  every  mining  dis-' 
trict  there  ia  a  certain  amount  of  uniformity 
in  this  respect  Thus  in  Cornwall  the  tin 
veins,  copper  veins,  and  lead  veins  rarely 
interfere  one  with  another,  and  the  import- 
ant veins  are  pretty  clearly  defined.  Iron 
is  very  generally  found  mixed  with  silica 
near  the  top  or  outcrop  of  a  vein,  forming 
▼hat  is  called  a  ffossan;  and  gold  is  also 
common  in  such  positions.  Copper  occurs  in 
s'aty  and  schistose  districts  next  in  order  of 
depth,  copper  pyrites  mixed  with  iron  pyrites, 
decomposed  and  converted  into  carbonatei 
showing  itself  near  the  surface.  Tin  gene- 
rally accompanies  granite,  and  appears  in 
granitic  veins.  Silver  when  unmixed  with 
lead  is  also  found  in  granite.  Lead  and  sine, 
the  former   often    with   much  silver,  occur 

Tiibular  View  qf  the  Composition  of  the  Principal  Mineral  Waters  of  England. 
One  Pint  {Wine  Afeaeure)  containe  the  foUowing  Ingredients: — 
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combined  with  sulphur  in  limestones;  the 
latter,  either  carbonate  or  sulphuret,  also  in 
limestones.  Few  valuable  minerals  are  found 
in  sandstone,  though  there  are  not  wanting 
important  exceptions. 

Mineral  veins  crop  out  at  the  surface,  and 
are  generally  known  by  a  metalliferous  ap- 
pearance, often  very  slight,  in  the  quartz  of 
which  they  are  formed.  Th^  are  also  sought 
for  by  mining  operations.  lUxsa  contents  are 
rarely  uniform,  nor  is  the  law  of  their  forma- 
tion or  filling  dearlv  understood.  It  is  pro- 
bably connected  with  the  passage  and  circnila- 
tion  of  magnetic  currents  through  the  earth's 
crust,  and  everything  leads  to  tiie  conclusion 
that  the  fiUing  is  an  operation  constantly  and 
incessantly  going  on  in  all  parts  of  the  earth. 
The  selection  of  material,  no  doubt^  depends 
on  the  action  c^  laws  perfectiy  intelligible,  and 
these  we  may  expect  some  day  to  discover.  At 
present  they  are  very  obscurely  guessed  at 
even  by. the  most  intelligent. 

lUii«na  VTaten.  This  term  is  applied 
to  certain  spring  waters  containing  so  large  a 
proportion  of  foreign  matter  as  to  be  unfit  for 
ordinary  use. 

Minml  waters  may,  in  most  cases,  be  arti- 
ficially prepared  by  the  skilful  application  of 
the  knowledge  derived  £rom  analyses,  witii 
such  precision  as  to  imitate  very  closely  the 
native  springs.  When  the  various  earthy  or 
metallic  constituents  are  held  in  solution  by 
carbonic  acid,  they  should  be  placed  along 
with  their  due  proportions  of  water  in  the 
receiver  of  the  aeratmg  machine,  and  then  the 
proper  quantity  of  gas  should  be  ii\jected  into 
the  water.  Sufficient  agitation  will  be  given  by 
the  action  of  the  forcing-pump  to  promote  their 
solution.    (Ure's  IMct.  of  Jrts^  fc.) 

The  following  table  shows  the  composition 
of  several  of  the  principal  mineral  springs  of 
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Ihbutar  VUm  of  the  Oomg^atUUm  of  tkt  Mtuifal  Mrnmd  Waten  of  Qtrmattjf. 


BKInenil  Tellow   or  Vatent   T«now. 

A  compound  of  oxide  and  chloride  of  lead, 
obtained  by  digesting  povdered  litharge  in  a 
solution  of  eommon  ^t,  "washing,  drying,  and 
fusing  the  product. 

aUiieraUaenu  The  substances  with  which 
metals  are  combined  in  their  ores.  'Thus,  in 
the  native  oxides,  oxygen  is  called  the  mine- 
raliser ;  sulphur  is  also  a  veiy  oommo»  mine- 
raliser,  as  in  copper  pyrites,  galena,  &c. 

MlneraloffT-.  This  name  is  given  to  the 
science  which  teaches  us  to  distinguish  mi- 
neral bodies  from  each  other,  and  makes  us 
acquainted  with  their  mode  of  occurrence  in 
the  earth,  the  manner  in  which  they  have  been 
formed,  the  changes  which  they  have  undergone 
since  their  formation,  their  composition,  pro- 
perties, relations,  and  uses ;  and,  also,  the  mode 
of  describing  and  arranging  them. 

It  comprises,  therefore,  all  inoiganie  natural 
objects,  or  all  those  substances  found  in  or  on 
the  earth  which  exist  by  virtue  of  chemiod 
and  cohesive  forces,  in  contradistinction  to  sub- 
stances belonging  to  the  animal  and  vegetable 
kingdoms,  whioh  are  possessed  of  a  vitality 
upon  which  their  existence  depends.  This  being 
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the  ease,  it  follows  necessarily  that  the  scienc« 
of  mineralogy  includes  the  Squids  and  gases 
which  occur  naturallv  on  the  surface  or  in  the 
interior  of  the  earth — because,  iJthough  the 
term  mineral  may  not  be  strictly  applicable  to 
them,  they  are  not  the  less  natural  sabstancea 
which  cannot  be  comprised  amongst  those  which 
are  formed  by  the  aid  of  vital  forces. 

The  study  of  mineralogy  should,  therefore, 
precede,  and  to  a  certain  extent  form  the 
groundwork  of  the  science  of  geology,  sinc» 
it  treats  of  and  describes  the  indiridnal 
qualities  of  the  simple  minerals  which  enter 
into  the  composition  of  the  materials  form- 
ing the  earth's  crust ;  while  geology  tzeats  of 
them  as  they  are  associated  in  the  stractnre 
of  the  earth,  of  whidi  they  form  the  xocks 
and  soils. 

*  There  is  no  branch  of  science,'  says  Sir  J. 
Herschel,  'which  presents*  so  many  points  of 
contact  with  other  departments  of  physical 
research,  and  serves  as  the  connecting  lin^ 
between  so  many  distant  points  of  philosophi- 
cal speculation,  as  this.  To  the  geologist,  the 
chemist,  the  optician,  the  crystaUognpher,  it 
offers  especially  the  very  elements  iS  their 
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knowledge,  and  a  field  for  many  of  their  most 
eurionB  and  important  enquiries ;  nor,  with  the 
exception  of  chemistry,  is  there  any  which  has 
nndeigone  more  reYolutions,  or  been  exhibited 
in  a  greater  Tariety  of  forms.  To  the  ancients 
it  could  scarcely  be  said  to  be  at  all  known ; 
and,  up  to  a  comparatively  recent  period, 
nothing  could  be  more  imperfect  than  its  de- 
scriptions, or  more  inartificial  and  unnatural 
than  its  classifications.  The  more  important 
minerals  in  the  arts,  indeed— those  used  for 
economical  purposes,  and  those  from  which 
metals  were  extracted — ^had  a  certain  decree 
of  attention  paid  to  them  for  the  sake  of  their 
utility  and  commercial  yalue,  and  the  precious 
stones  for  that  of  ornament;  but  until  their 
erysUdUne  forms  were  attentively  observed, 
and  shown  to  be  determinate  characters,  on 
idiich  dependence  could  be  placed,  no  mine- 
ralogist could  give  any  ocxcrect  account  of  the 
leal  distinction  between  one  mineral  and 
another.  It  was  only,  however,  when  chemi- 
cal analysis  had  acquired  a  certain  degree  of 
piedsion  and  univeisal  applicability,  that  the 
unportance  of  mineralogy  as  a  science  began 
to  be  recognised,  and  the  connection  be- 
tween the  external  characters  of  a  stone  and 
its  ingredient  constituents  brought  into  dis- 
tinct notice.' 

liGneralogy  is  chiefly  based  upon  a  study  of 
the  external  and  physical  characters  of  nunerals, 
and  upon  a  knowledge  of  their  chemical  com- 
position—the characters  of  a  mineral  including 
erezTthing  which  can  be  the  subject  of  an 
observation  by  means  of  which  it  can  be  re- 
cognised or  identified. 

But  even  this  knowledge  is  insuffidont  to 


afford  a  complete  mastery  of  the  subjeot,  which 
must  be  founded  on  a  knowledge  of  crystal- 
line form  and  structure  [Cbtstalloobajpht] 
as  well  as  of  chettnical  composition.  Hence  the 
subject  may  be  considered  under  the  heads  of 
Physical  Charadiers,  Czystallographic  Charac- 
ters, and  Chemical  Composition. 

The  general  characters  of  minerals  may  be 
considered  under  the  following  heads:  1.  Those 
depending  on  light,  as  Colour,  Transparency, 
Lustre,  or  on  optieal  pioperties,  as  Benraetion, 
Polarisation,  &c.  3.  Those  dependent  on  phy- 
sical properties^  as  Specific  Gravity,  I^os- 
phorescenoe^  Fluorescence,  Slectndty,  Mag- 
netism. 8.  Those  dependent  on  cohesion,  as 
Erangibility  or  Tenacity,  Hardness,  Toughness, 
Fracture,  &c.,  and  on  various  other  proi)erties, 
as  Stain,  Streak,  Taste,  Odour,  Feel,  Aohesion 
to  the  tongue,  ^. 

With  regard  to  the  classification  of  minerals^ 
although  it  is  Aill^  agreed  that  a  knowledge  of 
chemii^  composition  must  form  the  basis  of  a 
perfect  svstem  of  classification,  it  is  found  in 
practice  that  an  arrangement  founded  solely  on 
chemistzy  is  attended  with  much  inconvenience, 
and  that  for  practical  purposes  an  artificial 
system  will  prove  to  be  more  useful 

The  most  generally  useful  system  of  classi- 
fication for  all  working  purposes  is  that  given 
below,  and  extracted  from  the  Introduction  to 
BristoVs  Gloswr^  of  Mineralogy.  Such  a 
mode  of  arrangement  ma^  be  adopted  with 
advantage,  both  for  its  simplicity  as  well  as 
its  practical  utility,  being  based  on  chemical 
composition  with  such  modifications  only  as 
may  be  considered  likely  to  increase  its  use- 
folness. 


CLASS  L 

ClBBOX  AMD  BOBOH. 

Casbon   and  Ua  Natural 
Compounds. 

Diamond 
Boort 

Graphite. 
Tremenheerite. 

Goals. 

Non-bituminous  CoaL 
Anthndte,  or  Stone  OosL 

Bituminoas  CoaL 

Common  CoaL 

Albert  Coal,  or  Albertite. 

CannelCoaL) 

Horn  Coal.    [ 

Torbanite.  j 
Brown  Coal. 

UgBite. 

Jet. 

Sortorbraiidp 
Bysodile. 

Mineral  Oils  and  Ifenns. 

Naphtha. 
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Petroleum. 

Bitumen. 

EUterite,  or  Elastic  Bitumen. 

Asphalt. 


Amber. 
Copaline. 

Hlghgate  Besln. 
Sderetinite. 
Betinite. 
PiauzitA. 
Walchowite. 
Krantzite. 
Berengelite. 
Middletonite. 
Anthracoxene. 
Pyropissite. 
Phylloretine. 
Ozokerite. 
Hatchettine. 
Idrialine. 
Tekoretine. 
Scheererite. 
Konlite. 

K»nleinit6 
Baikerite. 


Fichtelite. 

Ouyaquillite. 

Hartite. 

Hartlnfl. 

IzoUto. 

BogBnttor. 
Bathvillite. 

Infiammabls  Salts. 
Dinite. 
Popplerite. 
Hellite. 

BOBOW. 

Sassolin,  or  Boradc  Acid. 
Larderellite,  or  Borate  of 


Borax,  or  Borate  of  Soda. 
Hayesine,  osBonteof  lime. 
Khodisite. 

JBoraU  of  Lims  and  Soda. 

Cryptomorphite. 

Tinkalzite. 

Boradte,    or    Borate     of 
Magnesia. 
Stasafurthite. 
MM  2 
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Bealbelita. 
Hydiobondte, 
Lagonite^ 
Warwiddte. 

CLASS  n, 

SUZJPHITB  A2n>  SUJUIIUK. 
StJLTKUB. 

Native  Sulphur. 
Selen-Sulphur, 

aELBMlUK. 

Claustlialite. 

SelenUeikiipfa. 

BeLenkoboltblei,  or  TOkeio- 
dfte. 
Onofrite. 
Lehrbachite. 
BerzelianitAi 
Kaunannite. 
SelenkupferbleL 
Eukairite. 

CLASS  m. 

Haloids  and  Salts* 

AMMOMIA. 

Ammonia-AlanL 

Tschennigite.  , 

Bicarbonate  of  Ammonia. 

Mascagnine  or  Sulphate  of 
Ammonia. 

Sal  Ammoniac  or  Muriate 
of  Ammonia. 

POTASH. 

Nitre,  or  Nitrate  of  Potash. 
Glaserite,  or  Sulphate  of 

Potash. 
Misenite. 
SjlTine,   or    Muriate    of 

Potash. 
Jarosite. 
Polyhalite. 

SODA. 

Trona,  or   Carbonate   of 

Soda. 

Uno. 
Natrolite. 

XliemioiuitritSu 
Thenardite. 
Glauber  Salt  (Sulphate  of 

Soda). 


Leoontite. 

Glauberite. 

Nitrate  of  Soda,  or  Nitra- 

tine. 
Loweite. 
Common  or  Bock  Salt. 

Hartiiulte. 
BeuBsite. 
^teroorite. 
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BABTTA. 

Witherite. 

Bazyto-calcite. 

Barytes. 

Bolognflsa  StODAi 
Hepatite. 
AUomorphite. 
Oawk. 

8TB0KTIA. 

Strontianite. 
Bmmonite. 
Barystrontianite. 
Celestine. 


Cale  Spar,  or  Calcite. 

Icdana  Spar. 

Madreporite. 

Stalactite. 

Stalagmite. 

Oriental  Alabaster. 

Onyx  Marble. 

"Eye  Stone. 

^j^yertine. 

OstreocoUa. 

Calcareous  TuHa. 

Kunkur. 

Marble. 

Lumachello,  or  Hre 
Marble. 

Cotham,  Ruin,  or  Land- 
scape Marble. 

Stinkstone,  or  Svinestone. 

Agaric  Mineral. 

Aphrite. 

Fontainebleau  Sandstone. 

Natro-calcite. 

Plumbo-calcite. 

Strontiano-calcite. 

Conistonite. 
Wbewellite. 

Aragonite. 
Hoamtite. 
FloG-torl. 
Satin  Spar. 


'amowitsite. 

Dolomite. 
Oonite. 
Broasite. 
Banchkallc 
PeATl  Spfir. 

Bitter  Sp«r,  or  Bhomb  Spar. ) 
•       Hlemite. 

Pxvdaolte.  J 

Brown  Spar. 

Ankerite. 

Pennite. 

Gnrboflte. 

Apatite. 

Asparagaa  Stone. 

liaznrapatite. 

Morozite. 

Phosphorite. 

Fnmcolite. 

OdontoUte. 

Oateolite. 

Talo-Apatite. 

Herderlte. 

Sombrerite. 

Bnuhite. 


Anhydrite. 
Mnxiadte. 
Tripe  Stontti 
Vulpinite^ 

Selenite. 

Alabaster. 
Gypsum, 
Satin  Spar. 


Dreelite. 

Polyhalite. 

Datiiolite.^ 

Nitro-calcite. 

Gay-Lussite. 

Haidingerite. 

Kiihnite. 

Bomeine. 

Scheelite. 

Perowskite. 
BiUherfordite. 

Aterite. 

Fluor  Spar. 
Bine  John. 
Antoaonite,  or  Vctid  naa» 

KAGHBSIA. 

Magnesite. 
Giohertite. 

Nitro-Magnesite. 

Magnesia-Alum. 

Epaomite. 

Eaeserite. 

Breunnerite. 

Tachydrite. 

StruYite. 
Wagnerite. 

Hoemesite. 


Diaspore. 

Hydrargyllite. 

Gibbsiie. 

Bauxite. 
Alunogene. 

Kapnidte. 
Keramohalite. 
Websterite. 

HaUite. 

Paraluminite. 
Potash  Alum. 
Alunite,  or  Alum-BtoM- 
Loewigite. 
Pissophane. 
Svanbergite. 
Amblygonite. 

Wavcllite. 

Lasionite. 
Tupquois. 
CttUais. 
Fischerite. 

Pcganiteb 
Lasulite. 
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(Buldrenhe. 

rrnoA, 
Fhoflphate  of  Yttria,  or 
Xenotimeu 

SIB002IZ4. 

Wohlerite. 
Pyirhite. 


Feig^aMnite. 


CLASS  IV. 
EARTHS. 

Silica,    Ax.thom'a,     Mao- 
mm*  Am)    thbie  Ht- 

DBAIB8. 

8IXIGA. 

AnkydrcuM  StUea,  or 
VUrmnu  QuarUf. 

BockCiyBtaL 

AmeOijBt 

False  T<9a& 

Citrine. 

Bmoky  QoirtB/ff  Cairngorm. 

Morion. 
3ock  Czystal  with  induded 

capQlazy  cryst&b  of— 

Tftaninm. 

Epidote. 

Ampbibole. 

BcaksofKica. 

Chlorite. 


£tthydro9,  or  Bock  Crystals 
Contalnjac  Wafcer  and  other 
'  liqnidB,  alao  Breiraterline, 

AmetfayBtoUne,     Crypto- 

line,&o. 
Hose  Quartz. 
Biderite. 
Greasy  Qiuutz. 
Fetid  Qoartz. 
Milk  Quartz. 
Feimginoiui  Qnartz. 
Hacked  Quartz. 
Potato  Stone,  or  €kode. 
Fulgurite. 
ArentQiine. 
Praae. 

Chahedanic  Quarts. 
Chalcedony. 

Beeklte. 
Baphirine. 
Haytorite. 
Cainelian. 
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Cafe  Eye. 
Cbiysoprase. 
Agate. 
KeAAgite. 
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Blbbon  Agate. 

Circle  Agate. 

ByeAgi^ 

Fortification  Agata. 

Zoned  or  Baiided  Agata. 

Variegated  Agate. 

Breociated  Agate. 

Leonine.  ' 

Mocha  Stones 
Agate  Jasper. 
Plasma. 
Onyx. 
Sardonyx. 
Silicified  Wood.  . 
Flint. 
Chert. 
Ilomstonfli 

BomUta 


Jaspery  Quarts. 

Jasper. 

Bed  Jasper. 

YdUowJaaper. 

Egyptian  Pebble. 

Striped  or  Banded  Jasper. 
Bloodstone,  or  Heliotrope. 
Porcellanite,  or  Porcelain 

Jasper. 
Touchstone,  Lydian  Stone^ 

or  Basanite. 
Cellntar  Quartz,  or  Ploat- 

stone. 
Silicious  Sinter. 
Pearl  Sinter,  or  FioritA. 
Geyserite. 
Tnpoli. 
Sandstone.    . 

Flexible  Baadrtona 
Baadanitd. 


,  Hydrous  834oa. 
Opal. 

NoUe  or  Predons  OpaL 

Harlequin  OpaL 

Gk)Iden'Opal. 
Fire  Opal. 
Common  OpaL 

Wax  Opal. 

Menilite. 
Semi-opal. 

Hyalite,  or  Miiller^s  Glass. 
Hydrophane. 
Pyropnane. 
Cacholong. 
Tabasheer. 
>VoodOpaL 
Hichaelite. 
Opal  Jasper. 
Aiumocalcite. 

axuudtA. 

Corundum, 
Sapphire. 
Oriental  Ruby. 
Asteria,  or  Star  Stone. 

star  Sapphire. 

Star  Baby. 
Emery. 

Bott«n  Stone. 


Atuminat$  of  Glueiria. 

ChrysoberyL 
"     iophane. 


Akmmatfi  of  MagneHa. 
VoUmerite. 
Houghite. 
SpineL 


Oeylanita. 
"  dnita. 


Ghduolte. 

Berolniteb 

ZaUaBite. 
Spinel  Ruby. 
Balas  Ruby. 
Bubicelle. 

Jluiminat$  of  Llm$ 
Prosopite. 

MummateoflAime,  Magneikt, 

and  JBron. 
Tumerite. 

Jluminate  of  Zone  and  IrofK 
Kreittonite. 

Peridase,  or  Natire  Mag- 
nesia. 
Bmdte,   or  Hydrate    of 


CLASS  V. 
SILICATES. 

SlUCi^TES  AND  ALXTMXNATlia. 

Hydrous  Silicates  with  Borato 

of  Imm^ 
Dathplite. 
Botiyolite. 

SiUcaUs  of  Lime, 
Anhydrous.    . 
WoUastonite,  or  Tabular 

Spar. 
Cheimsfordite. 

Hydrous. 
Plombierite. 
Okenite. , 

Dyaclaafte. 
iEdelforsite. 

Hydrous  SUicatis  of  Lif^s 

and  Soda. 
Pectoljte. 

Soda  Table-spar* 

BaUioUte. 

Stellite. 

£fydrous  Siiieatss  of   Lims 
and  Potash, 

Apophyllite 
Tenelite. 
Albin. 
OzbaTarifia. 
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AsihifdirmM  SCUoaU  of  JUiM, 
Soda,  and  PoiatK 
Osmelite. 

Anhydrous  SQicate  of  Lkne 

and  Iron, 
Babingtonite. 

Iron-lime  Garnet. 

Black  Garnet,  or  HeUnite. 

Aplome. 

Oolophonlte, 

Pyrukeite, 

Jnhydroua  SiUcaUa  of  Irtm 

and  Soda, 
ArfTedaonite. 
Achmite. 

8UioaU$  cfMagnitia, 

Anhydrous. 

GhiyBoIite,  or  Peridot 
HontioelUte. 
OUtIoa. 
Boltonite. 
IVtfBtaxite. 

Hydrous. 
Hydrated  Oliyine,  or  Vil- 

landte. 
Koble  Serpentine. 
Common  Serpentine, 

Bowenite. 

Verde  diPnito. 

Verde  di  Son. 
Bagrationite. 
Fibrons  Serpentine, 

Baltimorite. 

ChrTvoUte. 

Metofto. 

PicroUte. 
Foliated  Serpentine. 

AntlgoTlte. 

lUimolita. 

Steatite,  or  Soapstone. 

PotBtone^ 
Bensselaerite. 
Heerachaiim. 
Tale. 

Neolfte; 
Deweylite. 
Hydiopbite. 
Soulier  Spar. 
Aphrodite. 

Qninolteb 
Spadaite. 

ABbeetos  of  Komk. 
Kerolite. 
Picrosmine.* 

Anhydrous  SUieaU  of  Mag- 
nesia  mith  Fluoride  (j/  Moff' 

fiMfMn* 
Chondrodite. 

Anhydrous  SHieates  of 
Magnesia  and  JAme* 
Batrachite. 

Jade,    Nephrite,    or   Axe 
Stone. 
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Fvrozene. 
Angite. 


Hedenbeigite. 

PolyUte. 
Gbeen  Cocoolite. 

PimUteb 
Diopside. 

Wbite  Oooodite. 


Fassaite. 
Sahlite. 
BettaUtew 

PjfilJUUl. 

Malaoolite. 

Breialacldte. 

Acanthoi'de. 

Jeffersonite. 

Diallaffe,   oir   Alnminoiu 

AngTte. 

Bronzlte. 
Sypersthene* 
Schiller  Spar  (G.  Bose). 
Smazagdite. 

Uralite. 

Pftrffasite^  or  Koble  Hoim- 

blende. 
Common  Hornblende. 

PiMtidheb 

Edenlte. 
Gkunsigradite. 
TremoUte. 

Peponite. 

GzBnunatlta 

B^thilite. 

AntbophylUte, 

Gedrlte* 
White  or  Oriental  Jade. 
Cakmite. 
Glassy  Actinolite. 
Asbertiform  Actinolite. 
Bock  Wood. 
Monntain  Cork. 
Monntain  Leather. 
Monntain  Paper. 
Asbestos. 

Green  Diallage. 

Carinthine,  or  Ferm^ons 
and  Alnminons  Horn- 
blende. 

Eydrous  BtHoaUs  of  Mag^ 

nmaandlron^ 
Commingtonite    (yar.    of 

Anthophyllite). 
Monradite, 
X^eisnatui. 
PicrophylL 

BjfdrousSUieaUofJitagn^ 

sia,  Idme^  and  £ron. 
Biadaaite. 

Sydrous  aOioats  of  Soda^ 
Magnesia,  and  Iron. 

Croddolite. 


Etfdrous  BSieaie  qf  Ckrous 

Chads. 
Cererite. 

Anhydrous  SSieate  of 
YUria. 
Gadolinitd. 

Anhydrous  SUieate  of  Cfh- 

dna, 
Phenaldte. 

Anhydrous  SSUeaU  of  Qki' 

dnaandJAmi, 
Leuoophane, 

SUeaiesofAhmina. 
Anhydroaa» 
Stanrolite. 

Andalnnte. 


Kyanite. 


Mouolite. 
Sillimanite. 
BoobolzitB, 
Fibrolite. 

Zenollte. 
Talcite,  or  Kaerita. 

Hydroni. 

Scarbvolte. 

Sehrotterite,  or  Opal  Alio- 

phane. 
luloschine. 
Allophane. 
Porcelain  Claya. 
Kaolin  or  China  Clay. 


F^re-clay. 
Pholerita. 
lithomarge,  or  Bode  Har- 


CasmA. 


Lenrinite. 
Bole. 
Boleof  Snope. 

Oohna. 
BasogmoflhlriB. 
Salt  Clay. 
Agalmatolite,  or   I^gnn 


Eorelteb 
Catlinite. 

IifliditQb 

Dy^yntriUtsw 
Pjrrophyllite, 
Collyrite, 
HoTlte. 
Bilhute. 
Cimolite. 
Tnesite. 
HontmorillonitSi 
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LemnJan  Sarth. 

Bock  Soap. 
FolWi  Earth. 

Lime  and  Muorins. 
Toma. 
TeDowTopaa. 
Bine  TopooL  cr  finaiUan 

White  Topaa. 
MmaBKoraflL 
Plngos   d'aini«»  or  Wafe« 

Drops. 
Fyc&ite. 
PyrophyMattew 

a^tco^ef  ofMunUna  with 
aUieaUs  of  Potash,  Soda, 
LUMa,  Baryta,  Strontia, 
Mdgnma,  Jhroioaide  of 
Cerium,  Yttria,  Giu6ma, 
Man^anete,  and  JProtonds 
of  Inn. 

Jnhifdroui  SiUoaim  of 
Mumna,  Potash,  Soda, 

fiodafite. 

Lapia  Losnli. 

Hatyne. 

Koseaae. 

Lenctta. 

Kei 


Gaaexmite. 

nLSPAB  BSCTIDir. 

Oitiudaae,  or  Potaah  Fel- 
spar. 
Adolana. 


Chesterlite. 

Amtnn  Stone. 

plasty  Felspar,  or  Sftsidine. 

iMSptt. 

PertJdta. 
loxoeUsa. 
Eiythrita. 
Vuiofite, 

AIKte,  or  Soda  Felapar. 

Polcliiiie; 

Bypofldetite. 

piigoQiMeAlMta. 
Oligodaao. 
Periiterite. 
.BaftwQoiditow 
Andesma. 

SMohaiite. 
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Labradorite,   or   Labrador 
Felspar. 
Paniogltai 
Pudlta. 
liaoiUta. 
Yoqglta. 


Anorthite,  or  Uiae  FaUsar, 
Indiaalte. 
AmpbodeUte^ 
Biotina. 
Latrobito, 
LepoUte. 
Thiosaorlta.') 
Bytownlte.  / 
Foljargitek 


Hyalophane,    or    Sazyta 
Felapar. 

Danbutite,  or  BoronFelapar. 

Obsidian,     or     Volcaiiio 

Glaaa. 
Fitchatone. 


Fearlstone. 
l^hnnUittk 
Pumice. 
Krablite. 

(iMoriW^paraNMoa.) 

Anhydroui  SUioaisa  of 
Muttma,  Limo,  4^ 

eiBinv  aaonoK. 

Iron  Qahut. 
Common  Qamet. 
Almandfne,    or   fttedoiw 

Garnet 
Pyxope,  or  fire  Oamet. 

Oarbnndle. 
AUodnoite. 

£tin«  QarmL 
Groasolar. 

WUolte. 

BomanaofDteb 

Topasollta^ 


L^on4ime  Gamst^ 

Helanite^  or  Black  Garnet 
Fyreneita. 
Aplome. 
Oolophonita. 

Manffonuo  Garnet, 
Speasartina. 
Polyaddphite. 

Lime-Chrome  Garnet, 
Uwarowite. 

iJBndi^aanuiMetlon.) 

Mdonite. 
Saroolite. 
Sc^lito:  or  Weinerite. 


lite. 
OlanooUta. 
KnttaUte. 


Algertta. 

Palagonlte. 

Parantblna. 

Bauiarkite  (DoMw^).  / 
Jad^ite,  or  Green  Jade. 
PMhnite. 


.} 


Pnfflerite. 

Koimitolitai 
PoroeU^ite,  or  PoNelain 

Spar. 
Unionite^   or   White-limo 

Epidote. 
Zoiaite. 
Dipyre. 

Sydroue  SUieatee  ^ 
Mumina,  Potaeh,  Soda,  ^ 

PoUnx. 

Damonrite. 

Herachellite. 

nouxi  flBGfinoN. 
Analcime. 


Olottalite. 
QntliaUta. 
Doraalte. 
NatroUte,  or  Soda  Meao- 


BaTlta. 
Oalaotlte. 
Ixon  NatsoUtCb 

BiUoaiee  0fMumtna,  Lkm, 

Okenite. 

"Dyecimdlm, 
iEdellbxaita. 
Sooleate,  NeedleftoiM,  or 

Lime  MeaolTpe. 

BteUita. 

Poonahlffca. 

Boolenraaa,  . 
Meaolite. 

AAtrixnolite. 

FMWUta. 

Haniogtontbiw 
Heoole. 

Breyicite.  "^ 
Beigmannite./ 
Thomaonite. 

PiocothonflOiiifeab 

ObaUUta. 

Boonlerite^ 

OwrUte. 

OarpliMtilblta. 
Stilbite,  or  Badiated  Zeo* 

lite. 

HypoatObltet 
Sphsroatilbite. 
Henlandite^    or    Foliated 

Zeolite. 


Lanmontite,  or  Effloreaclnir 
ZeoHte.  * 

Caporcianite. 
BetKite. 

Ittnerite. 

Bpistilbite. 
mmn] 
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Leonhardite. 

Faiuasite. 

Phiuipsite,  or  Lime  Har- 

n^otome. 
Gismondine,  or  Zeagonite^ 
PectoUte. 

Soda  Table-epar. 

BatboUte. 

Stellite. 
Apophyllite,  or  Pyramidal 

Zeolite. 

Tenelite. 

Albln. 

OzhaTerlte. 
Chabazite. 

Acadialita. 

Haydenito. 

FhaooUta. 
GmeUnite,   or    Soda  Cha- 
bazite. 
Ledererite. 
Levyne, 

8UicaU9  of  Mtmina, 
Baryta,  ^e. 

Harmotomey     or     Cross- 
stone. 
Moirenite. 

Brewsterite. 

Edingtonite. 

SiHeatei  of  Altmma,  lAmt, 

and  Mofftima. 
Sloanite. 
Portite. 

Pyrallolite. 

Silicatea  of  Altmina^  Lkne^ 

EUagite. 

Beaumontite. 

Neurolite. 

Thulite. 

Maigarite. 

Diphanite. 

Uigite. 

Euphyllite. 

Silicates  of  Alumina,  Lime, 
and  Iron. 

Anhydrous. 
Isopyre. 

Tach^Ute. 
Cyclopite. 

Hydrous. 

PUuthite. 
Melanolite. 

Mydrous  SHicatea  of  Aht- 
'  mina  and  Moffneeia. 

Soapstone  or  Saponite. 
Piotine. 
ThaUto. 

I^yposclerite. 
Logaxdte. 
Chonikrite. 
VermlcoUte. 

Anauzite. 
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Anhydrous  Silicaies  of  Alu- 
mina and  Iron, 
Almandine,  or  Precious 

Gkumet. 
AUochroite. 
Common  Qamet.  ' 

BUieaies  qf  Alumina,  Lime, 
Iron,  Oeriumf  ^. 

Anhydrous. 
Cerium  Epidote. 
Allanite. 
Orthite. 

Hydrous. 

ThuHte. 

Anhydrous  StUeaies  ofAhh 
mina,  lAme,  and  Chroms, 
XJwaiowite. 

Pyrope,  or  Rre  Garnet 
Oarbonolo. 

BOioates  of  Ahmina,  Urns, 
Magnesia,  and  Alkalies. 

Anhydrous. 
Couzeranite. 

Hydrous. 
Wilsonite. 
Gieseddte. 
Pipestone. 

BSUgoUs  of  Ahmina,  Mag- 
nesia, and  Iron. 

Anhydrous. 
Hajgiheeia-Ganiet. 
lolite,  or  Dichroita. 
A«p«iiIoUte. 


Peliom. 

BteinheUite. 

Fahlanita. 

Hard  FaUimltew 

Glgantolita. 

Llebenerite. 

Pinite. 

PcaaeoUte. 

Bemarklta  (Brdmaiui) 

Pynfgimte. 

Hydrous. 
Chlorite. 
.  Pennine. 
Oliuoohlora. 
RipidoUte. 
Rhodoohiomek 
Bbodophyllite.       ) 

PyitMoiletlto  Tar.  i 
XKmmereiite.    ) 

QrastiteTar.  J 
Tftbergite. 
Lophoite. 
OgooXto. 
Aphrodderite. 
Lenohtanberglte. 

Green  Earth. 
Epichlorite. 

Schiller  Spar. 
Pimelite. 
Polychroilite. 
Chloritoid. 
Masmita. 


SHioateeqf  Alumina,  Limi, 
Magnesia,  and  ivn. 

Anhydrous. 
Gehlenite. 
Glauoonite. 
Idoerase. 


KngazditQu 
Jeffreinowite. 
Proiherite. 
Zoathite. 

Hydrous. 
Teratolite. 
Belessite. 

Grengeattflb 
Baralite. 

SiUoates  of  Alumina,  Limi, 
Magnesia,  iron,  and  AlkaUn. 

Anhydrous. 
Hellilite. 

Somflrvfflltai 

ZnrUte. 

HmnboldlfUta 
Wichtisite. 

fiofdawaUta 

MiOA  sscnoir. 
Biaxial  or  Potash  Miea,    ) 
HuBoonte^   or  Musoott  > 

Glass.  j 

Mazgaroaxta. 

Gflberttteu  «* 

Bamonilte^ 

Pingonita 

Biotite,  or  UniazialHiea. 
Merozone. 
BabeUaaa 
Toigtita 


Astropihymta 

Phlogopite  (RhombicMica). 

Fucfasite  (Ghzominm  Hica). 

Lepidolite,  or  lithia  Mica. 
(Aid^iliHiaMfJM.) 

Hydrous. 

Qintonite. 
Distenlteu 
Biandlsita. 


XaathophyUltei 
Pklagonitfl^    or   Hjdroos 


Noi 

Skohypsite. 
Green  Earth. 

KirwaaitSi 

Anfydraus  SiUeatst  of  Alu- 
mina, Lime,  and  YUria, 
Pist^te,  or  Ime-snd-Iron 

Epidote. 

ArendaUfea 

Bnoklaadifta 


Thallita.  ^ 
BoMtreTQinib 
Zygsdite. 


Digitized 


by  Google 


Anhydrous  Sfficateg  o/M%- 
flttiia,  Poiiuh,  LUhia,  fo, 

Lithia  Mioi,  or  Lepidolite. 
ZSnowaldttflu 


Aniyiroui  Silieate  of  Mt^ 
mma  and  Manganese, 

Spesaaztme,  or  Mulganasd 
Garnet 

Eydfima  BOkaU  of  Mu- 
mma,  Manganeae^  and  Inm, 

Garpholite. 

AnkydrouM  BOicatn  ofJhk- 
MM,  ^.  wik  JBoradc  Aoid. 

Tonrmaline. 
BabeOite. 


Schorl. 
Zauite. 

Jsnkgdroiu  SiUcatm  ofJlu- 

MM,  Lime,  ^.  with  Borado 

AM. 

Azbite. 
Danbnzito. 
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Jnhgdroua  SUieaU  of  Ahh 
mina.  Titanic  Aoid,  YUria, 

Lim$9  j-o. 
Kfiilhauite, 

Hydrous  SUicaU  pf  Alu- 
mina, Chromium^  jv. 
Chrame  Ochre. 

Anhydrous  SiHaats  of  Alu- 
mina, Magnesia,  and  Alkalis. 
PegmatolitOb 

Anhydrous  SiUoates  ofMu^ 
mina  and  lAtMa, 


KiUinite. 
Castor. 

Anhydrous  Silieate  of  Alu- 
mina, Liihia,  and  Soda. 
Petalite. 

Anhydrous  Silieates  of  Alu- 
mina and  Oluoina. 
fSmerald. 
BeiyL 


Ooabenlt*. 
Euclase. 

Anhydrous  SiHcate  of  Olw 
dnaandlAme. 

Ii0llC(ypIIBD6i> 

BilieaUs  of  SXreonia. 
Anhydrous, 
Ziroon. 
Jaigoon. 

Jaoynth,  or  HjadntlL 
Ziroonite. 
OstTBoite. 
Brdmaimitob 
2Calaoon6. 

Caljptollto. 

Hydrout. 

Catapleiite. 

Hydrous  BUcate  of  Thoria. 

Thorite. 

Monazite. 

Pyrochlore. 

Hydrous  &Uoats  of  Ceriumt 
Lanthanum,  JDidymium,  jv. 
Moeandrite. 


CLASS  I. 

BlIXTLB  AKD  DmiCUXAItT 

FuacBXJL 

TaAJxnm* 
Bntile. 
SigeikUab 


Brookite. 
Kigiine. 

G«]Udiilteti 
Iserine. 
nmenite. 
^statite. 
Washingtonite. 
Crichtonite. 
Hmenomtile. 
Menaocanite. 
Mohsite. 

Warwiddte. 

Perowakite. 
Poljmignite. 
Polycmse. 
iEKkymte. 

Spbnae. 


Gnarinitcu 
Leiorite. 


^rfntMra* 
Ugarita 

K«ilha«ite. 


W 


METALLIC  TWTTrprR.ATJ^, 

Oerstedite. 

Mosandrite. 

Tachewldnite, 

TiMTALXFlC 

Feignaonite. 

Tynte. 

Tantalite. 

Casslterotaiitaliteb 

IzioUta. 

pianlto. 
Tttrotantalite. 
Eiixenite. 
PVrochlore. 

HlotoUte. 

inoBnnL 
I     Samarskite. 
AdelphoUta. 

TUKOtnOCN. 

Wolframine. 
Scheelite. 
Wolfram. 
Scheelitine. 

uozTBDmnnt, 
Holybdine. 
Molybdenite. 

TAKADXUIC 

Vanadmite. 
Volborthite. 
Ensynehite. 


OHBOMIOIC. 

Oxide  of  Chrame,  or 

Chrome  Ochre. 

Ofaiome-fltoiMb 
Wolchonakite. 
VynaowS^    08*     Chrome 
Garnet. 
Chromite,  or  Chromic  Iron. 

tJBAMIUJC. 

Uranoehre,  or  Zippeite. 
Pitchblende. 

Gondte. 

Pittdnen. 

Qnxniniers. 

TTranoniobite. 

Eliaaite. 

liiebigite. 

Urankalk-caxbonat 

VogUte. 

Johannite. 
Me(]yidite. 
Uranite. 

Aatnnite,  Of  Tdlow  Unaittk 

Ohaloolite. 

Uraogreen. 

Pailomelane. 
Vanicite. 
Wad. 

Pyrolnaite. 
FoUaaite. 
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Manganite. 
Brannite. 
Maroflllna 

Baaoletite. 

Diallogite. 

Tmserlte. 
MansanocalciU. 
Bhodonite,  or  Manganese 

Spar. 

Allflglte. 

Bnstamit6k 

Fowlefrite. 

Dynnite. 

Opdmosa. 

Palabergite. 

Stratopdte. 
Fhotizdte. 

Trtxwtite. 
T^iroite,  or  Manganenan 

Chrysolite^ 

Knebellte. 
HelTUie. 
Caipholite. 
Manganese  Blende. 
Hanerite. 

Manganesian  Alnm. 

Triplite. 
Hnreanlite. 

Kaneite. 

GreenoTite. 

Orednerite. 
Pelokonite. 
Lampadite.  • 


CLASS  IL 

BBimB,  BASILT  FU8IBU» 
AMD  VOI^TILB. 

AlZSBNia 

NatiTe  Arsenic 

Arsenolite. 

Oipiment. 
Bealgar. 
Bimorphine. 

Arsenical  F^teB»  or  Len- 
copyrite, 

Allemontite. 

Skuttemdite. 

Gersdorflte. 
Amoibite. 

AKTDCQNT. 

Kative  Antimony. 

Senarmontite. 
Valentinite. 
Antimonphyllite. 
Antimonial  Ochre. 
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Sdbioonisd. 
Cenrantite. 
Yolgerite. 

Kennesite,  or  Bed  Anti- 
mony. 

Stibnite. 

Zmkenite. 

Jamesonite. 

Plagionite. 

Arsenical  Antimony. 

xnimaniiito. 

nLLTTBItnC. 

Natire  TeUnzinm. 
TeUorite,  orTeUnzio  Oehze. 

Hessite. 

Petelto. 
I^lyanite  (Mullezine),  or 

Yellow  Tellurium. 
(Graphic  TeUnrinm. 

AnzoteDiiritei. 
Nagyagite,  or  Black  Tel* 

liirinm. 

KSMXTTBrn 

NatiTe  Bismnth. 

Bismntih  Ochre. 

Agnesite. 

Bismutite. 

Eiilytane,orBtenTithBlende. 

Karelinite. 

Bismnthine. 

Wittichite,   or    Oapreons 

Bismnth. 

Tannenito. 
Aikenite,  or  KeedleKxre. 

Tetradymite,  or   Tellurio 
Bismuth. 


CLASS  m. 
Mat.t.habt.ti,  hot  BBDUa- 

BLB  BT  HbAT  ALOrn. 

AxmmnTiL 

Cryolite. 
Pachnolite. 

ZXKO. 

Zineite,  or  Bed  Oxide  of 
Zinc 

Calamine,  or  2iine  Spar. 
Zinc  Bloom. 
Herrente. 
Aurichaldte.\ 
Bnratite.       / 


2no-Iron  Spar. 
Eapnite^ 

Smidisonite,  or  Zno  Glmoa 
Willemite. 

TnxMtite  (i»<3Mni>. 
Antomolite. 
Wagite. 

Hopeite. 

VoltBte. 

Blende,  or  Zinc  "PyntM, 
01eloiihAii& 


Wturtsite. 
Goslarite,  or  Sulpbats  of 

Zinc 
Almagrerite. 

CABIDOX. 

Greenockitc 

F^bramite  {Hud)otQti^ 
miferons  Blende  ftoD 
Pjesibram. 

TW. 

Casaterite,  or  Tin  Stone. 
SpanbleTln. 
BtreunTfn.      1 
Toad*a-em  Tin.  I 
BodnTm. 

TinFjnites. 


KatiyeLead. 

Pltunbie  Ochre. 
Minium,  or  Bed  laead-eM 
Plattneritc 

Ceroaite,  or  mitt  L«d- 
ore. 

Galena. 
BlneLeedL 
Johsfltonite^ 

Taxgioiiite. 
AigentiferoTis  Galsos. 

Angledte. 

Lanarkite. 
Leadhnute. 


Cotonnite. 
Matlockite. 
Mendipite. 

Cromfordite,  or  Hem  I«^ 

I^fTomorphite. 
FolTfphsilto. 


Nonierite. 

Clansthalitc 

BaptaADomkita 
Tilkeroditc 

Plnmboeaicitc 
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Seheektme. 

Wnlfeoheh  or  YcOow  l4td- 
on. 

Yanadixiite. 

DeBcloiateb 

Bedieiiite. 
Croooiflite. 
Mdanoehimte. 

IGmetito,  or  Greea  LmcI- 

oro. 

HedypbaiMh 

Eampylita 
Dufrenoysite. 

Bleimerite. 


Kilbridcenite. 
Oeooonite. 


Boolangerite. 
Hetfiramoiphite,  or   Fea- 

ther-oire. 


JamesoDite. 
Hagionite, 

Altute. 

Xol)emte, 

Bonnonitaw 

PetcrHte. 

Cftledonite. 

lintrite. 

Copropliimbite. 

Wolduto. 

YaaqiieliDite. 


Katire  Iron. 
IbfeMcloIzon* 

Magnetite. 

InmBntiu 
Kailite. 

OoeOiite. 
UpU^Ute. 
Oneeite. 
FnlnnuiiItB* 
Batafng^iminer. 


Btflpnodderite. 
PynMidnttab 

Lmonite  or  Brown  Iron- 

ore. 


Woodl_ 

QuUen. 

^Mn<ore  or  BdliiHSV* 

Xaotliodderite. 

BrnwnOdne,  or  Ocbzy-teown 

TeUovOohre. 
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XTmber. 

Teira  di  8lflon». 

Haematite,  or  Red  Iran-Hire. 
Sbeenlar  Iron-ore. 
Micaceous  Iron-ore. 
Red  Hsematite,  or  Fibrous 

Red  Iron-ore. 

BedOdm. 


BedduQc 
Bcaly  Bed  Iron-ov^  1 
Bed  Iron  PToth.      j 
Tozgite? 

Ghilybite,  or  Sparry  Iron- 
ore. 

Splmoelderila. 
OllgonSpar. 
Jnnokerlte. 
Clay  Iron-fltonew 
Black  Band. 
Beptazla. 

TiTianite. 

MnUicite. 

Anglarite. 

Blue  Iitm-eartti. 

Dnfrtinlte. 

Galdfenlte. 

Delranzene. ) 

Beraimlte.    f 

OarphoBlderite. 

ZviMlite. 
Trjplito. 

BnreauUta. 
Tziphyline. 

Tetaiml^line. 

Alwtktt, 

Fyrrliotinei  oir   Ma^etio 

I^nrites. 
I^tes. 
luacasite,  or  Wbite  Iron 

Fyritos. 

Badlated  Pyrites. 

gpearPyritea. 

Oookeoomb  PyritetL 

HcpetioFyxitei, 


Xyrodte. 

OeUtdarTyzllei. 
Copperas,  or  Solphate 

Iron. 
Carpboiiderite. 
Gopiapite. 
"  qnimbite. 


Halotrichite. 

Halotrichine. 

Jarosite. 

Botiyogene. 

Yoltaite. 

ISlBY, 

Biaoochite^ 

Zeilanite. 

Siderosehisolite. 
Hyalosiderite, 
Chlorophnite. 
Fayalite. 

"ite. 


Tlinudita. 
QiUinglte. 


Nontronite. 

HalloyBtteof  Bt  Jeuide  Ookk 
Chamoisito. 
Stilpnomelane, 
Lierrite. 

WehrUte. 
Cronstedtite. 
Pinguite. 
Gramenite. 
ChloropoL 

Iron  Apatite. 

Mispiekel,  or  Arsenical 

Iron-ore. 

Daaaite. 

PUnlan. 

OlMModotew 

Lenoopyrite. 

SaftenbeKgltew 
^mplesite. 

Fharmacoeiderito,  or  Cube- 
ore. 
Scorodite. 
Fittidte,  or  Pitdxy  Iron- 

ore. 
Arsenosiderite. 

Frankliniteu 

COBALT. 

Asbolan,  or  Earthy  €k>bfJt, 

Remingtonite. 

Syepoorite. 
Lmnaeite,  or  Cobalt 

F^iitee. 
Carrollite. 

Cobaltine,  or  Cobalt 

Glance. 
Smaltine,  or  Tln-wbite 

Cobalt 

flaffloriteb 

e,  or  Cobalt 


Eottigite. 
Cobalt  Coating. 
Roeelita. 

Biebrite,  or  Cobalt  T^trioL 

jnCKBL. 

Annabergite. 

Emerald  NickeL 

Zamtit^ 

Millerite,  or  Capillary 

fyzites. 
Flacodioe. 

Breitbanptite,  or  Anti-    ' 

monial  Nickel, 
doanthite,  or  Arsenical 

NickeL 
Rammelsbergite^  or  Wbite 

Nickel-Pjrritee. 
Gersdorfite,  or  Nickel 

Glance. 
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TombAzlta. 

Amoibite. 
Corynite. 

Xnimaanite. 
Copper  NickeL 

Kickel  Ochre. 

Meteoric  Iron,  or  Meteor- 
ites. 
Meteoric  MineralB,  tIs.  : 

Apatoid. 

Chantomiitek 

Chladnite. 

Dydjtite. 

lodUite. 

Howardite. 

Oliyenoid. 

Partadiite. 

8ohz«iberaito,  or  Bheperdltew 

Bphenomite. 
Iron-nickel  Pyrites,  or 

EisenniekelkioB. 

FenOukdita. 

Pimelita 

FyromeHne,  or  Nickel 
VitrioL 


OOFPSB. 

Natiye  Copper. 

Tenorite. 

Cuprite,  or  Red  Copper-ore. 

Chalootrichite. 

Tile-ore,  or  Ziegden. 
Melaoonite,  or  Black 

Copper-ore. 

Mysorine. 
Malachite,  or  Green 

Copper-ore. 
Chessylite,  or  Bine  Copper- 


Phosphorocalcite. 
Ehlite. 
Libethenite. 
Thrombolite. 
TagiUte. 

Copper  Glance, 

Nail-headed  Oopperoxe^ 

HarriBite. 
CoYeUine. 
Erubescite,  or  Bomite 

(Purple  Copper-ore). 
Chklcopyxite,  or  Copper 

Pyrites. 

Feaoock  Gopper-ora. 

Blistered  Oopper-<ne» 
Bamhardtite. 
Tetrahedrite,  FahleiB,  or 

Grey  Copper-ore. 

AnnlTite. 

PolyteUte.   ) 

Freibergite./ 

Fonmeute. 

BpanioUte.   \ 

Bchwanera./ 
Wolfsbeigite. 
Boumonite. 

Broehantite. 
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Ite. 


dTlta. 
Langite. 
Bevilline. 
Cyanosite. 
I^ttsomita, 
Viiziolite. 

Atacamite. 

Dioptase,  or  Emerald 


oppcr. 
Chrysooolla. 

Knpterpeoluca. 
TaltaJite. 
Chalkolite. 
Crednerite. 
Algodonite. 
Pomeykite. 
Comwallite. 
Condnrrite. 
Erinite. 
Clinodase. 
Tyrolite. 
Oliyenite. 

WoodAxMnktei 
Enchroite. 
Liroconite. 
Chaloopbyllxte. 
Lindackerite. 
Whitneyite. 
Darwinite. 

Alisonite. 

Beizelianite. 


Selenbleikupfei 
Yanquelinite. 


CLASS  IV. 
NOBLE  METAIA 

BxDTrCCBLB   BT   HsiT 
AX4>H1» 

JOmCUBT. 

NatiTB  QnickBilTer. 

Natdye  Amalgam. 

Cinnabar. 

Hepatic  Cinnabar, 

Calomel,  or  Ham  Msccniy* 

Coecinite. 

AmmioUte, 

8ILTBR. 

Katiye  SUTer. 
Selbite. 


Kemrgyrite,     or     Ham 
Silyer-ore. 


Silyer  Glance. 

SaTcr  Black. 
Deleminzite. 
Jalpaite,   or    Ci^nfiEnnu 

Silyer  Glance. 
Stromeyerite,    or    Gnpa* 

f erons  Silyer  Glance. 
Biecraate,  or  Anthnnnial 

Silyer-ore. 
Ste^hanite,  or  Brittle 

Silyer-ore. 
Polybasite. 
PsataroBC. 
Fireblende. 
Stembergite. 
Flexible  Sulphide  of  SQtw. 
Freieslebemte. 

Bed  Silyer-ore. 
lyrargyrite,  or  Dark  Bed 

Silyer-ore. 
Broustite,  or  light  Bed 

Silyer-ore. 

Xanthocone. 
MiaigyritOb 

Bismnthic  ^yer-ore. 

Nanmannite,  or  Belenide 

of  Silyer. 
Biolite. 
Eucairite. 

Hessite,  or  Tellnrie  SlTe^ 
ore. 

Bromyrite,  or  Bromie  ^• 
yer-ore. 

Embolite.  ^ 

Megabromite. 

Mi&obromite. 

lodyrite,  or  Iodic  fiibcr- 
ore. 

GOLD. 

Katiye  Gold. 
Electrom. 

Gold  f^yn^ffLtn. 

Auriferous  ^fritet. 
AuroteUnrite. 

VLkTOtmL 

Katiye  Platinum. 
Platin-iridimn. 

PAZXASIUII. 

Katiye  Palladium. 
Porpeote,  or  Oro  Pudrs. 
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Kitin  Indiiiiii* 
LidofiDiiifl^  or  N«ti?«  Alloy. 
Iiitab 


Ind-ofmixka. 
Irit«. 


r^nthtnite. 

LuUitBrnm^  Oenum^and 
Didymum, 

Fazisite. 
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Lanthanum,  Cerium,  Didy- 
mium,  and  TUanie  JdJL 
Tschevkinito. 

OOLXnCBIVX. 

Kierolite. 

Toirelite. 

Pyrorthite. 

Tjntb, 

Bragite. 

Columbk  and  Titanio 
Jdd,  and  Lanthanum, 
Fyiochlope. 


Cererite,  or  Cerite. 
Lanthanocerite. 


Allanite. 

Orthlte. 

Pyrorttalte. 

tralorthito.    "> 

Zauthorthiteui 

Bodenite. 

Oerine. 

Bagrationite. 

Horomontite. 
Tritomite. 

CrrptoUte. 

Fhofipho-cerito. 
Monazite. 

Bdwarddte. 

Yttro-cerite. 

Fluoeezine. 
Fluooerite. 


Somaof  the  names  in  the  preceding  list  haTe 
been  puposelj  inserted  twice.  1^  t£iit  means, 
attain  gioaps  (as  the  Gbmets,  Felspars,  Zeo- 
lites, &&)  can  be  either  kept  together,  or  the 
ninenls  which  compose  them  can  be  inserted 
io  the  places  which  they  would  more  pro- 
prlj  oocnp^,  if  arranged  stricUj  according 
to  the  chemical  composition  of  eaoi  particular 
mmber* 

The  names  printed  in  a  smaller  type  are 
thoae  of  farieties  of  the  mineral  which  they 
isunediatelj  follow. 

Wttmvwu  This  name  of  the  Latin  goddess 
vho  was  idratified  with  the  Greek  Ath^nft  is, 
in  the  opinion  of  Professor  Max  Miiller, 
clearly  connected  with  f^^fw,  the  Greek  lUvos^ 
«ad  the  Sanscrit  manas,  mind,  thus  express- 
ing a  pore'y  intellectnal  idea;  while  that  of 
Athen^  denotes  the  physical  character  of  the 
(Uwn-goddess,  who  spring  from  the  fore- 
head ^  Zens,  the  8ky,  It  is  not,  however, 
difficult  to  trace  the  connection  of  the  two 
TAttA,  The  kindred  Sanscrit  roots  ah  and  dah 
vhich  furnished  names  for  Ahana  and  Bahana 
(Daphne)»/JU  dawn^  supplied  also  the  germ  of 
Athin^;  and  the  notion  of  the  being  who 
vakes  up  the  world  after  the  darkness  of 
nigbt  soon  passed  into  that  of  wisdom,  the 
HMtaphorical  connection*  of  light  and  know- 
ledge (the  ftff  and  ytmcif  of  the  fourth  Go- 
•pel)  being  of  the  closest  kind.  Thus  in  one 
of  the  Vedic  hymns  it  is  said  of  the  dawn 
tlut  *  waking  every  mortal  to  walk  about,  she 
^ceived  praise  from  every  thinker.^  It  must 
likewise  be  remembered  that  the  Latin  name 
Minerva  is  explained  by  mane,  the  morning, 
l>y  manare,  a  verb  specially  applied  to  the 
Ming  sun,  and  by  Matuta,  th^  dawn.  But 
vhile  the  general  characteristics  of  the  god- 
dess are  for  the  most  part  faithfully  preserved, 
the  myths  which  hare  clustered  round  these 
names  vary  greatly  in  form  and  incident. 
Thus  the  Vcnas  mention  no  mother  of  the 
dawn,  and  the  Homeric  poems  know  of  no 
mother  of  Athteft,  whom  they  re^nresent 
thtooghont  as  a  viigin  goddess.  As  springing 
641 


from  the  forehead  of  Zeus,  Byu,  the  east^  she 
was  called  at  Bome  Capta,  i.e.  Capita  (from 
caputs  the  head);  in  Messene,  Koiyphasia 
(Kopv^,  the  head);  in  Argos,  Akria  (iKpof, 
topmost).  (Max  Miiller,  Lectures  on  Lan- 
guage,  second  series,  pp.  503  et  seq.)  But 
there  were  legends  which  made  ApoUo  the 
son  of  Athdnd,  and  these  are  at  once  ex- 
plained if  we  regard  him  as  the  sun-god 
rising  from  the  brightness  of  the  dawn,  while 
as  following  the  night  he  was  the  son  of 
Leto  (a  name  which  reappears  in  the  words 
Latona,  Lethe,  lethum,  all  denoting  forgetful- 
ness  and  death).  In  the  Hiad  and  Odyest-t/, 
Ath^nd  is  intimately  associated  with  the  solar 
heroes  Achilles  and  Odysseus;  it  is  she  who 
restores  the  latter  to  his  pristine  beauty,  and 
imparts  vigour  to  the  failing  limbs  of  Laertes. 
In  general  she  is  represented  in  these  poems 
as  being  in  perfect  accord  with  the  will  of 
Zeus ;  but  in  one  passage  of  the  Uiad  (i.  400) 
she  engages  in  an  abortive  conspiracy  to  bind 
2ieiis,  in  which  she  is  the  accomplice  of  Hera 
and  Poseidon.  In  the  legend  of  Pandora,  at 
the  instigation  of  Zeus  she  takes  part  in  the 
plot  which  results  in  the  increased  wickedness 
and  misery  of  man;  while  in  contrast  with 
this  the  myth  of  Prometheus  exhibits  her  as 
aiding  in  his  theft  of  fire  against  the  will  of 
Zeus,  and  one  version  represents  her  as  so 
acting,  not  from  feelings  of  iTriendship,  but 
from  the  passion  of  love.  Her  epithet  rpiro- 
yivita  is  explained  by  M  Br^l  (Hercule  et 
Cacus,  p.  17)  by  a  reference  to  the  Vedic 
Trita,  who  reigns  over  the  waters  and  the  air, 
and  whose  name  reappears  in  the  Greek  Triton 
and  Arophitrite. 

At  Bome,  Minerva  had  three  temples :  one 
on  the  Capitol ;  a  second  on  the  Aventine ; 
and  a  thinl  on  the  Cselian  Mount.  There 
were  also  two  great  festivals  celebrated  an- 
nually in  her  honour;  the  one  called  Quik- 
QUATRUS  or  QoiNQUJkTAiJk,  the  other  QunrQux- 
TBiA  MiKOBA  [which  see].  The  personification 
of  thought  or  judgment  in  the  Latin  Minerva 
is  shown  in  many  proverbial  phrases,  as  Sue 
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minervam  (the  fool  instsructa  the  wise);  to 
do  a  tlung,  tenuit  pin^,  or  erassd  Minervd, 
is  to  do  it  poorly,  stupidly,  or  awkwardly. 

Bnnlatnre  (Fr.  from  miniare,  to  colour 
ioith  minium,  first  applied  to  the  decoration  of 
MSS.,  and  signitying  the  large  initial  letters 
written  in  minium  or  red  lead).  In  Paint- 
ing, a  representation  of  nature  on  a  very 
small  scale.  Miniature  painting  is  generaUy 
executed  on  ivory;  and  i^  as  to  composition, 
drawing,  and  finishing,  subject  to  the  same  laws 
as  painting.  The  outline  is  traced  upon  the 
ivory  with  a  silver  point  or  pencil,  and  must 
be  extremely  light  and  delicate.  This  is  after- 
wards drawn  in  with  thin  cannine  as  correctly 
as  possible ;  the  corrections  being  made  with 
finely  powdered  pumice-stone,  rubbed  on  with 
a  paper  or  leather  stump.  The  dead  colouring 
then  proceeds,  wherein  the  shadows  are  left 
delicate  and  tiie  lighta  strong,  the  full  effect 
being  afterwards  produced  by  dotting.  The 
artist  uBually  begins  the  shades  with  vermilion 
and  carmine,  giving  the  strongest  touches  to  the 
most  prominent  parts,  and  to  the  parts  where 
separations  are  marked  out  in  shaaes  that  are 
obscure.  Indigo  is  afterwards  used  for  the 
bluish  shades  on  such  parts  as  recede  from  the 
light.  Yellow  tints,  composed  of  ochre  and 
yermilion,  are  usually  employed  on  the  sides  of 
the  nose  towards  the  bottom,  under  the  eye- 
brows, underneath  the  cheeks,  and  on  other 
parts  rising  towards  the  light.  The  back- 
grounds, if  dark,  are  commonly  composed  of 
bistre,  umber,  or  Cologne  earth,  with  black  and 
white ;  others  of  a  yellow  cast  by  the  use  of 
ochre.  The  grey  backgrounds  are  formed  by 
black,  white,  and  a  little  indigo.  When  of  a 
green  or  olive  hue,  Dutch  pink,  white,  and  black 
are  the  ingredients.  The  backgrounds  are 
formed  in  two  coats,  first  laying  on  a  light 
thin  tint,  and  afterwards  a  darker  one  of  the 
same  colour,  evenly  and  smooth.  The  dotting 
is  performed  by  separate  dots,  or  by  short 
hatching  strokes  crossing  eaclk  other  every 
way  so  as  to  hare  the  appearance  of  being 
dotted. 

Among  miniature  painters,  the  most  distin- 
guished are :  Attavante ;  Memling  (died  1496) ; 
Giulio  Clovio ;  Nicholas  Hill iard ;  Isaac  Oliver 
and  Peter  Oliver;  Samuel  Cooper  (1609-72); 
Jacques  Antoine  Arlaiid  (1688-1743) ;  I^osalba 
Carriera ;  and  7ean  Etienne  Liotard,  who  died 
in  1776 :  the  present  century  has  also  had  many 
distinguished  artists  of  this  class,  but  the 
art  of  miniature  painting  as  applied  to  poiv 
traiture  has  greatly  suffered  of  late  years 
through  the  introduction  of  photography. 

Mtnlm     (Latb    minimus).      In  Music,    a 

character  N  equal  in  duration  to  two  crotchets, 

or  half  a  semibreve. 

Minim.    The  sixtieth  part  of  a  fluid  drachm. 
Minima    or    Minimi,    Order    of  tlie. 

A  religious  order  instituted  by  St  Francis 
de  Paulo  in  the  fifteenth  century.  By  the 
name,  derived  from  Lat.  minimus,  the  least, 
the  fouuder  meant  to  indicate  that  humility 
642 


MINIMUM  SQUABES 

'  should  be  the  distinguishing  feature  of  the 
order.  In  conformity  with  this  dedgn  the 
I  rules  he  prescribed  were  of  the  strictest  kiocL 
*  Besides  tne  three  usual  vows  of  poverty,  con- 
tinence, and  obedience,  the  mostfigid  absdneoce 
was  inculcated.  Except  in  cases  of  ilhiess, 
the  members  were  prohibited  not  only  from 
touching  animal  food,  but  even  butter,  millc, 
or  cheese,  or  indeed  an^  kind  of  sustenance  in 
the  composition  of  which  such  materials  were 
used.  Their  dress  was  of  (he  coarsest  kind; 
the  colour  beinff  black,  like  that  tif  the  Fnn- 
Long  D^ore  the  death  of  its  founder, 


tUs  Older  hSi  attained  so  high  a  degree  of 
celebrity  for  sanctity  that  it  oould  boast  of 
monasteries  in  Italy,  France,  Spain,  and  6e^ 
many ;  and  at  no  rerj  distant  period  it  counted 
no  fewer  than  460  religious  houses  scatteitxi 
throughout  Europe  and  Asia. 
Wliilmiimi  [Maxima  and  Mhoma.] 
Minimum  BquarMi.  In  the  theoiy  of 
observations  ths  method  qf  minimum  ignttra 
is  that  by  means  of  which  the  most  correct 
result  is  sought  to  be  deduced  from  a  series  of 
mutoalljr  disoordant,  but^  equally  trustworthy, 
observations.  The  principles  upon  which  the 
method  is  founded  are  somewhat  obscure,  and 
differ  in  different  writers,  all  of  whom,  how- 
ever, agree  in  their  conclusions.  The  reader 
will  find  these  principles  ably  discussed  in  a 
memoir  by  Ellis  in  the  eighth  Tolume  of  the 
Cambridge  Traneaetians,  1844.  We  must  here 
confine  ourselves  to  the  briefest  possible  illus- 
tration of  the  method,  and  refer  the  reader  for 
principles  and  details  to  the  collected  woiks  of 
Gauss  and  Laplace,  the  founders  of  the  method, 
or  to  one  or  other  *of  their  commentatois; 
amongst  whom  may  be  mentioned:  Poisson 
(Connaisstmee dee  Tempe,  1827);  Ellis;  Ivory 
in  Tilioch's  Magazine  and  PAiiosopAwo/  Maga- 
sine ;  Airy  in  ms  Theory  of  Errors  of  Obeeroa- 
iion,  &c.  London  1861;  and  t^e  *  Essays  on 
Probabilities '  in  the  Cabinet  Chfctoprndia  1838, 
Encydopadia  MetropoUtana,  and  Penny  Cydo- 
padia.  Gauss'  researches  on  the  subject  nave 
been  collected  and  translated  by  Bertrand 
under  the  title  Mithode  dee  Moindree  Cani$, 
Paris  1856 — a  useful  little  work. 

To  illustrate  the  method  by  an  example,  let  us 
suppose  our  object  to  be  the  detenmnation  of 
the  most  probable  yalues  of  a  series  of  n  ma^ 

nitudes,  «|,  « x^,  which  satis^  acertun 

equation  of  condition 

a, «, +«,  jr,+   ...  fln*.— V—O; 

of  which  the  coefficients  a„  a,  -  -  Y*  however, 
can  only  be  determined  by  observations  liable 
to  error.  By  a  series  of  m  equally  trustworthT 
observations  (m  usually  exceeds  n),  we  shall 
be  led  to  the  following  system  of  equations:— 

«i.i*,  +  ai.«*a+   .  .  .  ai,n»«-V,  «ej 


«in,l*,  +  «Bi.«'f  + 


«B.»r.^V,=«^ 


where  «p  tf.  .  .  .  eg,  are  unknown  quantities 
which  would  severally  vanish  if  the  obserra- 
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tkma  mn  sB  aoenntii.  This  not  being  the 
cue,  th^  lepnaent  the  vrrori  of  the  obterva- 
tiont.  Now  Dj  the  law  of  minimTmi  squares 
the  moBt  trustworiky  values  of  Si,  «,  .  .  x„ 
vnder  tke  given  drcumstaneee,  are  Hose  whiek 
render  tie  eum  of  ike  equares  of  the  errors,  Tiz. 
ei*+e^+  .  .  .  -f  «k'«-«>  a  Minikuic  Ag- 
eording  to  the  principles  of  the  di£ferential  cal- 
eolns,  therefore,  the  n  equations,  which  precisely 
Bii£5ice  for  the  determination  of  iTj,  4r,.  .d!^,ar»^ 

«  ds 

i~  -«i;i«i  +  «W«i+  •  •  •  •  «iM««-0 
«fcr. 

The  solntion  of  these  equations,  after  substi- 
toting  for  Cp  e.  &c.  their  yalues  in  x^  «,  &c, 
is  effected  in  the  ordinary  manner.  Instead 
of  here  exhibiting  the  general  formulae,  we 
prefer  to  consider  the  special  case  where  there 
IS  but  one  magnitude  jr,  »y  to  be  determined 
directly  firom  observation.  We  hare  here,  of 
eonm,  ogsO  for  all  -values  of^  different  from 
1,  and  Oi^i  a>  1  for  all  values  of  i.  All  the  above 
equations  vanish  except  the  first,  which  reduces 
tojiur,«V, +  V,+  .  .  .  Vm,  and  gives  us  the 
ordinazy  average  or  arithmetic  mean  of  all  the 
observations,  as  the  best  value  of  x,.  Sup- 
pose next  we    had  to  determine  the  most 

.  .  V 

probable  value  of  a  certain  quotient  «|«-  — 

«i 
from  m  observations  which  gare  the  dividends 
V,Vj..V.„  and  the  corresponding  divisors 
'i.it  oj,] , . .  On,!.  We  should  have,  horn  the 
first,  and  sole  equation, 

g  -<»U  V|  -^flg.!  ^t+    »  ■  fl»n.l  Vm 

as  the  most  trustworthy  value  of  the  xmknown 
quotient  — .     The  quotient  obtained  by  di- 

vidmg  the  mean  of  the  observed  dividends 
y  by  the  mean  of  the  observed  .divisors  a^ 
that  is  to  say  the  quotient 

V,-fV,  .  >  .  Va 


«i,i  +  <^i 


<(ma 


vonld  in  general  differ  from  the  above  and  be 
less  trostworthy. 

Xtelnff.  The  operation  of  discovering  and 
lemoving  from  the  bowels  of  the  earth  such 
Bunerals  as  are  valuable  to  man.  When  the 
minerals  in  question  occur  at  the  earth's  sur- 
face, so  that  they  can  be  removed  by  the  light 
of  day,  the  operation  is  properly  regarded  as 
QuA.BaTn«o  [which  see].  The  nature  of  the 
nuiterials  removed  should  make  no  difference 
in  the  term,  as  many  earthy  minerals  are  mined 
&>r,  and  many  mineral  reins  quarried. 

The  first  operation  of  mining  is  the  discovery 
of  mineral,  and  this  depends  partly  on  the  geo- 
logical position  of  the  mineral  sought  for.  If 
a  bed  or  stratum  is  required  to  be  extracted,  and 
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this  bed  is  nearly  horizontal,  it  will  <nrop  out 
along  a  Hue,  and  levels  or  tunnels  driven  in  at 
any  part  of  this  line  or  outcrop  will  lead  to 
a  knowledge  of  the  state  of  the  deposit,  and 
suggest  means  of  working  it.  If  a  mineral 
rem  is  the  object,  the  outcrop  is  less  distinct, 
and  often  at  the  surface  the  discovery  indicates 
very  slightly  the  nature  and  magnitude  of  the 
deposit.  These  two  great  methods  of  mining 
are  illustrated  in  England,  one  by  coal  mining, 
and  the  other  by  copper  and  lead  mining. 

In  coal  mining,  the  object  is  to  remove  as 
much  as  possible  of  a  distinct  bed  or  deposit  of 
mineral,  forming  an  integral  part  of  Uie  earth 
at  the  spot  where  it  occurs.  It  is  dear  that  if 
this  be  removed,  the  earth  above  must  come 
down,  the  mineral  having  been  entirely  under 
the  pressure  of  the  superincumbent  mass, 
which  increases  vrith  the  depth  of  extraction. 
Provision  must,  therefore,  be  made  against  the 
falling  in  of  the  roof  during  the  progress  of 
extractioa  It  is  also  clear,  that  since  much 
water  exists  in  the  earth,  and  moves  with  a 
certain  freedom  through  strata,  we  may  chance 
to  cut  strata  that  will,  if  passed  through, 
let  down  much  water  to  the  work  below,  even 
if  in  the  works  themselves  there  is  not  a 
natural  and  great  accumulation  of  water. 
Under  any  cirenmstanoes,  extensive  works 
carried  on  at  any  considerable  depth  below 
the  surface  will  certainly  need  support  and 
probably  drainage. 

Lastly,  it  will  not  be  difScult  to  understand 
that  a  free  circulation  of  air  is  necessary  for 
carrying  on  the  works,  more  especially  when 
they  are  deep  and  extensive.  Thus  the  system 
of  mining  must  have  reference  to  the  nature 
of  the  roof  and  the^epth  of  the  mine,  to  the 
drainage  of  the  mine,  and  to  the  ventilation. 
In  order  to  reach  the  mineral,  it  is  generally 
necessary  to  sink  a  pit  or  shaft,  an  operation 
the  expense  and  difSculty  of  which  depend  on 
local  circumstances. 

In  mining  for  ores  that  exist  in  mineral 
veins,  there  is  often  little  dificulty  in  regard 
to  the  roof,  as  the  ore  fills  up  a  gap  which 
has  no  tendency  to  close,  and,  shafts  being  fre- 
quent for  the  sake  of  getting  the  ore,  there  is 
seldom  much  trouble  with  ventilation.  Drain* 
age  in  such  cases  is,  however,  generally  of 
primary  importance. 

The  mining  operations,  when  access  is  once 
obtained  to  a  deposit  of  valuable  mineral,  must 
be  regulated  by  the  hardness,  toughness,  and 
condition  of  the  mineral.  Coal  can  be  removed 
l^  undermining  or  underholing,  that  is  by  cut- 
ting a  deep  groove  at  the  bottom  of  the  bed, 
and  using  wedges  to  make  it  fall.  Ores  are 
generally  obtained  by  blasting,  or  by  pick  and 
pad — the  pick  and  small  iron  wedges  called 
gads  being  the  common  tools  of  the  miner. 
Once  obtained,  the  produce  has  to  be  carried 
along  to  the  shaft,  and  then  lifted  to  the 
surface — operations  less  simple  than  they  at 
first  appear,  but  not  requiring  special  notice  in 
this  place. 

The  drainage  of  mines  is  effected  generally 
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hj  a  mixed  system,  the  waiter  being  canied  off 
as  far  as  ptossible  by  natural  drains  to  as  low  . 
a  level  as  drcomstances  admit  [Adit],  and  the  | 
rest  pumped  by  powerful  machinezy  or  lifted 
in  iron  buckets,  according  to  the  quantity  and 
magnitude  of  the  works.  Steam  is  largely 
employed  in  draining,  and  the  same  limng 
power  is  made  use  of  to  remove  the  mineral 
to  the  surface. 

Ventilation  is  earned  on  in  ooal  mines  by  a 
system  of  subdivision  of  the  work,  and  by 
placing  walls  and  doors  to  insure  a  current  of 
air  throughout.  The  air  is  generally^  drawn  into 
the  mine  at  one  shaft,  by  converting  another 
into  a  chimney  and  placmg  a  furnace  at  the 
bottom  to  insure  a  draught. 

The  roof  of  a  coal  mine  always  requires 
careful  attention.  At  first  only  so  much  coal 
is  taken  as  to  leave  sufficient  support.  The 
roof  of  the  galleries  thus  made  is  propped, 
and  tJie  rest  of  the  coal  is  then  removed 
carefully.  Ultimately  the  roof  is  allowed  to 
faU.  • 

In  metal  mines  a  number  of  shafts  are  sunk, 
generally  in  or  near  the  lode,  or  through  rocks 
to  cut  it  The  shafts  are  much  more  nume- 
rous than  in  coal  mines,  and  often  pay  for  their 
cost.  The  ore  is  removed  in  successive  levels, 
beginning  £rom  below  wherever  it  is  found. 
The  walls  are  left. 

Mlaion.  In  Printing,  the  name  of  a  kind 
of  type,  one  size  smaller  than  that  used  in  this 
work.     [Ttpb.] 

xmnSater  (Lat).  In  Politics,  a  servant 
of  the  sovereign  executive  power  in  a  state : 
generally  speaking,  the  heaa  of  a  depiurtment 
or  brancm  of  government.  Usage,  in  different 
countries,  fixes  very  differently  the  limits  of 
that  hii^her  class  of  servants  to  which  the  term 
is  applied.  In  the  British  Empire,  none  but 
the  heads  of  administrative  departments  are 
termed  ministers :  part  of  whom  belong  to  the 
cabinet,  and  part  are  not  included  in  it.  The 
cabinet  ministers  have  varied  under  different 
administrations ;  and  as  our  government  is  of 
mixed  organisation,  partly  to  serve  the  actual 
necessities  of  state,  and  partly  retaining  ancient 
distinctions  of  office  founded  on  usage  only, 
some  of  the  ministers  hold  merely  sinecure 
appointments.  In  Prance,  where  the  forms  of 
government  are  established  more  on  the  princi- 
ple of  utility,  there  were  under  the  Restoration 
eight  ministers  so  called:  1.  of  the  interior; 
2.  of  finance ;  8.  of  justice ;  4.  of  public  in- 
struction and  ecclesiastical  afl&irs ;  6.  of  com- 
merce and  public  works ;  6.  of  the  marine  and 
colonies ;  7.  of  war ;  8.  of  foreign  afikirs ;  to 
which  the  empire  has  added  a  9th,  ^  of  the 
hnperial  household.  In  England,  ministers 
sit  and  vote  in  either  house  of  parliament — ^by 
hereditary  rights  if  peers;  as  representatives 
only,  if  commoners.  In  France,  ministers  have 
also,  by  virtue  of  their  office,  a  right  to  sit  and 
take  part  in  the  debates  in  either  chamber. 
In  the  United  States,  no  minister  (or  secretary, 
in  the  language  of  that  government)  can  be 
chosen  either  representative  or  senator.  In 
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some  European  countries  (as  Russia),  a  diB- 
tinetion  is  established  between  the  priv&te 
affairs  of  the  sovereign  and  foreign  a£^,  on 
the  one  hand,  which  form  the  combined  dntirt 
of  the  cabinet  ministers;  and  the  afiain  of 
the  interior,  which  are  intrusted  toministen 
of  state.  There  are  also  in  some  goremments 
honorary  or  conference  ministers,  without  any 
real  department  of  duty.  The  representatirt^ 
of  minor  sovereigns  at  foreign  courts  are 
usually  styled  minisiere,  instead  of  amhof- 
eadore.  The  term.fTitnu^is  also  frequeotl)- 
used  in  a  sense  synonymous  with  dergymim. 
annlnm  (Lat.).  Red  Lead.  [Lkas.] 
BCinnehdfe  (Ger. ;  literally  courts  of  hvA. 
The  name  given  by  the  Germans  to  the  courts 
of  love,  famous  in  the  history  of  chivali}'. 
The  subjects  brought  before  these  courts  vpre 
chiefly  connected  with  the  Romantic  gallantly 
of  the  period,  and  consisted  either  of  questions 
proposed  with  the  view  to  entrap  the  judges 
into  some  awkward  decision,  or  of  serions 
complaints,  resulting  &om  afiairs  of  the  heart, 
whidi  were  discussed  with  all  the  form&litj  (»f 
a  court  of  law.  These  minnehof e  were  for  a 
long  period  looked  upon  as  forming  an  in- 
dis^n  sable  part  in  all  chivalrous  exercises. 
Knights,  ladies,  and  poets  alike  partidpattid 
in  their  proceedings ;  and  large  oollectians  of 
their  decisions  are  still  extant.  A  certain 
number  of  ladies  acted  as  judges  in  these 
courts,  and  conducted  the  proceedings  as 
coimsel ;  they  were  attended  by  a  train  of 
nobles,  knights,  and  others,  who  were  invested 
by  the  court  with  gradations  of  precedency 
analogous  to  those  conferred  by  the  sovereign. 
These  courts  were  held  periodically  at  Signcs, 
Avignon,  Lille,  and  Pierrefen.  The  last  regu- 
lar court  of  this  kind  was  celebrated  by  Charlfs 
VI.  and  his  wife  IsabeUa  of  Bavaria ;  but  they 
were  now  and  then  renewed  at  irregular  inter- 
vals, and  the  last  on  record  took  place  as  kte  as 
the  reign  of  Louis  XTV.  We  subjoin  a  few  speci- 
mens of  the  questions  proposed  in  these  courts 
for  debate  and  decision.  1.  Which  is  harder  to 
bear — t  he  infidelity  or  the  death  of  the  beloved  ? 

2.  Whether  does  a  man  whose  wife,  or  a  lover 
whose  betrothed,  is  unfaithful,  suffer  most? 

3.  Who  is  more  culpable — the  man  who  boasts 
of  favours  from  a  lady  which  he  never  received, 
or  he  who  having  really  received  them  makes 
it  known  ? 

BClnnealnrers;  The  most  anciest  school 
of  German  poets,  whose  name  is  derived  from 
the  old  German  word  minne  {low).  The  songs 
and  fiime  of  the  Provencal  troubadours  appntr 
to  have  penetrated  into  Germany  under  the 
first  emperors  of  the  house  of  Hohenstanffen ; 
in  whose  time  the  crusades  and  the  frequent 
Italian  wars  combined  to  bring  thdr  nationt 
seated  as  it  is  in  the  centre  of  Europe,  in 
closer  communication  with  those  snrroondin? 
it.  The  minnesingers  imitated  in  German  the 
strains  of  those  early  poets,  and,  like  them, 
made  love  their  principal  subject ;  which  was 
celebrated  with  much  of  pedantry  and  falM 
conceits,  but,  at  the  same  time,  not  without 
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generoua  and  chivalrie  feeling.  The  verses  \ 
of  the  minnesingers  are  in  the  old  Suabian 
dialect  of  the  High  German,  which,  imder  the 
HohenstanfTeiiis,  themselyes  of  Suabian  race, 
was  the  court  language.  As  was  the  case  with 
the  troubadours,  the  minnesingers  belonged  to 
two  different  classes :  there  were  among  them 
many  knights,  princes,  and  even  soYereigns; 
while  there  was  also  another  class  of  more 
professional  poets — ^wandering  minstrels,  who 
attached  thcmselres  to  the  persons  of  distin- 
guished chiefs,  or  wandertKl  from  court  to 
court  The  oldest  of  the  minnesingers  known 
to  us  is  Heniy  of  Veldeck,  about  1 1 70.  During 
the  remainder  of  the  twelfth  and  first  half  of 
the  thirteenth  centuiy  this  school  of  poets 
flourished;  afterwards  it  gradually  declined, 
ftnd  was  succeeded  by  the  less  chivalrous  and 
homelier  school  of  the  master-singers.  We 
possess  the  names  of  more  than  800  poets,  and 
pieces  of  the  composition  of  a  large  proportion 
of  them,  who  sang  during  the  short  period  in 
question.  The  German  amatory  poets  had 
their  high  and  low  minne,  likeliie  o^estial  and 
popular  Aphrodite  of  the  ancients ;  the  former 
an  abstract  and  chivalric  devotion  to  a  be- 
loved object,  the  latter  a  less  elevated  passion. 
The  ancient  German  national  epic,  called  the 
Mulunaen  lAedy  and  the  heroic  poetry  of  the 
Hddmbucht  belong  to  the  same  penod  and 
dialect*  and  were  works  of  the  same  race  of 
poets;  as  were  also  other  poetical  romances, 
founded  on  the  foreign  traditions  of  France, 
Brittany,  and  classical  antiquity.  {Edinburgh 
HmeWj  April  1862,  p.  359 ;  National  Review^ 
July  1868,  p.  74.) 

Minnow  or  MUnlm  (Lat.  minimus,  least). 
The  name  of  a  species  of  Cyprinoid  fish 
{Leuciscus  phaxinnSf  Cuv.),  and  the  smallest 
of  the  British  species  of  that  family.  It  in- 
habits many  of  the  fresh-water  streams  and 
canals  in  England,  and  spawns  in  June,  when 
each  female  is  attended  by  two  males, 
r.  In  Music.  [Major.] 
'  etarmlnaats.  [Dbtbbminamts.] 

Minor  Torm  of  a  Oate§rorloal  SyUo- 
f:Uiii,  In  Logic,  the  subject  of  the  conclusion. 
The  minor  premiss  is  that  which  contains  the 
minor  term.  In  hypothetical  syllogisms,  the 
^tegorical  premiss  is  called  the  minor. 

Minority.    In  Law.     [Age.] 

MorosiTT.  In  Politics,  the  period  during 
which  the  sovereign  in  an  hereditair  monarchy 
is  incapacitated  from  exercising  the  supreme 
authonty  by  reason  of  not  having  attained  the 
age  prescribed  by  law;  also  the  state  of  such 
incapacity.  The  roj^al  authority,  in  hereditary 
monarchies,  never  <ues ;  and  when  a  sovereigju 
deceases  leaving  a  successor  below  age,  it 
passes  immediately  to  the  person  or  persons 
whom  the  constitution  has  invested  with  the 
authority  of  regent;  as  it  also  does  when  a 
king  becomes  subject  to  any  other  incapacity. 
The  term  of  royal  minority  is  variously  rep^- 
lated  by  the  constitution  of  different  countries. 
The  legal  majority  of  a  king  of  France  was 
fixed  at  fourteen  by  an  ordinance  of  Charles  V., 
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which  has  been  sinco  followed  in  that  country  ; 
but.,  as  a  year  commenced  is  rcHikoned  as 
accomplished,  the  actual  period  at  which  a 
king  of  France  begins  to  govern  is  the  age  of 
thirteen  years  and  a  day.  The  same  period  is 
fixed  by  the  laws  of  Spain  and  Portugal  By 
the  constitution  of  Great  Britain  the  sovereign 
is  of  full  age  at  eighteen  years,  as  far  as  can 
be  collected  &om  the  statutes  passed  at  several 
times  to  empower  the  king  to  name  a  regent 
whenever  it  has  been  aoprehended  that  the 
crown  was  in  danger  of  devolving  on  a  prince 
under  age. 

MOnos.  In  Mythology,  a  son  of  Zeus  and 
Europa,  and  king  of  Crete.  After  his  death  he 
became  judge  of  the  infernal  regions,  along 
with  ^acus  and  Bhadamanthus.  For  the 
meaning  of  the  name,  see  Msmr. 

Minotaur  (Gr.  fuytiravpos).  In  Mytholo^, 
a  monster,  half-man  and  half-bull,  said  to  be  the 
son  of  Pasiphae,  wife  of  Minos,  king  of  Cretei, 
by  a  bull  (ravpos) ;  hence  the  term  Minotaur. 
According  to  one  version  of  the  myth,  Minos 
shut  him  up  in  the  kbyrinth  of  Bsedalus, 
feeding,  him  with  criminals,  and  afterwards 
with  youths  and  maidens  sent  from  Athens. 
Theseus,  by  the  assistance  of  Ariadne,  suc- 
ceeded in  destroying  him,  and  thereby  rescued 
the  Athenians  from  the  obligation  of  sending 
their  children  to  be  devour^  The  bidl  of 
Minos,  whose  wife  is  Pasiphae,  the  giver  of 
light  to  all,  is  seen*  again  in  the  bull  of  Indra, 
as  well  as  in  that  which  bears  Europa  across 
the  sea.  In  some  myths,  as  in  that  of  the 
Marathonian  bull,  the  only  idea  attached  to  it 
is  tliat  of  devastation;  but  the  Marathonian 
bull,  Hke  the  Minotaur,  is  slain  by  Theseus, 
who  is  also  a  solar  hero. 

Minster  (Gkr.  miinster,  Ch*.  fjunwrrfipiov). 
In  England  this  term  was  originally  applied  to 
the  outposts  of  the  Christian  Church,  main- 
tained by  bodies  of  priests  living  under  rule 
in  those  isolated  sttit  ions  which  have  ever  since 
that  time  retained  the  maternal  title  of  minster. 
These  minsters  were  not  necessarily  parish 
churches,  although  they  might  become  the 
parents  of  many  such  churches.  Thus  every 
station*  in  the  advance  made  by  the  fellow- 
labourers  of  Augustine,  received  the  name  of 
monastery  or  minster,  and  retained  it  Ions 
after  the  place  of  the  monks  had  been  filled 
up  by  secular  priests,  ^larle's  'Gloucester 
Fragments,'  Edinburgh  lieview,  Oct  1862, 
p.  420,  &c) 

Minntrelo  (Fr.  m^nestrel,  from  Old  Ger. 
minne,  low).  Minstrels  are  defined  by  Percy 
as  an  order  of  men  in  the  middle  ages  who 
subsisted  by  the  arts  of  poetry  and  music,  and 
sang  to  the  harp  verses  composed  by  them- 
selves or  others.  The;^  appear  to  have  been 
the  successors  of  the  minnesingers,  scalds,  and 
bards  of  differenb  European  nations,  who,  even 
after  the  age  of  chivalry  had  passed^  attempted 
to  gain  a  subsistence  b^  practising  those  arts 
whid^  at  an  earlier  penod  had  procured  fame 
and  honour  for  their  predecessors. 

In  times  of  peace  (to  follow  the  sketch  of 
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a  writer  in  the  Edinimrqh  Jieview,  vol.  Ixxiii.) 
the  minstrel,  omnis  luxurim  inter^res,  as 
Pliny  said  of  Menander,  sang  of  mimic  war 
to  the  dull  barons  of  dnngeon  castles,  who 
had  ears,  although  they  could  not  read — 
who,  steeped  in  the  weariness  of  wealth 
and  want  of  occupation,  listened  greedily, 
like  other  great  men,  to  their  own  praises. 
Minstrelsy  supplied  the  lack  of  a  more  re- 
fined intellectual  entertainment  and  of  ra- 
tional oonyersation,  as  professional  gentlemen 
do  now  at  civic  banquets:  their  hzirpings 
lulled  the  rude  Sauls  to  sleep,  which  is  now 
done  by  quarto  epics.  The  person  of  the 
minstrel  was  sacred;  his  profession  was  a 
passport;  he  was  'high  placed  in  hall  a 
welcome  guest:'  the  assumption  of  his  cha- 
racter became  the  disguise  of  lovers  of  ad- 
yenture.  These  advantages  raised  pseudo- 
laureates,  idle  vagabonds^  according  to  the  Act 
of  Edward  I.,  'who  went  about  the  country 
imder  the  colour  of  minstrelsy; '  men  who 
cared  more  about  tiie  supper  than  the  song; 
irhOy  for  base  lucre,  divorced  the  arts  of 
writing  and  reciting,  and  stole  other  men's 
thunder.  Their  social  degeneracy  may  be 
traced  in  the  dictionary:  the  chanter  of  the 
gnts  of  kings — getta  ducum  regtwiqtte — 
dwindled  into  a  gesticulator,  a  jester;  the 
honoured  JQgler  of  iVovence  into  the  moun- 
tebank, the  juggler,  the  jockie,  or  doggrel 
bfdladmonger. 

Beggars  they  oze  by  one  ooiuent, 
And  rogues  hj  Act  of  Psriiament. 
They  descended  by  the  usual  stages  of  thhigs 
of  mere  fasMon;  at  first  the  observed  of  all 
observers,  and  therefore  imitated,  imtil  they 
became  common — ^vulgar  ;  a  step  which  is 
at  once  the  test  of  merit  and  universal  ac- 
ceptance, and  the  forerunner  of  disgrace.  In 
^dn,  particularly,  this  fall  occurred  very  soon. 
The  really  good  clergy  were  shocked  at  their 
abuses,  while  the  interested  grudged  the  money 
earned  by  rivals  who  interfered  with  their 
monopoly  of  instructing  the  people  in  pious 
prose,  or  of  amusing  mem  with  alexandrine 
legends.  Their  Latin  synonym  for  scald 
rhymers — scurra  mimtu,  &c — will  outlive 
their  sculptured  caricatures.  In  which  mendi' 
cant  monks,  minstrels,  fools,  and  monkeys,  are 
pilloried  on  pinnacle  and  ^urgoyle,  in  clois- 
ter and  cathedraL  The  itmerant  monks  and 
mountebanks  reiNiid  all  this,  like  Falstafi^  by 
showing  up  the  irregularities  of  regulars  and 
seculars,  'in  ballads  to  be  sung  to  filthy  tunes.' 
They  undermined  their  influence.  Preachings 
and  songs  take  part  in  all  national  changes ; 
for  doctrines  precede  actions.  They  were  the 
popular  press  of  the  time;  opposed  by  the 
privileged  orders,  and  watched  by  statesmen, 
as  Burleigh  afterwards  employed  agents  to  listen 
to  street  songs— the  thermometer  of  the  people's 
temper.  In  aU  these  alterations  for  the  worse, 
the  primitive  prindple  'to  entertain '  remained 
unchanged.  To  this  the  original  ballad  was 
sacrificed ;  passing  from  one  to  another,  each 
minstrel  begged,  borrowed,  or  stole  from  all 
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quarters.  As  late  as  the  beginning  of  last  era- 
tury  the  houses  of  many  leading  families^  espf- 
cially  in  the  northern  parts  of  the  empire,  were 
provided  with  minstrels,  who  were  employed  in 
various  duties ;  all  of  them,  however,  in  some 
degree  connected  with  their  original  ooeapataon. 
[Babd;  Scald;  MiKinfiBiNOBBs ;  Baujj).] 

BUBt  (Ger.  miinze,  Dutch  munte).  The 
place  in  which  the  coin  of  the  realm  is  manu- 
factured. The  whole  of  the  British  coin  is  isencd 
from  and  manufactured  at  the  Royal  Hint  in 
London.  The  general  details  of  the  busicess 
of  the  Mint  are  briefly  stated  under  the  article 

COTNAGB. 

The  Royal  Mint  received  its  constitution  of 
superior  officers  in  the  eighteenth  vear  of 
the  reign  of  Edward  H.,  and  continued  nearly 
as  then  established  to  carry  on  its  operationi 
within  the  Tower  of  London. 

Between  the  years  1810  and  1815  the  prcs«^nt 
building  was  erected  on  Tower  BGll,  at  the 
suggestion  of  a  committee  of  the  kind's  pru 
council,  appointed  in  1798  'to  take  mto  con- 
sideration the  state  of  the  coins  of  the  kingdom, 
and  the  establishment  and  constitution  of  th« 
Mint;'  and  in  1816  a  new  constitution  wa 
introduced,  founded  upon  a  report  drawn  up 
by  Lord  Maryborough,  who  was  then  master. 

Under  that  constitution  the  chief  officers  of 
the  Mint  were  the  master,  the  deputy  master. 
the  comptroller,  the  king's  (or  queen's)  assiy 
master,  the  clerk  of  the  papers,  and  the  clerk 
of  the  irons  and  superintendent  of  machineir: 
the^e  constituted  the  Mint  boards  and  met  a 
often  as  required,  to  transact  all  the  general 
business  of  the  establishment.  The  manu£l^ 
ture  of  the  coin  was  carried  on  by  contact 
under  the  direction  of  a  distinct  branch  of 
the  establishment  known  as  the  Comf^Jf 
of  Moneyers,  The  other  ofi&cers  were  the 
master's  assayer,  the  melter,  the  chief  eo* 
graver,  the  weigher  and  teller,  the  survfTtr 
of  the  meltings,  and  the  solicitor.  The  dei- 
ties of  these  officers  are  fully  set  forth  in 
the  Mint  indenture.  On  the  general  histop'of 
the  coinage,  the  reader  is  referred  to  Rudinir's 
Annals  of  the  Coinaae,  and  to  the  article  'Coin- 
age '  in  the  EncydopcBdia  Britannica,  which 
gives  an  account  illustrated  by  engnringii. 
of  the  machinery  employod  in  the  Hint  A 
mass  of  valuable  information,  and  details  re- 
specting the  establishment,  will  also  be  foood 
in  the  ParHamentarv  Seport  of  the  Sdect  Cok- 
nuttee  on  the  Rogat  JB^nt,  and  its  Appendix, 
published  by  order  of  the  House  of  CommoD.s 
June  30,  1837.  In  consequence  of  this  report. 
important  changes  were  made  in  the  modo  of 
carrying  on  the  business  of  the  ]Cnt»  more 
especiaUy  affecting  the  duties  and  positioa  of 
the  master,  and  involving  the  disoontinuan<>^ 
of  the  moneyeps*  contracts. 

Mnrr  (Lat.  mentha).  A  name  g^ven  to  se- 
veral herbaceous  aromatic  plsjita  longing  to 
the  natural  order  Labiafa,  and  ^nus  Mentis- 
Spearmint,  or  Mentha  viridie,  is  that  which 
is  generally  used  in  cookery.  Peppermint,  or 
Mentha  piperita,  yields  the  water  and  the  es- 
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seutial  oil  of  pharmacy.  Honemint  and  others 
are  alflo  speaes  of  the  same  genuB.  [Mentha..] 

lUniuit  (Fr.  menuet).  A  species  of  dance 
performed  in  slow  time  and  with  measured 
steps,  formerly  yezy  popular,  bat  now  rarely  if 
ever  met  with. 

Mlnnte  (Lat  minutom,  part,  of  minno,  1 
i^tmmuA).  In  the  measurement  of  time,  the 
sixtieth  part  of  an  honr ;  it  is  represented  by 
the  letter  m  in  modem  astronomical  works. 
In  the  measurement  of  an  angle^  a  minute, 
denoted  by  a  dash  or  acute  accent,  is  the  six- 
tieth part  of  a  decree,  and  consequently  the 
6,400ui  part  of  a  right  angle.  It  is  the  angle 
subtended  at  the  centre  of  a  circle  by  Sie 
21,600th  part  of  its  circumference. 

MDfUTB.  In  Architecture,  the  sixtieth 
part  of  the  diameter  of  a  column,  by  which 
BubdiTision  architects  measure  the  smaller 
puts  of  an  order ;  the  diameter  is  chosen  at 
the  lower  end  of  the  column. 

Mlirate*.  Originally  the  rough  draft  of  a 
public  instrument  drawn  up  by  a  notary;  so 
termed  because  usually  written  in  a  smaller 
character  than  the  instrument  itself.  The 
term  is  now  applied  to  a  brief  report  of  the 
proceedings  of  a  society  drawn  up  by  the 
clerk  or  secretazy:  in  which  sense  it  is  nearly 
Bynonymous  with  Pbotocol  [which  see]. 

lUoeeBeorlUddleTertlaiT-  The  name 
given  to  a  large  and  important  division  of  the 
Tertiary  series  of  rocks,  almost  absent  in  the 
British  islands,  but  extensively  deyeloped  in 
the  east  of  Europe,  and  well  shown  in  France 
and  Bel^um.  The  Faluns  of  the  Loire  are 
the  typical  Miocene  beds.  The  Sewalik  beds 
of  the  north  of  India  are  partly  at  least  of 
^  period.  The  Naobl  Fluhb  and  Moiasse 
Swiss  deposits  are  referred  to  the  same  age; 
and  several  large  and  important  portions  of 
Eastern  Europe,  especially  in  the  valley  of  the 
Danube,  consist  of  rocks  of  this  period. 

In  Western  Europe  the  Miocene  deposits  are 
not  of  much  economic  importance,  but  advancing 
eastwards,  they  are  not  only  more  extensive,  but 
contain  large  deposits  of  mineral  fuel,  chiefly 
lignite.  The  great  plains  extending  from  the 
foot  of  the  Eastern  Alps  to  the  foot  of  the  Car- 
{ttthians  are  lacustrine  deposits  of  this  period, 
rich  in  fossils  in  some  localities. 

Mi^pMlets.  In.  Modem  History,  partisan 
troops  raised  in  the  north  of  Spain,  and 
chiefly  in  Catalonia.  The  Miquelets  became 
ftist  known  in  the  wars  between  Spain  and 
franco  in  the  seventeenth  century.  At  seve- 
ral periods  (in  1689,  1789,  and  again  in  the 
▼ars  of  Napoleon)  the  French  have  endea- 
Toured  to  organise  similar  cor^,  to  oppose 
to  the  Miquelets  in  the  mountam  warfare  of 
those  distncts. 

lUnitile.      [SUFBBNATUBAX.1 

Vlrafe  (I^.).  An  optical  illusion  very 
common  at  sea,  especially  in  high  latitudes, 
and  sometimes  also  witnessed  on  land,  parti- 
cularly in  Egypt  and  Persia,  and  on  the  margin 
of  rivers  and  laxes,  or  on  the  seashore.  It  arises 
from  the  total  reflection  of  the  rays  of  light 
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from  the  lower  surface  of  a  stratum  of  air. 
This  can  occur  when,  from  an^  cause,  such  a 
stratum  of  air  possesses  a  higher  refractive 
power  than  the  one  immediately  below  it.  Such 
a  condition  of  the  atmosphere  causes  remote 
objects  to  be  seen  as  if  reflected  in  a  mirror,  or 
to  appear  as  if  suspended  in  the  air.  When 
the  effect  is  confined  to  apparent  elevation, 
the  English  sailors  call  it  loomina;  when  in- 
verted images  are  formed,  the  Italians  give  it 
the  name  of  Fata  Morgana.  Ships  in  the 
whale-fisheries  are  often  descried,  and  some- 
times known,  by  means  of  the  mirage,  at  con- 
siderable distances.  Captain  Scoresby  recog- 
nised his  father's  ship  at  the  distance  of  more 
than  thirty  miles,  and  consequently  when  below 
the  horizon,  by  its  inverted  image  in  the  air, 
though  he  did  not  previously  know  that  it 
was  cruising  in  that  part  of  the  fishery.  The 
mathematical  theory  of  the  phenomenon  is 
given  by  Biot,  in  the  Mkmoirea  deVInstitwt  for 
1809.  (Caddington's  Optics-,  Biotas  TraiU  de 
Physique,  tome  iii. ;  Brewster's  *  Optics,'  Cabinet 
Cyclopadia.) 

BCIriiilllones.  In  Eoman  Antiquity,  a 
species  of  gladiators,  who  fought  completely 
armed  against  the  Itetiarii.  Thsxs  arms  con- 
sisted of  a  sword,  headpiece,  and  shield.  On 
the  top  of  the  headpiece  they  wore  a  fish 
embossed,  called  Tuormyr  ^Gr.  /wpftihos); 
whence  the  name.  The  Mirmillones  were 
also  termed  QaUif  from  their  wearing  Gkillic 
armour;  and  Seittatores,  from  the  shield  by 
which  they  were  defended. 

Mirror  (Fr.  miroir).  A  speculum  or 
looking-glass,  or  anv  other  polished  body 
capable  of  r^ecting  the  images  of  luminous  or 
illuminated  objects.  Silver  is  the  most  power- 
ful reflector,  aosorbing  only  9  per  cent  of  the 
incident  light;  whilst  speculum  metal  reflects 
only  about  63  per  cent  of  the  incident  rays. 
In  the  very  early  ages  of  the  world,  polished 
metallic  spCMCula,  especially  of  brass,  were  em- 
ployed as  mirrors  by  the  Jewish  and  Egyptian 
women ;  but  in  modem  times,  plates  of  glass 
coated  on  one  side  with  an  amalgam  of  tin  are 
alone  used  as  mirrors  for  ordinary  purposes. 
[Mbbcubt;  Tin.] 

Concave  mirrors  are  sometimes  used  to  con- 
centrate the  rays  of  the  sun  or  of.  ignited 
bodies  to  a  focus,  and  therebv  produce  intense 
heat  The  surfaces  formed  by  the  revolution 
of  the  ellipse,  parabola,  and  hyperbola  are  such 
that  the  first  accurately  reflects  diverged  rays 
to  a  focus,  the  second  parallel  rays,  and  the 
third  divergent  rays.  The  great  difficulty  of 
constructing  these  surfaces  has  led  to  the  em- 
ployment of  spherical  segments,  which,  though 
not  accurate,  yet  under  proper  restriction^ 
are  approximately  so.  For  the  mathematical 
theory,  see  Beflbction;  see  also  BuBXONa 
Glass;  SpBCfULxnc;  Tblbscofb. 

Mtrsa  (a  corroption  of  the  Persian  title 
Emir-Zaden,  sons  of  the  prince).  The  common 
stylo  of  honour  in  Persia,  when  it  precedes  the 
surname ;  when  appended  to  it,  it  signifies 
prince. 
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MlBOliiuu  The  text  of  the  Jewish  Talmuvl, 
on  which  the  Gemara^  or  second  part,  is  u 
cominentary.  It  consists  of  traditions  and 
explanations  of  Scripture.  The  former  are 
supposed  bjthe  Jews  to  have  been  delivered  tx> 
Moses  on  the  mount,  and  from  him  to  have 
passed,  through  the  keeping  of  a  succession  of 
prophets  and  sagos,  to  Rabbi  Juda  of  Tiberias, 
who  committed  them  to  writing.  Their  com- 
pilation is  supposed  by  modem  commentators 
to  haye  taken  place  about  A.C.  150  or  190. 
(Prideaux,  CanmcHon,  yoL  ii. ;  and  Lardner, 
Collection  of  Jewish  and  Heathen  Testimonies^ 
voL  I) 

aUsdemecuioiir.  In  Law,  any  offence 
which  is  the  subject  of  indictment  and  punish- 
ment)  not  of  a  felonious  character;  such  are 
seditious  acts,  perjury,  battery,  libels,  con- 
spiracies, attempts,  and  solicitations  to  commit 
felonies,  &c  Over  these  offences  the  justices 
of  the  peace  at  quarter  sessions  hare  a  general 
jurisdiction,  although  they  may  be  removed  by 
certiorari  to  the  Queen's  Bench ;  and  in  the  triid 
the  defendant  had  at  least  for  a  long  period  of 
time  one  remarkable  privilege,  viz.  that  his  coim- 
sel  might  address  the  jury,  which  was  equally 
the  case  in  treason,  but  not  imtil  the  year  1837 
in  anj  sort  of  felony.  The  ordinary  punishment 
of  misdemeanours  is  by  fine  and  imprisonment. 
[Law,  Cbiminal;  Hispbision;  Sessions.] 

Mlsenlte.  A  hydrated  sulphate  of  potash 
found  in  the  form  of  white  suky  fibres  in  a 
cavern  near  Miaene  in  the  Campagna. 

IttUerloordla  (Lat  pitv).  A  dagger,  so 
termed  in  the  middle  ages  because  it  was  the 
weapon  used  by  a  knight  against  a  dismounted 
adversary  when  he  enforced  him  to  cry  for 
mercy.     [Dagobb.] 

SClsnomer.  In  Law,  the  description  of  a 
person  bv  a  wrong  name.  This  error  was  fatal 
under  the  rigour  of  ancient  English  lair  in 
various  instances,  but  may  now  generally^  be 
amended  in  proceedings  both  civil  andcrimmal. 

MlspiokeL  Native  arsenide  with  bisul- 
phide of  iron,  of  a  tin-white  colour,  with  a 
metallic  lustre.  It  occurs  chiefly  in  lodes  in 
crystalline  rocks,  and  was  formerly  worked  in 
Cornwall  as  an  ore  of  arsenic^  much  of  the 
white  arsenic  of  commerce  being  obtained  firom 
it.    (Bnstoir^B  Glossary  of  Mineralogy) 

MUprlslon  (from  the  Fr.  mespns,  oon^ 
tempt  or  negliamoe).  In  Criminal  l4iw,  in  its 
larger  sense,  this  term  is  used  to  signify  every 
considerable  misdemeanour  which  nas  not  a 
certain  name  given  to  it  in  the  law;  and  it  is 
said  that  the  offence  of  misprision  is  involved 
in  every  treason  or  felony  whatsoever.  Gene- 
rally, however,  by  tiie  word  misprision  is  under- 
stood the  contempt  or  neglect^  that  is,  the  non- 
disclosure or  concealment,  of  any  treason  or 
felony,  committed  or  to  be  committed,  which  a 
man  is  cognisant  of,  but  has  never  assented  to ; 
for  if  he  expressly  assented,  this  makes  him,  in 
a  case  of  treason,  a  principal,  and  in  a  case  of 
felony  either  a  piindpal  or  accessary,  according 
to  cireumstances.  Misprision  of  treason  was 
made  punishable  under  ancient  statute  by  loss 
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of  the  profits  of  lands  during  life,  forfeiture  of 
goods,  and  imprisonment  for  life.  Misprifiiuii 
of  felony  in  a  public  officer  is  punished  by  im- 
prisonment for  a  year  and  a  day ;  in  a  common 
Eerson,  by  imprisonment  generally;  and  in  both 
y  fine. 

aUMAl  (Low  Lat.  missale).  The  book 
containing  the  ritual  for  the  celebration  of  the 
various  masses  of  the  Roman  communion.  The 
missals  in  use  in  different  churches  are  not 
identical  in  all  respects ;  but  the  most  important 
part  of  them,  the  canon  of  the  mass,  as  de- 
livered in  the  Sacramentary  of  Gregory  the 
Great,  which  was  taken  from  that  of  Pope 
Gelasius  in  the  fifth  century,  and  which  is  af- 
firmed by  Roman  Catholics  to  be  a  fjiithfiil 
representation  of  the  ritual  of  the  primitive 
diurch,  is  common  to  all. 

BUssionaries  (Lat.  missio,  a  sending).  In 
ordinary  language,  ministers  who  go  abroad  to 
preach  the  Gospel  to  infidel  nations.  For  the 
fields  of  labour,  titles,  and  operations  of  the 
principal  missionary  societies  now  existing  in 
and  out  of  Great  Britain,  see  Socxbtt. 

BUsaloiw.  Stations  of  missionaries  in  in- 
fidel countries.  In  (Geography,  the  extenave 
districts  formerly  under  ue  control  of  mission- 
aries of  the  church  of  Home,  on  the  borders  of 
the  Spanish  and  Portuguese  settlements  in 
America,  were  so  called.  These  missionariefl 
chiefiy  belonge<l  to  the  orders  of  the  Capuchins, 
Dominicans,  and  Jesuits ;  but  the  latter  were 
the  most  celebrated  and  the  most  suocessfoL 
Their  settlements  in  Paraguay  comprehend  a 
vast  province,  which  they  governed  with  in- 
dependent authority:  in  Brazil  they  bad  also 
extensive  districts  under  their  oontioL  The 
downfall  of  the  order  was  followed  by  the  de- 
struction of  these  settlements :  those  of  Para- 
gruay  were  wholly  ruined ;  those  of  Braril,  by 
regulations  of  the  marquis  de  Pombal,  were 
taken  from  their  spiritual  governors  and  placed 
on  a  new  footing.  Trifling  relics  of  the  mis- 
sions of  the  ouer  orders  are  still  found  on 
the  banks  of  the  Upper  Amazon  and  Orinoco ; 
but  they  have  undergone  severe  losses  from 
the  revolutionary  wars.  The  success  of  the 
experiment  of  governing  the  American  Indians 
by  missionaries  has  be^  the  subject  of  much 
controversy.  It  b  certain  that  the  Jesuits 
succeeded  better  than  any  other  ^vemors 
have  done  in  rendering  them  industrious,  and 
subjecting  them  to  discipline.  But  it  is  con- 
tended that  this  was  only  effected  by  an  arti- 
ficial S3r8tem,  which  rendered  them  the  smile 
and  childish  dependants  of  their  spiritual 
masters,  and  that  this  ^vish  state  was  inju- 
rious to  them,  not  only  in  a  moral  but  a  phjrsical 
point  of  view,  inducing  premature  decay;  inso- 
much that^  it  is  said,  the  population  of  all  the 
missions  was  continually  decreasing,  although 
endeavours  were  made  to  keep  it  up  by  violent 
seizures  of  free  natives,  who  were  brought  by 
force  within  their  boundaries.  See  Charlevoix, 
Hisioire  du  Paraguay  ;  the  Letires  Edifianta: 
Baynal,  Histoire  des  Indea;  and  Southejs 
History  of  Brasil :  the  two  last  writers  espo- 
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Hiilly  for  philoflopliical  views  on  the  subject^ 
although  iJie  Utter  is  perhaps  too  favourable; 
Marshall's  Christian  Missions;  Humboldt's 
Fer&nuU  Ndrrative,  for  those  on  the  Orinoco ; 
Forbes's  Califomia^  for  a  very  nnfaTonrable 
view  of  the  condition  of  those  in  the  latter 
coustrf,  prior  to  the  American  annexation  of 
the  greater  part  of  iU  American  missionaries 
have  established  a  goyernment^  somewhat 
similar  to  those  of  the  Koman  Catholic  orders, 
in  some  of  the  South  Sea  Islands.  See  Ellis's 
Polynesian  Researckes;  the  Voyages  of  Adm. 
Beechej,  Oapt.  Erskine,  and  others. 

aUst.    [Foo.] 

Mistletoe  (A.-Sax.  misteltan).  A  para- 
sit'cal  plant  inhabiting  the  branches  of  many 
kinds  of  trees  in  the  north  of  Europe.  It 
is  the  Viscum  aUmm  of  botanists.  Its  con- 
nection with  Dmidical  ceremonies  is  well 
known;  but^  as  tradition  tells  us  that  the 
priests  of  that  superstition  only  employed  the 
mistletoe  of  the  oak,  some  doubt  had  been 
entertained  of  the  plant  now  so  called  being 
really  that  of  our  ancient  chronicles,  because  it 
had  not  been  found  upon  the  oak  for  many 
centories.  It  has,  however,  been  recently 
discovered  upon  that  tree  in  the  west  of  Eng- 
land ;  and  this  leaves  no  doubt  upon  the  subject 
The  powder  of  the  leaves  or  shoots  of  the 
mistletoe  has  been  used  in  epilepsy.  [Viscum.] 

lIKIstrsL  The  name  given  to  a  cold  north 
wind,  which,  blowing  from  the  Alps,  forms  one 
of  the  Boooiges  of  Provence  and  the  valley 
of  the  Bh6ne.  It  blows  with  great  violence 
during  ihe  winter  and  spring  months. 

Wsy.  An  impure  sulphate  of  iron,  occur- 
ring iu  opaque  pulverulent  masses  of  a  yellow 
colour  at  the  RammeUberg  mine  in  the  Harz. 

IKltes  (Fr.  miton,  Old  High  Ger.  miza, 
Gr.  fil9as).  A  tribe  of  minute  Acaridan  Condy- 
lopods,  which  do  not  suck  their  food.   [Acasus.] 

mtlmw.  The  sun-god  of  the  Persians, 
to  which  they  paid  adoration  as  the  purest 
emblem  of  the  divine  essence.  The  womnip  of 
Mithrss  was  introduced  into  Borne,  seemingly 
not  long  after  the  fall  of  the  republic,  and 
soon  spread  over  all  parts  of  the  empire.  It 
was  one  of  those  which  resisted  Christianity 
the  bngest  The  god  is  commonly  represented 
u  young,  and  kneelinff  on  a  bull  which  he  has 
thrown  on  the  ground,  and  which  is  also  at- 
tacked by  a  dog,  a  serpent^  and  a  scorpion.  A 
specimen  of  such  a  group  is  preserved  in  the 
British  Museum.  The  bull  reappears  in  the 
let^nds  of  India  and  Europe ;  the  serpent  in 
those  of  Heracles,  Vritrs,  Orpheus ;  and  the 
dog  in  those  of  Artemis,  Kephalos,  Procris, 
&c,  all  solar  myths.  (Beugnot,  Destruction  du 
Pagaiisme  en  Occident ;  Milman's  History  of 
Christianity.) 

Mltliriaate.  A  celebrated  medicinal  con- 
ft^tioD,  said  to  have  been  invented  by  Damo- 
erates,  physician  to  Mithridates,  king  of  Pontus, 
and  supposed  to  be  an  antidote  to  all  effects 
of  poison  and  contagion ;  it  contained  seventy- 
two  ingredients.  This  many-headed  monster 
of  Phacmney  is  (says  Dr.  Heberden)  a  farrago 
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that  has  no  better  title  to  the  name  of  Mithri- 
dates than  as  it  resembles  the  numerous  undis- 
ciplined forces  of  a  barbarous  king,  made  up  of  a 
dissonant  crowd,  mighty  in  appearances,  but  in 
reality  an  ineffective  mnltitude  that  only  hinder 
each  other.  (AnOtheriaea,  1745.^  An  amusing 
account  of  this  once  celebrated  remedy  will 
be  found  in  the  Introductioa  to  Dr.  Paris'* 
Pharmaoologia. 

Wtnd  Valww..  Olie  valyes  of  the  left 
ventricle  of  the  heart 

mtre  (Lat;  C}r.  fdrpet,  a  head  band,  or  dia- 
dem). The  episcopal  coronet.  It  appears  to 
have  been  an  ecdeaiastical  head  covering  from 
the  earliest  ages  of  antiquity.  Pellerin  savs 
that  it  was  worn  by  the  regal  pontiffii  of  the 
Hebrews,  and  with  a  few  slight  modifications 
was  afterwards  adopted  by  the  Oriental  kings 
and  pagan  high  priests  under  the  name  of  oidaris. 
Among  the  Komans  the  mitre  was  originally  a 
sort  of  head-dress  worn  by  ladies ;  and  Semus 
makes  it  a  matter  of  reproach  to  the  Phrygians 
that  they  were  dressed  like  women,  inasmuch  as 
they  wore  mitres.  There  is  every  reason  for 
supposing  that  in  England  the  mitre  was  worn 
by  the  bishops  on  the  first  introduction  of 
C^uistianity  into  the  island;  and  it  is  supposed 
((Rough's  Sepulchral  Monuments  vol.  i.  p.  15H) 
that  the  practice  was  borrowed  from  the  apex  or 
tutulus  of  the  Plamen  Dialis  in  ancient  Rome. 
As  an  heraldic  ornament,  the  mitre  of  a  bishop 
is  surrounded  by  a  fillet  set  with  precious 
stones:  the  archbishop's  mitre,  on  the  other 
hand,  issues  from  a  ducal  coronet. 

MiTBB.  In  Architecture,  a  junction  of  two 
pieces  of  wood  or  other  material  at  an  interior 
angle,  by  diagonal  fitting. 

Mitre  ^inieeL  In  Machbeiy,  the  term 
mitre  wheel  is  applied  to  wheels  that  have  their 
teeth  set  at  46^  with  the  spindle,  so  as  to 
transmit  the  motion  to  another  mitre  wheel  and 
shaft  placed  at  right  angles  to  the  first  wheel 

BUtttmiui  (Lat.  we  send).  In  Law :  I .  A 
writ  for  transferring  records  from  one  court  to 
another ;  2.  A  precept  under  the  hand  and  seal 
of  a  justice  of  peace  committing  an  offender  to 
his  charge.     [Comkitiient.] 

BKlxed  Cadence.    In  Music.    [Cadencr.] 

Itlixed  BUrerenoea.  [Equation  of  Mixed 

DiFFBBSNCKS.] 

AKized  Vmnber.  In  Arithmetic,  the  sum 
of  a  whole  number  and  a  fraction.  In  the 
symbol  for  a  mixed  number  the  sign  •«-  is 
usually  omitted;  thus  ^  denotes  3  +  ^.  A 
mixed  number  can  always  be  expressed  as  an- 
improper  fraction,  and  vice  versA. 

BUxaen  Mast.  The  name  given  in  a 
three-masted  vessel,  or  in  a  ketch  or  yawl,  to 
the  mast  which  supports  the  after  sails,  being 
nearest  the  stem  of  the  ship.  The  word  occurs 
in  Italian  as  mezzana,  a  lateen  sail,  and  in 
French  as  misaine,  a  foresail,  and  must  be 
traced  to  the  Latin  medius,  and  the  Greek 
fUffos ;  its  application  arising  from  the  mizsen 
sail  in  a  galley  being  in  the  middle  line  of  the 
ship,  while  the  other  sails  were  earned  across 
the  deck. 
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(Gr.  funiifi»pue6sf  from  ftrhf»lf 
memory).  The  art  of  refirediing  the  memory 
in  particular  things  by  artificial  aids.  The 
common  processes  of  tying  a  knot  in  a  hand- 
kerchief, &c,  will  exemplify  the  simplest 
species  of  mnemonics,  in  irhidh  we  endeavonr 
to  connect  certain  arbitrary  acts  with  pecoliar 
associations,  so  that  the  memoiy  of  the  former 
may  call  np  the  latter.  Some  persons  haye 
taken  the  precaution,  before  delivering  an 
address  by  hearty  of  entering  the  room  in  which 
it  was  to  be  spoken,  and  connecting  in  their 
own  minds  particnlar  portions  of  their  intended 
language  with  certain  visible  objects  in  the 
room.  The  well-known  solemnities  o]i)6eryed 
on  the  perambulation  of  parish  boundaries,  &c., 
form  another  instance  or  practical  mnemonics, 
the  object  being  to  fix  the  memory  of  particular 
spots  in  the  mind  of  those  who  are  present.  For 
the  purpose  of  facilitating  the  remembrance  of 
dates,  names,  &c.  various  methods  have  been 
devised  by  different  writers  (especially  Feinagle 
and  Oray  in  England)  under  the  names  of 
Memoria  Technica,  or  Artificial  Memory. 

Mnemosyne  (Gr.  fumifitHrvinii,  memory).  In 
the  Hesiodic  Theogony^  a  daughter  of  Uranus 
(the  heaven)  and  Gaia  (the  earth),  who  be- 
came by  Zeus  the  mother  of  the  nine  muses. 

Moat  (Ital.  mota).  A  dilch  made  round  the 
old  castles,  and  filled  with  water.  In  some  cases 
these  moats  still  remain,  as  at  Bodiam  CasUe ; 
whilst  in  others  they  are  drained  and  planted, 
as  at  Eltham  Palace.  For  the  most  part,  how- 
ever, all  traces  of  them  have  disappeared. 

Mobility  (Lat.  mobilitas,  from  moveo,  1 
move).  One  of  the  general  properties  of  matter, 
in  virtae  of  which  every  body  at  rest  can  be 
put  in  motion  by  the  action  of  a  source  adequate 
to  overcome  its  inertia. 

The  term  is  also  frequently  used  to  denote 
the  absence  of  viscosity  or  oiliness  in  liquids ; 
thus  water,  alcohol,  and  ether  are  said  to  be 
mobile,  whilst  castor  oil  and  molasses  are 
viscid  liquids.    [Matter.] 

Moooaslns.  The  native  name  for  the  shoes 
of  the  American  Indians.  They  are  generally 
made  of  deer  skin  or  other  soft  leather,  without 
a  sole,  but  ornamented  on  the  upper  side. 

Moclia  Stone.  A  white  translucent  kind 
of  Agate  with  brown  markings  resembling 
trees  and  vegetable  filaments.  The  name  is, 
probably,  a  corruption  of  Moschus  (or  moss) 
Stone. 

nKooklttiT  Bird.  A  name  ^ven  to  one  of 
the  family  of  thrashes,  the  Turdtts  poilyglottue 
of  Liniueus,  on  account  of  the  surprising 
facility  and  accuracy  with  which  it  can  imitate 
almost  any  soimd.  It  is  also  the  finest  of 
song-birds,'  and  the  vocal  organs,  which  are 
well  developed  in  all  the  timish  tribe,  find 
their  highest  perfection  and  complication  in  the 
mocking  bird. 

This  species,  in  modem  ornithological  sys- 
tems, forms  the  type  of  a  genus  {jdimua  of 
Boi^):  it  includes  other  species  besides  the 
M.  polyglotius,  all  of  which  are  natives  of 
America.     [Mnci.] 
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MODELLING 

MOdalt^.  In  Lo^c,  a  term  applied  to 
designate  propositiottS  m  which  the  copula  is 
accompanied  by  some  phrase  niiich  adds  to 
or  restricts  its  meaning.  Some  of  those 
phrases  may  be  thrown  into  a  logical  shape  by 
altering  the  form  of  the  proposition.  Thus 
the  modality  expressed  by  must  is  only  the 
sxpression  of  a  universal  statement,  'Body 
must  ooenpy  roaee'  being  equivalent  to  the 
proposition  *  All  bodies  occupy  spaee.' 

Mode  (Lat.  modus).  A  term  used  hjLo^e 
to  denote  *  such  complex  ideas  which,  howerer 
compounded,  contain  not  in  them  the  sap- 
position  of  subsisting  by  themselves,  but  aie 
considered  as  depen&ncies  on  or  aff^ons  of 
substances.'  Of  these  modes  there  are  tvo 
kinds — 9imjle  and  mixed.  Simple  modes  are 
'only  variations  or  different  combinations  of 
the  same  simple  idea,  without  the  ndxtare  of 
any  other,  as  a  dozen  or  a  aooret  whidi  srs 
nothing  but  the  ideas  of  so  many  distinct 
units  ibdded  together.'  Mixed  modes  are  those 
*  compounded  of  simple  ideas  of  several  bnds 
put  together  to  make  one  complex  one— e.  g. 
beauty ;  and  consisting  of  a  certain  oompoation 
of  colour  and  figure,  causing  delight  in  the 
beholder.'  It  need  hardly  be  said  that  this 
distinction  is  founded  on  a  veiy  imperfect  and 
false  analysis.  The  term  is  now  universally 
laid  aside  by  writers  on  mental  philosophy. 

Mods.  In  Music,  the  melodious  oonstitntioD 
or  aixangement  of  the  scale  of  the  octave. 
Thus  we  speak  of  the  mijor  mode  when  the 
notes  of  the  octave  are  arranged  according  to 
the  major  scale,  and  of  the  minor  mode  ^en 
they  are  arranged  according  to  the  minor 
scale. 

Model  (Fr.  module,  Ital.  modello,  fiom 
Lat  modulus,  dim.  of  modus,  a  meanure). 
In  the  Fine  Arts,  that  which  is  an  object  of 
imitation.  In  Fainting  and  Sculpture,  it  is  the 
individual  whom  the  artist  procures  forgetting 
up  his  proportions,  details,  play  of  the  musdes, 
&c.  In  Sculpture,  the  term  is  applied  to 
the  small  sketch  in  wax  or  clay  for  a  woik 
of  art.  In  Architecture  and  in  manu&ctming 
art,  it  is  a  small  pattern  in  relief,  either  of 
wood,  plaster,  or  other  material,  of  the  build- 
ing proposed  to  be  executed. 

MoDXL.  In  Mechanics,  a  small  or  miniatore 
representation  of  the  structore  of  a  madune, 
so  as  to  exhibit  its  mode  of  workings  &c 
Owing  to  the  effect  of  increased  mass  in  makiBg 
the  machine  itself,  the  results  obtained  fr»m 
the  model  exceed  those  of  the  machine  in  a 
greater  ratio  than  the  linear  diTn^nmonft  of  the 
two  works. 

Modellinr*  In  the  Fine  Arts,  the  art  of 
forming  figures  in  wax  or  in  day  for  making 
the  mould  from  which  works  in  plaster  or  other 
material  are  to  be  cast.  In  modelling  in  day, 
that  is  potter^s  day,  the  tools  used  are  made  of 
wood  and  of  wire,  but  no  tool  is  so  good  as 
the  fingers.  The  day,  kept  of  a  certain  nm'form 
moisture  by  constant  sprinkling,  or  by  being 
covered  with  a  wet  doth  or  with  oil-silk  or 
an  air-proof  bag,  is  placed  on  a  bankez  vith 
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a  drcolar  revolying  plinth,  for  the  conTe- 
Dienoe  of  the  manipiilator.  Clay  models 
r«^aize  interior  supports,  composed  of  a  strong 
iron  upright,  and  sometimes  even  wood  also 
with  cross  bars,  or  the  work  is  liable  to 
sink  or  even  fall  to  pieces,  from  the  weight  of 
the  wet  earth :  the  proper  construction  of  these 
skeleton  supports  is  a  yezy  essential  part  of 
modeUing  in  clay. 

Goldsmiths  and  medalists  use  wax  for  their 
models,  which  are  commonly  of  a  comparatively 
small  size :  the  same  material  was  used  by  the 
andents  for  their  small  bronzes.  Modelling 
wax  consists  of  bees-wax  melted  with  a  small 
quanti^  of  Venice  turpentine,  with  which  a 
little  flake  white  in  powder,  or  other  powdered 
colour,  is  mixed,  according  to  the  tint  or  colour 
required.  In  wax  modelling,  ivory  tools  as 
well  as  wood  are  used. 

asoderators.  Senior  and  Junior.  In 
the  Uniyeraities  of  Oxford  and  Cambridge, 
certain  public  officers  appointed  annually  to 
perform  yarious  duties.  Their  name  is  de- 
rived from  their  old  office  of  moderating  or 
presiding  in  the  exercises  publicly  performed 
in  the  schools  between  undergraduates  can- 
didates for  the  degree  of  bachelor  of  arts. 
These  disputations,  relics  of  the  old  uni- 
Tursity  system,  are  now  reduced  to  little 
more  than  matters  of  form.  Moderator  is 
also  the  name  applied  to  the  president  for 
the  time  being  of  the  General  Assembly  of  the 
Church  of  S^land,  and  of  the  other  inferior 
chnrch  courts,  the  synods,  and  presb^i^eries. 

ModflWon  (Fr.).  In  Architecture,  an 
ornament  sometimes  square  on  the  profile  and 

sometimes  scroll-shaped,  thus  f^^^*  "^th 

the  interyention  of  one  or  two  horizontal  mem- 
bers, placed  at  intervals  under  the  corona  in 
the  richer  orders.  They  should  stand  centrally 
over  columns  when  the  latter  are  employed. 
They  are  simplest  in  the  Ionic  and  Composite 
orders,  much  more  carving  being  bestowed  on 
them  when  they  are  introduced  in  the  Corin- 
thian. The  mutule  of  the  Doric  order,  which 
should  always  stand  oyer  the  centre  of  a  tri- 
glyph,  is  the  same  sort  of  thing  as  the  modillion, 
and  occupies  the  same  place  in  the  entablature. 

Modular  Focus  of  a  Qaadrio  Bnrteoe. 
In  Geometry,  a  point-sphere  which  has  double 
contact  with  the  quadnc  of  such  a  kind  that 
the  planes  of  contact  and  intersection  are  ima- 
ginary. The  locus  of  all  such  points  is  called 
a  modular  focal  conic.  When  the  planes  of 
contact  are  real,  the  point-sphere  is  often 
termed  a  non-modular  or  umbUicar  focus. 
MacCoDagh  first  introduced  these  terms  in 
his  theoiy  of  the  modular  generation  of  a  qua- 
driCf  which  theory  was  afterwards  completed 
\jj  Br.  Salmon.     rFooDS.] 

Kodnlatlon  (Lat.  modulatio,  a  measuring). 
In  Music,  the  act  of  moving  through  the  sounds 
in  the  harmony  of  any  i^rticular  key  to  those 
of  another ;  or  the  transition  from  one  key  to 
another. 

(Lat  modulus).    In  Architecture, 
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a  measure  equal  to  the  semidiamcter  of  a 
colunm.  It  is  by  some  writers  exclusiyely 
applied  to  the  Doric  order;  but  its  application 
is  general 

MCodolns  (Lat.).  A  term  often,  and  some- 
times loosely,  used  in  Mathematics ;  in  general 
it  denotes  some  constant,  multiplier,  coeffi- 
cient^  or  parameter  invoked  in  a  giyen  func- 
tion. Thus  we  haye  the  modulus  of  a  system 
of  logarithms^  the  modidua  of  a  congruence,  the 
modulus  of  an  elliptic  functio7if  the  modulus  of 
linear  iransformationt  &c,  all  which  terms  vsill 
bo  found  ddSned  more  strictly  in  their  respec- 
tiye  places.  Again,  the  positiye  square  root 
of  a'  4-  ^  is  often  termed  the  inodulus  of  the 
imaginary  expression  a  +  6  v^  —  1 ;  in  the  theory 
of  numbers,  howeyer,  a'  +  i',  the  square  of  this 
modulus,  is  called  the  norm,    [Intboes.] 

Modus  (modus  decimandi,  or  special  man- 
ner of  tithing).  In  Law,  a  term  used  where 
lands,  tenements,  or  some  certain  annual  sum 
or  other  profit,  hath  been  giyen  time  out  of 
mind  to  a  parson  and  his  successors  in  full 
satisfaction  and  discharge  of  all  tithes  in  kind. 
It  is  in  some  cases  a  pecuniazy  compensation, 
in  others  compensation  in  work  and  labour. 
[Tithes.] 

MCoorae.    [Moiba.] 

MCograblanA  or  Men  of  tlie  H^oot.  A 
name  formerly  giyen  to  a  species  of  Turkish 
infantry  composed  of  the  peasants  of  the  nor- 
thern parts  of  Africa,  who  sought  to  better 
their  condition  by  entering  into  foreign  service. 

nSoffnlv  Oreat.  The  name  by  which  the 
chief  of  the  empire  so  called,  founded  in  Hin- 
dustan by  Baber  in  the  fifteenth  century,  was 
known  in  Europe.  The  last  person  to  whom 
this  title  of  right  belonged  was  Shah  Allum ; 
and  the  Mogul  empire  haying  terminated  at 
his  death  in  1806,  his  yast  possessions  fell 
chiefly  into  the  hands  of  the  East  India 
Company. 

acoliair  (Ghar.  mohr,  Er.  moire,  Ital.  mo- 
erro.  Span.  muer).  The  hair  of  a  yariety  of 
the  common  goat,  famous  for  being  soft  and 
fine  as  silk,  and  c^  a  silyery  whiteness.  It  is 
not  produced  anywhere  but  in  the  yicinity  of 
Angora,  in  Asia  Minor.  The  exportation  of 
this  yaluable  and  beautiful  article,  unless  in  the 
shape  of  yam,  was  formerly  prohibited ;  but  it 
may  now  be  exported  unspun.  The  production, 
preparation,  and  sale  of  mohair  haye  long 
engrossed  the  principal  attention  of  the  in- 
habitants of  Angora;  and  it  used  to  form  an 
important  article  of  Venetian  commerce.  It  is 
manufactured  into  camlets  and  other  expensiye 
stuffii.  Hitherto  but  little  has  been  imported 
into  England. 

Mohanwn edantom*  One  of  the  most 
celebrated  systems  of  religion  in  the  world ;  so 
called  from  Mohammed,  its  author  and  founder, 
who  was  bom  at  Mecca,  in  Arabia,  in  May 
571.  This  founder  of  a  new  religion  and  of 
a  political  power,  which  eyen  in  his  lifetime 
extended  oyer  his  native  country,  and  which 
under  his  successors  threatened  to  oyerrun 
the  world,  traced  his  genealogy  in  a  direct 
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Vino  through  eleven  descents  from  Koreish,  the 
founder  of  the  poverful  tribe  that  bore  his 
name,  and  vho  again  was  affirmed  to  be  in  di- 
rect descent  from  Ishmael,  the  son  of  Abraham. 
The  future  prophet  sprang,  therefore,  from  the 
noblest  tribe  of  the  Ishmaelitish  Arabs;  and 
his  grandfather  was  at  the  time  of  his  birth 
sovereign  of  Mecca,  and  guardian  of  the  Caaba 
(which  from  time  immemorial  had  been  iden- 
tified in  the  minds  of  the  Arabs  with  every 
sacred  feeling) ;  consequently,  from  the  sanctity 
of  his  territory  and  his  office,  a  prince  of  great 
poorer  and  influence.  But  though  descended 
from  so  powerful  a  family,  Mohimimed's  ea^ 
life  was  spent  in  comparative  dependence.  "Kq 
was  a  jf  ounger  son  of  Abd  al  Motalleb ;  and 
having  m  his  early  infancy  lost  both  his  parents, 
his  only  inheritance  was  five  camels  and  a 
female  slave.  On  his  paternal  grandfather 
was  devolved  the  guardianship  of  the  future 
prophet ;  but  of  th&  ]^rotector  he  was  deprived 
by  death  when  only  eight  years  of  age.  In  a 
dving  charge  Motalleb  confided  tms  tender 
plant  of  the  ancient  stock  of  the  Koreish  to 
the  hands  of  Abu  Taleb,  his  eldest  son,  and 
the  successor  of  his  authority,  who  amply  re- 
deemed the  trust  reposed  in  him  by  continuing 
throughout  life  the  steadfast  friend  of  his  ward 
amid  all  the  difficulties  and  dangers  to  which 
the  latter  was  cocposed  in  the  promulgation  of 
his  doctrines.  His  education,  oowever,  is  said 
to  have  been  extremely  scanty ;  and  at  the  early 
age  of  thirteen,  being  mtended  for  a  commercifJ 
life,  he  accompanied  his  uncle's  trading  caravan 
into  Syria.  Be  afterwards  entered  into  the 
service  of  Khadijah,  a  rich  widow  of  Mecca,  to 
whom  his  skill  in  commerce  or  his  other  accom- 
plishments so  far  endeared  him  that  at  the  end 
of  three  years  she  bestowed  u^n  him  her  hand 
and  fortune — an  alliance  which  restored  him 
to  the  station  of  his  family.  At  this  period  he 
was  twenty-five,  and  his  wife  forty  years  of  age. 

During  the  first  thirteen  years  of  his  mar- 
riage litUe  or  nothing  is  known  of  his  history; 
but  at  the  end  of  that  period  he  withdrew  from 
society  to  a  cave  near  Mecca,  where  he  gave 
himself  up  to  contemplation.  In  this  retire- 
ment he  gave  out  that  for  two  years  he  was  in 
daily  communication  with  the  Deity. 

In  his  fortieth  year  he  assumed  the  pro- 
phetic office,  and  disj^layed  his  views  and 
principles  to  his  domestic  circle.  His  first  con- 
vert was  Ehadijah,  whom  he  always  regarded 
with  afifection,  and  even  reverence,  and  whom 
he  placed,  after  her  death,  among  the  only /<wr 
perfect  women  the  world  ever  saw ;  the  other 
three  being  Miriam,  the  sister  of  Moses ;  the  Vir- 
gin Mary;  and  Fatima,  the  yoxmgest  of  his  own 
daughters.  The  progress  of  the  new  sect  was 
at  first  very  slow.  Three  years  were  silently 
employed  in  the  conversion  of  fourteen  (some 
say  nine)  proselytes ;  but  in  the  fourth  year  he 
6:i^<ended  the  theatre  of  his  preaching,  and  pro- 
claimed his  doctrines  publicly  to  his  fel£)w- 
citizens.  The  faith  which,  imdcr  the  name  of 
Islam  (i.e.  salvation),  he  preached,  was  com- 
pounded substantiallv  of  two  great  principles, 
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which,  as  Oibbon  says,  involve  an  eternal  trnih 
and  a  necessary  fiction ;  namely,  tliat  *  Uiere 
is  only  one  GK>d,  and  that  Mohammed  is  His 
prophet'  He  did  not,  however,  aim  so  much  at 
founding  a  new  religion  as  reforming  the  oM,  ss 
declared  by  the  former  prophets,  Adam,  ICoab, 
Abraham,  Moses,  and  Cinrist,  by  putting  an  end 
to  those  superstitions  and  idolatries  by  which  the 
true  faith  had  been  corrupted.  Being  urged  to 
confirm  the  reality  of  his  divine  mission  by 
mirades,  he  declined  the  attempt^  appealing 
to  the  internal  evidence  of  his  doctrines,  and 
declaring  that  miracles  would  depredate  the 
merit  of  faith.  The  only  miracle  which  he 
professed  to  have  accomplished  is  a  noctuTDal 
journey  £rom  Mecca  to  Jerusalem,  ajid  thence 
througn  the  heavens,  on  an  imaginary  animal 
called  Borak,  i.  e.  lightninf ;  but  the  words  of 
the  Koran  are  often  regarded  as  figurative  and 
allegorical.  The  citizens  of  Mecca  listened  to 
the  exposition  of  his  principles  with  patience 
till  he  attacked  the  idols  of  the  Caaba.  This, 
however,  raised  such  a  storm  sgainst  Imn,  par- 
ticularly on  the  part  of  the  ^reiahites,  that, 
notwithstanding  tne  protection  of  Abu  Taleb, 
who,  though  not  converted  to  Islamism,  con- 
tinued the  warm  and  steadfast  protector  of  his 
nephew,  many  of  his  followers  fled  to  other 
countries,  chiefly  to  Ethiopia.  This  happened 
in  the  sixth  year  of  his  mission,  and  is  called 
the  >S«*  ife^rfl,  or  flight.  ^ 

In  the  tenth  year  of  his  mission  he  lost  both  his 
wife  Khadijah  and  his  unde  Abu  Taleb.  The 
death  of  the  latter  being  the  severest  blow  that 
the  new  faith  had  yet  sustained,  this  year  is 
known  in  the  Mohammedan  annals  as  'the 
year  of  mourning.*  The  death  of  Abu  Taleh 
removed  the  only  check  to  the  virulent  enmity 
of  the  Eoreishites ;  and  a  stranger  having  suc- 
ceeded to  the  sovereignty  of  Mecca,  Mohammed 
(after  a  troubled  residence  of  three  years, 
marked,  however,  by  the  accession  of  many 
proselytes),  on  the  inritation  of  a  deputation 
from  Medini^  fled  to  that  city ;  and  instant]/, 
as  if  by  magic,  ^e  proscribea  and  condemns 
exile  became  a  powerful,  and,  as  it  soon  ap- 
peared, an  all  but  invincible  monarch.  This 
flight  &om  Mecca  to  Medina  [Hsgiba]  is  the 
epoch  from  which  the  Mohammedans  date 
their  era.  It  ooeurred  in  the  fifty-third  year 
of  Mohammed's  a^,  and  the  thirteenth  of  his 
mission,  and  coincides  with  July  16  ▲.  n.  622. 

Hitherto  Mohammed  had  used  only  per- 
suasion and  argument  in  propagating  his 
religion.  Throughout  the  eighty-five  chap- 
ters of  the  Koran,  published  at  Mecca,  he 
exhorts  his  followers  to  bear  with  meebiess 
the  ii\juries  to  which  their  principles  might  ex- 
pose them,  declaring  that  he  had  no  authority 
to  compel  anyone  to  embrace  his  creed.  In 
the  eighteen  chapters  published  at  Medina,  on 
the  contrary,  he  taught  a  very  different  doctrine, 
and  announced  that  God  had  commanded  him 
to  extirpate  idolatry  by  force  of  arms.  The 
enjoyments  of  paradise  were  promised  to '  those 
who  fight  for  the  cause  of  God,  whether  they  he 
slain  or  not.'  (Sura.  11.  4.  9.)    Nor  were  those 
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mere  worda  of  eoQZfle ;  ihey  vere  soon  rednoed 
to  pnidaoe.  Mohammed,  soon  after  his  airiTal 
in  Medina,  asamned  the  exercise  both  of  the 
sacexdotal  and  zegal  office.  The  option  of 
friendahip,  or  aubmiaaioni  or  battle,  was  pro- 
posed to  the  enemies  of  Islamism.  His  petty 
excorsiona  for  the  defence  or  attack  of  a  cara- 
van prepared  his  troops  for  the  conquest  of 
Arabia.  But  vhat  established  his  power,  and 
laid  the  foundation  of  future  conquests,  vas 
the  issue  of  the  battle  of  Bedr,  near  Medina, 
foQ^  in  the  second  year  of  the  Hegira,  between 
the  troops  of  Aba  Sophian,  the  new  sovereign 
of  Mecca,  and  his  own,  in  which  the  latter, 
though  only  a  third  of  the  number  of  the  enemy, 
gained  a  complete  Tictoiy,  with  the  loss  of  only 
forty  men.  From  this  period  the  progress  of 
Mohammed,  if  not  a  complete  triumph  (for 
he  sostained  some  defeats),  affords  an  example 
of  perhaps  the  most  rapid  success  on  record ; 
and  after  the  lapse  of  six  years,  in  the  eighth 
H^giia,  his  victorious  troops  entered  the  city  of 
Mecca— >an  epoch  from  which  may  be  dated  the 
final  establishment  of  the  Mohammedan  faith 
in  Arabia.  The  few  contests  that  followed 
were  merely  the  last  struggles  of  an  expiring 
opposition,  and  were  mostly  terminated  by 
Mohammed's  generals ;  while  the  prophet  him- 
self was  employed  in  destroying  uie  idols  en- 
shrined in  the  Caaba,  and  in  consecrating  the 
temple  to  the  worslup  of  the  sole  God.  The 
year  following  is  known  in  Mussulman  history 
as  the  *  year  of  embassies ; '  because  missions 
were  sent  to  the  prophet  from  a  minority  of 
the  Arabian  tribes,  giving  in  their  adhesion  to 
his  creed,  and  recognising  his  authority,  both 
sacred  and  dviL 

Bat  while  his  religion  was  thus  triumphant, 
and  was  destined  to  spread  still  farther,  the 
prophet*s  own  days  were  drawing  to  a  close. 
About  three  years  before  his  death  his  health 
had  been  declining,  in  consequence  of  poison 
administered  to  him  by  a  Jewess  of  Chaibor, 
in  order  to  test  the  validity  of  his  divine 
knowledge.  But  his  death  was  occasioned 
by  a  fever  of  fourteen  days,  on  June  6,  632, 
in  the  10th  Hegira,  in  the  sixty-third  year 
of  his  age.  His  remains  were  buried  in  Medina, 
m  the  room  in  which  he  breathed  his  last; 
and  though  the  house  itself  has  long  since 
disappeared,  a  simple  unadorned  monument 
mariu  the  spot  where  his  body  reposes.  The 
pilgrim,  on  his  wa^  to  Mecca,  increases  the 
worth  of  his  pilgrimage  if  he  turn  aside  to 
visit  also  the  city  which  contains  the  ashes  of 
Huhammed. 

During  the  life  of  Khadijah,  Mohammed  did 
not  avail  himself  of  the  right  of  polygamy :  after 
her  death,  however,  the  restraints  whi<i  policy 
or  affection  had  imposed  on  him  were  laid  aside, 
and  the  utmost  license  marked  his  subsequent 
career.  While  he  limited  the  number  of  wives 
to  four  in  the  case  of  others,  he  claimed  an 
exemption  to  himself  on  divine  authority ;  and 
mamed  no  fewer  than  seventeen  according  to 
some  authorities,  and  nine  according  to  others: 
strangely  enough,  all  widows  sxcept  one — 
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iha,  the  daughter  of  Abu  Bekef.  3j 
l\jah  he  had  four  sons,  and  as  many 
daughters;  and  by  anE^tian  concubine  a 
fifth  son :  but  his  sons  all  died  in  infancy ;  and 
of  ten  daughters  none  survived  him  except 
Fatima,  who  was  married  to  her  cousin  Ali 
From  this  marriage  sprang  an  illustrious  off- 
spring ;  the  ancestors  of  the  numerous  existing 
schenfs,  or  sons  of  the  prophet 

The  religion  of  Mohammed  is  contained  in 
the  Koran  (L  e.  book),  the  contents  of  which, 
according  to  Mohammedan  belief,  are  uncreated 
and  eternal,  subsisting  in  the  essence  of  the 
Deity,  and  inscribed  with  a  pen  of  light  on 
the  table  of  the  everlasting  decrees,  and  com- 
municated at  different  times  by  the  angel 
Gabriel.  Its  author  appeals  to  the  beauty  of 
its  style  as  a  proof  of  its  inspiration. 

The  object  of  Mohammed  seems  to  have  been 
to  recal  Uie  inhabitants  of  the  populous  country 
of  Arabia  to  a  monotheistic  worship,  and  to 
unite  idolaters,  Jews,  and  Christians  in  the  s.ime 
creed.  He  taught  that  the  chain  of  inspiration 
was  prolonged  from  Adam  to  the  promulgation 
of  the  Koran ;  that  Christ  did  not  die  on  the 
cross,  but  that  a  phantom,  or  a  criminal,  was 
substituted  in  His  place,  and  that  He  was  trans- 
lated to  the  seventh  heaven ;  that  Christ  re- 
joiced in  the  assurance  of  a  future  prophet  more 
illustrious  than  Himself;  and  that  the  promise 
of  the  Paradetef  or  Holy  Ghost,  was  prefigured 
in  the  name,  and  accomplished  in  the  person, 
of  Mohammed,  the  last  and  greatest  of  the 
prophets.  He  taught  the  existence  of  angels 
good  and  bad,  and  of  the  Devil  or  EbltB ;  de- 
scribing the  latter  as  having  been  expelled 
from  heaven,  without  hope  of  recoverjr,  for  re- 
fusing to  pay  homage  to  Adam  at  the  divine 
command.  As  to  the  Christian  Scriptures,  he 
acknowledged  the  Pentateuch,  the  Psalms,  and 
the  Gospel.  The  doctrine  of  the  resurrection 
and  the  day  of  judgment  formed  part  of  his 
faith.  He  taught  tiiat  every  man  shall  be 
judged  according  to  his  works:  but  that  the 
believers  in  Islamism  shall  not  be  subjected 
(like  the  vricked  idolaters  or  infidels)  to  end- 
less tortures,  but  that,  after  undergoing;  a 
purifying  punishment,  they  shall  be  translated 
into  the  regions  of  bliss.  He  inculcated  the 
absolute  and  unalterable  predestination  of  aU 
things.  He  called  prayer  'the  pillow  of  re- 
ligion,' and  'the  key  of  Paradise;'  and  pre- 
scribed five  different  stated  periods  of  prayer 
dailj,  accompanied  with  as  many  ablutions  or 
purifications  of  the  body.  During  prayer  ho 
first  insisted  that  the  face  should  be  turned  to 
Jerusalem,  in  compliment  to  the  Jews;  but 
afterwards  bestowed  that  honour  on  Mecca. 
Alms,  fasting,  and  pilgrimage  to  Mecca,  are 
the  remaining  duties  of  practical  religion  en- 
joined on  all  good  Mussuhnansi  Of  the  last, 
the  most  holy  was  that  of  Bamadan,  instituted 
in  honour  of  the  month  in  which  Gabriel  ap- 
peared to  him  in  Mecca.  Friday  was  ordained 
as  the  Moslem  sabbath,  because  on  that  day 
he  made  his  fiight  to  Medina.  He  continued 
the  rite  of  circumcision  in  compliment  to  the 
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prejudices    of    his   connti^en,    condemned 
iiBoryi  and  forbade  the  drinldng  of  wine. 

The  grossly  sensual  character  of  Moham- 
med's paradise  constitates,  periiaps,  the  great- 
est blemish  in  his  religions  system,  and  has 
exerted  a  debasing  influence  oyer  all  the  coun- 
tries -where  it  has  acquired  an  ascendency. 

After  his  death  the  riTal  pretensions  of  Abu 
Beker  and  Ali,  the  latter  of  whom  called  him- 
self *  the  first  believer/  to  succeed  Mohammed 
in  the  empire  he  had  founded,  both  nve  a 
temporaxy  check  to  the  progress  of  the  rdigion, 
and  produced  a  schism  which  exists  till  the 
present  day.    [SoNinTEs ;  ScHxnBS.|| 

Notwithstanding  the  high  pretensions  of  his 
competitor,  Abu  Beker  was  elected  to  the  office 
of  supreme  head  of  the  Mussulman  religion 
and  power  under  the  title  of  caliph^  or  khalif, 
i.  e.  successor  of  the  prophet  Under  his  sway, 
and  that  of  his  two  immediate  successors,  the 
most  brilliant  yictoiies  were  achiered  by  the 
Arab  arms.  Indeed,  by  the  20th  Hegira,  or 
within  ten  years  of  the  death  of  the  prophet, 
Syria,  Persia,  and  Egypt,  being  conquered, 
adopted  the  new  faith.  Ali  was  chosen  the 
fourth  khalif,  but  achiered  nothing  yery  me- 
morable. At  his  death,  which  took  place  by 
the  hands  of  an  assassin,  the  throne  was 
usurped  by  a  son  of  Abu  Sophian,  whose 
descendants  are  called  the  Ommiad  race  of 
khalifs.  They  held  the  sovereignty  for  nearly 
100  years;  during  which  time  the  whole  of 
Africa  was  overrun,  and  so  far  colonised  by 
tribes  of  Bedouins  that  it  has  since  remainea, 
in  language,  manners,  and  religion,  an  Arab 
country.  The  Islam  faith  spi^ad  nearly  as 
rapidly  in  the  East ;  at  least  within  eighty  years 
from  Mohammed's  death  it  embraced  all  the 
cotlntries  between  the  Indus  and  the  Atlantic, 
and  from  the  Indian  Ocean  to  the  steppes  of 
Central  Asia.  It  has  since  penetrated  even 
into  China,  and  found  its  way  into  many  of  the 
islands  in  the  Indian  Archipelago.  Spain  was 
taken  in  711.  The  Arabs  were,  for  a  short 
time,  masters  of  the  South  of  France,  but  were 
finally  driven  across  tlie  Pyrenees  in  732.  The 
Ommiad  khalifs. were,  in  the  133rd  Hegira 
(a.  d.  750),  superseded  by  the  descendants  of 
Abbas,  one  of  the  uncles  of  Mohammed.  This 
last  dynasty  is  known  in  history  as  that  of  the 
Abbasside  khalifis. 

Meanwhile  ihe  seat  of  the  khalifat  was  re- 
moved from  Medina  to  Damascus,  and  latterly 
to  Bagdad.  Nor  did  the  khalifat  itself  last 
lon^.  It  had  been  tottering  for  years;  but 
it  fell  in  the  lB5dth  Hegira  (a.d.  1258);  a 
Tartar  army  having  taken  Bagdad,  and  put 
an  end  to  the  nominal  sacerdotal  and  regal 
power  of  the  khahfs,  the  real  power  having, 
for  a  long  time,  resided  in  the  Turkiw 
stdtans  of  Asia  Minor.  The  title  of  khalif  is 
now  recognised  as  one  of  the  attributes  of  the 
Turkish  ffiiltan  as  successor  of  Mohammed,  and 
of  the  sophi  of  Persia  as  suoceesor  of  Ali ;  but 
it  no  longer  implies  the  discharge  of  any  reli- 
gious functions.  ^  I 
But  neither  the  foreign  conquests  of  the  I 
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Mussulmans,  nor  the  downfall  of  the  khalifat, 
made  any  essential  change  in  the  political  atate 
of  Arabia.  The  people  adhere  to  Mobua- 
medanism  as  the  true  faith,  but  othenrise  are 
divided  into  petty  tribes,  and  oomiminitics,  as 
before  the  birth  of  the  pretended  prophet  Of 
the  two  attempts  maoe  in  Arabia  to  refonn 
the  Moslem  faith,  all  traces  of  the  iitst  (1.0. 
809),  the  object  of  which  was  to  rescind  the 
prohibition  of  wine,  and  to  prerent  the  pil- 
grimages to  the  holy  ashes,  have  disappetred. 
The  other  took  place  in  more  recent  times ; 
namely,  in  the  beginni^  of  the  last  eeatary. 
It  was  made  by  AUul  Waheb,  whoproelaiiDMl 
himself  a  prophet  sent  by  Qod  to  refonn  iha 
abuses  which  had  been  gradually  engnfted  an 
the  religion  of  Mohammed.  The  chsef  of  the 
Wahabee  doctrines,  so  called  fiom  their  aothor, 
was,  that  God  was  to  be  worshipped  in  the 
strictest  unity ;  and  that  no  adoration  should 
be  paid  to  Mohammed,  or  any  crested  being. 
[Wahabrbisil]  But  while  these  doetrioes 
were  rapidly  spreading,  and  while  the  cities  of 
Mecca  and  Medina  had  fallen  into  the  hands  of 
the  new  sect^  Mehemet  Ali,  in  the  name  of  the 
sultan,  gave  an  effectual  check  (1818)  to  their 
farther  progress,  and  restored  the  holy  cities  to 
the  nommal  authority  of  the  Porte.  Since  that 
time  the  Wahabee  tenets  have  maintained  or 
even  increased  their  influence,  even  in  Nedjeil. 
the  native  province  of  the  founder.  (Ahnl- 
feda,  m  Vitd  Mohammed ;  D'Herbelol,  BiUio- 
ihique  Orient ;  Green's  Life  of  Mahmtt;  the 
IVavds  of  Niebuhr  and  others ;  Ockley,  Uft 
of  Mohammed,  and  Sisfory  of  the  Saraefnx; 
Burckhardt's  Notes  on  Bedauine  and  Waha- 
bees;  Eycaut's  Present  State  of  tie  Ottwofi 
Empire;  lAvea  of  Mohammed  by  BouIainTillier 
and  Gagnier;  Washington  Irring,  Uva  oj 
Mahomet  and  his  Su^^sore;  Gibbon's  Bo- 
man  Empire  ch.  1. ;  Milman,  Hietorp  of  Latm 
Christianity  b.  iv.;  Neil's  Mohammed;  Spreo* 
ger,  Life  of  Mohammed ;  Mill's  Bttory  of 
Mohammed;  Forster^s  Mohammad  Unetiltd; 
Muir's  Life  of  Mahomet;  National  Setier, 
July  1858,  p.  137 ;  Palgrave's  Joumetf  tkromk 
Central  and  Eastern  Arabia;  M*Chillochs 
Geographical  Dictionary^  art.  *  Arabia.' ) 

Moliaite.  A  crystallised  titaniferons  iron 
from  Dauphiny ;  named  after  Professor  Mobs, 
the  crystalJographer. 

Moldore.  A  Portuguese  gold  coin,  in  ys\vs 
27s.  sterling. 

asoiim  (Gr.  a  share).  In  Greek  MytholoTT' 
the  deity  who  assigns  to  every  man  his  lot 
[Fates.]  The  mention  of  Moere  in  the  plnr»l 
occurs  only  once  in  the  Homeric  poems  {If.  wi^- 
29),  which  speak  of  Moira  generally  as  spinniof, 
but  assign  to  her  no  other  attributes  to  distio- 
guish  her  from  Aisa ;  they  further  describe  her 
not  as  an  inflexible  destiny,  but  as  stridlj  nnder 
the  control  of  Zeus,  and  mflnenoed  to  a  certain 
decirree  by  the  free  will  of  men.  In  the  Hesiodie 
Iheogonyt  the  Mmrte  have  crown  into  three 
persons  (Glotho,  the  spinner,  Lachesis,  the  dis- 
penser, and  Atiopoe,  the  inexorabU),  who  are 
described  as  the  daughters  of  Night  Aoeocding 
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to  later  poets,  Zens  and  all  the  gods  are  obliged 
to  submit  to  their  irresistible  power.    [Nobks.] 
Koirte  MetalUque  (Fr.).    Called  in  this 
eomitiy  crystallised  tin-plate.     It  presents  a 
Tariegatdd  and  flowered  appearance,  produced 
upon  the   surface  of   tin-plate   by  applying 
to  it  in  a  heated  state  some  dilute  hydro- 
chloric acid  for  a  few  seconds,  then  washing 
it  with   water,  drying,   and  coatang  it  with  | 
lacquer.     The  figures  are  more  or  less  beauti-  ; 
fill  and  diTersified,  according  to  the  df^gree! 
of  heat  and  relative  dilution  of  tlie  add.    This  ; 
mode  of  ornamenting  tin-plate  is  much  less  in 
T9gue  now  than  it  was  some  years  ago. 

Kotars  ^Lat.  molares,  grinders^  Teetli 
generally  haymg  a  flattened  triturating  surface, 
and  ritnated  bdiind  the  incisors,  and  laniaries, 
vhen  these  are  also  present.  In  some  Mammals, 
fts  the  Cape  ant-eater,  all  the  teeth  are  molars. 
They  are  generally  of  two  kinds ;  viz.  those 
which  are  liable  to  be  displaced  and  succeeded 
by  otheis  in  the  Tf'rtical  direction ;  and  those 
which  are  succeeded,  and  sometimes,  as  in  the 
elephant  and  kangaroo,  displaced  by  others 
developed  at  the  back  of  the  mouth,  and  ad- 
vancing forwards  horizontally:  the  first  are 
termed  premolars  or  false  molars,  the  second 
true  molars. 

Xolasse.  The  Swiss  name  for  an  extensive 
middle  tertiary  or  miocene  deposit  widely  spread 
in  Central  Europe.  It  is  partly  marine,  partly 
fresh-water,  and  often  contams  lignite  and 
land  vegetation,  especially  of  palm-trees.  The 
molasse  is  so  called  as  being  generally  a  loose 
sand,  but  it  varies  much  in  texture  and  ap- 
pearance, and  not  less  so  in  its  component  parts. 
MolasBes  (Port,  melasses).  A  brown  viscid 
nncrystallisable  sugar.  [Suoab.]  It  is  some- 
times used  in  England  in  preparing  the  coarser 
sort  of  preserves,  and  on  the  Continent  exten- 
sively in  the  manu&cture  of  tobacco.  It  has  a 
burnt  but  not  a  disagreeable  taste. 

M<adawlte«  Olwidian  of  a  very  dark  green 
colour,  firom  Moldanstein  in  Bavaria. 

Mole  (Dutch  mol,  G^.  maulwurf ).  A  spe- 
cies of  the  genus  Talpa  [which  see],  common 
in  this  country  and  other  parts  of  Europe. 
This  quadruped  exhibits  in  perfection  that 
modification  of  structure  by  which  the  Mam- 
miferous  animal  is  adapted  to  a  subterranean 
life.  Its  head  is  long,  conical,  and  tapering  to 
the  snout,  which  is  strengthened  by  a  bone, 
and  by  strong  gristles  worked  by  powerful 
muscles.  The  body  is  almost  cylindrical, 
thickest  behind  the  head,  and  g^radnally  di- 
minishing to  the  taiL  There  is  no  outward 
indication  of  a  neck,  that  part  being  enlarged 
to  the  size  of  the  chest  by  the  massive  musdes 
wb|cK  act  upon  the  head  and  fore-legs.  These, 
which  are  the  prindpal  instruments  by  which 
the  mole  excavates  its  long  and  intricate  bur- 
rows, are  the  shortest,  bro^est,  and  strongest, 
in  proportion  to  ihe  size  of  the  animal,  which 
are  to  be  met  with  in  the  Mammiferous  class. 
The  rapidity  with  which  the  mole  can  make  its 
way  through  a  favourable  soil  is  such,  that  it 
niay  be  said  to  swim  in  tlie  earth ;  and,  since 
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it  must  displace  matter  bo  much  denser  than 
water,  so  do  its  fore-limbs  display  a  mechanism 
correspondingly  superior  in  strength  to  the 
analo^uB  extremities  or  pectoral  fins  of  the 
dolphin.  The  food  of  the  mole  consists  of 
worms  and  insects :  its  voradty  is  great,  and 
it  soon  perishes  if  food  be  scarce  or  wanting. 
The  ardour  of  the  sexual  appetite  is  not  less 
intense  and  characteristic  of  this  curious  qua- 
druped. The  sense  of  sight  is  very  feeble,  the 
eyes  being  minute  and  rudimental;  but  the 
other  faculties  of  smell  and  hearing,  as  being 
more  serviceable  in  its  dark  retreat^  are  ex- 
tremely acute. 

The  female  prepares  a  nest  of  dry  herbage, 
roots,  and  leaves,  in  a  chamber  commonly 
formed  by  excavating  and  enlarging  the  point 
of  intersection  of  three  or  four  passages.  The 
young  are  brought  forth,  to  the  number  of  four 
or  five,  in  April,  and  sometimes  later. 

The  farmer  views  the  operations  of  the  mole 
as  destructive  to  his  crops  by  exposing  and 
destroying  their  roots,  or  by  overthrowing  the 
plants  in  the  construction  of  the  mole-lulls; 
his  burrows,  moreover,  become  the  haunts  and 
hiding-places  of  the  field-mouse  and  other 
noxious  animals.  The  mole  is  also  accused  of 
carrying  off  quantities  of  young  com  to  form 
its  nest.  Hence,  every  means  are  devised  to 
capture  and  destroy  it,  and  men  gain  a  liveli- 
hcK)d  exclusively  by  this  occupation.  Some 
naturalists,  however,  plead  that  the  injury 
which  it  perpetrates  ia  slight,  and  that  it  is 
more  than  counterbalanced  by  tiie  benefit  which 
it  produces  by  turning  up  and  lightening  the 
soil,  and  especially  by  its  immense  destruction 
of  earth  worms,  and  many  other  noxious 
animals  which  inhabit  the  superfidal  layer  of 
the  ground,  and  occasion  great  ii\jiiry  to  the 
roots  of  grass,  com,  and  many  other  plants. 
The  soundest  practical  condusion  lies  probably 
in  the  me^n  of  these  opinions;  and  the  en- 
lightened agriculturist,  while  he  takes  prompt 
measures  to  prevent  the  undue  increase  of  the 
mole,  would  do  well  to  reflect  on  the  disadvan- 
tages which  might  follow  its  total  extermination. 

MoLB  (Ger.  mahl,  Swed.  mfil,  a  mark  or 
spot;  hence  perhaps  the  English  form  iron- 
mo^:  Wedgwood).  Different  productions  of 
and  excretions  from  the  uterus  are  so  called  by 
medical  writers.  Small  soft  excrescences  of 
the  cutide  are  also  termed  moles, 

MouB  (Lat  moles,  a  mass).  In  Engineering, 
a  massive  work  formed  of  large  stones  ^sucSi 
in  the  sea  by  means  of  ooffer-dams,  extended 
either  in  a  right  line  or  an  arc  of  a  circle 
before  a  port,  whidi  it  serves  to  dose,  and  to 
defend  the  vessels  in  it  from  the  impetuosity 
of  the  waves,  &c  It  is  sometimes  used  sy- 
nonymously with  harbour, 

Moleoiile  (Lat.  molecola,  dim.  of  moles,  a 
mass).  This  term  is  frequently  misused  as 
syiionymous  with  atotn.  In  its  strictly  che- 
mical sense,  however,  it  means  the  smallest 
quantity  of  an  element  or  of  a  compound 
that  can  exist  i»  the  free  state.  This  quantity 
is,  in  the  case  of  compounds,  sometimes  a 
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single  atx)in ;  thns  ammonia  (N  H,)  is  both  a 
molecule  and  an  atom.  But  the  molecule  of 
most,  probably  of  all,  elements  consists  of 
two  atoms;  and  this  is  also  generally  the 
case  with  so-called  compound  radicals,  which 
play  the  part  of  elements ;  thus  the  molecule 
of  hydroxyl  (O4  Hj)  consists  of  two  atoms  of 
O3H.    The  molecide  of  etbyl  is  also  double, 

IC4H,. 

MoliiiiMii.  In  Roman  Catholic  Theology, 
a  svstem  of  opinions  on  the  subjects  of  grace 
and  predestination  somewhat  resembling  those 
of  me  Arminian  party  among  Protestants. 
It  deriyed  its  name  from  the  Jesuit  Louis 
Molina,  professor  of  theology  in  the  imiversity 
of  Erora  in  Portugal,  who  laid  down  a  aeries 
of  propositions  on  these  debated  questions  in 
his  work  entitled  lAberi  arhitrii  cum  gratia 
donis,  ^c^  concordiOt  which  appeiu«d  in  1588. 
He  was  attacked  bv  the  Dominicans  on  the 
charge  of  having  adrocated  in  it  Pelagian  or 
semi-Pelagian  sentiments,  and  accused  before 
the  Inquisition :  he  appealed  to  Bome,  and  the 
cause  was  debated  for  twenty  years  in  the 
congregations,  and  left  at  last  undecided  b^  a 
decree  of  Paul  V.  in  1687.  Since  that  period 
Molinism  has  been  taught  as  an  opinion  which 
believers  are  free  to  embrace  in  Roman  Ca- 
tholic schools,  and  generally  sup^rted  by  the 
Jesuit  and  attacked  by  the  Jansenist  party.  It 
must  not  be  confounded  with  Molinosism — a 
name  which  the  doctrine  of  the  Quietists  has 
received  from  the  work  of  a  Spanish  enthusiast 
(Molinos)  on  Mystical  Life,  condemned  in 
1687  by  Innocent  XI.  The  French  Quietists 
}>rufes8ed  to  abjure  and  oppose  the  errors  of 
Mulinos.     [QxnBTisTS.] 

lHollones.    [Thob.] 

Mollslte.  A  mineralo^cal  synonym  of 
the  crystallised  titaniferous  iron  of  Dauphiny. 

MoUaH.  The  title  of  the  higher  order 
of  judges  in  the  Turkish  empire.  After  the 
three  first  magistrates  of  the  empire  (the  two 
cadi  leskers  of  Roumi  and  Anatolia,  and  the 
istambol-cadissy  or  chief  ordinary  judge  of  the 
capital)  follow  fourteen  mollahs,  who  preside 
over  the  fourteen  principal  seats  of  justice  in 
the  empire ;  among  these,  the  mollahs  of  Mecca 
and  Medina  have  the  highest  rank.  The  place 
of  mollah,  like  all  others  in  the  Turkish  empire, 
is  held  only  at  the  will  of  the  sovereign,  and 
is  now  granted  annually  (D'Ohsson,  Tableau 
de  ^Empire  Ottoman^  vol.  iv.) ;  but  displaced 
mollahs  preserve  their  rank  in  the  Ulema 
above  their  successors.  The  Turkish  mollah 
must  not  be  confounded  with  the  Tartar  muUa. 

Mollasos  or  MoUasoa  (Lat.  from  mollis, 
toft).  The  name  applied  by  Cuvier  to  the 
great  primary  division  of  the  animal  kin^om 
which  includes  all  species  having  a  gan^liated 
nervous  system,  with  the  ganglions  or  medullary 
masses  dispersed  more  or  less  irregularly  in 
different  parts  of  the  body,  which  is  soft  and 
inarticulate.  The  pulmonary  or  branchial  cir- 
culation is  separate  and  distinct^  but  is  aided 
by  the  direct  propulsion  of  a  heart  in  one  class 
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onljr.  There  is  always  a  heart  for  the  sys- 
temic circulation,  and  it  mostly  consistB  of  one 
yentride  and  one  auricle.  Some  of  the  molluscs 
breathe  air,  but  the  greater  part  respire  through 
the  medium  of  salt  or  ^sh  water.  The  bk«d 
of  the  molluscs  is  white  or  bluish.  In  one 
class  only  is  there  a  rudiment  of  an  intemil 
skeleton  giving  attachment  to  a  part  of  the 
muscular  system ;  in  the  rest  it  is  absent,  and 
the  muscles  are  attached  to  various  points  of 
the  skin.  Their  contractions  produce  inflejdons 
and  extensions  of  their  diiferent  parts,  and, 
alternating  with  rclazatioas,  enable  the  spedes 
to  creep,  dimb,  swim,  burrow,  and  seize  upon 
various  objecta,  as  the  form  of  these  parts 
may  permit ;  but  as  the  locomotdve  organs  are 
not  supported  by  articulated  and  solid  lereis, 
the  molluscs  cannot  leap  or  advance  rapidly 
on  dry  land.  Many  of  the  aquatic  species  an 
encumbered  with  a  heavy  shell  Nearly  all 
the  molluscs  have  an  extensive  fold  of  the  skin 
reflected  over  their  body,  which  it  ooverB  like 
a  mantle;  it  is  sometimes  produced  into  a 
breathing-pipe,  or  extended  and  divided  in  the 
form  of  fins.  When  the  mantle  is  simply 
membranous  or  fleshy,  or  when  a  homy  or 
testaceous  rudiment  of  a  shell  is  developed,  hot 
remains  concealed  in  the  substance  of  the 
mantle,  the  mollusc  is  said  to  be  nak,  d.  When 
the  shell  is  so  much  enlarged  that  the  con- 
tracted animal  fljids  shelter  beneath  or  within 
it,  the  species  is  said  to  be  testaceous.  [Cox- 
CHOLOOT.l  The  masticatory  or  oral  organs 
present  all  the  various  mocmcations  for  pre- 
datory, omnivorous,  or  herbivorous  habits ;  aitd 
the  stomach  may  be  simple,  multiple,  or  com- 
plicated with  a  peculiar  armature. 

Some  of  the  molluscs  are  unisexual,  others 
androgynous,  a  few  dioecious.  With  few  ex- 
ceptions, their  habits  and  economy  present 
comparatively  Httle  variety  or  interest,  and 
they  are  only  preserved  by  their  fecundity  and 
vital  ^tenacity.     [Maulcologt.} 

HKoIocIi.  The  name  of  the  chief  god  of  the 
Phoenicians,  frequently  mentioned  in  Scriptnre 
as  the  god  of  the  Ammonites.  Human  saori- 
fice^  were  offered  at  the  shrine  of  this  divinitv; 
and  it  was  chiefly  in  the  valley  of  Hinuom,  to 
the  east  of  Jerusalem,  that  this  brutal  ido^ato* 
was  perpetrated.  The  Topheth  (for  it  is  aliravs 
mentioned  with  the  article)  was  a  place  in  the 
east  end  of  this  valley,  where  the  children  were 
first  killed,  and  then  thrown  into  the  abvss  of 
fire,  under  an  image  of  Moloch.  Solomon 
built  a  temple  to  Moloch  upon  the  Munnt 
of  Olives,  and  Ahaz,  Manasseh,  and  other 
kings  imitated  his  impiety  by  making  their 
first-born  sons  pass  throuleh  the  fire  kindled 
in  honour  of  this  horrid  kmg.  At  Carthage, 
during  the  invasion  of  Agathocles,  either  200 
or  500  children  were  ofiered  in  a  single  saaifios 
to  Moloch.  (Grote's  History  of  Crrixe,  part  il 
chapter  xcvii.)  The  word  mofock,  s'gnifying 
'  king,  occurs  commonly  in  the  composition  of 
I  Hebrew  names,  as  in  Melchizedeck,  Me.)chisbi  a, 
,  &c.,  and  reappears  in  Milcom,  and  in  Adranune- 
;  lech,  and  Anammelech,  the  gods  of  Sepharraim. 
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The  fireqnencj  of  human  Bacrifices  in  Jenisalcm 
is  prored  bjthe  incessant  remonstrances  of  the 
prophets,  who,  upbraiding  their  oountrynien 
for  the  shedding  of  innocent  blood,  stigmatised 
Jerosalem  as  a  bloody  city. 

asolosmis  (Gr.  fw?ioaff6s).  In  Greek  and 
lAtin  poetry,  a  foot  consisting  of  three  long 
syikbles,  as  "SofinfiAy,  regnabant. 

Blolybdeiilte.  Native  sulphide  of  moly- 
bdennm. 

Kdybdeinim  (Gr.  i/L&Kjt^s,  lead).  This 
name  was  originally  applied  to  the  natire  sul- 
phide of  molybdenum,  which  was  o(msidered 
to  be  an  ore  of  lead,  but  was  afterwards 
shown  to  contain  a  peculiar  metal.  Moly- 
bdenimi  is  white,  brittle,  and  very  difficult  of 
fusion.  It  forms  two  oxides  and  an  add  {ma- 
Itfbdic  add).  The  compounds  of  the  latter  are 
called  mofybdates.  The  molybdate  of  lead  has 
been  found  natiye. 

Bfolybdine*    Native  molybdic  acid. 

Koment  (Lat.  momentum,  from  movere, 
to  mow).  Confusion  rather  than  deamess 
would  be  the  xesult  of  an  attempt  to  explain 
the  various  significations  of  this  term  as  used 
by  older  writers  on  mechanics ;  we  shall,  there- 
fore, &;iY6  separately  the  more  modem  inter* 
pretations  of  the  term  in  its  various  combina^ 
tions. 

As  applied  to  timet  the  term  fnoment  is 
fljnonymons  with  inatantf  and  denotes  a  brief 
but  indefinite  period. 

XomeBt  of  a  Couple.  The  product  of 
either  of  the  two  equal  and  opposite  forces, 
of  which  the  couple  consists,  into  the  distance 
between  their  lines  of  action.    [Couplb.] 

The  moment  of  a  force  with  respect  to  a 
point  is  the  product  of  the  force  into  the 
distance  of  the  point  from  its  line  of  action. 

The  moTMiU  of  a  force  with  respect  to  a  plane 
is  the  product  of  the  force  into  the  distance  of 
its  point  of  application  firom  that  plane. 

The  ffurment  of  a  force  with  respect  to  a  line 
is  found  by  first  resolving  the  force  into  two 
components,  one  parallel  and  the  other  perpen- 
dicular to  the  line,  and  then  taking  the  product 
of  the  l^ter  component  into  its  distance  from 
thfiUoe. 

XcoMiit  <irzii«itla«    [Inbbtia,  Moment 

OP.] 

lKoiiieBt««zto  of  a  Conple.  The  finite 
line  which  represents,  by  its  magnitude  and 
direction,  the  moment  and  rotation-axis  of  a 
couple.     [COXTPLB.] 

Komental  Xlllpsold.  [Imbbha,  Momxivt 

OP.] 

acomeiital  Flaiio.  In  Statics,  the  plane 
of  the  couple  which,  together  with  a  force  of 
translation,  is  equivalent  to  a  given  system 
of  forces,  is  calld  the  momental  plane  of  the 
pomt  {^rnxmunt-centre)  in  which  it  is  inter- 
Kcted  by  the  force.    [FobgbS)  Coxpositiox 

AXD  BbsOLTJTION  OF.] 

Momentam  (Lat.).  In  Mechanics,  denotes 
the  product  of  the  mass  of  a  body  into  the 
telocttj  with  which  it  moves.    It  is  also  called 
the  qitutKlxty  of  motion. 
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nComlera   (from  the  Fr.  momerie,  Aug. 
mummery).      The  name  by  which  certain  re- 
ligionists of  the  so-called  Evangelical  party 
have  been  designated  in  Switzerland,  and  some 

'  parts  of  France  and  Germany,  since  1818. 
They  appear  originally  to  have  resembled 
the  Methodists  of  our  own  country ;  for,  like 
the  latter,  they  at  first  embraced  no  tenets 
distinct  from  those  of  the  established  church, 

I  and  were  only  distinguished  firom  its  members 
by  more  firequent  religious  exercises.  But 
they  did  not  long  continue  to  harmonise  with 

I  the  preachers  of  the  establishment.     One  of 

I  the  most  vehement  of  the  party,  in  a  pamphlet 
published  in  1818,  accused  the  latter  of  deny- 
ing the  divinity  of  our  Saviour,  and  of  a 
thorough  bacluQiding  from  the  doctrines  of 
Calvinism ;  and  the  Geneva  clergy  {la  venirahle 
compagnie\  having  passed  a  resolution  pro- 
hibiting any  theories  on  the  doctrinal  points  of 
reb'gion  from  being  propounded  in  the  pulpit, 
and  having  counselled  the  dergv  to  avoid 
disputed  points  as  much  as  pos^le  in  their 
discourses,  the  smouldering  embers  of  their 
hostility  burst  into  a  fiame.  They  now  began 
to  attack  the  derey  in  the  pulpit  and   in 

SLmphlets.  Sut  aU  their  efforts  to  bring  the 
tter  into  contempt  were  unsuccessful:  the 
G^evese  remained  faithful  to  their  pastors; 
and  in  the  year  1835  the  Momiers  possessed 
only  about  200  adherents. 

In  other  parts  of  Switzerland,  however,  and 
more  especially  in  the  canton  de  Vaud,  the  zeal 
of  these  sectaries  was  attended  with  more 
success.  After  a  few  years'  toleration  of  their 
preaching  and  proselytising,  during  which  it 
was  alle^  the  Momiers  had  caused  the  greatest 
discord  among  the  inhabitants  of  the  canton, 
the  government  at  last  saw  the  necessity  of 
inteiference;  and  in  the  year  1824  promulgated 
some  vigorous  ordinances  to  put  them  down. 
These  enactments,  as  might  have  been  expected, 
failed  of  their  effect.  The  enthusiasm  of  the 
Momiers  was  redoubled :  they  were  now  sur- 
rounded with  the  glory  of  martyrdom;  and 
many  who  before  had  viewe*  their  zeal  with 
indifference  now  sympathised  in  what  they 
could  not  but  regud  as  an  attack  upon  the 
liberty  of  consdence.  In  consequence  of  the 
general  disgust  that  ensued  "on  thdr  promul- 
gation, these  ordinances  were  at  first  gradually 
relaxed,  then  suffered  to  lie  dormant,  and  at 
last  repealed  in  1831.  Since  that  period  the 
number  of  the  Momiers  has  gradually  dimi- 
nished ;  and  in  1839  the  clergy  of  this  canton 
resolved  by  a  large  majority  to  revert  to  the 
ancient  system  of  the  church.  {Edinburgh 
Beview,  voL  xlii.) 

Momiis  (Gr.  tuifios,  derision).  The  god  of 
railleiT  and  ridicule,  said  by  Hesiod  to  have 
been  the  progeny  of  night. 

Monachlamy  nKonk,  Monastery  (all 
derived  from  the  Ghr.  /ujkos,  alojie).  Words 
indicative  of  certain  important  features  in  eccle- 
siastical history.  The  word  monachus,  or  monk, 
properly  signifies  one  who  lives  a  solitary  life, 
and  was  applied  in  the  first  instance  to  the 


Digitized 


byG00gl( 


^ 


MONACraSM 


many  penons  vho  began  in  the  aecond  and 
third  centuries  to  retire  firom  the  occnpations 
of  the  world,  and  deyote  themselyes  in  the 
deserts  of  'Egyjpt  and  Syria  to  a  oontemplatiTe 
and  religions  me.  It  was  not  till  the  middle 
of  the  tlurd  centniy  that  the  monkish  system, 
properly  so  called,  was  established,  by  which 
many  persons  were  congregated  together,  and 
bound  by  tows  to  the  performance  of  various 
religious  duties.  These  monks  are  distingpiished 
by  Uie  appellation  of  GoBuobites,  or  Associates, 
from  the  ascetics,  anchorites,  and  hermits, 
who  lived  apart  not  from  the  world  only,  but 
£rom  each  other.  The  inmates  of  the  primi- 
tive monasteries  were  bound  by  the  profession 
of  four  objects :  solitude,  labour,  fasting,  and 
prayers.  But  although  the  objects  at  whi<^  they 
aimed  were  theoreti^ll^  the  same,  the  history  of 
monachism  was  yery^  different  in  the  East  and 
the  West^  and  exhibits  commonly  a  succession 
of  vaiying  phases  in  each  country  where  it  took 
root.  The  great  type  of  Western  monachism  is 
St.  Bernard,  that  of  the  Eastern  is  St  Anthony ; 
but  while  the  monachism  of  the  latter  differs 
little  or  perhaps  not  at  all  fiom  that  of  the 
wildest  Oriental  fakir,  the  former  guided  the 
world  to  which  professedly  he  did  not  belong, 
and  wrote  from  his  cell  letters  of  ooimsel  to 
the  yicar  of  Christy  of  rebuke  to  kings  and 
statesmen,  and  of  warning  to  the  faithful 
and  the  unbelieyin^.  The  monachism  of  the 
East  had  its  origin  in  that  idea  of  Duausm 
which  underlies  ahnost  evezy  form  of  Oriental 
philosophy.  It  sprang  not  from  any  abstract 
loye  of  solitude,  but  from  a  belief  in  the  absolute 
and  hopeless  corruption  of  matter.  So  far  from 
holding  with  Christian  theologians  that  material 
corruption  was  the  effect  of  moral  disobedience, 
the  disciples  of  Anthony,  like  those  of  Buddha 
[BuDDmsx],  looked  upon  matter  as  evil,  not 
as  having  been  defiled  by  a  perverted  use,  but 
BS  beinff  in  itself  the  work  of  an  evil  god,  the 
prindpfo  of  defilement  to  everything  associated 
with  it.  The  Nitrian  anchorite  fled  from  society 
not  so  much  because  solitude  was  necessary,  as 
because  only  iff  solitude  he  could  preserve  un- 
sullied the  treasure  of  virginity,  which  seems 
almost  the  one  idea  infused  by  Christianity 
into  the  monastic  theory.  But  the  western 
monks  were  the  members  of  a  society,  the 
soldiers  of  an  army  which  was  to  fight  the 
battles  of  the  King  of  kinffs ;  and  thus  their 
most  prominent  characteristic,  in  contrast  with 
the  grovelling  asceticism  of  tlie  East,  is  power. 
This  power  has  been  one  of  the  greatest  props, 
at  one  time  it  may  be  said  to  have  been  the 
only  prop  and  safeguard  of  the  Papacy.  With 
the  nse  or  degeneracy  of  the  great  orders  rose 
or  fell  the  dignity  and  power  of  the  popes,  who 
with  a  true  instinct  took  into  their  special  fa- 
vour the  men  whom  they  knew  to  be  the  chief 
bulwarks  of  their  supremacy ;  and  in  its  turn 
the  character  of  the  popes,  or  rather  of  their 
designs,  and  the  condition  of  their  spiritual  em- 
pire, exeroised  a  correspondine  influence  on 
the  monastic  orders.  While,  then,  the  com- 
mon asceticism  of  the  learned  Benedictine  and 
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of  the  hermit  who  gloried  in  his  ignonoce 
connects  the  theoiy  of  Christian  monacfaisiB 
in  every  shape  with  the  remote  philosophy  of 
the  East,  the  circnmstanoes  of  European  societj 
soon  turned  into  a  different  direction  the  fire 
which  had  been  kindled  by  the  eloquence  of 
Athanasius.  From  him  came  the  impulse 
which  sent  the  descendants  of  the  old  Ftbii 
and  Claudii  to  a  life  of  prayer  and  penitence; 
at  Bethlehem ;  but  while  Jerome  diev  his 
spiritual  colony  to  Palestine,  Ambrose  ini 
Martin  of  Tours  were  infusing  fresh  life  into 
the  monasticism  of  the  West.  The  wildest 
recesses  of  Guul  were  peopled  bj  ferreot 
hermits,  who  only  thought  the  fare  too  soft 
which  kept  in  life  the  eremites  of  E^iypt  The 
philosophy  of  Cassianus  drew  down  suspidon 
on  the  convent  of  St.  Victor  at  Marseilles; 
while  on  the  heights  of  Jura  Lupidnus  rebell«d 
against  the  light  austerities  of  his  broth» 
Romanus.  'Into  one  cauldron  he  threw  a  mnl 
of  flsh^  and  vegetables  which  the  monks  were 
preparing  separately  with  some  neatness  and 
care:  and  twelve  of  the  brethren  left  the 
convent  in  indignation.  *' Better  woe  it  for 
thee  not  to  have  come  here,"  said  Bomanns, 
**  than  thus  to  drive  away  our  monks."  "  It 
matters  not,*'  was  his  reply ;  "  it  is  the  chaff 
separating  itself  from  the  wheat :  God  has  no 
portion  in  them." ' 

Thus  far  the  ^;rowth  of  Western  monachism 
was  rapid  but  irregular.  The  abb^  wen 
isolatedf  units  with  no  common  centre  of  action ; 
and  if  the  monks  were  to  cany  the  world 
through  the  dissolution  of  the  old  society,  it 
could  only  be  done  by  their  assuming  the  com- 
pact organisation  of  an  army.  The  crisis  was 
momentous;  and  it  produced  St.  Benedict  In 
his  wild  Nuifiian  retreat  he  framed  a  rule  for  the 
disciples  who  thronged  to  him;  and  that  rale 
made  the  act  of  profession  the  last  exercise 
of  a  personal  will  permitted  to  the  monk,  while 
the  perpetuity  of  the  organisation  was  secorfd 
by  an  absolute  and  irrevocable  renunciation  of 
all  property.  This  form  of  organisation  attnct«d 
into  the  monastic  snny  the  first  monk  wbo 
sat  on  the  throne  of  St  Peter.  Thus  diadphned, 
Gregory  the  Great  was  enabled  practioUy  to 
seize  the  prerogatives  of  Uis  Western  en^eroza, 
while  Maurus  issued  from  Monte  Cassino  to 
carry  the  Benedictine  rule  into  the  Koith.  In 
Gaul  the  abbeys  of  Mazmontier  and  Condat; 
and  the  names  of  Gennan  and  Gzegozr  of 
Tours,  of  Gall  and  Columba,  attest  the  acdntj 
of  the  monastic  principle  in  the  age  of  Tiaein 
and  Brunehault,  Agilul^  and  Clotaire. 

But  if  the  monks  of  the  earlier  centoiiea  had 
vastly  extended  the  sway  of  the  papa^,  mona- 
chism again  came  to  the  rescue  when  its  vices 
seemed  to  be  growing  too  heavy  iot  the  vorki 
to  bear.  The  crusades  against  Albigpnmang 
and  Waldensians,  and  the  slan^iter  of  Arnold 
of  Brescia  for  denoimcing  the  nnblusfaing  pro- 
fligacy of  the  time,  would  alone  suffios  to 
show  the  gravity  of  the  crisis.  Men  vera 
gradually  becoming  tired  of  the  lavish  use  of 
fire  and  sword  as  uie  regular  arguments  to  be 
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employed  against  heretica  and  unbelievers  by 
priests  vbose  lives  were  a  disgrace  to  Christi- 
anity and  humanity  alike.  In  this  hour  of  peril 
Dominic  and  Francis  came  forth  to  fight  with 
other  weapons ;  and  the  vow  of  absolute  poverty 
was  added  to  the  tows  enjoined  by  aU  existing 
monastic  roles.  [Obdsbs,  Mendicant.]  But 
if  the  Mendicant  order  so  established  became 
nughty  props  of  the  papal  empire,  they  also 
intjrodnced  new  sources  of  weakness.  Their 
very  institution  was  a  satire  on  the  secular 
clei^,  and  even  on  the  great  monastic  bodies. 
The  jealousy  of  faction  took  the  place  of 
former  unity ;  and  the  celibate  secular  clergy, 
the  great  armj  of  Hildebrand,  found  their 
loyalty  cooling  down,  as  the j  were  oonfrontod 
by  these  professors  of  a  more  austere  and  less 
worldly  system.  But  the  history  of  the  old 
orders  was  in  the  issue  repeated  in  that  of  the 
Mendicants.  They  had  forsworn  power:  they 
grasped  it  with  greater  tenacity  than  anv  who 
had  gone  before  them.  Spacious  buildings 
sheltered  men  who  had  sworn  to  live  without 
house  or  home.  They  had  abjured  art  and 
learning;  and  from  their  ranks  came  forth 
men  famed  throughout  the  world  for  their 
f^ktU  in  the  former  and  their  attainments  in 
the  latter.  Over  the  bones  of  Francis  rose 
the  church  of  Assisi,  rich  with  gold,  azure, 
and  vermilion ;  and  men  gazed  with  devotion 
on  the  aneelic  countenances  and  placid  forms 
vhich  looked  down  upon  them  from  walls 
and  tablets,  or  stood  astonished  at  the  science 
of  Thomas  Aquinas  and  Albert  the  Great 

It  is  unnecessary  to  prolong  the  tale.  It 
has  become  almost  a  truism  to  say  that  the 
church  and  the  monastic  orders  alike  exhibit 
periods  of  energv  followed  by  ages  of  sloth,  to 
he  succeeded  pernaps  by  an  era  of  renovation. 
The  story  of  these  changes  is  vividly  related 
hy  Dean  Milman  (Latin  Christianity)  and 
M.  de  Montalembert  (Le$  Moines  eT  Occident). 
(Edtnlntrgh  Betn'ew,  Jan.  1868,  p.  78  &c  and 
Oct,  1861,  art.  'Monks  of  the  West.') 

Monad  (Gt.  ftowds,  a  unit).  In  Meta- 
physics, this  word  has  been  used  by  Leibniz 
and  his  followers,  partisans  of  what  has  been 
called  the  Monadic  Theory.  '  After  studying,' 
says  Stewart)  *  with  all  possible  diligence,  what 
Leibniz  has  said  of  his  monads  in  different 
parts  of  his  works,  I  find  myself  quite  incom- 
petent to  annex  any  precise  idea  to  the  word 
as  he  employed  it.'  He  then  quotes  the  follow- 
ing as '  some  of  his  most  intelligible  attempts 
to  explam  his  meaning:' — <A  simple  sub- 
stance has  no  parts :  a  compound  substance 
is  an  aggregate  of  simple  substances,  or  of 
monads.'  'Monads,  havmg  no  parts,  are  nei- 
ther extended,  figured,  nor  divisible.  They 
lure  the  real  atoms  of  nature ;  in  other  words, 
the  elements  of  things.'  '  Every  monad  is  a 
liring  mirror,  representing  the  universe,  ac- 
cording to  its  particular  point  of  view,  and  sub- 
ject to  no  regular  laws,  as  the  universe  itself.' 
•ErerymoMS  with  a  particular  body  makes 
a  hnng  substance.'  {Ency.  Brit,  Preliminary 
Dissertation.)  The  groundwork  of  the  mo- 
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nadic  theory  is  to  be  found  in  the  different 
philosophical  svstems  of  Zeno,  Leudppus, 
bemocritns,  and  Epicurus;  but  Leibmz  was 
the  first  who  reduced  it  to  a  system. 

Monadelphous  (Or.  fu$yos,  and  &2cA^^;, 
a  brother).  In  Botany,  a  term  applied  to  sta- 
mens the  filaments  of  which  are  combined 
into  a  single  mass,  as  in  the  Common  Mallow. 
Monaddpkia  is  the  name  of  one  of  the  classes 
in  the  Tnnuffan  system. 

IBoiiandroiui(Gr.fi^i«r8^s).  In  Botany, 
a  term  applied  to  a  flower  having  but  one 
stamen.  Monandria  is  the  name  of  the  first 
dass  in  the  Linnsean  system. 

aSoBarelilaiiSa  In  Ecclesiastical  History, 
a  name  giyeu  to  a  theological  party  in  the  third 
century,  wfaieh  asserted  one  immutable  primary 
principle  in  the  Godhead,  and  charged  those 
who  could  not  define  the  subordination  of  the 
Son  to  the  Father  as  being  ditheists  or  wor- 
shippers of  two  Gods.  Their  opponents  ac- 
cused them  of  believing  that  the  Father  must 
have  suffered  on  the  cross,  and  hence  branded 
them  also  with  the  name  of  Patripassians. 
(Milman's  Latin  Christianity ,  book  i.  ch.  i.) 

BBonarohjr  (Gr.  fjutvopxia,  the  rtde  of  one). 
The  government  of  a  single  person.  Monarch 
and  monarchy  are  equivalent  in  common  speech 
to  king  and  kingdom ;  so  that  we  often  read  of 
the  Spartan  monarchs,  &c.,  although  the  go- 
vernment of  Sparta  was  imder  a  double  race  of 
kings  reigning  at  the  same  time.  Monarchies 
are  usually  said  to  be  of  four  kinds — absoliUey 
Ivmited,  hereditary,  and  dective,  which  are  self- 
explanatory  terms.  The  only  elective  mon* 
archy  in  Europe  was  that  of  Poland.  All  ab- 
solute and  limited  monarchies  have  adopted 
the  hereditary  principle.    [Libsbtt.] 

MoBas  (Gr.).  A  genus  of  extremely  mi- 
nute polygastric  Infusores. 

SKonaatery  (Gr.  iwvcurrfiptov).  The  gene- 
ral name  for  rehcious  houses  appropriated  to 
the  reception  and  maintenance  of  monks  and 
nuns,  but  especially  of  the  former.  For  an 
account  of  the  origin  and  object  of  monasteries, 
see  MoKAOSiSM,  and  the  authorities  there  re- 
ferred to ;  and  for  the  habits,  rules,  and  pecu- 
liarities of  the  different  orders  of  monks  and 
nuns,  see  the  respective  articles,  but  more 
espeoally  Obdbbs,  Bklioious.  The  English 
term  fTtonos^ery  was  variously  rendered  by  the 
Greek  fathers ;  thus  we  find  it  expressed  not 
only  by  fiovoffrfipioy  and  fiot^,  but  by  <rcfivc7or, 
a  holy  piace,  fjJMBpei,  an  inclosure,  ^povriar^pun^, 
a  place  of  meditation,  &c  The  suppression  of 
monasteries  was  one  of  the  first  consequences 
of  the  Refonnation  in  all  the  countries  that 
abandoned  the  Popish  faith.  But  even  in 
Roman  Catholic  states,  with  the  exception  of 
Italy,  they  have  long  been  on  the  decline, 
although  smce  the  relaxation  of  the  penal  laws 
several  monasteries  and  nunneries  have  been 
established  in  various  parts  of  Great  Britain. 

[MiNSTSB.] 

Monaslta  (Gr.  /u^mi(«,  /  liffs  alone).  A 
native  phosphate  of  cerium,  lanthanum,  and 
thorium,  found  near  Slatoust  in  the  Ural. 
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Monday.  The  second  day  of  the  week  is 
80  called,  and  meaas,  literally,  the  day  of  the 
moon.  Its  dqiUTalents  in  French  and  German 
are  respectively  Lundi  and  Montag,  signifying 
also  daj/  of  the  moon, 

asoneta.  In  Latin  Mythology,  an  epithet 
by  which  Juno  was  described  as  the  protectress 
of  Tnoney,  The  name  may  perhaps  belong  to 
the  same  root  with  Mihxrva. 

SKonejr  (so  cillled  from  the  temple  of  Juno 
Monetat  in  which  money  was  first  coined  at 
Borne).  In  a  previous  article,  Cubbenct,  we 
have  called  attention  to  the  causes  which  led 
all  civilised  societies  into  the  selection  of  certain 
articles  as  media  of  exchange,  or  as  represen- 
tatives of  value.  These  articles  are  not  neces- 
sarily metals,  for  salt,  it  is  said,  is  used  as  a 
medium  in  Abyssinia ;  dried  cod  in  Newfound- 
land ;  and  for  ages  a  small  univalve  shell,  under 
the  name  of  cowrie^  has  been  employed  as  a 
medium  of  exchange  in  the  Indian  peninsula. 
But  where  metals  can  be  obtained  in  sufficient 
plenty  for  the  purpose  they  have  been  invariably 
employed ;  and  among  metals,  gold,  silver,  and 
copper  have  been  almost  universally  selected, 
the  principal  reason  for  the  choice  being,  that 
these  artides  are  generally  procurable  in  nearly 
equal  quantities  at  nearly  equal  cost,  and  there- 
fore present,  at  times  not  too  remote,  nearly 
equal  intrinsic  or  market  values;  the  market 
value  of  a  commodity,  as  measured  by  itself 
only,  being  determined  entirely  by  the  cost  of 
prodnction.  This  rule  applies  in  early  metal- 
lurgy to  copper  as  well  as  to  fifold  and  silver : 
for  of  all  metals,  gold  excepted,  none  is  found 
native  so  frequently  as  copper;  and  gold,  though 
a  metal  of  veiy  wide  geological  distribution, 
has  not  been  found,  or  not  been  found  in  any 
quantity,  in  those  countries  which,  like  ancient 
Borne  and  Sweden,  originally  adopted  a  cop- 
per currency  as  the  basis  of  their  monetary 
system. 

So  essential  is  the  adoption  of  a  cnrreniTf , 
and,  when  the  choice  is  given,  of  a  metallic 
currency,  to  commercial  progress,  that  we  may 
lay  it  down  as  a  principle,  that  just  as  the 
developement  of  language  is  essential  to  the 
intellectual  growth  of  a  people,  so  is  a  medium 
of  exchange  essential  to  civilisation.  In  fact, 
no  community  has  ever  been  capable  of  re- 
clamation, or  of  political  existence  by  the 
side  of  other  men,  which  fails  to  adopt,  or 
is  incapable  of  appropriating,  a  means  of  ex- 
change. There  is,  too,  a  peculiar  fitness  in 
the  selection  of  gold  and  silver.  In  the  first 
place,  gold  is  generally  discovered  superficially 
in  a  metallic  form,  and  after  laborious  search, 
the  area  over  which  it  is  produced  being 
ordinarily  limited  to  the  detritus  of  primitive 
rocks,  or  in  smaller  quantities  in  the  substance 
of  the  rocks  themselves,  from  which  it  must 
be  extracted  by  great  labour.  No  deep  gold 
mines  have,  it  appears,  ever  been  found.  On  the 
other  hand,  the  geological  area  of  silver  is  much 
wider.  It  is  less  frequently  found  native,  is  com- 
monly associated  with  the  ores  of  other  metals, 
though  generally  reduced  with  ease,  and  is  often 
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procured  by  deep  mining.  Sir  R.  Morduson 
has  called  attention  to  this  physical  relation  of 
the  precious  metals,  and  noticed  the  language 
of  the  book  of  Job  as  illustrating  the  difiereot 
geolo^cal  sources  of  gold  and  silver  with  eiact 
precision.  *  Surely  there  is  a  vein  for  silver'— 
'  the  earth  hath  dust  of  gold.'  (Job  xxviii.  1-6. ) 
Hence  while  sudden  accessions  have  been  made 
from  time  to  time  to  the  quantity  of  gold  in  cir- 
culation and  for  employment  in  the  arts,  th^ 
working  of  silver  mines,  and  especially  the 
extraction  of  this  metal  from  argentiferous 
galena,  one  of  its  most  prolific  sources,  has 
been  carried  out  simultaneously,  and  to  sncb 
an  extent,  as  rapidly  to  counterpoise  any  dis- 
turbance of  the  mutual  values  of  gold  and  olver. 
For  although  there  is  not  and  never  can  be  any 
precise  ratio  of  intrinsic  value  possessed  hj  ea^h 
of  the  two  precious  metals,  yet,  in  modern  times 
at  leasts  the  maigin  of  oscillation  is  so  narro?r, 
that  with  due  precautions  both  may  be  usel 
simultaneously  as  media  of  exchange,  the  one 
for  laige,  the  other  for  small  values.  The 
double  or  triple  circulation  of  the  metaU  gulU 
and  silver,  or  gold,  silver,  and  copper,  may  U 
effected  by  adopting  the  rule  employed  in  this 
country,  of  taking  one  among  these  metals, 
either  gold  or  silver,  as  Uie  commodity  in 
which  values  are  expressed  and  obligations 
created,  and  by  bestowing  on  the  other  metals. 
when  put  into  circulation,  a  larger  value  tbia 
that  which  they  naturally  possess  or  could 
possess,  and  depriving  them  of  what  is  techni- 
cally called  the  privilege  of  legal  tender,  that 
is  the  being  presented  compulsorily  in  liquida- 
tion of  a  debt. 

Besides  the  quality  essential  to  the  func- 
tion of  a  means  of  exchange,  that  of  its  bein^ 
produced  in  nearly  equal  quantities  at  nearly 
equal  cost»  the  precious  metals  have  other  du- 
racteristics  second  in  importance  only  to  that 
which  has  been  already  named.  They  are 
comparatively  speaking  indestructible,  and 
therefore  can  be  at  once  treasured  up  for  an 
indefinite  period,  and  by  transfer  from  band 
to  hand  are  capable  of  effecting  an  indefinite 
number  of  exchanges.  No  perishable  commo- 
dity could  form  a.  monetary  unit ;  the  accept- 
ance of  mone^  being  founded  on  the  condition 
that  the  recipient  can  at  a  future  period  em- 

Slo^  it  for  as  many,  or  nearly  as  manv,  oommo- 
itics  as  he  could  have  obtained  with  it  when 
he  first  accepted  it  in  satisfaction  of  an  obliga- 
tion. The  fundamental  characteristic  of  money 
would  be  lost,  if  it  were  liable  to  spontaneous 
alteration,  waste,  or  decomposition.  Again,  it 
must  be  homogeneous,  or  of  equal  value  through- 
out its  whole  substance.  Next^  it  must  be  easily 
susceptible  of  division  and  reunion.  Ftedons 
stones  might  for  certain  purposes  be  made 
media  of  exchange,  possessing  as  they  do  high 
value  in  small  compass,  and  tiierefore  the  cha- 
racteristic of  easy  transport  from  place  to 
place.  But  the  mass  of  gold  or  silver  may  be 
divided  into  small  portions,  and  so  be  made 
available  for  small  transactions ;  and  as  thesi> 
portions  may  be  readily  reunited  by  fusion, 
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with  no  loss  in  the  process  beyond  that  involved 
in  the  labour  which  had  previously  divided  the 
nuujs  or  ingot,  the  aggregate  of  small  pieces 
is  of  no  less  and  of  no  greater  value  than 
the  original  and  undivided  quantity.  Now  as 
many  articles  of  value  do  not  possess  these 
qualities  at  all,  and  as  none  possess  them  all, 
it  is  no  wonder  that,  since  a  medium  of  ex- 
change in  order  to  be  perfect  requires  all  these 
ehaRtcteristics,  all  societies  have,  spontaneously 
and  as  if  b;^'  instinct,  adopted  Xhe  precious 
metals  as  their  money. 

It  is  generally  taken  for  granted,  that  in 
parly  ages  the  practice  of  paying  in  money  by 
wt- i-^ht  is  a  proof  that  coins  in  the  strict  sense 
of  metallic  masses  of  certified  weight  and 
purity  were  unknown.  It  is  difficult  to  see, 
however,  how  mere  masses  of  bullion  could 
have  answered  the  purpose  of  payment  at  all, 
except  as  a  kind  of  barter,  of  a  more  difficult 
and  precarious  character  than  barter  in  any 
other  commodity.  It  cannot,  indeed,  be  as- 
serted that  coinage  and  a  metallic  currency 
were  contemporaneous ;  but  the  mere  practice 
of  weigliing  money  is  no  proof  that  a  coinage 
did  not  exists  since  the  acceptance  of  money 
by  tale  indicates  not  only  confldence  in  the 
authority  by  which  it  was  first  issued,  but 
trust  in  the  integrity  of  the  person  from  whose 
hands  it  is  received ;  and  it  is  perfectly  certain 
that  the  habit  of  weighing  sums  of  coined  money 
continued  for  ages  after  it  is  notorious  that 
coined  masses  were  issued.  Nor  is  it  remark- 
able that  writers  have  assigned  the  invention 
of  a  coinage  to  certain  definite  persons,  as  to 
Phiidon  in  Argos,  Darius  in  Persia,  and  the 
like.  In  ancient  history,  and,  indeed,  in 
Modem  history  too^  the  disposition  to  identify 
.a  practice  with  a  particular  date  and  a  parti- 
cular individual  is  so  strong,  that  statements 
^0  such  an  effect  are  readily  made  and  as 
unhesitatingly  accepted.  Of  one  thing  we  may 
W  quite  sure,  tliat  the  greater  part  of  the 
sidvantages  of  a  metallic  currency,  or  money 
1  roper,  are  lost  in  the  absence  of  a  coinage, 
and  that  when  the  precious  metals  were  first 
a  lopted  as  a  means  of  exchange  no  long  time. 
cou'd  have  elapsed  before  the  obvious  and 
essential  advantages  of  a  coinage  were  recog- 
nised and  adopt^.  It  is  probable  that  the 
we  of  the  precious  metals  for  purposes  of  ex- 
change had  a  beginning  in  historical  times ; 
but  it  is  very  improbable  that  the  practice 
should  have  been  adopted,  and  yet  that  for  cen- 
turies nations  should  have  been  content  with 
60  rude  a  system  of  exchange  as  bartering 
quantities  of  commodities  for  rude  ingotd,  and 
failed  to  sec  the  advantage  of  a  coined  cur- 
rency. Nor  is  the  negative  argument  of  the 
absence  of  early  specimens  of  coins  of  any 
vital  significance,  unless  we  conclude  that  the 
habit  of  hoarding  and  hiding  specie  is  of  uni- 
Tersal  force. 

A  coined  piece  of  money  is  a  mass  of  metal 
issued  by  an  authority  which  gives  a  practical 
guarantee  of  it«  weight  and  fineness.  As  we 
have  obserred,  the  latter  is  of  greater  import- 
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ance  than  the  former,  the  practice  of  weighing 
the  precious  metal,  even  when  coined,  having 
long  surnted  after  coinage  had  been  familiar 
to  society.  But  the  security  given  in  a  coin, 
that  the  fineness  of  the  metal  is  according  to 
an  intelligible  standard,  is  so  important,  and 
the  policy  of  keeping  that  standard  unchanged 
of  such  paramount  prudence,  that,  however 
much  governments  have  tampered  with  the 
weight  of  the  nominal  quantity,  they  have 
seldom,  unless  thoroughly  demoralised  and 
desperate,  ventured  on  altering  or  debasing  the 
standard ;  and  when  they  have  done  so,  the 
result  has  been  in  the  last  degree  ruinous. 
For  although  it  may  be  true  that  after  all 
a  coin  differs  in  name  and  designation  only 
I  from  a  mass  of  bullion,  and  the  barter  of 
commodities  for  coins  is  ultimately  only  an 
act  of  simple  exchange,  yet  the  coin,  if  it  be 
I  issued  by  a  sufficient  authority,  is  effectually  a 
I  manufactured  commodity,  the  market  value  of 
which  for  the  time  being  is  precisely  known 
and  generally  intelligible,  and  which  owes  the 
,  readiness  of  its  acceptance  to  the  fact  of  its 
I  being  manufactured  and  appreciable  by  com- 
mon understanding. 

Hence,  in  order  to  obviate  the  endless  con- 
fusion and  inconvenience  that  could  not  fail 
to  arise  if  individuals  were  permitted  to  coin 
money,  from  the  circulation  of  coins  of  all 
weights  and  degrees  of  purity,  the  government 
of  every  civilised  country  has  generally  prohi- 
bited the  issue  of  cuius  by  private  parties,  and 
has  itself  supplied  those  in  circulation.  In  ac- 
cordance with  the  same  policy^evere  penalties 
have  been  inflicted  on  the  forgers  of  coin,  or  on 
those  who  fabricate  counterfeit  coins,  or  coins 
of  less  weight  than  the  standard,  or  made  up 
in  whole  or  in  part  of  some  baser  or  less 
valuable  metal.  It  is  fomid,  however,  that  the 
improvement  of  the  fabric  of  the  coins,  by  the 
perfecting  of  the  dies  and  otherwise,  is  a  more 
effectual  means  than  even  the  utmost  severity 
of  punishment  for  the  prevention  of  forgery. 

Where  the  use  of  coins  has  once  been  a!dopted, 
all  values  in  contracts  and  other  engagements 
are  rated  or  estimated  in  money ;  and  it  is  usual 
in  almost  all  countries  to  enact  that  coins  of 
the  legal  or  standard  weight  and  purity  shall 
be  legal  tender,  and  to  declare  that  no  legal 
proceedings  of  any  kind  shall  be  instituted  on 
account  of  any  debt  or  pecimiary  obligation 
against  any  individual  who  has  offered  to  li- 
quidate the  same  by  payment  of  an  equivalent 
amount  of  the  recognised  coin  of  the  country. 
A  pound  troy,  or  12  oz.  of  the  metal  of  whidi 
English  silver  coins  are  made,  contains  11  oz. 
2  dwrts,  pure  silver,  and  18  dwts.  alloy.  This 
pound  is  coined  into  66  shillings ;  so  that 
each  shilling  contains  81*09  grains  fine  silver, 
and  87*43  grains  standard  silver;  and  the 
money  pound,  consisting  of  20  shillings,  con- 
tains 16I8'59  grains  pure  silver,  and  1748*6 
grains  standard  silver.  From  1600  down  to 
1816,  the  pound  weight  of  standard  silver 
bullion  was  coined  into  62  shilling.  All  the 
English  silver  coins  have  been  coined  out  of 
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ialyer  of  11  02.  2  dwts.  fine,  from  the  Conquest 
to  Thifl  moment^  except  for  the  short  period  of 
sixteen  years  ^m  the  34th  HeniyVlII.  to 
the  2nd  Elizabeth. 

The  fineness  of  gold  is  estimated  by  carat 
grains  eqniyalent  to  2^  dwts.  troy ;  gold  of  the 
highest  degree  of  fineness,  or  pure,  being  sud 
to  be  24  carats  fine.  The  purity  of  our  present 
gold  coins  is  11  parts  fine  gold  or  one  part 
alloy.  The  soyereign,  or  twenty-shilling  piece, 
conUins  113001  grains  fine  gold,  or  123*274 
giains  standard  gold.  The  pound  txoy  of 
standard  gold  is  'coined  into  46  sovereigns  and 
^ths  of  a  soyereign,  or  into  46^.  14«.  6d.  The 
Mint  or  standard  price  of  gold  is  therefore  said 
to  be  46/.  14a  6<i.  per  pound  trojr,  or  3/.  17«.  lOjrf. 
an  ounce.  The  alloy  in  coins  is  reckoned  of  no 
yalue  ;  it  is  allowed  in  order  to  save  the  trouble 
and  expense  that  would  be  incurred  in  refining 
the  metals  to  their  highest  degree  of  purity, 
and  because  when  its  quantity  is  small  it  renders 
the  coins  harder,  and  less  bable  to  be  worn  or 
rabbed.  Weie  the  quantity  of  alloy  consider- 
able, it  would  lessen  Uie  splendour  and  ductility 
of  the  metals,  and  would  add  too  much  to  the 
weight  of  the  coins. 

The  unit  of  money  accounts  in  all  countries 
seems  to  be  arbitrary  and  artificial  In  Greece, 
it  was  the  drachma,  a  silver  coin ;  in  Rome,  the 
as,  a  copper  coin.  No  rational  interpretation 
has  been  given  of  this  selection,  and  indeed  the 
weight  of  the  drachma  of  Greece  varied  in  the 
Done  and  Ionic  races.  The  mina  and  talent, 
moneys  of  account^  appear  to  have  been  derived 
from  the  Eastern  world. 

In  Western  Europe,  the  ^und,  libra,  a  weight 
apparently  of  Sicilian  origin,  was  almost  uni- 
versally a[doi>ted,  though  the  weights  assigned 
to  this  quantity  exhibit  considerable  variations. 
It  is  hardly  necessary  to  say  that  the  pound 
of  silver  was  never  coined  in  mass,  but  was 
only,  like  the  Greek  talent  and  mina,  a  money 
of  account. 

The  Enfflish  system  attempted  in  some  degree 
to  unite  me  traditionalpound  with  a  natural 
system  of  weights.  The  pennyweight  was 
defined  by  law  to  be  82  grains  of  wheat  taken 
from  the  middle  of  the  ear.  Mr.  Norris  {Phil. 
Trans,  1776)  subjected  this  rude  estimate  to  a 
practical  test.  He  weighed  96  grains  of  wheat 
of  the  harvest  of  1778,  and  found  that  32  of 
them  taken  at  random  weighed  22*5  grains 
troy,  and  240  such  pennyweights  were  equal 
to  6,400  grains  troy,  the  weight  of  the 
Saxon  pound,  which  stood  to  the  troy  pound 
in  the  proportion  of  640  to  676,  and  to  the 
avoirdupois  pound  in  that  of  64  to  70.  The 
troy  pound  was  substituted  for  the  Saxon 
pound  by  Henry  VIL 

The  moneys  of  various  European  countries 
have  been  degraded  at  various  successive  epochs. 
The  degradations  of  the  Enslish  mint  will  be 
found  in  the  table  given  below.  The  Scotch 
currency  had  fallen  at  the  time  of  the  Restora- 
tion to  a  thirty-sixth  of  its  original  value ; 
the  English  to  a  third.  The  French,  whose 
franc  or  livre  is  the  shrunken  substitute  of  the 
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ancient  pound,  contains  little  more  than  % 
seventy-fifth  of  the  original  quantity.  It  ap- 
pears that  the  degradation  has  been  earned 
still  further  in  some  parts  of  the  Continent. 
The  separate  coinage  of  Scotland  ceased  at  the 
Union ;  that  of  Ireland,  in  which  kingdom  the 
gold  and  silver  coins  were  nominaUy  rated 
8  J  higher  than  their  English  equivalents,  was 
nmde  identical  with  the  curTen<7  of  the  United 
Kmgdom  by  the  Act  8  Geo.  IV.  c  79.  It  is 
hardiy  nece^pary  to  say,  that  so  bubarons  a 
system  as  that  of  a  difiiurent  currency  in  three 
states  forming  for  political  purposes  a  single 
community  ou^ht  not  to  have  been  retained  an 
instant  after  the  union  was  effected. 

It  is  generally  supposed,  that  the  suoceasiTe 
degradations  of  the  monetary  unit  were  the 
expedients  of  bankrupt  and  dishonest  go- 
Tcmments,  who  practised  on  the  ignorance  uf 
communities,  by  abstracting  a  portion  of  the 
customaiy  quantity  of  silver  ttom.  their  new 
issues,  and  were  thus  able  by  successive  dimi- 
nutions to  reduce  the  metallic  value  to  on^- 
thiid  of  its  original  weight.  But  it  may  be 
doubted-  that  Uie  community  was  erer  so 
ignorant  as  to  be  taken  in  by  so  transparent  a 
fraud,  or  that  any  government  was  ever  »o 
suicidial  as  to  cripple  its  future  resources  for 
the  sake  of  temporary  and  slight  reliet 
In  all  likelihood  payments  were  made  by 
weight,  the  impress  on  the  coin  having  no 
further  necessary  significance  than  a  pledge 
of  the  fineness  of  the  standard.  It  is,  inde<<i, 
only  on  the  presumption  that  aooounts  in 
specie  were  rejily  kept  by  weight,  that  we  can 
explain  those  facts  of  the  fifteenth  centoir 
which  caused  so  great  a  difficulty  to  Adam 
Smith — the  low  price  of  com,  the  apparent 
degradation  of  the  currency  by  25  per  cent., 
and  the  high  price  of  labour.  Kor  is  it  likely 
that  the  parliament  which  took  so  independent 
a  position  in  the  fifteenth  century,  would  hare 
been  silent  during  these,  successive  frand^, 
when  it  dwelt  with  so  much  freedom  on  ac(£  of 
the  crown  of  far  less  importance ;  nor  that  the 
crown,  a  large  portion  of  whose  revenues  was 
derived  from  fixed  rents,  fines,  and  reliefV, 
should  have  met  a  temporary  difficulty  by  a 
permanent  loss ;  especially  as  the  new  i^eoe 
would,  on  the  hypothesis  of  its  drculsting 
at  the  same  nominal  value  as  the  oU,  have 
banished  the  latter  from  sights  and  have  Ix-on 
necessarily  rweived  in  payment  of  taxes.  We 
ma^  be  quite  certain,  that  there  is  nothing 
which  is  HO  rapidly,  so  clearly,  and  so  efiectnally 
understood,  as  any  fraudulent  issue  of  a  Ugbt 
currency. 

The  aebasement  of  the  currency,  that  is  the 
issue  of  base  money,  has  been  occasionally  pra^ 
tised  by  governments.  Its  oonaequences  are 
in  tile  nigfaest  d^|;ree  and  immediately  disa.^ 
trous.  Much  of  the  misery  which  befell  France 
during  the  fourteenth  century  was  ascribed  to 
this  pernicious  practice,  for  at  the  time  the 
great  peers  of  France  possessed  the  right  of 
coining  money,  and  both  monarch  and  graoders 
debased  the  currency  without  scruple.     In 
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Enghnd  the  worst  effiicts  folloired  from  the 
idoptioD  of  Uu8  expedient  by  fieniy  the  Eighth 
■ad  the  Protector  Somerset  It  is  probable 
thtt  no  SfCt  of  gOTenmient  in  this  ooontry  ever 
{ffodoeed  sncfa  wide-spread  distress  as  the 
gigantie  debasement  committed  by  Henzy  the 
Eighth.  It  is  ceztain  that  there  was  nerer 
in  thoM  efil  times  so  gross  a  deed  of  mon- 
gtrow  Bad  insolent  ^nnny.  The  first  sab- 
jooied  table  will  inform  the  reader  of  the 
extent  to  which  the  debasement  was  carried. 
This  ipnrioua  money  was  called  in  by  Elizabethi 
VIS  porefaased  eompnlsorily  at  even  less  than 
its  intrinsie  Talne,  and  fell  little  short  in  nomi- 
nal unoont  of  three^raarters  of  a  million.  The 
modem  system  <rf  English  money  dates  £eom 
the  restoiataon  of  the  cnirency  at  the  com- 
menoemeat  of  Elizabeth*s  reign. 

When  gold  and  silver  are  equally  a  lesal 
tender,  ie.  when  the  profier  of  eitner  in  liquida- 
tion of  debts  is  a  bar  to  action,  it  is  necessary 
thtt  their  motnal  value  should  be  fixed  by 
corernment ;  and  payment  in  either  should  be 
determined  by  a  fixed  proportion.  Attempts 
were  made,  though  without  success,  to  fix  such 
a  prrooition  from  the  earliest  times  in  which 
pAi  has  been  coined  in  this  country,  though 
finally  the  regulations  hare  been  so  far  efiec- 
toal  as  to  induce  the  substitution  of  gold  for 
silrer  as  a  legal  tender  or  as  a  standard  of 
nine.    [Cubbskct,  Doublb.1 

In  England  the  orei^Taluea  metal  was  gold, 
and  apparently  the  proportion  fixed  became 
progressiyely  more  un&Tourable  to  silver, 
nenee  the  substitution  of  gold  for  silver  in  all 
luge  payments,  and  ultimately  its  sole  recog- 
nition as  a  standard. 

In  Fiance  the  reverse  error  was  committed. 
SUver  was  over-valued,  and  in  consequence 
|:oId  disappeared  from  circulation.  But  as  the 
proportion  established  by  law  remainsunaltered, 
and  the  option  of  payment  in  either  metal  is 
still  left  to  the  debtor,  the  large  accessions  of 
gold  to  the  circulating  medium  by  the  discovery 
of  mines  in  California  and  Australia  have  re- 
Tersed  the  phenomenon,  and  silver  is  rapidly 
dia^ipearing  from  France.  Ck>nsiderable  at- 
tention has  been  called  to  this  fact  by  the 
pnUieation  of  a  treatise  on  the  gold  discoveries, 
from  the  pen  of  M.  Michel  Chevalier.  This 
vwk  was  translated  into  English  by  the  late 
Xr.  Cobden.  It  appears,  however,  that,  al- 
thoo^  the  evils  of  a  double  currency  exist  and 
are  very  significant,  the  fears  expressed  by  the 
author  are  exaggerated.  It  is  almost  impos- 
sible to  dedde  on  abstract  grounds  which  of 
the  two  precious  metals  is  the  fittest  for  a 
Btiadard  of  value.  Neither  seems  to  possess 
■0  marked  an  advantage  over  the  other  as  to 
nggestihe  abandonment  of  that  metal  which 
has  been  hitherto  habitually  used.  In  this 
eoontiy  it  needs  not  to  be  ooserved  that  gold 
is  the  standard,  silver  bein^  purposely  over- 
valaed  by  ^  per  cent,  and  hmited  as  a  legal 
tender  to  amounts  of  fortv  shillings  and  under ; 
while  eopper  is  over-valued  by  60  to  70  per 
sent  and  similarly  limited  to  payments  of 
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twelve  pence.  These  regulations  wen  esta- 
blished at  the  restoration  of  cash  payments, 
66  Geo.  m.  c  68. 

No  seignorage  or  duty  has  been  levied 
in  this  country  on  the  legal  standard,  since 
the  commencement  of  the  seventeenth  cen- 
tury. There  is  no  necessary  objection  to 
a  s%ht  duty  on  coined  money,  the  weight 
of  the  coin  being  reduced  by  the  amount 
of  the  duty.  A  coin  is  a  manufactured 
article,  manu£EUStured  indeed  for  obvious  rea- 
sons by  government,  but^  by  reason  of  the 
labour  employed  upon  it,  a  more  valiuible  oom- 
moditjr  thiu  an  unstamped  and  uncertified  piece 
of  bullion.  Hence  as  a  sovereign  is  of  exactly 
the  same  value  as  its  weipht  in  gold  of  the 
same  fineness,  there  is  nothing  to  prevent  the 
melting  of  coin,  for  purees  of  exportation, 
Ix^ond  the  trouble  of  fusion.  As,  however,  in 
enect,  English  sovereigns  circulate  in  many 
parts  of  the  Continent,  and  are  even  received  as 
legal  tender,  it  may  be  doubted  whether  the 
melting  of  English  gold  coins  is  carried  on  to 
any  notable  extent.  A  seignorage,  however,  is 
virtually  levied  on  the  silver  and  copper  cur- 
rency, and  amounts  to  so  considerable  a  sum 
as  to  de£my  the  ordinary  expenses  of  the  Mint. 
But  a  seignorage  on  gold  coins  is  levied  in 
France,  and  the  weight  of  the  napoleon  is 
reduced  Vy  ui  equal  amount  below  its  nominal 
value.  Blence  the  French  gold  currency  does 
not,  like  the  English,  answer  all  the  purposes 
of  bullion  in  a  manufactured  and  certified 
form. 

Since  the  reformation  of  the  currency  in 
1816,  the  statutes  prohibiting  the  export  and 
import  of  gold  and  silver  coins  have  been 
repealed,  and  transactions  in  the  currency  of 
this  and  other  coimtries  are  not  onl;^  permitted 
but  unregistered.  The  only  possible  incon- 
venience which  might  be  supposed  to  ensue 
from  the  abolition  of  these  restrictions  is  con- 
tained in  the  supposed  ignorance  of  the  amount 
of  specie  imported  into  the  country.  But  even 
if  knowledge  on  this  subject  were  of  anv  great 
importance,  it  is  supplied  indirectly  by  the  fact, 
that  owing  to  the  perfection  of  our  banking 
institutions,  the  greatest  amount  of  all  imported 
specie  passes  t^ugh  the  bank  of  England, 
and  is  by  means  of  this  institution  distributed 
over  the  world.  It  is  of  greats  indeed  of  vital 
importance,  to  the  monetary  system  of  the 
country,  that  accurate  knowledge  should  be 
possessed  of  l2ie  amount  of  specie  held  by 
the  great  centre  of  EnsUsh  commerce,  the 
bank  of  England ;  but  umess  the  public  were 
also  acquainted  with  the  amount  of  specie 
held  by  the  general  community,  the  mere 
facts  of  the  import  and  export  of  bullion 
could  have  little  more  than  a  sdentifio  or 
speculative  value.  It  is  enough  to  know  the 
causes  which  determine  the  influx  and  efflux 
of  bullion. 

Notice  has  been  already  taken  of  the  substi- 
tution of  metallic  currency  or  money  proper 
under  the  head  Cubbbnot,  to  which  the  reader 
may  be  referred.  Care,  however,  must  b* 
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ttiken  to  distingoisfa  bank  paper  oonTertible  at 
the  pleaaure  of  the  holder,  rrom  paper  money  in 
the  sense  of  an  inconvertible  paper  issued  at 
the  pleasure  of  government,  and  not  exchanged 
at  the  pleasure  of  the  holder  into  specie.  The 
effects  of  the  latter  form  of  paper  substitute 
are  analogous  to  those  which  ensue  from  an 
issue  of  a  debased  metallic  currency  ;  vith  this 
difference,  indeed,  that  imless  the  inconvertible 

Saper,  so  bsued,  descends,  as  it  too  frequently 
oes,  to  notes  of  low  denomination,  the  parties 
who  are  made  subject  to  the  effect  of  such  a 
paper  are  better  able  to  understand  the  depre- 
ciation of  the  security,  and  to  bear  the  loss. 
\^hen,  however,  the  metallic  currency  is  de- 
based, the  loss  for  the  most  part  falls  on  those 
who  live  by  wages,  whose  hard  earnings  are 
mulcted  by  a  fraudulent  issue,  and  whose  inex- 
perience is  incompetent  to  deal  with  the  wrong 
conmiitted. 

The  second  table  annexed  to  this  article 
contains  an  account  of  moneys  actually  coined 
and  still  current   in  Europe,  and   in  some 


places  beyond  its  limits.  Some  change  haa 
been  effected  in  certain  German  states,  to  be 
treated  hereafter.  Continental  countries  an 
rapidly  approximating  to  the  use  of  a  common 
measure ;  for  instance,  in  adopting  the  franc 
through  Western  Europe,  and  the  thaler  over 
the  eastern  bank  of  the  Rhine.  Such  a  ten- 
dencj  is  not  only  natural,  but  highly  desirable, 
for  there  can  be  no  doubt  that  the  operations 
of  business  would  be  exceedingly  simplified, 
international  communication  would  be  made 
more  complete,  the  maintenance  of  peace  in 
the  world  would  gain  additional  strength,  and 
the  fluctuations  in  the  rate  of  exchange  be  re- 
duced to  the  narrowest  margin,  if  it  could  be 
possible  to  establish  a  uniform  standard  and 
a  tmiform  currency.  The  barbarism,  too^  of  a 
plurality  of  money  measures  in  communities 
where  commercial  relations  are  daily  becoming 
more  intimate,  is  of  comparatively  modem 
ori^,  for  some  centuries  ago  the  interftre- 
tation  of  rates  of  exchange  was  easy  and 
obvious. 


L  Ekolish  Coins. — Account  of  the  English  Silver  and  Gold  Coins;  showing  their  Value,  tU 
Seignoragc  or  ProJU  upon  the  Coinage,  and  the  Price  of  the  JPomd  Troy  of  Standard  Geld 
and  Silver,  from  the  Conquest  to  the  Present  Time, 
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MONEY 

n.  Aaomit  of  tie  ContenU  or  Weighty  and  of  the  Value  in  Sterling,  of  the  Principal  Gold 
Coins  of  different  Countries, 


Arsmux  DoxonoKS : 


Donbiednait    .       • 
BtVAiUA : 

Hax  d  or,  or  Maximilian 
■     Pocat 
CoLnoxi: 

Dnot 
DcniAu: 

Ctoiftiand'or  •       • 

SOTVTOgll  ■  •  • 

:    Ualf-aoTocigii .       . 

FBA5CI: 

1    Ki|x>Ieoa,orpleoeof  SOfraDOB 
I  Hambcro: 

Ducat  (doabte  in  proportion)  . 
•'  Hisonoi: 

IGcorfod'or 
Dnert 
Hollahd: 
•    Dao«b 
Xilta: 
Louis 
Mnjui; 
Seqidn      • 

lMi|i|)ia  or  pistole      • 
I    iOttre  piece  of  ]  808. 
I  Kaplk: 
'    Sdoditpleoeof  1783 

Sdocflt  pleoe,  or  oncetta,  of 
1818     .... 
I  KnrHSRLAXDB : 

Gold  licnif  or  14  florin  pieoo 
!     10  florin  pieoe,  1820. 


Cont»ou 
In  pur* 
Co>d 


f?6 
106*4 

77- 
M*8 

62*« 

988 

118-1 
66*56 

89*7 

63*9 

92HJ 
63*8 

62*8 

106- 

63*9 

88*4 
179*7 

131-9 

68*1 

117*1 
93*2 


Vaiai>  lo 

SUTlluy 


«.  d. 

18  10-92 

18  9*97 

18  7*44 
9  4*12  I 

9  8*70 

16  6*14 

20  0« 

0  10' 

16  10*6 

9  4*86 

16  4*66 

9  6*19  I 

9    418 

19  1*87  i 

9  4*98 

16  7*74 

18  9*64 

31  6*89 

10  8*40 

20  8*69  , 
16  6*98  i 


PoirruoAL : 

Dobraon  of  24,000  rees     • 

Dobra  of  12^  rees. 

Hoidore  or  Ldsbonnine  (},  fto., 
in  proportion)       •       ,       . 
Prussia  s 

Frederick  (double)  of  1800       . 

Frederick  (single)  of  1800 
Bomb: 

Scudo        •       •        •       •       • 
BuRSiA : 

Bncat 

Imperial  .       •       •       •       • 
Saboixia  : 

Carlino  (|  in  proportion) 
Saxont: 

Duoat 

Spain: 

P&rtole 

SwEDJsr: 

Ducat 

S^-rnoEBLAND : 

Piatole    ' 

Tubgakt: 

Zeochino  or  seqnin  .       •       • 
Ukitbd  Statrb: 

Eagle  {\  and  I  in  proportion)  . 
Vknicb: 

Zeochino  or  seqnin  (|  and  \  in 
proportion)   .... 
BastIxdtes: 

Mohurof  1770  .        .        .        . 

Mohnr,  half,  1787  (J  in  prop.) 

Mohur  sicca  of  Bengal     .       . 

Bupee,  Bombay,  1818 

Bupee  of  Kadras,  1818     . 

Pagoda  star      .       .       .       » 


Contnitt 

In  pars 

Gold 


401*6 
162*9 


184*6 
92*3 


63*2 
181*9 

219*8 
63*9 
90*1 
61*9 

106*9 
63*6 

246*1 

68*6 

186*8 
94* 
189-8 
164*7 
166* 
41*8 


Valor  In 
Bcerlinff 


f.  d. 

184  8*96 

71  0*70 

36  11*94 

33  7*84 

16  8*42 

64  11*43 

9  4-98 

82  2-81 

30  8*10 

9  4*34 

16  11*86 

9  2*23 

18  8*91 

9  6*83 

43  6-66 

9  6*83 

88  0*79 

16  7*64 

30  1*14 

29  1*78 

29  2*42 

7  4*77 


HI.  Afxomt  of  the  Contents 
an  Ounce,  of 


of  Weight,  and  of  the  Value  in  British  Standard  Silver  at  5s.  2d. 
the  Principal  Silver  Coins  of  different  Countries. 


I 


.  Ac^•^uA: 

I  Rix  dollar,  or  florin,  CoftvenHon 
I  Copftsock,  or  20  krentzer  piece 
I  Hfilbeoopf,or  10  krentser  piece 
I  BiDZ5: 

Eijblollsr 

Bat  ASIA: 
Blxiiollar  of  1800  (|  in  propor- 

tkm)     .... 
Coprtaock. 
BRrxswics: 
BixdoQar,  ComMiUiom 
Half-rizdoUar  . 
Dcmark: 
Rrkfdaler 
HAlf-r>ksdaler. 
Marie,  specie,  or  |  rykadaler 
Esr.LAXD: 
(TownCoW)     . 
Half-crown      .       .       • 
Shilling    .... 
Sxpeooe  .... 
CTWii(srtr)     . 
1    Balf-crown      .       •       . 
KhilHwg    .... 
^^upenoe  .       .       •       . 
r'luacK: 

Pnao      .... 
I     Dcmi-frano      . 
okoa: 

ScQdo.ofSUze. 
Hasrtbg: 
,     Rixdollar,  ipede     . 

Boable  mark,  or  89  schilling 

pteoe  (single  in  proportion) 
Ffen  of  8  schillings 
Hatoteb: 
,     lUxiioDar,  ComMiMiom     , 
'     noris,orpieceof  i.flno 
565 


CoiiiruU 
In  purs 
Sllwr 

179*6 
69-4 
28*8 

368*1 


346*6 
69*4 

399*9 
179*6 

888*4 
194*2 
64-4 

429*7 
914*8 
86-9 
42*9 
408*6 
201-8 
80*7 
40*8 

69*4 
34*7 

467*4 

397*6 

210*8 
60*1 

400*3 
900*8 


Vaitw  in 
Stcrllnf 


$.  d. 

2  1*07 

0  8-20 

0  4*01 

4  9* 


4    0*25 
0    8*29 


4    9*16 
9    1*07 


6-98 

3*11 
7*69 


0* 

6* 

0- 

6* 

8*86 

4*18 
0  11*27 
0    6*63 


0    9-69 
0    4-84 


6    3*87 
4    7*49 


9    6*86 
0    6*99 


4    7*89 
9    3*96 


Holland  : 

Florin  or  goilder  (}  in  prop.) 

12  stiver  piece  .       . 

Florin  of  Batavia     .       • 
Lubsck: 

Bizdollar,  specie     .       • 

Mark        .... 
Lucca: 

Scndo       .       .       ,       • 
Malta: 

Ounce  of  30  tari  of  Bmmannel 
Pinto    .... 

2tarlpisoe 
Milan: 

Scodo  of  6  lire  (I  in  prop.) 

Lira 

MODENA : 

Scndo       .... 
Naples: 

Dncat  new  (|  in  proportion) 

Piece  of  10  Carlini  . 
Kethkrlamdb: 

Florin       .... 

Half-florin  (with  divisions  in 
proportion)  •       •       . 
Poland: 

Florin,  or  gulden    •       • 
Portuoal: 

New  cmrado,  1809  . 

8eis  Tintema,  or  pleoe  of  120 


Testoon    .... 
Ties  yintems,  or  piece  of  60 

rees,  1802      .        • 
Half-testoon,  1802   . 
PonTDOUSBii  Colomixb: 
Piece  of  8  macutes,  of  FortU' 

gnceo  Africa 
Ditto  of  4  ditto 


Contrau 
in  pure 
SiiTcr 


146*8 
92-4 
141*6 

891*9 
106*1 

872*3 


837*4 
17*7 

319*6 
62*8 

287*4 

295*4 
396*1 

148*4 
76* 
84* 

198*3 

46*6 
42*6 

33*8 
90*4 


169*8 
78*1 


Yaloc  In 
Slcrling 


«  d. 

I  8*49 

1  0-90 

1  7*77 

4  6*73 

1  2*67 

4  3*98 


8  11*11 
0    2-41 


8*62 
7*87 


8    4*18 


6*24 
6*20 


1  8*7^ 

0  10^6^ 

0  11*72 

9  4*67 

0  6*60 
0    6*88 

0  3*26 

0  2*84 


1  10*81 
0  10*90 
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MONEY 


Prtthsll: 
BizdoUar,  ObnvmMM 
Florin,  or  piece  of  f        • 

Bomb: 
Sondo,  or  crown      •       •       • 
MeBao-floodo,  or  balf-ONwn 
Paolo 

Bithbia; 

BouUe 

Bouble  of  Aleaamder,  1805 

80  copeck  piece,  1767 

ft  copeck  ideoe .       •       .       • 

BABDCfIA: 

fiondo,  or  crown  (|  and  |  in 

^     prop.) 

Saxont: 

Blxdollar,  Ocmventim  (I  and  ^ 
in  proportion)      •       •       . 
Sicilt: 

Soodo  (i  in  proportion)  . 
BPAnr: 

Dollar,  of  late  coinage    . 

Half-dollar,  ditto     . 
SwxDEir: 

BizdoUar 


ContMil* 
In  par* 
SIWw 


196-4 

8T1*6 
18«'7 
87-2 

812*1 

S78-1 

62^ 

lfi'8 


824-7 

8M-9 

848-9 

870-9 
18C-4 

888-5 


$.  d. 

4  2-18 

9  8-70 

4  8*87 

2  1-98 

0  8-19 

8  7-58 

8  2-88 

0  8-74 

0  2-18 


8  9-84 

4  2-01 

4  0-62 

4  8-79 

2  1-88 

4  6-98 


SwrraKHiiAifD : 

Ben  of  4  franken 
Tttbdet: 

Pia8iM,1818    . 
Titbcant: 

Lira. 
XJunrsD  Beam: 

Dollar      . 


Blzdollar,  qpede 
Oopftniok        • 
East  Indobs: 
Bapee   sicca,  coined  by  the 
Beat  India  Company  at  Gal- 

Oaloatta,]818 
Bombay,  new,  or  Sorat, 
1818      . 
Cknapan/s  nxpee,  188S 
Fanam,  Canaaoie    . 
Bombar,  old 
Pmdicheny 
Ditto,  doable 
Gvldan  of  theDntch  Bad^  India 
Oompany,  1880     . 


^K" 


67-7 
58*4 

870-1 

809-1 
89-8 


175-8 
175-9 

164-7 
165- 
82-9 

85- 

22-8 

88- 

148^ 


«L  4. 

4  9-18 

0  9-4i 

0  7*45 

4  8-68 

4  S-14 

0  8-S5 


9    0-54 
9    O-M 

1  11-01 
1  11- 
0   4-5 
0   4-ffi 
0    8-18 

0  5*44 

1  8-72 


For  the  changes  intxoduoed  into  the  German 
Union,  see  ZoLLTBBBnr. 

The  following  tables  of  ancient  moneys  are 
extracted  from  the  essay  of  the  Eev.  Bobert 


Ha«i8ey,  M.A.,  sometime  Ftofessor  of  Eode- 
sinsticaL  Histoiy  in  the  UniTerrity  of  Oxford, 
the  latest  and  most  accurate  authority  on  the 
subject : — 


I.  AUio  Standard, 


c 

nialo 
2 

as(o 

«  Copper) 

Obolna 

l-6» 

4 

Obolxu 

1*26 

8 

Oboloi 



1  M 

16 

Diobolne 

81 

24 

12 

li 

Trlobolna 

4t-5 

82 

16 

2 

U 

Tetroboloa 

la      ......       . 

8  S 

48 

24 

12 

8 

2 

1^  ,  Drachn 

9t 

12 

6 

4 

»  1    « 

Didrachma l 

71 

24 

12 

8 

.  1    « 

2 

Tetradrachma    •       •       •           8 

8 

600 

800 

200 

150    I     100 

50 

25 

Mina      ...      4   1 

8 
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,  _      yot  Ceztain  officers 

of  the  Mint  vere  ttitu  designated,  under  whose 
Bopermtendence  and  zesponsibillty  the  yarions 
moneys  of  the  realm  were  manufactured.  In 
tbe  year  1837  the  government  contracts  with 
thit  company  ceased,  and  their  duties  were 
transferred  to  other  ofi&cers  under  the  more 
immediate  appointment  of  the  Master  of  the 
Mint  The  details  of  these  changes,  and  of  the 
doties  of  the  monejers  as  contractors  for  the 
mAnnfaetnre  of  the  money  of  the  reabn,  will 
be  foond  in  the  Parliamentary  Reports  rela- 
ting to  the  Mmt,  published  in  1887.  [Mint.] 
.XMiSoUer  Banoon.  A  balloon  filled 
▼ith  atmospheric  air  considerably  dilated 
°7  heat,  BO  called  from  its  inyentor.  A  fire- 
balloon. 
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BBonlltforiii  (Lat.  monile,  a  necklace),  A 
Botanical  term :  it  is  applied  to  the  pod  of  die 
Hedysarum  manUi/eruin,  from  its  necklaoe-like 
appearance. 

BBonimiacMB  (Monimia,  one  of  the  genera^. 
An  order  of  diclinous  Exogens,  of  the  Meni- 
spermal  alliance,  consisting  of  aromatic  trees 
or  shrubs,  with  opposite  leayes.  They  are 
found  mostly  in  the  forests  of  South  America. 
The  order  is  distinguished  bj  its  perigynouB 
stamens,  its  pendulous  seeds,  and  its  small 
embzyo  on  the  outside  of  copious  fleshy 
albumen. 

Monlmla  (after  M.  Moniz,  a  botanist  of 
Madeira).  A  subarboresoent  genus  of  UmbeUi' 
ftra  found  on  the  island  of  Deserta  Gh?ande» 
one  of  the  Madeira  group,  where  it  is  called 
the  Carrot-tree.  It  luis  a  crooked  woody  stem, 
one  to  four  feet  high,  gouty  at  the  base,  ter- 
minating in  a  tuft  of  decompound  broadly 
triangular  fern-like  leayes  one  to  three  feet 
long,  and  small  white  flowers  disposed  in 
compound  many-rayed  umbels.  The  orchil* 
patherers  and  fishermen,  who  resort  to  the 
island,  eat  the  roots  when  prevonted  by  weather 
from  getting  better  food.  These  roots  haye 
long  curyed  horn-like  diyisions,  black  outside, 
farinaceous  and  white  within,  and  much  more 
fibrous  than  those  of  a  carrot. 

asoiikeypot.  A  name  giyen  to  the  woody 
pericarp  of  Lecythis  oilaria. 

asonkstiood.  The  Aconitum  Napellus  of 
botanists.     [Aconttb.] 

Monoearpous  (Gr.  fUwSf  sinyle ;  KOfnrSt, 
fruit).  In  Botany,  a  term  invented  by  De 
Candolle  to  designate  what  gardeners  call 
annual  plants,  and  a  few  others  which,  like 
the  American  aloe,  although  they  may  liye  for 
many  years,  yet  perish  as  soon  as  they  haye 
once  borne  fruit. 

Monoolilainydaeiis  (G^.  /Upos;  x^<V*^'i 
a  doak).  In  Botany,  appUed  to  those  plants 
which  haye  but  one  floral  enyelope. 

]IKono43liord  (6r.  iAOp6xopl^9,  udth  one 
string).  In  Music,  an  instrument  consisting 
of  a  single  string  stretched  between  two 
bridges  standing  on  a  graduated  rule,  for  the 
purpose  of  measuring  the  yariety  and  pro- 
portion of  musical  sounds.  The  monochord  is 
called  the  harTnonical  eanon,  or  the  canonical 
rule. 

aKonoobromatio  Aamp.  When  a  solution 
of  common  salt  is  added  to  spirit  of  wine,  the 
mixture  bums  with  a  flame  m  which  yellow 
predominates  almost  to  the  exclusion  of  the 
other  coloured  rays ;  the  consequence  is,  that 
objects  yiewed  by  this  light  are  all  either 
yellow  or  black,  and  deficient  in  the  tints 
which  they  exhibit  when  seen  by  solar  light, 
or  by  that  of  our  ordinary  combustibles.  (Sir 
Dayid  Brewster,  Family  LUfrary,  on  '  Natural 
Magic.') 

aKonodirome  (Gr.  /ioySxp^t^os,  of  one 
colour).  A  painting  executed  in  a  single  colour, 
but  reUeyed  by  %ht  and  shade.  A  drawing 
in  chiaro-scuro  is  a  monochrome,  whether  in 
I  black  and  white  or  in  any  colour  and  white. 
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Many  of  the  ancient  painters  were  mono- 
chromists,  aa  for  instance  ZeuxU :  the  Bkia* 
gram  or  silhouette  is  not  a  monochrome,  though 
executed  in  a  single  colour.     [Paintino.] 

BKonoeotjrledons  (Gr.  fuivo;,  and  kotv- 
Xii^wv,  a  catfity).  A  class  of  plants  having  but 
one  cotyledon  or  seed-lobe  in  the  embryo. 
The^  are  now  more  generally  called  Endogbzts 
[which  see], 

SKonoaelplifl  (Gr.  ytSpoty  and  dcA^^s,  a 
wonOj).  A  name  given  by  De  Blainville  to 
the  first  sub-class  in  his  binary  division  of 
Mammalia,  comprehending  those  which  have 
no  supplementary  external  pouch  or  marsu- 
pium,  but  which  bring  forth  the  young  in  a 
state  sufficiently  mature  not  to  require  such 
additional  protection.  It  is  antithetical  to 
Didelphs. 

aSonodon  (Gt.  fior^ovf.  one-toothed).  The 
generic  name  of  the  narwhal,  signifying  its 
supposed  peculiarity  of  having  but  one  tooth, 
which  projects  like  a  horn  from  the  fore- 
part of  the  head ;  a  second  tooth,  however,  is 
always  to  be  found  concealed  in  the  adjoining 
jaw,  where  it  remains  in  a  rudimental  state. 
In  the  female  both  tusks  are  rudimental. 

nSoiiody  (Gr.  fiovtpSlOf  a  solo).  A  species 
of  poem  of  a  mournful  character,  in  which  a 
single  mourner  is  supposed  to  bewail  himself: 
thus  distinguished  from  those  pastoral  elegies 
(like  the  Daphnia  of  Virgil)  which  are  in  the 
form  of  dialogues. 

nSonoBola  (Gr.  fiSvos ;  oIkos,  a  house).  In 
Botany,  the  twenty-first  class  in  the  system  of 
Linnaeus,  comprising  the  Androgynous  plants, 
or  those  whose  structure  is  both  male  and 
female.  Thus  moncecious  means  having  both 
male  and  female  flowers  on  the  same  plant, 
but  separate. 

Monogeiiesls  (Gr.  fiSpos;  fivwiSy  birth). 
Professor  van  Beneden  understands  this  term 
as  applied  to  the  direct  developement  e.  g.  of 
an  Entozoon  from  a  parent  resembling  itself. 
Prof.  A.  Thomson  uses  it  as  applied  to  descent  of 
an  individual  from  one  parent  form,  containing 
both  the  sperm  cell  and  germ  cell,  or  male  and 
female  parent  principles. 

lUEonogram  (Gr.  /a^i^os,  and  ypdfjLfmj  Utter ^ 
or  writing).  An  abbreviation  of  a  name  by 
means  of  a  cipher  composed  of  two  or  more 
letters  intertwined  with  each  other.  Mono- 
grams were  used  on  coins  in  very  ancient 
times,  being  found  on  Greek  medals  of  the 
age  of  Philip  and  Alexander  of  Macedon.  The 
Greek  monogram  of  the  name  of  Christy  which 
resembles  P  placed  perpendicularly    in   the 

middle  of  an  X,  thus  £  is  foimd  on  coins  of  the 

age  of  Constantine.  By  far  the  greater  number 
of  the  ancient  monograms  are  still  unintelligible. 
Among  others  whose  researches  on  the  ancient 
monograms  may  be  consulted  with  advantage 
are  :  Montfaucon,  PaJceogra'phia  Graca ;  Froe- 
lich,  Annul.  Re//.  Si/r. ;  Combe,  Museum  Hun- 
terianum.;  Torremuzza,  Description  des  Mon- 
fiaies  de  Sidle;  Pellerin,  Beciteil  des  VtUes 
des  PeupleSf  et  des  Hois;  Mionnet^  Traits  d 
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la  NumisTMLiigue,  Monograms  are  frequently 
found  on  coins  and  maps  of  the  middle  ages ; 
and  they  are  also  to  be  met  with  as  a  substitute 
for  the  signature  of  the  princes  of  that  period. 
This  class  of  monograms  is  of  great  importance, 
and  their  investigation  constitutes  a  distinct 
and  peculiar  branch  of  diplomatics.  In  later 
times  monograms  were  frequently  emi)loyedby 
printers  and  engravers  to  record  their  names 
at  the  end  or  on  the  title-page  of  a  book,  or  in 
some  portion  of  an  engraving.  The  Abb^  de 
Marolles,  in  1667,  was  the  tot  who  directed 
attention  to  this  branch  of  the  subject;  and 
to  him  succeeded  Florent  Lecomte  {OiUnet 
des  Bingularites  ^Architecture^  ^c);  Orlandi 
{Abecedario  Pittorico) ;  Fr.  Chrut  {Anxeige  und 
Auslegung  der  Monoarammatwn) ;  De  Virloy 
(Dictumnaire  d^ Architecture) -,  and  Bjirtscn 
(Peintregraveur,  a  work  of  great  accuracy  and 
research).  But  the  most  complete  and  accurate 
information  on  this  class  of  monograms  is  to 
be  found  in  the  ediUo  optima  of  BruUiot 
(Dicti<fnnaire  des  Monogrammes^  ^c,  aver,  la- 
quels  les  Peintres,  ^c,  ont  designi  leurs  Nom.% 
2  tom.  4to.  Mimid^  1832 ;  a  work  founded  on 
the  principle  of  considering  ihe^rst  letter  of 
the  monogram  as  the  key  to  its  explanation). 

BKonoffrapli  (Gr.  ^{yos,  and  ypd^,  I 
write),  A  treatise  or  memoir  on  a  single 
subject,  as,  for  example,  the  greater  part  of 
the  memoirs  which  are  read  before  learned 
societies. 

Monogrynla  (Gb.  ^^ros,  and  7w^,  a  female). 
In  Botany,  the  name  given  by  Linnsus  'n  his 
system  to  the  first  order  or  subdivision  in  esch 
of  the  first  thirteen  classes  of  plants,  comprising 
such  as  have  one  pistil  or  stigma  only  in  a 
flower.  Thus  monogynous  means  having  but 
one  style  or  stigma. 

Monoid  (Gr.  /loyociS^r,  of  one  form).  A 
name  given  by  Prof.  Cayley  {Proc.  of  British 
Association,  1862)  to  a  surface  which  possesses 
a  conical  point  of  the  lughest  («  —  1)*'  powible 
order.  Such  a  surface  is  represented  by  the 
equation  Q  v  ^  P,  where  P  and  Q  are  homogene- 
ous functions  of  ar,  y,  z  of  the  orders  n  and  a  - 1 
respectively,  and  «sO  is  the  equation  of  a 
plaiie.  The  origin  is  the  conical  point,  or  ttr- 
iex.  The  cones  P  and  Q  are  called  respectively 
the  superior  and  inferior  cones  of  the  monoid. 
Such  surfaces  are  of  use  in  the  investigation 
and  representation  of  curves  in  space.  The 
hyperboloid  of  one  sheet  is  a  famihar  instance 
of  a  monoid. 

Monolitli  (Gr.  fiov6\iBos,  of  one  sUm^). 
A  term  recently  introduced  into  England,  to 
signify  a  pillar  consisting  of  a  sbgle  stone. 
Herodotus  speaks  of  a  huge  rock  of  this  ssort 
in  front  of  a  temple  at  Sais,  which  was  scooped 
out,  and  contamed  an  apartment  eighteen 
cubits  in  length,  twelve  in  breadth,  and  five  in 
height.  It  was  said  to  have  been  transported 
from  the  t/own  of  Elephantine  by  order  of 
king  Amasis,  and  to  have  occupied  3,000  men 
for  three  years  in  conveying  it.  Some  remark- 
able monoliths  have  been  found  in  EgTpt;  of 
these  the  zodiac  of  Bendeiah,  and  the  obelisk 
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of  Luxor,  both  of  which  liave  been  remored 
to  Piuis,  are  well-known  examples. 

Monolocne  (Gr.  iiivos,  and  A^f,  a  dit- 
n«rte\  A  speech  nttered  by  one  of  the 
dramatis  personam  of  a  play  when  alone,  or,  as 
it  is  mlgariy  termed,  speaJdng  to  himself.  In 
the  drama  of  ancient  Greece  soliloquies  are 
nre ;  for  the  passages  at  the  commencement, 
or  fT<doffues  of  plays,  where  the  first  actor 
eomes  forward  and  explains  his  own  character 
and  something  of  the  subject  of  the  piece  to 
the  audience,  can  hardly  be  termed  soliloquies. 
The  speech  of  i^ax  before  his  death,  in  the 
pkr  of  Sopkodes,  is  a  celebrated  exception. 

MoBOBMUiila  (Gr.  M^rof,  and  fiauyofmit  I 
rage).  Insanity  upon  one  particular  subject, 
the  mind  being  in  an  apparently  sound  state  in 
itfuence  to  other  matters. 

Moaome  or  Monomial  (Gb.  /dyos,  and 
K^t,  a  portion).  In  Algebra,  an  expression 
consisting  of  a  single  term.  It  may  or  may 
not  contain  more  than  one  factor.  Thus  a, 
2dA,  Zaex*  are  monomials. 

MoBomarans  (Gr.  fiSpos^  and  ttJip6st  a 
lioif'X  A  section  of  Coleopterous  insects,  in- 
cluding those  in  which  the  tarsi  were  supposed 
to  be  formed  of  a  single  joint. 

Bloiioiiij«rles  (Gr.  fUvos,  and  fw^r^  mus- 
cfr).  BsTalres  or  conchifers,  which  have  only 
OQe  adductor  muscle,  and  consequently  but  one 
muscular  impression  on  each  yiuye. 

Hoaonoorans  (Gr.  fi6yoSf  and  vtvpop, 
nerre),  A  term  applied  by  Budolphi  to  the 
series  or  primary  diyision  comprehending  the 
tainuils  which  he  believed  to  have  only  the 
ganglionic  system  of  nerves,  as  the  molluscs 
and  insects. 

KoBopetaloiis  (Gr.  fUroSt  and  w4ra\op,  a 
pfiai).  In  Botany,  a  term  applied  to  a  corolla 
the  petals  of  which  cohere  by  their  contiguous 
mannns,  so  as  to  form  a  tube. 

Monojfiicynaum  (Gr.  ^^^vAXof,  one- 
iuved).  In  Botany,  a  term  applied  to  a 
calyx  the  sepals  of  which  cohere  by  their 
coQtignons  edges  into  a  kind  of  tube  or  cup. 
It  also  denotes  anything  which  has  only  one 
leaf. 

Konopbjrodoiits  (Gr.  fU^os ;  ^^,  I  gene- 
raii^:  eSovs,  tooth).  In  2joology,  those  mammals 
which  generate  one  set  of  teeth,  as  e.g.  the 
•krths,  armadillos,  orycteropus,  ornithorhyn- 
ebos,  and  the  true  cetacea;  all  other  mammals 
that  hare  teeth  generate  two  sets,  called 
(Ucvfmus  and  permanent. 

Konopliyaitea  (Gr.  fioyo^vetrtu^  from 
^<^,  and  ^^19,  nature).  A  name  given  in 
the  fifth  centurv  to  certain  heretics  who,  in 
the  language  of  the  Athanasian  creed,  '  con- 
founded the  substance,'  that  is,  the  divine  and 
human  substance,  which  are  united  in  Christ, 
hut  neither  absorbed  into  the  othfer.  [In- 
ciEf ATioM ;  EcTYCHiAKs ;  Nbstorians.] 

IKoBopioarobranobiaiw  (Gr.  futy&rXtv- 
f9*,  vith  one  tidt,  and  fipdryx^^  ff*^)'  ^  name 
given  by  De  Bkinville  to  an  order  of  his  class 
faracephalophorat  comprehending  those  species 
which  leave  thi*  branchiae  more  or  less  com- 
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pletely  covered  by  a  part  of  the  mantlG,  and 
situated  on  the  right  side  of  the  body. 

XKoiiopoljr  (Gr.  iiovowwXla^  from  1161  os,  afone, 
and  Tu\4u,  I  sell).  In  the  history  of  English 
commerce,  we  shall  find  that  the  natural 
freedom  of  trade  has  been  greatly  interfered 
with  by  regulations  which,  ori^nally  enacted  as 
measures  of  police,  or  for  public  defence,  have 
been  made,  as  a  portion  of  the  royal  or  par- 
liamentary prerogative,  a  suurce  of  income  to 
the  crown,  or  of  pecuniary  advantage  to  the 
favourites  of  a  dommant  party  in  the  legiBlatiirc. 
It  is  clear  that  there  is  a  natural  right  to  free 
exchange,  and  that  any  interference  with  the 
fundamental  privilege  of  individual  action  (that, 
namely,  of  disposing  according  to  the  best  of 
a  man's  discretion  of  his  personal  labour  or 
its  products)  can  be  defended  only  on  those 
grounds  of  pubLc  policy  which  on  any  inter- 
pretation of  the  theory  of  government  must 
override  private  interest  orconveiiience,  in  cases 
where  the  latter  is  wholly  irreconcilable  with 
the  former.  It  is  hardly  necessary  to  observe, 
that  such  a  clashing  of  interests  is  very  rarely 
of  other  than  obvious  solution. 

In  early  times  the  police  exercised  over 
craftsmen  and  traders  in  towns,  and  by  impli- 
cation over  the  apprenticeship  of  the  former 
and  the  registration  of  the  latter  in  a  guild 
or  fraternity,  stood  in  the  place  of  that  modem 
method  of  municipal  government  which  is  not 
less  efiective  than  the  ancient  r%ime,  and  far 
less  obstructive  in  its  incidence.  The  appren- 
ticeship of  the  artisan  and  the  registration  of 
the  trader  was  a  pledge  of  good  conduct,  and  as 
the  privilege  in  either  case  was  to  some  extent 
a  reversal  of  the  feudal  system  of  dependence, 
the  aid  of  the  crown  was  invoked  in  order  to 
create  and  confirm  the  privileges  of  the  borough 
towns.  As  a  natural  consequence,  the  right 
of  sole  labour  and  sole  sale,  which  the  town 
achieved  as  a  protection  from  feudal  lords,  and 
the  crown  sustained  as  a  barrier  against  feudal 
insolence  or  independence,  degenerated,  when 
the  motive  for  the  institution  was  abolished, 
into  a  narrow  monopoly  on  the  one  side,  and  a 
lucrative  prerogative  on  the  other.  The  first 
age  of  monopoly  was  th%  monopoly  of  chartered 
towns,  and  their  analogues,  the  great  privileged 
markets  or  fairs. 

This  ancient  prerogative  of  the  crown  was 
after  the  Reformation,  when  society  was  wholly 
revolutionised,  exercised  in  favourof  individuals. 
Towards  the  close  of  Elizabeth's  reign,  the  grant 
of  monopolies  to  private  traders  had  become  so 
general,  and  withal  so  intolerable,  as  to  provoke 
angry  comments  in  the  House  of  Commons, 
where  in  particular  one  of  the  members  en- 
quired whether  bread  had  not  been  made  sub- 
ject to  monopolv.  These  private  monopolies 
were  declarecl  illeg?il  at  the  conclusion  of  the 
reii^  of  James  I.  But  in  the  end  tlie  powers 
claimed  by  the  crown  were  usurped  by  par- 
liament. 

Charters  conferring  special  rights  and  sole 
privileges  of  trade  on  companies  have  their 
beginning  at  about  the  same  date  with  private 
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monopolies,  but  after  the  Revolution  they  were  ] 
conferred  in  important  cases  vei^r  freely  by  pap- ' 
liamentv  There  was  indeed  this  defence  for 
the  action  of  the  legislature,  that  some  of  these 
corporations  of  traders,  as,  for  instance,  the 
Bank  of  England  and  the  South  Sea  Company, 
did  considerable  public  service  in  negotiating 
loans,  and  in  securing  lower  terms  for  the 
creation  of  public  stock  than  could  perhaps  hare 
been  procured  by  general  subscri ption.  But,  as 
we  have  learnt  smce  the  privileges  of  these 
great  companies  hare  been  invaded  or  annulled, 
the  effect  of  the  restriction  has  been  exceedingly 
detrimental  to  the  growth  of  public  wealth.  Had 
not  the  monopoly  of  the  bank  of  England  been 
invaded,  the  benefits  of  joint^tock  banking  \ 
could  not  possibly  have  been  afforded  to  the , 
community ;  and,  still  more  markedly,  if  the 
sole  privilege  of  trade  in  the  East,  secured  by 
its  older  charters  to  the  East  India  Company, 
had  not  been  annulled,  the  vast  and  flourish- 
ing commerce  with  the  regions  lying  beyond 
the  Cape  would  have  been  represented  by  the 
languid  and  unprofitable  tnmsactions  of  the 
incorporated  merchants  of  Leadenhall  Street. 
All  the  energy  which  is  now  peopling  Austral- 
asia with  the  Anglo-Saxon  race,  would  have 
been  lost  or  rendered  abortive  if  the  old- mono- 
poly of  the  Company  had  been  retained. 

A  fourth  phase  of  monopoly  was  that  which 
characterised  the  colonial  system.  In  order  to 
SHTure  the  fancied  benefits  of  a  sole  trade,  the 
government  of  this  country,  in  return  for  a  rigid 
system  of  an  exclusive  market  for  its  own  pro- 
duce, secured  the  colonists  the  questionable 
boon  of  imperial  protection,  and  reciprocated 
their  own  exclusive  right  of  traffic  by  prohibit- 
ing or  visiting  with  enormous  duties  the  impor- 
tation of  raw  produce  from  independent  states, 
provided  the  Bame  commodities  formed  a  part 
of  colonial  industry.  Hence  the  differential 
duties  on  sugar,  coffee,  timber,  &c.  It  is 
manifest  that  under  such  circumstances  the 
colony  and  the  mother  country  were  equally 
losers.  Both  paid  higher  prices,  or,  what  is  the 
same  thing,  expended  more  labour  for  inferior 
articles.  The  merit  of  refuting  theoretically 
the  absurdities  of  the  colonial  system  must  be 
assigned  to  Adam  Smith ;  the  practical  explo- 
sion of  the  reciprocity  scheme  was  found  in 
the  immense  impulse  given  to  trade  by  the  in- 
dependence of  the  American  plantations,  not- 
withstanding the  gloomy  predictions  of  com- 
mercial men  with  which  the  commencement  of 
that  epoch  was  accompanied. 

In  modern  language,  the  term  monopofy  is 
used  somewhat  loosely  for  such  special  advan- 
tages as  are  assigned  or  supposed  to  be  assigned 
to  particular  interests  in  tiie  community,  and 
which  are  held  up  to  odium  under  the  name  of 
class  legislation.  This  is  not  the  place  in  which 
any  discussion  on'  the  nature  or  the  number  of 
such  privileges  can  be  fitly  introduced  ;  but  in 
general  it  may  be  laid  down  as  an  economical 
axiom,  that  every  invasion  of  absolute  freedom 
in  acts  of  exchange  is  perpetually  open  to 
assault,  and  can  oi3y  be  defended  on  the  high- 
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est  grounds  of  public  policy;  and  that  it  is 
equally  certain,  that  the  advantage  given  to  pftr> 
ticular  interests  is  only  apparent,  and  tends  by 
a  just  law  of  retribution  to  the  ultimate  injniy 
of  the  favoured  class,  just  as  it  is  assuredly  an 
inexcusable  wrong  to  the  general  public. 

Monopoljlociie  (Gr.  /i^yos ;  voA^,  many ; 
and  \6yos^  a  diseouru).  A  term  recently  in- 
vented to  designate  an  entertainment  in  whicli 
a  single  actor  sustains  many  characters. 

MoiM>9ter«l  (Gr.  fuwtfvrfpoK,  trith  but  om 
wina).  In  Architecture,  a  temple,  or  areolar 
enclosure  of  columns,  without  a  cell. 

MoBorlajrma.  A  composition  in  verse,  in 
which  all  the  lines  end  witn  the  same  rhjme. 
This  species  of  composition  is  said  to  owe  its 
invention  to  Benin,  who  wrote  in  Latin,  and 
de'^licated  his  monorhymes  to  Pope  Alexander 

m. 

MoBOoepalovA.  In  Botany,  having  the 
sepals  all  united  into  one  body  by  their  edges. 

BKonostoma  (Gr.  i»op6trroft9Sf  foUh  cm 
mouth).  The  name  of  a  genus  of  Tr^natode 
Entozoa,  indnding  those  which  have  only  a 
single  pore,  serving  at  once  for  nutrition  and 
adhesion. 

IttonothalaniaM  (Gr.  ac^ms,  and  9^Xafut, 
a  chamber).  This  term  is  applied  to  thoee 
univalve  shells  which  have  only  one  chamber. 

MonottMlflin  (Gr.  fu^vor,  and  Bctfs,  God). 
The  belief  in  the  existence  of  one  God,  in  con- 
tradistinction to  polythdsm,  the  belief  in  many 
gods.  The  attempt  to  ascertain  the  extent  or 
the  origin  of  such  a  belief  must  cany  us  into 
an  examination  not  only  of  historical  and  other 
documents,  but  also  of  human  language.  If  it 
be  the  fact  that  all  names  or  words  which  now 
bear  an  abstruse  signification  *  had  thor  first 
rise  from  sensible  ideas,'  that  words  which  now 
denote  the  Divine  Spirit  meant  originally  no- 
thing more  than  the  breath  of  the  sky ;  if  it 
be  true,  as  Professor  Max  Miiller  holds,  that  the 
establishment  of  human  relationships  succeeded 
the  dawn  of  a  knowledge  of  numbers,  and  pre- 
ceded the  conception  of  a  Creator,  a  Ruler,  and 
Father  of  men,  it  would  follow  that  the  connc- 
tion  of  the  existence  of  one  GKxl  was  the  result 
not  of  an  intuition  but  of  a  gradual  education. 
The  question  cannot  be  satisfactorily  settled 
on  the  ground  of  authority ;  for  even  if  it  be 
granted  that  the  third  chapter  of  the  Book  of 
Genesis  sets  forth  unmistakably  a  religioa  in 
which  the  doctrine  of  the  Unity  and  supre- 
macy of  the  Godhead  was  united  with  that  of 
a  coequal  and  coetemal  Trinity,  we  cannot  bv 
reference  to  such  a  record  account  for  the 
growth  or  decay  of  monotheistic  belief  in  ra- 
tions cut  off  from  all  intercourse  with  the  5^ 
mitic  race.  If  it  be  maintained  that  the  Hel- 
lenic Zeus  is  a  corruption  of  the  Supreme  God 
originally  revealed  (Gladstone,  Homer  and  tie 
Homeric  Age  ii.  43  &c.),  we  are  met  by  the 
difficulty  tliat  that  which  is  so  perverted  cannot 
become  clearer  and  more  definite  in  Ihe  veir 
process  of  cormpt  developement  On  such  a 
supposition  not  only  must  the  positive  truths 
imparted  at  first  undergo  distortion,  but  the 
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ideas  involTed  in  them  miut  become  weaker 
ftod  wttker;  and  Urns  the  personality  and 
power  of  Zeoa  would  be  more  distinct  and  real 
in  tbe  earliest  times  than  in  the  later,  which 
appears  not  to  have  been  the  case.  But  if  we 
take  the  earlier  Yedic  writings  as  exhibiting 
the  most  primitive  workings  of  the  human  | 
Busd  with  which  we  are  acquainted,  it  would 
eeem  that  the  consciousness  of  their  own 
eziBtence  led  men  to  attribute  life  to  eveiy  ob- 
jeeL  This  life  was  not  necessarily  personal, 
for  they  had  scarcely  reached  the  distinction . 
between  consciousness  and  personality ;  it  was  ^ 
SEfflply  confined  to  'consciouaness ;  and  eyery . 
object  became  a  lining  reality,  and  every  word  | 
a  speaking  picture.  Hence  arose  the  mythical 
q>dech  which  described  the  daily  and  annual ! 
coarse  of  the  sun  [Mttholoot],  the  succession 
of  summer  and  winter,  and  the  phenomena  of  i 
etoods,  lightning,  earthquake  and  storms.  In  | 
all  this  there  was,  it  seems,  no  personification, 
and  still  less  was  there  any  allegory  or  meta- 
phor; but  while  such  language  expressed  a 
sentiment  and  a  belief,  it  was  hot  strictly  a 
lUigion.  This  first  condition  of  thought,  which 
rn^arded  every  object  in  creation  as  endowed 
vtth  life,  ooald  have  m  iiadf  only  two  pMsible 
dpTebpementa.  It  must  issue  either  in  an 
anthrc^morphoua  polytheism,  or  a  degrading 
fetish  wonhip ;  in  other  worda,  into  a  multipli- 
estion  of  deities  with  human  forma  and  pas- 
BioDs,  or  into  an  abject  terror  of  inanimate 
things.  The  former  result  is  exhibited  in  the 
mythological  system  of  the  Greeks  and  Latins ; 
but  it  camiot  perhaps'  be  said  with  truth  that 
this  mythology  determined  the  convictions  of 
any  who  deserved  the  name  of  thinkers.  All 
pnjed  to  2ieus;  but  if  the  Homeric  poems 
^)eak  of  a  2^us  who  has  many  earthly  loves 
sad  is  at  once  arbitrary  and  sensual  it  is 
equally  certain  that  Achilles  does  not  pray  to  a 
Ijing  god  who  owns  no  law  for  himself  and 
cuLQot  be  a  law  for  man.  If  the  Hesiodic 
poets  ascribe  to  the  gods  horrible  banquets,  to 
which  Findar  and  Plato  refused  to  give  credence, 
the  same  poets  bid  all  men  to  follow  after  jus- 
tice, because  the  gods  spend  their  time  not  in 
feasting,  but  in  watching  the  ways  and  works 
(tf  men.  In  short,  an  examination  of  the  He- 
siodic writings  seems  to  establish  the  position 
that  the  groesness  and  elaborateness  of  a  my- 
thological system  is  not  necessarily  a  measure 
or  a  test  of  the  real  religious  convictions  of  a 
people,  or  at  all  events  of  the  thinking  portion 
of  a  people.  Thus,  while  familiarly  handling 
these  mythical  tales,  Sophocles  (Od,  Tyr,  863) 
conW  speak  unequivocaU^r  of  a  purity  in  word 
and  deed  which  has  its  birth  not  on  earth  but 
ia  heaTen,  and  of  which  the  imperishable  law 
is  realised  in  a  god  as  holy  and  everlasting. 
The  case  of  the  Jewish  peopla  is  closely  paral- 
lel; for  while  the  prophets  exhibit  a  sure  and 
■ttadfast  trust  in  one  God  who  is  the  Father 
and  Judge  of  all  men,  yet  their  constant  re- 
moostnnces  are  sufildent  evidence  that  the 
gnat  body  of  the  people  could  scarcely  be 
cl>uactensed  by  any  other  name  than  that  of 
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polytheists  down  at  least  to  the  time  of  ths 
Babylonish  captivity.  But  a  further  light  is 
thrown  on  the  sulgect,  if  we  examine  those 
earlier  Vedic  writinp^s  which  form  '  the  oldest 
book  in  existence,'  irrespectivelv  of  their  age, 
for,  in  Prof.  Max  Miillw's  words, '  H  this  col- 
lection had  been  written  but  fifty  years  ago, 
in  some  distant  part  of  the  world  untouched  by 
the  general  stream  of  human  civilisation,  we 
should  still  caU  it  more  ancient  than  the  Ho- 
meric poems,  because  it  represents  an  earlier 
phase  of  human  thought  and  feeling.'  These 
writings  exhibit  with  singular  deaxness  and 
force  the  growth  or  the  influence  of  a  mono- 
theistic beUef.  For  many  striking  illustra- 
tions we  must  refer  the  reader  to  Professor 
Max  Miiller's  Hisiory  of  Sanskrit  Literature, 
ch.  iv.  But  we  may  quote  his  remark  that, 
long  before  the  Hindus  '  began  to  care  for  the 
laws  of  nature,  the  return  of  the  seasons,  the 
course  of  the  stars,  or  any  other  scientific  or 
practical  subject,  their  thoughts  were  fixed  on 
the  one  great  and  ever  recuziing  question,  What 
am  I  ?  What  does  all  this  world  around  me 
mean  ?  Is  there  a  cause,  is  there  a  Creator — 
a  God  ?  or  is  it  all  illusion,  chance,  and  fate  ? ' 
Yet,  even  while  the  poet  admits  that  *he 
knows  not  what  this  is  that  he  is  like,  and  that 
he  walks  turned  inward,  chained  in  his  mind,' 
he  adds, '  when  the  first  bom  of  time  comes 
near  me,  then  I  obtain  the  ^rtaon  of  this 
speech.'  In  the  same  hymn  Di  which  these 
words  occur  there  is  one  verse  which  explicitly 
declares  the  existence  of  but  One  Divine  Being, 
invoked  under  different  names. ^  'They  esdl 
(him)  Indra,  Mitra,  Yaruna,  Agni ;  then  he  is 
the  well-winged  heavenly  Garutmat  j  that  which 
is  One,  the  wise  call  it  many  ways ;  they  call 
it  Agni,  Yama,  M&tarisvan.*  In  another  hymn, 
the  poet,  askinff  repeatedly,  Who  is  the  god  to 
whom  we  shall  offer  our  sacrifice  ?  answers, 
*  He  who  through  His  power  is  the  only  King 
of  the  breathing  and  awakening  world,  He  who 
measured  out  the  light  in  the  air.  He  who  is 
Grod  above  all  gods,  the  Creator  of  the  earth, 
the  righteous,  who  created  the  heaven,  and  the 
bright  and  mighty  waters.'  The  hymns  in 
which  these  passages  occur  cannot  be  assigned 
to  any  period  later  than  the  ninth  century  be- 
fore the  Christian  era,  many  being  probably 
very  much  older:  it  becomes  unnecessary 
therefore  to  speak  of  the  expressions  of  a  like 
belief  which  nave  been  found  in  the  Orphic 
fragments,  in  words  attributed  to  Pythagoras, 
and  in  verses  said  to  have  been  sung  in  the 
Eleusinian  or  other  mysteries. 

HKonotheUtes  (Gr.  juoM»0cAirrai,  from  iduosy 
and  9iK»t  I  toU£),  A  sect  of  heretics,  who, 
while  they  avoided  the  error  of  the  Eutychians, 
and  allowed  the  two  natures  of  Christ  to  co- 
exist distinctly  in  the  unity  of  the  person,  con- 
ceived the  iiUluence  of  the  divine  will  so  to 
predominate  over  the  human  substance  as  to 
leave  to  the  latter  no  action  ox  efficiency  of  its 
own. 

The  origin  of  this  doctrine  is  ascribed  to  the 
emperor  Hexadiufl^  who,  in  the  year  630,  at- 
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tempted  to  reconcile  the  Eutychums  or  Mono- 
phybites  to  the  Catholic  church  by  a  middle 
course  of  this  nature,  and  published  an  edict, 
under  the  advice  of  some  theolo^^ians  of  the 
day,  in  assertion  of  it.  This  opinion  was  con- 
demned by  some  pronncial  councils  and  one 
general  council ;  and,  on  the  other  hand,  was 
maintained  by  the  edict  of  several  succeeding 
emperors.  Nor  was  the  question  finally  settled, 
though  silence  was  frequently  commanded  upon 
it,  until  it  was  forgotten  in  the  louder  disputes 
of  the  Iconoclasts  and  their  opponents. 

lUConotremes  (Gr.  t^ros^  and  T^fui,  a 
hole).  A  tribe  of  ovo-viviparous  Mammalia, 
of  which  only  two  genera  are  known  to  exist ; 
viz.  the  Platypus  or  Omithorhynchus,  and  the 
Echidna,  both  peculiar  to  Australia.  The  term 
is  indicative  of  the  common  cloacal  outlet  for 
the  excremental  and  generative  products. 

BKonotrifflypb.  In  Architecture,  such  an 
intercolumniation  in  the  Doric  order  as  brings 
only  one  triglyph  over  each  colimin. 

Monotropaceee  (Monotropa,  one  of  the 
genera).  A  small  oraer  of  curious  but  un- 
important parasitical  plants,  belonging  to  the 
Erical  alliance  of  hypogynous  Exogens.  They 
have,  half-monopetalous  flowers,  free  stamens 
all  perfect)  loose-skinned  or  winged  seeds,  and 
an  embryo  at  the  apex  of  the  albumen.  Tliey 
are  chiefly  found  in  fir  woods  in  cool  latitudes 
in  Europe,  Asia,  and  North  America. 

Monradlte.  A  hydratcd  silicate  of  mag- 
nesia and  protoxide  of  iron  from  Bergen,  in 
Norway ;  named  after  M.  Monrad. 

nfonrollte*  A  variety  of  Kvanite  from 
Mouroe,  Orange  county,  New  York. 

axonseig-neur.  A  title  of  courtesy  in 
France,  which  was  prefixed  to  the  titles  of 
dukes  and  peers,  archbishops,  bishops,  and 
some  other  exalted  personages,  and  used  in 
addressing  them.  Monseiffneur  simply,  be- 
fore the  Revolution,  was  the  title  given  to  the 
dauphin.  Monsieur  is  now  the  common  title 
of  courtesy  and  respect  in  France ;  and  before 
the  revolution  in  1830,  Monsieur  simply  was 
the  title  of  the  eldest  brother  of  the  king. 

Monsoons  (from  a  Malayan  word  signi- 
fying seasons).  In  Physical  Geography,  the 
name  given  to  a  certain  modification  or  dis- 
turbance of  the  regular  course  of  the  trade 
winds  which  take  place  in  the  Arabian  and 
Indian  seas.  Between  the  parallels  of  10° 
and  30°  south  latitude  the  eastern  trade  wind 
blows  regularly ;  but  from  the  former  parallel 
northwards  the  course  is  reversed  for  half  the 
year,  and  from  April  to  October  the  wind  blows 
constantly  from  the  south-west  During  the 
other  six  months  of  the  year  the  regular 
north-east  trade  wind  prevails.  The  south- 
west monsoon  is  supposed  to  be  occasioned  by 
the  great  rarefaction  of  the  atmosphere  over 
the  extensive  regions  of  Eastern  Asia  during 
the  summer  months.     [Trade  Winds.] 

Monster  (Lat.  monstrum).  Anything  out 
of  the  common  order  of  nature  is  occasionally 
designated  by  this  term ;  but  it  is  physiologi- 
cally employed  under  a  more  limited  accepta- 1 
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tion,  and  applied  to  animals  in  which  one  of 
more  parts  of  the  body  present  some  comreni- 
tal  malformation.  This  is  sometimes  apparent 
externally,  and  then  must  amount  to  some- 
thing exceeding  any  ordinary  deformity ;  or  it 
may  be  confined  to  internal  organs.  Bufbn, 
Blumenbach,  and  Meckle  have  treated  on 
monstrosity,  classifying  its  modifications  under 
three  heads :  the  first  mclading  cases  in  which 
parts  of  the  body  are  increased  in  number ;  the 
second  those  where  certain  organs  are  deficient ; 
and  the  third  including  cases  in  which  size, 
situation,  and  structure  are  concerned.  Other 
writers,  such  as  GeofFroy  St.  Hilaire  (Histoire 
des  Anomalies),  have  adopted  more  comprehen- 
sive arrangements ;  arising,  however,  out  of  the 
general  subdivision  of  monsters  into  simple 
and  compoimd ;  the  former  including  all  cases 
in  which  the  elements  of  a  single  individual 
only  are  concerned ;  the  latter  £ose  in  which 
the  constituent  parts  of  two  or  more  indivi- 
duals are  united.  Simple  monsters  have  again 
been  distributed  into  three  classes — the  first 
includmg  such  varieties  of  malformation  as 
chiefly  affect  one  organ  or  system  of  organs, 
without  materially  interfering  with  any  vital 
function :  these  anomalies  are  extremely  nn- 
merous,  and  haye  been  further  subdivided 
into  cases  where  size,  form,  or  structure  is 
affected,  and  those  in  which  the  malformation 
affects  the  arrangement,  connection,  or  nnmbcr 
of  parts.  The  second  class  in  this  arrange' 
ment  includes  cased  of  extensive  malformation, 
attended  by  great  deformity  and  by  disturbance 
of  vital  fmictions.  The  third  class  is  limited 
to  malformations  of  the  organs  of  generation, 
including  among  others  the  various  cases 
miscalled  hermaphrodites.  The  history  of  in- 
dividual cases  of  monstrosity  would  be  hers 
misplaced;  several  of  the  most  remarkable 
are  detailed  in  various  volumes  of  the  Pkilc- 
sophical  Transactions  ;  in  the  TrtaisaeHons  t>f 
the  Medico-Chirnrgical  Society;  and  in  the 
Penny  Cytlopadiat  art.  'Monster.* 

asonsters  or  CHilmerleal  Fignres.  In 
Heraldry,  a  species  of  bearings,  of  which 
some  are  very  common  in  English  coats  of 
I  arms,  and  others  common  in  foreign,  although 
I  not  often  used  in  our  own.  The  sagittaiy  or 
centaur,  man-tiger,  sphinx,  harpy,  triton, 
and  mermaid,  are  monsters  compounded  of 
the  human  and  bestial  shape.  Of  monstrous 
beasts,  the  most  common  in  armorial  bearings 
,  are  the  dragon,  the  griffin  (a  compound  of  tho 
I  eagle  and  the  lion),  the  wyvem  (a  two-legged 
dragon) :  besides  these,  there  are  the  unioom, 
the  heraldic  antelope,  tiger,  and  ibex  (which 
are  chimerical  figures,  but  representing  the 
natural  beast),  the  musimon  (an  animal  be- 
tween the  goat  and  the  sheep\  and  the  sala- 
mander. Monstrous  birds  are  the  phcenix, 
cannet,  martlet,  aUerion,  cockatrice,  &c 

Mont  de  Pl^te  (Fr.;  Ital.  Monte  di 
Pietst).  The  name  given  on  some  parts  of  the 
Continent  to  certain  benevolent  institutions,  es- 
tablished for  the  purpose  of  lending  mosey  to 
the  poor  at  a  moderate  rate  of  interest    They 
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ongtnat«d  imder  the  papal  ^Ternment  in  the 
firWnth  oentuTj,  and  were  intended  to  oonn- 
tezrail  the  exorbitant  usnrioiis  practices  of  the 
Jevs,  who  formed  at  that  period  the  great 
mocer-lenders  of  Enrope.  These  institutions 
▼''rc  afterwards  introduced  into  many  of  the 
CouUnental  states ;  and  similar  establishments 
existed,  and  in  some  cases  still  exist,  at  Paris, 
Madrid,  Brussels,  Ghent,  Antwerp,  &c.  Monti 
fntntniarii  are  public  granaries,  from  which 
corn  is  sold  to  the  necessitous  Italians,  on  a 
principle  somewhat  analogous  to  that  on  which 
iuma  are  lent  by  the  Mont  de  Pi^t^. 

lloiit»nlsf  ■  Heretics  of  the  second  cen- 
tniT,  who  derire  their  name  from  their  founder 
Huctanns,  a  Phr%'gian  (from  which  circum- 
stance they  are  also  sometimes  called  Phry- 
p;iD8  and  Cataphrygians).  Montanus  asserted 
tkit  he  had  received  from  the  Holy  Ghost 
sp<fdal  knowledge  on  points  not  made  known 
to  the  Apostles,  and  aided  by  two  enthusiastic 
Tomen,  named  Prisdlla  and  Mazimilla,  soon 
{r!ith<>red  round  him  a  large  body  of  followers. 
Th<>  most  celebrated  of  his  adherents  was  Ter- 
tullijin.  Montanus  refused  to  communicate 
for  erer  with  persons  guilty  of  notorious  crime, 
and  held  it  unlawful  to  fly  in  times  of  perse- 
cQti<KL  He  also  condemneid  second  marriages, 
and  enjoined  the  obseirance  of  three  Lents. 
The  lect  was  sulniequently  divided  into  two 
laaDches,  one  following  Proclus,  the  other 
leins  composed  of  the  adherents  of  iBschines. 

Montant  (Fr.).  In  Architecture,  any  up- 
right piece  in  a  system  of  framing. 

Koate  Bolea  Bepoalts.  The  older  ter- 
tiaiy  rocks  of  the  neighbourhood  of  Monte 
Boka,  in  North  Italy,  are  so  remarkable  for  the 
fnormans  multitude  and  variety  of  the  fossil  re- 
aainsof  fishes  which  they  contain,  as  to  be  often 
Bpedally  referred  to.  They  are  chiefly  muddy 
lunestones,  and  it  is  scarcely  possible  to  break 
open  a  slab  without  finding  mdications  of  these 
fu6sila.  Near  Mount  Lebanon  is  a  similar  and 
almost  equally  rich  locality  of  about  the  same 
gtolofncal  age. 

llMitem.  The  name  given  to  an  ancient 
castom  till  lately  prevalent  among  the  scholars 
of  Eton,  which  consisted  in  their  proceeding 
^TefT  third  year  on  Whit  Tuesday  to  a  tumu- 
la  (Lat  ad  montem,  whence  the  name),  near 
the  Bath  road,  and  exacting  money  for  iidty  as 
it  VBs  called,  from  all  persons  present  or 
puMTs  by.  The  sum  so  collected  was  given 
to  the  captain^  or  senior  scholar  of  the  school, 
to  uaist  in  defraying  the  expenses  of  his 
fr-idence  at  the  university.  (Huggett's  MS. 
OMietions  for  a  history  of  Windsor  and  Eton 
roUepes,  in  the  British  Museum ;  and  Brand's 
Pujndar  Antiquities.) 

KoBtti  (Ger.  monat,  Lat.  mensis,  Gr.  fi^y, 
from  the  same  root  with  Mni,  mocnt  Lat. 
menanra,  Sause.  mA,  to  measure).  The  twelfth 
I*rt  of  our  calendar  year.  It  is  so  called  from 
itA  being  the  period  of  the  moon*s  revolutioD 
ronnd  the  earth.     [Calbndab.] 

VontleeUite.  A  variety  of  ChryRolite, 
fuuid  ia  small  embedded  crystals  at  Vesuvius. 
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Named  after  Monticelli,  the  Neapolitan  mine- 
ralogist. 

Montmorilloiiita.  A  rose-coloured,  hy- 
drateil  silicate  of  alumina,  &c.,  found  at  Mont- 
morillon,  department  of  La  Vicnne. 

XMConumeiit  (Lat.  mouumentum).  A  me- 
morial for  perpetuating  the  remembrance  of 
an  event ;  td8o  a  cenotaph  in  memory  of  the 
dead.  The  productions  of  architecture  and 
sculpture  intended  to  transmit  to  posterity  the 
memory  of  individuals  and  events  are  most 
generally  called  monuments.  Among  those  in 
honour  of  individuals  are  tombs  and  sepulchral 
edifices  or  columns.  The  most  ancient  are 
the  obelisks  and  pyramids  of  Egypt.  Greece 
abounded  with  monuments  of  tnis  nature. 
Among  such  buildings  were  the  Choragio 
monuments,  in  honour  of  those  who  had  re- 
ceived the  prize  as  choragi  in  the  theatrical  and 
musical  games ;  and  of  these  the  most  splen- 
did is  the  choragic  monmnent  of  Lysicrates, 
vulgarly  called  the  Lantern  of  Demoethenea. 
Among  Eoman  monuments  of  this  class  the 
triumphal  arches  are  in  the  first  rank.  The 
column  called  the  Monument  of  London,  and 
the  Duke  of  York's  column,  illustrate  respec- 
tively the  definition  above  given. 

asood  (Lat.  modus).  In  Grammar,  the 
designation,  by  the  form  of  the  verb,  of  the 
manner  of  our  conception  of  an  event  or  fact, 
whether  as  certain,  contingent,  possible,  de- 
sirable, or  the  like.     [Gbahmab.] 

Mood  of  a  Categorical  Syllorlanu 
In  Logic,  the  designation  of  the  tliree  pro- 
positions of  a  syllo^sm  in  the  order  in  which 
they  stand,  according  to  their  quantity  and 
quality. 

aKoon  (Gr.  m^*^?  Ger.  mond  f Month]). 
The  satellite  of  the  earth.  The  moon,  after  the 
sun,  is  not  only  the  most  conspicuous,  but,  in  an 
astronomical  point  of  view,  the  most  interesting 
of  the  celestial  bodies.  The  variety  of  her 
'  phases,  her  eclipses,  and  the  rapidity  with 
which  she  changes  her  place  among  the  fixed 
stars,  drew  the  attention  of  the  earliest  ob- 
servers of  the  heavens ;  and  in  modem  times 
the  important  application  of  the  theory  of  her 
motions  to  navigation  and  the  determination 
of  terrestrial  longitudes,  has  given  the  Lunar 
Theory  the  first  rank  among  the  objects  of 
astronomical  science. 

Phases  of  the  Moon. — The  different  phases  of 
the  moon  were  probably  the  first  celestial  phe- 
nomena that  received  a  correct  explanation. 
By  observing  them  attentively  during  the 
course  of  a  single  revolution,  it  would  be  in- 
ferred that  they  are  occasioned  by  the  reflection 
of  the  sun's  light  from  the  spherical  surface  of 
the  moon  ;  and  accordingly  the  fact  had  been 
recognised  by  the  earliest  astronomers.  Let  T 
be  the  place  of  the  earth,  and  A  B  C  D  E  F  G  H 
successive  portions  of  the  moon  in  her  orbit, 
the  sun  bemg  supposed  to  bo  situated  in  the 
straight  line  T  A,  and  at  so  great  a  distance 
that  lines  drawn  from  it  to  every  part  of  the 
moon's  orbit  may  be  regarded  as  parallel. 
Wlien  the  moon  is  at  A,  she  is  in  conjunction 
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with  the  sun,  and  passes  the  meridian  at  the 
same  time;  and  her  illuminated  hemisphere 
being  then  turned  directly  away  from  the 
earth,  no  portion  of  her  disc  is  visible.  A  few 
days  after  the  coigunction  the  moon  begins  to 
a  appear  on  the  eastern  side 

^^^^j^-^^,^^  oi  the  son  at  B,  haying 
»jj(^^  ^9F  the  form  of  a  crescent, 
/^  ^      the  horns  of  which  are 

a(L  ^  9*  turned  eastvoard,  or  away 

T  I      from  the  sun.    When  she 

arrives  at  C,  or  90^  from 
her  conjunction,  the  earth 
is  in  the  plane  of  the 
great  circle  of  her  orb, 
which  forms  the  boundary  between  her  dark 
and  illuminated  hemispheres,  and  consequently 
half  the  disc  is  visible.  The  moon  is  then  in 
her^r«^  quarter.  At  D  more  of  the  illuminated 
hemisphere  is  turned  towards  the  earth,  and 
she  appears  gibbous.  At  £  she  is  in  opposition 
to  the  sun;  the  illuminated  side  is  turned 
directly  to  the  earth,  and  the  disc  appears 
round  or  full.  After  passing  E  the  disc  begins 
to  wane,  and  from  £  to  G  appears  gibbous. 
When  at  G,  or  ^70°  from  the  conjunction,  she 
is  in  the  third  quarter.  From  this  point  to 
the  coigunction  the  moon  again  appears  as  a 
crescent,  becoming  narrower  as  she  approaches 
to  A ;  but  the  horns  of  the  crescent  are  now 
turned  wettumrd^  still  away  from  the  sun.  The 
straight  line  which  joins  A  and  E  is  called  the 
line  of  the  syzygiea ;  that  which  joins  C  G  is 
the  line  of  the  qtuidratures ;  and  the  points 
B  D  F  H,  situated  at  equal  distances  from  those 
lines,  are  called  the  octants.  The  magnitude 
of  the  illuminated  portion  of  the  disc  is  thus 
seen  to  depend  on  the  position  of  the  moon 
relatively  to  the  sun  and  the  earth,  and  is 
easily  d(^termined  by  a  geometrical  construc- 
tion. The  mean  period  of  time  in  which  a 
revolution  of  the  phases  is  completed,  or  in 
which  she  passes  from  one  conjunction  to  the 
following,  is  29  d.  12h.  44  m.  2*8  s. 

Distance  and  Mag^iitude  of  the  Moon. — ^The 
moon's  distance  from  the  earth  is  found  from 
her  horizontal  parallax,  which  may  be  deter- 
mined either  by  simultaneous  observations  at 
stations  very  distant  from  each  other,  or  by 
means  of  the  occultations  of  fixed  stars  by  the 
moon.  From  such  observations  it  is  found 
that  the  amount  of  the  parallax  varies  consi- 
derably at  different  times.  Its  mean  value 
gives  the  average  distance  of  the  moon  from 
the  earth,  equal  to  69-9  of  the  earth's  equa- 
torial semidiameters,  or  about  237,000  miles, 
which  is  upwards  of  400  times  less  than  the 
distance  of  the  sun.  Combining  this  result 
with  the  apparent  magnitude  (31'  26")  of  the 
moon's  diameter,  when  at  her  mean  distance, 
it  results  that  the  diameter  of  the  moon  is 
to  that  of  the  earth  in  the  proportion  nearly 
of  3  to  1 1  ;  whence  the  volume  of  the  moon 
is  only  about  l-49th  of  the  volume  of  the 
earth. 

A  recent  discovery  has  shown  us  that  the 

telescopic  diameter  of  tlie  moon  is  about  2" 
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larger  than  the  real  one.  This  may  be  due  to 
irradiation  entirely,  or  to  irradiation  and  sn 
atmosphere. 

Inctmaiion  and  Hodes  of  the  Lunar  Orbii.— 
The  moon's  orbit  is  inclined  to  the  ecliptic 
under  an  angle  of  6°  8'  47*9^ ;  but  the  line  in 
which  it  intersects  the  ediptic,  or  tlie  line  of 
the  nodes,  does  not  maintain  a  fixed  positioo 
on  the  plane  of  the  ecliptic  It  is  obserred 
that  the  moon  passes  from  one  of  the  nodes  to 
the  opposite  one  in  less  time  than  is  required 
to  pass  through  180^  of  longitude;  hence  the 
line  of  the  nodes  has  a  retr^rade  motion  on 
the  ecliptic ;  and  its  motion  is  so  considerable 
that  it  completes  a  revolution,  or  returns  to  it» 
former  position,  in  a  period  of  6798*28  days,  or 
about  18*6  years.  This  period  is  remarksMe, 
as  being  that  after  which  the  eclipses  of  the 
sun  and  moon  again  return  nearly  in  the  same 
order.  The  cause  of  the  regression  of  the  line 
of  the  nodes  is  the  attractive  power  of  the  sna. 
which  is  always  tending  to  draw  the  moon  into 
the  plane  of  the  ecHptic,  and  which  would  ar 
length  cause  her  orbit  to  coincide  with  that 
plane,  were  the  tendency  not  counteracted  by 
the  angular  motion  of  the  moon  round  the 
earth.  By  reason  of  the  angular  motion  the 
mean  indmation  remains  the  same,  and  thf 
resulting  effect  is  the  retrograde  motion  of 
the  nodes.  But  as  tlie  sun's  ^stance  from  the 
earth  is  a  variable  quantity,  the  effect  of  tho 
solar  action  in  displacing  the  moon's  orbit  is 
also  variable.  Hence,  and  also  on  TarioiK 
other  accounts,  the  motion  of  the  nodes,  aod 
the  inclination  of  the  lunar  orbit  to  the  ecliptii% 
are  subject  to  certain  periodical  changes,  all 
which  mnst  be  accurately  appreciated  ami 
computed  in  the  formation  of  the  lunar  tables. 
[Pbbtukbations.  ] 

Eccentricity  of  the  Lunar  OrbU.— The 
general  orbit  of  the  moon  is  an  ellipse,  haTiOf? 
the  earth  at  one  of  its  foci ;  but  on  account  of 
the  disturbing  force  of  the  snn,  and  the  dif- 
ference of  the  intensities  of  this  force  when 
the  moon  is  differently  situated  lelatiTclj  to 
the  earth  and  sun,  the  ellipse  is  oonstantlT 
changing  its  form  and  position  on  the  plane  of 
the  orbit ;  and  hence  the  numerical  vun^  as- 
signed to  aU  its  elements  are  to  be  considered 
only  as  average  or  mean  values.  The  distance 
of  the  moon  from  the  earth  when  in  apogee^  or 
at  her  greatest  distance,  is  68*842  semidiaineters 
of  the  earth ;  and  when  in  peri^eSt  or  at  her 
least  distance,  66*916  semidiameters ;  whence 
the  eccentricity,  or  distance  of  the  focos  from 
the  centre,  is  about  0*066,  half  the  major  axis 
being  taken  as  nnity.  According  to  the  best 
tables,  it  is  0*0548442.  On  comparing  the 
positions  of  the  major  axis,  which  is  called  the 
line  of  the  apsides,  at  different  times,  in  re- 
spect of  the  fixed  stars,  it  is  fonnd  to  have  a 
rapid  motion  eastward,  completing  a  whole 
circuit  in  3232*67  mean  solar  days,  or  nearly 
nine  years.  But  this  mean  motion  is  subject 
to  inequalities  of  considerable  magnitude.  Th« 
different  situations  of  the  line  of  the  apsides 
with  respect  to  the  line  of  the  sjx;^;ie8  gives 
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rise  to  the  ineqnaUty  of  tihe  lunar  motion, 
ealled  the  9Vfction.    [EvBcrioir.] 

Different  Speeiea  of  Lunar  Mentha. — Aa  the 
porindpal  points  of  the  lunar  orbit— the  syzy- 
gies,  the  nodes,  the  apsides — are  in  a  state  of 
rotation  with  different  velocities,  and  in  dif- 
ferent directions,  it  follows  that  the  period  of 
time  in  which  the  moon  completes  a  revolution 
with  respect  to  any  of  these  points,   or  to ; 
the  fixed  stars,  will  be  different  in  each  ease. 
These  periods,  which  are  called  Innar  moniha, 
may  be  explained  as  follows :  Let  £  be  the 
centre  of  the  earth,  asbt 
the  orbit  of  the  moon,  a  h 
the  transverse   axis    or 
line  of  the  apsides,  s  t  the 
line  of  the  syzygies,  n  m 
the  line  of  the  nodes,  and 
A  S  B  N  the  great  circle 
of  the  sphere  in  the  plane 
of  the  ecliptic    Also,  let 
P  be  a  fixed  point  on  this  circle ;  and  suppose 
tbe  moon  to  be  at  «,  or  seen  in  the  direction 
E  P.    The  time  whi^  elapses  while  the  moon 
passes  from  p,  and  returns  to  the  same  point 
of  the  ecliptic,  is  called  the  tropical  revolution, 
and  differs  only  about  seven  seconds  from  the 
time  in  which  the  moon  returns  to  the  same 
fixed  star,  or  performs  a  sidereal  revolution. 
Sapposenow  the  moon  to  beat «,  in  the  line  of  the 
syzygies ;  when  the  moon  advancing  from  «,  in 
the  direction  m  6  n,  has  again  come  round  to  the 
same  point  of  the  ecliptic,  she  will  not  now  be  in 
conjunction ;  for,  in  the  interval,  the  sun  has 
ftdyanced  from  S  to  S'  (nearly  a  twelfth  of 
the  circmnference),  and  consequently  the  moon 
must  go  on  to/,  tiU  she  overtakes  the  sun,  before 
she  letoms  to  her  conjunction.    The  interval 
from  conjunction  to  oonjimction  is  the  synodic 
period^  and  exceeds  the  tropical  period  by  two 
days  and  about  five  hours.    Next,  suppose  the 
moon  to  be  at  her  perigee  a,  or  seen  in  the 
direction  E  A ;  while  the  moon,  after  leaving  a, 
is  describing  her  orbit,  the  line  of  the  apsides 
£A  revolves  through  the  angle  AE  A',  and 
consequently  the  moon,  after  coming  into  the 
line  £A,  must  oontioue  to  advance  till  she 
comes  to  of  before  she  arrives  again  at  her 
perigee.    The  interval  from  perigee  to  perigee 
18  called  the  anomalistic  period;  and  it  is  also 
longer  than  the  tropical  period,  though  much 
shorter  than  the  synodic,  inasmuch  as  the  line 
of  the  apsides  requires  about  nine  years  to 
complete   its  revolution,    while  that  of  the 
syzygies  is  completed  in  one  year.    Lastly, 
snppoee  the  moon  at  n  in   the  line  of  the 
nodes.    "While  the  moon  is  advancing  round 
her  orbit,  the  line  of  the  nodes,  E  N,  moves 
backward   into  the    direction    EN';    conse- 
qnentlyihe  moon  will  have  come  up  to  her 
iwde  at  a'  before  she  has  completed  a  revolu- 
tion on  the  ecliptic.    The  interval  from  node 
to  node  is  called  the  nodical  period^  and  is 
shorter  than  any  of  the  other  periods.    The 
following  table  exhibits,  in  mean  solar  days, 
the  mean   lengths    of    the    different    lunar 
periods  or  months : — 
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Synodic  revolution 
Sidereal 
Tropical  . 

Anomalistic     . 
Nodical 


Days 
29-53059 
27-32166 
27-32168 
27-66460 
27-21222 


Aecderaiion  of  the  Moon's  mean  Motion, — 
On  comparing  observations  of  the  moon  made 
at  distant  intervals  of  time,  it  has  been  disco- 
vered that  h^r  mean  motion  has  been  undergoing 
a  constant  acceleration  since  the  earliest  times. 
This  acceleration  is,  however,  extremely  small, 
amounting  only  to  10"  in  a  century,  and  there- 
fore is  insensible  for  any  moderate  interval  of 
time,  though  it  becomes  discernible  after  a 
few  centuries.  Being  measured  by  centuries, 
it  is  called  the  secular  aecderaiion  of  the  mean 
motion.  Its  physical  cause  was  found  by  Laplace 
to  be  a  diminution  of  the  eccentricity  of  the 
earth's  orbit.  For  descriptions  oi  eclipses  of  the 
moon,  eclipses  of  the  sun  by  the  moon,  rotation 
and  UbraUon  of  the  meant  see  Eglipsb  and 

LlBBiLTIOir. 

Appearance  and  Physical  Constitution  of 
the  Moon. — On  looking  at  the  moon  with  the 
naked  eye,  her  disc  appears  diversified  by  dark 
and  bright  patches,  which  are  due  to  the  un- 
equal reflection  of  light  by  different  portions 
of  the  lunar  surface,  and  not  to  mountains  and 
valleys  as  is  commonly  supposed.  A  very 
moderate  telescopic  power,  however,  sufi&ces 
to  show  that  nearly  the  whole  smilace  of  the 
moOn  is  covered  with  elevations  and  depres- 
sions, which  are  especially  evident  at  the  lioe 
of  separation  (called  the  terminator)  between 
the  illuminated  and  dark  hemispheres.  This 
line,  which,  if  the  surface  were  even,  would 
be  sharply  de£ned,  is  at  all  times  extremely 
ragged,  and  indented  with  deep  recesses 
and  prominent  points.  The  mountains  near 
it  cast  behind  them  long  black  shadows 
(as  do  mountains  on  tlie  earth  when  the 
sun  is  in  the  horizon),  from  the  micromo- 
trical  measurement  of  which  the  height  of 
the  mountains  may  be  calculated.  Accord- 
ing to  Sir  J.  Herschel,  some  of  the  highest  of 
them  exceed  1}  English  mile  in  perpendicn^ir 
altitude.  T^cho,  the  bright  spot  in  the  south- 
east quarter  from  which  the  rays  seem  to  run, 
is  apparently  a  volcanic  crater,  60  miles  in 
diameter  and  16,000  feet  deep,  surrounded 
by  broad  terraces  within,  and  with  a  central 
moimtain  about  6,000  feet  high.  Schroeter 
has  estimated  the  average  height  of  the  lunar 
mountains  to  be  upwards  of  five  English 
miles ;  but  it  is  easy  to  see  that  the  measure- 
ment is  not  susceptible  of  much  accuracy. 

'The  generality  of  the  lunar  mountains.' 
says  Sir  J.  Herschel,  'present  a  striking 
uniformity  and  singularity  of  aspect.  They 
are  wonderfully  numerous,  occupying  bv  fur 
the  larger  portion  of  the  surface,  and  almost 
universally  of  an  exactly  circular  or  cup-shaped 
form,  foreshortened,  however,  into  ellipses  to- 
wards the  limb ;  but  the  larger  have  for  the 
most  part  fiat  bottoms  within,  from  which  rises 
centrally  a  small,  steep,  conical  hilL    They 
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offer,  in  short,  in  its  highest  perfection,  the 
true  Tolcanic  character,  as  it  may  be  seen  in 
the  crater  of  Vesuvius ;  and,  in  some  of  the 
principal  ones,  decisive  marks  of  volcanic 
stratification,  arising  from  successive  deposits 
of  ejected  matter,  may  be  clearly  traced  with 
powerful  telescopes.  What  is,  moreover,  ex- 
tremely singular  in  the  geology  of  the  moon  is, 
that  although  nothing  having  the  character  of 
seas  can  be  traced  (lor  the  dusky  spots  which 
are  commonly  called  aeas^  when  closely  exa- 
mined, present  appearances  incompatible  with 
the  supposition  of  deep  water),  yet  there  are 
large  regions  perfectly  level,  and  apparently 
of  a  decided  alluvial  character.'  ('Astronomy,' 
Cabinet  Cyclopadia,  p.  229.) 

The  moon  has  no  atmosphere,  or  at  least 
none  of  sufficient  density  to  refract  the  rays  of 
light  in  their  passage  through  it.  There  is 
consequently  no  water  on  her  surface  ;  and  no 
animal  similarly  constituted  to  those  which 
inhabit  the  earth  could  subsist  there.  Her 
surface  presents  no  appearance  of  vegetation, 
or  of  variation  which  can  be  ascribed  to  a 
change  of  seasons.  Everything  appears  solid, 
desolate,  and  unfit  for  the  support  of  animal  or 
vegetable  life.  Whether  the  materials  of  which 
the  lunar  substance  is  composed  are  of  the 
same  nature  as  those  which  compose  the  earth, 
there  are  no  means  of  knowing.  From  the 
effect  of  the  moon's  gmvitation  in  producing 
the  nutation  of  the  earth's  axis,  the  mass  of 
the  moon  is  determined  to  be  very  nearly 
l-80th  of  the  mass  of  the  earth ;  whence,  as 
her  volume  is  only  l-49th  of  the  earth's  volume, 
it  rosidts  that  her  density,  as  compared  with 
the  mean  density  of  the  earth,  is  *615,  or  a 
little  more  than  one-half. 

Moonstone.  A  transparent  or  translucent 
variety  of  Adularia,  which,  by  reflected  light, 
presents  a  pearly  or  silvery  play  of  colour,  not 
unlike  that  of  the  moon.  It  is  held  in  con- 
si. lerable  estimation  as  an  ornamental  stone, 
especially  on  the  Continent,  and  is  sometimes 
cut  into  ring  and  brooch  stones.  The  finest 
specimens  are  brought  from  Ceylon. 

HCoor.  An  uncultivated  surface  without 
trees,  with  few  grasses  or  other  herbage 
fit  for  pasture,  and  generally  containing  scat- 
tered plants  of  heath,  with  a  dark  peaty  soil. 
Moor  lands  are  generally  the  least  fitted  for 
culture  of  any  kind  of  surface,  not  rocky 
or  mountainous.  Moors  are  covered  with  a 
very  thin  layer  of  soft,  black,  sterile  soil ;  and 
the  subsoil  is  generally  gravel,  or  retentive 
ferruginous  clay.  By  the  destruction  of  the 
heath,  or  other  bad  herbage,  by  deep  tillage 
and  the  use  of  lime,  and  manuring  with  bone- 
dust,  guano,  &c.,  as  may  be  practicable,  and 
by  sowing  down  with  grass  seeds,  they  may  be 
improved.  In  many  cases,  a'so,  troes  will  grow 
on  <lrained  moors  ;  in  which  case  the  soil  ulti- 
mately becomes  ameliorated  by  the  fall  and 
deciy  of  the  leaves. 

Moon  (Dutch  roarren,  to  tic ;  Fr.  amarrer). 
In  ^angation.  this  word  signifies  generally  to 
fix  a  vessel  by  two  anchors  in  nearlv  opposite 
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directions,  so  that  she  rides  by  either  in  certain 
winds,  or  partly  by  both  in  other  winds;  also 
to  secure  a  vessel  to  weights  or  chains  sunk  in 
harbours  for  the  purpose.  These  weights  are 
called  mooring  blocks,  and  the  whole  apparatus 
mooriTigs. 

BCoorballs.  The  curious  sponge-like  bails 
found  at  the  bottom  of  fresh-wator  lakes,  aod 
consisting  of  plants  of  Omfenoa  tegagropila  in 
their  natural  state.  The  whole  plant,  obserres 
Mr.  Berkeley,  consists  of  a  mass  of  branched 
articulated  green  threads,  somewhat  resembling 
the  hair-balls  found  in  the  stomachs  of  romi- 
nants. 

Moorisb  Arelilteetare.  [AecBrTECTrBB.] 

XKoplalis.  The  Mohammedan  inhabitants  of 
Malabar,  descended  from  Moors  and  i^rabians 
who  have  settled  on  that  coast  and  married 
Malabar  women.  They  are  said  to  form  a 
fourth  of  the  population.  They  are  commercial 
and  industrious  on  the  coast,  but  have  occa- 
sionally shown  themselves  a  furious  race  in  the 
interior.    (Forbes,  Oriental  Memoirs^  p.  258.) 

Mora  (its  native  Guiana  name).  A  genus 
of  LeguTnxnosm  comprising  the  Mora  of  Gniana, 
a  gigantic  timber  tree,  100  to  150  feet  high,  of 
whidh  extensive  forests  exist  both  in  Guiana 
and  Trinidad.  The  wood  is  very  tough  and 
i^lose-grained,  and  under  the  name  of  Mora 
timber  is  largely  imported  for  shipbuilding. 
One  of  its  most  valuable  properties  is  its 
non-liability  to  splinter.  The  species  is  called 
M.  excdsa, 

BXoracese  (Moms,  one  of  the  genera).  A 
natural  order  of  diclinous  Exogens  of  the 
Urtical  alliance,  distinguished  by  the  techni- 
cal peculiarities  of  having  solitary  suspended 
ovules,  and  a  hooked  albuminous  embryo  with 
a  superior  radicle.  They  are  trees  or  shrubs 
with  variously  formed  leaves,  commonly  rough, 
accompanied  by  large  stipules,  and  small  uni- 
sexual flowers  collected  mto  heads,  spikes,  or 
catkins.  They  occur  bo^h  in  temperate  and 
tropical  climates,  and  abound  in  milky  juice, 
often  yielding  caoutchouc.  The  order  embraces 
the  Fig  family  {Ficus  with  its  ofishoots),  and 
the  Mulberries  {MoT%ts\  with  a  few  other 
genera. 

Moraine.  A  Swiss  term,  introduced  into 
the  technical  language  of  Geology,  meaning  the 
debris  or  broken  fragments  of  rocks  brought 
down  into  the  valleys  below  by  glaciers.  Such 
moraines  are  common  in  the  Alps  and  in  otlier 
lofty  mountain  chains.  They  are  found  a^so 
occnsionally  where  there  are  now  no  grpat 
glaciers.  They  assist  greatly  in  determining 
the  history  of  some  of  the  more  remarkable 
deposits  of  gravel  in  Europe.    [Glacixb.] 

Morals.     [Ethics.] 

Morana.  The  old  Bohemian  goddess  of 
winter  and  of  death :  the  Maiyana  of  Scandi- 
navia. A  grand  yearly  festival  was  celebrat^i 
in  honour  of  this  goddess  in  the  month  of 
March.  Her  image  was  conveyed  solemnly  to 
the  nearest  brook  or  rivulet,  and  thrown  into 
it  amid  the  rejoicings  of  the  people.  This 
fosti\-al  was  calletl  Has  Jodrn-Austreiben,  das 
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Sammer  gewinnen ;  and,  as  the  words  imply, 
was  intended  to  be  symbolical  of  the  ena  of 
winter  and  the  return  of  spring.  (Grimm's 
Deutsche  Mytkologie,  p.  446.) 

XonuM.  Moor  lands  saturated  wilh  water 
to  such  an  extent  as  not  to  bear  the  tread  of 
cattle.  A  morass  is  to  a  moor  what  a  marsh 
13  to  a  meadow.  It  is  eyident  that  the  drainage 
of  morasses  and  moors,  by  lessening  the  eva- 
poration of  water  from  tieir  surfaces,  must 
tend  to  improve  the  local  climate. 

Xorawlan  Bretbrea.    [Hbsrnhut.] 

BKorbidexma  (Ital.).  In  Painting,  a 
softness  and  delicacy  of  style.  Its  opposite 
is  a  style  in  which  the  lines  are  harsh  and 
angular. 

Btordant  (Fr.;  Lat  mordeo,  /  bite),  A 
sabstanoe  used  to  fix  colouring  matters  upon 
different  stufiSi.  [Bthimo.]  Alumina  and  oxide 
of  iron  are  among  the  most  important  mordants. 

BKordella  (Lat.  mordeo,  /  bite),  A  Lin- 
zuean  genus  of  Coleopterous  insects,  the  type 
of  a  familr  {Mordellida)  of  Latreille's  Hetero- 
mtranSf  distinguished  by  the  general  form 
of  the  body,  which  is  eleyated  and  arched ; 
with  the  head  low ;  the  thorax  trapezoidal  or 
semicircular ;  the  elytra  very  short,  or  narrow 
and  pointed  at  the  tips,  as  well  as  the  abdomen. 
Th^  are  distinguished  from  their  nearest  con- 
geners, as  the  TyrochroidiSf  by  their  extreme 
agility,  the  firm  texture  of  their  integuments, 
and  their  tenacious  and  painful  bite.  The 
subgenera  of  the  Mordeilidm  are  Ripifhorua, 
Mpdites,  Pekootoma,  AnaspiSj  and  Morddla 
proper :  to  the  last  subgenus  are  now  restricted 
the  species  of  the  present  family,  which  have 
the  antennse  of  equal  thickness  throughout, 
and  slightly  serrated  in  the  males;  the  eyes 
not  emarginate,  and  the  abdomen  terminated 
vj  a  long  points 

BKordenlte.  A  zeolitie  mineral  found  in 
the  form  of  concretions  in  a  trap  rock  near 
East  Morden,  in  the  bay  of  Fundy. 

KovdeBto  (Ital.).  In  Music,  a  grace  in 
ose  by  the  Italian  school,  which  is  effected  by 
tnming  upon  a  note  without  using  the  note 
below. 

Morel  (Ger.  morchel).  The  Morchdla 
aeulentOj  one  of  the  few  fungi  found  in  this 
oonntiy  which  may  be  used  as  food  with  safety. 
It  occasionally  occurs  in  woods  and  orchards, 
whence  it  flndis  its  way  to  the  markets ;  but  it 
is  of  comparatively  rare  oocurrence.  It  has 
a  hollow  stallc  an  inch  or  two  high,  and  a 
yellowish  or  greyish  ribbed  head  two  or  three 
inches  deep. 

acoreMiae  (Fr.).  In  Painting  or  Sculpture, 
a  species  of  Arabesque  or  Saracenic  omantent^ 
in  which  foliage,  fruits,  flowers,  &c.  conven- 
tionally treated,  are  combined,  by  springing 
out  of  each  other,  without  the  introduction  of 
the  human  figure,  or  that  *of  any  animals.  It 
has  received  its  name  firom  having  been  much 
naed  by  the  Moors,  who,  however,  were  not  the 
inventors  of  it  It  was  developed  by  Byzantine 
Qweks,  who  were  ©mployjed  by  the  early  Arab 
eonqnerors  in  the  decoration  of  their  mosques, 
Vou  11.  577 
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in  which  no  imitation  of  nature  could  be 
tolerated.  Much  of  this  ornament  is  still 
preserved  in  Egypt,  in  Sicily,  and  in  Spain. 

Korfanatio  Msuvlaire  orZieft-lianaed. 
BKanrlare  (said  to  be  derived  from  the  Gothic 
word  morgjan,  to  shorten).  A  marriage  between 
a  man  of  superior  and  a  woman  of  inferior 
rank,  in  which  it  is  stipulated  that  the  latter 
and  her  children  shall  not  enjoy  the  rank  or 
inherit  the  possessions  of  her  husband.  Such 
marriages  are  not  uncommon  in  the  families  of 
sovereign  princes,  and  of  the  higher  nobility,  in 
Germany ;  but  they  are  restricted  to  personages 
of  these  exalted  classes. 

Morffae  (Fr.).  The  name  given  to  a  place 
in  many  French  towns  where  the  bodies  of 
persons  found  dead  are  exposed  in  order  to  be 
recognised  and  owned  by  tJieir  friends.  The 
clothes  in  which  they  were  found  are  placed 
near  the  bodies,  for  tiieir  better  identification. 
The  Parisian  morgue  is  built  on  the  left  bank 
of  the  Seine,  in  one  of  the  most  populous 
neighbourhoods  of  the  city. 

Morio  Add.  Morin.  A  variety  of  tannic 
add  existing  in  the  wood  of  Moms  imctoria, 
oi  fustic, 

Moiinda  (Gr.  /iSpoVf  the  mulberry).  This 
genus  of  Oinehonacea  yields  the  plant  firom 
which  the  Ach-root  is  obtained.  The  plant 
is  named  M.  tinctoria,  and  this,  together  with 
M,  cUrifoliat  bracteatOj  and  umbellataf  is  used 
for  dyeing  purposes  in  India  and  Ceylon. 

Morindln.  A  crystallisable  substance  ob- 
tained from  the  root  of  Morinda  eitri/oha. 

MoitDflraeese  (Moringa,  one  of  the  genera). 
A  natural  order  of  hypogynous  Exogens,  be- 
longing to  the  Violal  alliance.  It  includes  but 
few  species,  small  trees  with  bi-t^innated 
leaves,  and  white  panicled  flowers.  These  are 
found  in  India  and  Arabia.  Moringa  pterygo- 
sperma  is  a  stimulant  and  rubefacient,  and  its 
seeds  form  the  Ben-nuts  of  old  writers.  The 
order  is  known  by  its  many-leaved  calyx,  its 
perigynous  petals  and  stamens,  its  one-celled 
anthers,  its  stiptdate  siliquose  fruity  and  its 
exalbuminous  seeds. 

Morlnglo  Aoid.  An  oily  acid  obtained 
from  oil  of  ben,  which  is  expressed  from  the 
fruit  of  Moringa  ptery^osj^rma. 

Morion.  A  lapidaries'  name  for  black 
Bock  Crystal  Also,  a  helmet  worn  by  men- 
at-arms. 

Korltaimlo  Add.  A  modificatdon  of  tan- 
nic add,  forming  part  of  the  colouring  matter 
of  fustic  (Moms  tinctoria), 

■Bormon  (Gr.  /topft^yf  or  ftapfx^,  a  mask). 
The  generic  name  for  the  short-winged  web- 
footed  birds,  usually  called  Pufins,  the  singular 
besJc  of  which  gives  the  head  the  appearance 
of  a  grotesque  mask.  The  depth  of  the  base 
of  the  bill  equals  that  of  the  entire  head,  and 
frequently  the  length  of  the  bill  itself:  the 
mandibles  are  compressed,  arched,  obliquely 
channelled,  and  notched  towards  the  tip.  The 
eggs  and  young  birds  are  sought  after  and 
t^en  in  great  numbers  in  the  Orkneys  and 
Faroe  Isles. 
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The  xuune  oommonly  giyeo 
to  a  leligiouB  system  of  which  the  head  quar- 
ters are  now  in  the  United  States  of  America, 
idthongh  many  oongr^gations  of  its  sectaries 
exist  both  in  Britain  and  on  the  continent 
of  Burope.  The  '  Mormons '  are  also  termed 
Latter^iay  Saints.  The  founder  of  the  sect 
was  one  Joseph  Smith,  an  American  of  Ver^ 
mon^  settled  m  the  state  of  New  York.  His 
religions  romance,  I%6  Book  of  Mormon,  an 
Jcwunt  written  by  the  Hand  of  Mormon, 
upon  Fiatea  taken  from  the  Hatea  of  Mormon, 
was  first  printed  at  Palmyra,  New  York,  in 
1830.  It  was  followed  by  his  Booh  of  Boo- 
trinea  and  Covenants  of  the  Church  of  Jeaue 
of  Latter-day  8amts,  in  1832.  I%e  Latter- 
day  Sainfe  MUUnnial  Star,  a  periodical  still 
continuing,  and  the  Journal  of  Discourses,  by 
Brigham  Young  (the  present  chief  of  the  sect), 
and  others  appearing  in  semi-monthly  num- 
bers, are  regaraed  as  the  authoritative  exposi- 
tion of  the  creed  of  this  body.  The  Mormons, 
under  the  leadership  of  Joseph  Smith,  multi- 
plied and  prospereoL  in  the  United  States, 
though  not  without  persecutions,  until  1844, 
when  their  establishment  at  Nauvoo,  in  Illinois, 
was  sacked  and  destroyed  by  a  popular  move- 
ment, and  Joseph  Smith  himself  murdered  by 
a  mob.  In  1846  the  Mormon  exodus  from. 
Illinois  began,  under  Brigham  Young,  who  in 
1846  had  assumed  the  'presidency  of  the 
twelve  apostleS)'  and  became  the  leader  of 
the  churdi.  In  1848  they  established  them- 
selves in  *  Great  Salt  Lake  City,'  in  Utah  ter- 
ritory, a  region  among  the  Bocky  Mountains, 
in  the  central  portion  of  the  North  American 
continent.  Here  they  have  since  maintained 
themselves,  not  without  frec^uent  collisions 
with  the  authorities  of  the  Umted  States,  sent 
in  virtue  of  the  constitution  to  maintain  the 
Federal  Government  among  them.  The 'saints' 
in  Utah  are  commonly  estimated  at  from  40,000 
to  60,000  souls:  there  are  said  to  be  40,000 
members  in  the  'European  mission,'  and 
the  annual  emigration  to  Utah,  carried  on 
mainly  by  a  common  fimd  (before  the  late 
war  in  the  States),  was  3,000  or  4,000;  but 
these  numbers  must  be  received  with  much 
distrust;  the  Mondbn  authorities  themselves 
zate  them  far  higher.  Mormonism  derives  its 
recruits  chiefly  from  England,  Wales,  and  the 
northern  purts  of  Europe. 

The  original  impulse  towards  Mormonism 
lay  in  that  craving  after  the  continuance  of  a 
visible  governing,  miracle-working  authority  in 
the  church,  which  Boman  Catholicism  recog- 
nises and  satisfies,  but  which  in  Protestant 
communities  finds  vent  in  the  constant  succes- 
sion and  temporary  popularity  of  sects  such 
as  the  Irvingites,  Plymouth  Brethren,  and  so 
forth.  But  it  may  well  be  thought  that  nothing 
except  an  extremely  low  state  of  education, 
and  almost  total  absence  of  religious  training, 
could  have  brought  tendencies  and  cravings 
such  as  these  into  connection  with  the  coarse 
and  even  ludicrous  pretensions  of  such  a  per- 
sonage as  Joseph  Smith.  His  Booh  of  Mormon 
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is  described  by  the  Kev.  H.  Caswall,  author  oi 
one  of  the  earliest  accounts  of  the  sect,  to  ba 
nothing  but  a  plagiarism  from  an  unpublished 
romance,  in  biblical  stjle,  written  by  one  Solo- 
mon Spaulding,  a  minister  of  religion.  HoweTtr 
this  may  be,  the  imaginary  'plies'  on  which 
the  revelation  was  inscribed  have  never  betn 
revealed  to  any  eyes  but  those  of  the  piopfaet 
himself.    It  mrofesses  to  record  the  histoir  of 
the  family  of  Xehi,  and  his  son  Nephi,  who  left 
Jerusalem  b.c.  600,  and  introduced  the  worahip 
of  the  true  Ood  into  America;-  the  '  Ne|^iites' 
received  Christianity  through  the  direct  intei^ 
position  of  our  Saviour  Himself;  and  wen 
finally  destroyed  by  infidels,  aj>.  421,  wfaeo 
Moroni,  the  last  survivor,  finished  and  sealed 
up  the  '  records,'  which  in  the  fulness  of  tima 
came  into  the  hands  of  Joseph  Simith.    But 
the  system  of  belief  now  preached  bv  them  is 
not  to  be  learnt  from  these  fandfnl  zeeorda, 
but  from  subsequent  commentaries.    They  pro- 
fess belief  in  uie  Trinity  and  Atonement:  in 
the  ordinances  of  faith,  baptism  by  immersioii, 
laying  on  of  hands,  and  the  hol^  supper :  in  an 
apostolic  succession  of  the  ministry:  in  the 
continuance  of  '  gifts  'to  the  church;  namelj, 
prophecy,revelations,  visions,  healings,  tongnei, 
&a :  in  ike  second  coming  of  the  Messiah:  in 
the  literal  gathering  of  Iszael,  the  restoratioD  of 
the  ten  tribes,  and  in  the  personal  reignof  Chiisfc 
for  a  thousand  years.     [MiLuomiuii.]    Th« 
principle  and  practice  of  polygamy,  now  com- 
monly regardea  as  the  most  characteristic  put 
of  their  institutions,  did  not  exist  among  them 
from  the  beginning  but  were  authorised  by  'A 
Bevelation  on  the  Patriarchal  Older  of  ^tri- 
mony,  and  Plurality  of  ^ves,'made  to  Joseph 
SmiUi  in  1843.    The  hierarchy  of  the  Mokidods 
consists  of  several  orders :  1.  The  '  first  presi- 
dency' of  three  members,  over  whom,  howerer, 
the  first,  now  Brigham  Young,  has  supremacj: 
2.  The  '  patriarch,'  a  kind  of  ofilce  of  dignitj 
rather  than  government :  8.  The  second  presi- 
dency  of  twelve:    4.    The  seventy:   6.  The 
high    priests,    including    the    'bi^iops'  oar 
superintendents,   and   &b  'high  coudoI'  of 
twelve,  a  sort  of  spiritual  court  of  justice  be- 
tween believers.    For  accounts  of  the  eariy 
Mormon  history  may  be  partienlariy  eoosnlte^ 
the  publications  of  Lieut.  Gunnison  and  CoL 
Kane,  United  States  officers :  for  hostile,  but 
more  or  less  trustworthy,  sketches  of  their 
faith  and  practice,  those  of  J.  C.  Bennett 
an  apostate  from  their  persuasiott;  the  Ber. 
H.  Caswall,  chap.  xiii.  of  Amerioa  and  tie 
American  Church,  1861 ;  Conybeare  'On  Mo^ 
monism'  (Edinburah  Beview  for  1864);  the 
narratives  of  Mrs.  Maiy  Ettie  ai^  other  female 
writers,  on  the  usages  of  Mormonite  potjgamT; 
Mont^gnt^  'Le  Mormonisme'  (Betme  det  Beus 
Mondes),    But  this  article  has  been  chiefly 
compiled  from  the ''information  contained  in 
one  of  the  last  works  on  the  sulject,  the  CUff 
of  the  Saints,   by  the  well-known  tisveller 
Bichard  F.  Burton,  a  work  written  in  an  nn- 
usual  spirit  of  favour  toiwards  this  great  im- 
posture and  its  profei 
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I  (Gr.  fwpfiApos,  a  name  giyen  by 
the  Gieeka  to  a  shoie-firequentixig  flsli  of  a 
Tari^ted  colour,  probably  the  Spartu  Mor- 
n^nu  of  LmiuBiifl).  The  name  was  applied 
by  LumaBQB  to  a  genus  of  abdominal  fishes 
placed  in  the  Malaoopterygian  order,  between 
the  lAtdoid  and  jSi/ifrrai  families  in  the  system 
of  Chmer.  The  ibTormyri  differ  firom  tiie  pikes 
in  little  else  saTe  in  the  small  size  of  their 
month,  of  which  the  angles  are  formed  by  the 
maxill«iy  bones ;  and  in  a  corresponding  modi- 
fication of  the  alimentary  canal,  tiie  intestines 
being  longer,  and  complicated  by  two  ceeca. 
The  Mornwri  are  confined  to  the  rivers  of 
Africa,  and  are  reckoned  the  best-flaTonred 
fishes  that  are  caught  in  the  Nile. 

MMroeeo  (Fr.  maroqnin).  A  species  of 
eoatskin  leather,  originaUy  imported  from  the 
Lefvant  and  Barbary  states.  It  is  extensively 
Tued  in  the  binding  of  books.     [Lbatheb/] 

BlormiobMU  The  Hog-gnm  tree,  3r  coo- 
dnea^  is  a  lofty  Sonth  American  and  West 
Inditm  tree,  belonging  to  the  Clusiaeea,  and 
forms  a  straight  trunk  one  hundred  feet  hi^h, 
nith  smooth  horismtal  branches,  and  thick 
entire  ghm  leaves.  A  juice  exudes  from  in- 
cisions of  the  trunk.  This  juice  hardens  into 
a  yellowish  resin,  and  has  been  employed  me- 
dicinally as  a  substitute  for  copaiba.  In  Brazil 
and  Guiana  the  natives  use  it  for  torches,  and 
to  pitch  their  boats. 

Xorastte  (Gt.  fi6p^s,  the  name  of  an 
Egyptian  stone).  An  opaque  greenish-bine 
variety  of  Apatite  from  Arendal  in  Norway, 
and  Pazgas  in  Finland. 

KormyUo  Aeld.  An  add  discovered  by 
Klaproth  in  the  bark  of  the  Moms  alba,  or 
white  mulberry-tree. 

Miofpjfhmmm  (Gr.).  In  Ancient  Dffythology, 
the  god  of  dreams ;  the  son  of  ^Tms  or 
Sonmus,  so  called  as  shaping  or  fiuihioning 
the  dreams  of  the  sleeper. 

Kotpbla  (Lat.  Morpheus).  The  narcotic 
principle  of  opium.  It  may  be  separated  £rom 
opimn  in  the  form  of  white  prismatic  cryst^ 
^ost  insoluble  in  water,  but  soluble  in  boiling 
alcohol ;  it  combines  witii  the  adds  and  forms 
salts;  aU  of  which  are  sedatives,  and  of  great 
therapeutic  value  as  medicines.  Of  these  the 
hydiochlorate  of  morphia  is  perhaps  the  best. 
The  acetate  of  morphia  is  also  a  valuable  pre- 
paration. Chie  of  die  most  characteristic  che- 
mical properties  of  morphia  and  its  salts  is  that 
they  aecompoee  iodic  acid,  and  consequently 
immediately  discolour  its  aqueous  solution. 
The  ultimate  elements  of  morphia  are  carbon, 
hydrogen,  oxygen,  and  nitrogen,  and  may 
he  represented  by  the  formula  GasHsoO^N. 
[Optom.] 

Morpliinis  (Or.  f»6p^pos,  dvsky,  a  name 
applied  by  Aristotle  to  the  osprey).  This  term 
is  restricted  by  Cnvier  to  a  genus  of  Aeoipitrea 
called  eagle-hawks,  having  wings  shorter  than 
the  tail,  but  with  long  and  slider  tarsi  and 
comparatively  feeble  toes..  Some  species  have 
the  tarsi  naked  and  seutellated,  as  the  Marpknus 
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MORRICE  DANCE 

BKorpliolocy  (Gr.  lutp^.form,  and  xSyot), 
In  Botany,  that  department  or  division  of  the 
science  which  treats  of  the  metamorphosis  of-* 
organs.  It  appears,  firom  the  comparison  of 
one  kind  of  organ  with  another,  that  notwith- 
standing the  diiBerences  between  them,  there 
are  so  many  close  analogies,  and.  so  much 
identity  of  structure,  as  to  render  it  probable 
that  they  are  all  formed  upon  one  common 
plan,  modified  according  to  the  purposes  for 
which  they  are  severally  destined.  The  leaf, 
which  is  the  most  universal  of  the  external 
organs,  is  taken  as  the  best  representation  of 
this  type ;  and  with  the  more  reason,  because 
all  the  other  parts  are  found  to  have  a  tendency 
to  assume  the  organisation  of  a  leaf^  when  any 
disturbing  cause  interferes  with  their  develope- 
ment.  According  to  morphological  writers,  the 
scale  of  a  leaf  bud  is  a  rudimentary  leaf;  the 
petal  is  a  leaf  reduced  in  size,  and  thinned  or 
coloured,  or  both ;  the  stamen  is  a  leaf,  whose 
petiole  is  represented  by  the  filament^  while 
the  two  lobes  of  the  anther  are  the  two  sides  of 
its  lamina ;  and  the  pollen  is  the  disintegrated 
mesophyll,  and  so  on.  These  conclusions  were 
for  a  long  time  ridiculed  by  many  writers ;  but 
they  gradually  gained  ground  with  philosophical 
botanists,  ana  are  now  the  foundation  of  com- 
parative anatomy  in  plants.  At  the  present 
day  the  question  is  indeed  no  longer  speculative, 
but  is  decided  by  the  evidence  of  our  eyes ; 
for  all  those  transformations  the  necessity  of 
which  morphologists  assumed  by  mere  force  of 
reasoning  have  now  been  witnessed  by  Schleiden 
and  many  others,  who  have  traced  the  develope- 
ment  of  the  organs  of  plants  from  their  earliest 
condition,  through  all  their  modifications,  up 
to  the  period  of  complete  developement^  and 
have  found  that  they  are  all  deviations  firom  a 
common  type  subsequent  to  the  first  stage  of 
their  growtn. 

In  Zoology,  morphology  is  the  history  of 
the  modifications  of  form  which^  the  same 
organ  undergoes  in  the  sune  or  in  different 
organisms.  The  science  has  been  advanced 
during  the  last  twenty  years  by  the  labours 
of  the  so-called  tranaeendenial  anaiomufs, 
and  has  been  most  successful  when  applied 
to  the  modifications  of  the  vertebrate  skele- 
ton. The  principles  on  which  I3ie  sdence 
is  founded  are  detailed  in  the  articles  Abobb- 
TYFB ;  HouoLOOTTB ;  SiULBTON ;  and  Vbbtbbba. 
[which  see]. 

aconrloe  Banoe  or  IKonls  Ssuioe  (a 
corruption  of  Moresco  or  Moorish  dances).  A 
peculiar  kind  of  dance  practised  in  the  middle 
ages.  It  is  supposed  to  have  been  first  intro- 
duced into  Eng^d  firom  Spain  by  Edward  IIL, 
when  John  of  Gaunt  returned  from  that 
country ;  btit  few  traces  of  it  are  found  earlier 
than  the  times  of  Henry  VIII. ;  and  it  is  more 
probable  that  it  was  borrowed  dther  firom  the 
French  or  the  Flemings.  In  the  morris  dance 
bells  were  fixed  to  the  feet  of  the  performer, 
and  the  great  art  consisted  in  so  moving  the 
feet  as  to  produce  something  like  concord  from 
the  various  bells. 
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BBors  (Lat.  from  the  root  mar,  to  pound  liying  at  the  different  ages  of  life;  sachthat, 
or  grind  [Laj^guageJ).  In  Latin  Mythology,  the  number  of  persons  living  at  any  assigned 
the  goddess  of  deuth.  I  age  being  given,  the  number  of  them  irlio 

Mortality t  Bills  of.  Bills  of  mortality  remain  alive  at  every  subsequent  age,  and 
are  extracts  from  parisih  registers,  showing  the  consequently  the  mortality  which  takes  place 
numbers  who  have  died  in  some  fixed  period  i  in  the  interval,  will  be  exprtssible  by  that 
of  time,  as  a  year,  a  month,  .or  a  week ; '  relation.  It  must  be  obvious  that  in  speaking 
and  hence  they  are  called  yearly,  monthly,  or  of  a  law  of  this  kind,  we  can  only  have  regard 
weekly  bills.  In  general,  they  also  contain  the  to  the  averages  of  large  numbers.  In  rcspt-ct 
numbers  of  baptisms,  and  sometimes  the  num-  of  a  single  individual,  or  a  small  number  of 
bers  of  marriages.  To  be  correct,  these  bills  persons,  the  uncertainty  of  the  duration  of  life 
should  state  the  condition  of  all  that  die  at  is  proverbial;  but  the  case  is  entirely  changed 
every  age,  whether  boys,  married  men,  widow-  |  when  multitudes  are  concerned ;  and  there  are 
ers,  or  bachelors ;  the  corresponding  distinctions  few  classes  of  contingent  events  of  which  the 
being  likewise  given  for  females.  Such  lists  results  can  be  predicted  with  so  little  nsk  of 
of  persons  of  both  sexes  dying  of  every  disease  I  departure  from  tne  truth  as  the  average  age  to 
in  every  month  and  at  every  age  woiild,  when  '  which  the  lives  of  a  considerable  number  of 
compared  with  records  of  seasons  and  local '  persons  will  be  prolonged, 
circumstances,  tend  greatly  to  the  increase  of '  The  circumstances  which  affect  the  mean 
medical  knowledge,  and  afford  the  necessary  durationofhuman  life  depend  upon  a  great  num' 
data  for  determining  the  dumtion  of  life  be-  ber  of  different  causes ;  as  climate,  Uie  facility 
tween  males  and  females.  !  of  obtaining  subsistence,  the  state  of  civilisation, 

The  keeping  of  parish  registers  was  begun  ;  themannerofliving,  progress  of  medical  science, 
in  England  in  the  year  1638,  in  consequence  of  &c.,  all  of  which  vanr  indifferent  countries  and 
an  injunction  issued  by  Lord  Cromwell,  the  i  at  different  times.  The  law  of  mortality,  there- 
king's  vicegerent  in  ecclesiastical  afikirs,  after  j  fore,  must  vary  with  these  circumstances ;  and 


the  abolition  of  the  papal  authority  in  the 
kingdom.  In  Germany  they  appear  to  have 
been  introduced  at  a  somewhat  earlier  period, 
for  Siissmilch  has  given  extracts  from  the 
Augsburg  b'.Us  which  go  back  to  the  year  1601 ; 


consequently,  if  expressible  by  any  matlic 
matical  function,  it  must  be  one  affected  by 
numerical  coefficients  depending  on  the  par- 
ticular circumstances,  and  of  which  the  valurs 
can  only  be  determined  by  observation.    The 


and  they  were  est^iblished  in  most  countries  of  simplest  expression  which  has  been  proposed 

Europe  about  the  beginning  of  the  seventeenth 

century. 

The  XiOndon  bills,  containing  the  records 
of  baptisms  and  deaths,  were  begun  in  the 
year  1692,  but  were  not  kc'pt  regularly  till 
after  the  plague  which  prevailed  in  1603 ;  since 
which  time  they  have  been  continued  weekly, 
and  an  annual  bill  has  been  also  regularly 
published.  Their  value,  however,  was  very 
little  understood ;  nor  do  they  seem  to  have 
attracted  much  notice  until  1662,  when  Graunt 
published  his  Natural  and  Political  O^userva- 
tion  an  the  Bills  of  Mortality,  a  work  of  groat 


for  representing  the  course  of  mortality  is  that 
which  is  derived  from  the  celebrated  hypothesis 
of  De  Moivre;  namely,  that  if  a  number  of 
individuals  be  taken  in  any  given  year  of  age, 
the  number  of  deaths  which  take  place  amon^ 
them  will  be  the  same  every  year  until  the 
whole  are  extinct.  In  this  hypdUiesis  only  one 
numerical  quantity  requires  to  be  determinttl, 
viz.  the  average  extreme  age.  De  Moitti- 
adopted  86  ;  and  his  hypothesis  may  therefor** 
be  simply  enunciated  as  follows :  Out  of  bC 
infants  bom,  86  will  be  alive  at  the  end  of  the 
_  ,  first  year,  84  at  the  end  of  the  second,  and  so  on 
merit,  considering  the  time  at  which  it  was  to  the  extremity  of  life,  the  decrement  bcin'foiie 
written.    The  ages  at  which  the  deaths  took  '  in  each  year.    For  a  considerable  nuniWr  of 

5 lace  were  not  inserted  in  the  bills  till  1728.  |  years,  about  the  middle  ages  of  life,  thishypo- 
'hroughout  the  country  the  registers  were  ,  thesis  of  equal  decrements  represents  the'  ob- 
kept,  generally  speaking,  with  very  little  care ;  i  served  facts  with  tolerable  accuracy ;  and.  as  it 
but  the  Act  for  the  rer^istration  of  births, '  affords  considerable  facilities  in  various  cal- 
maniages,  and  deaths,  which  came  into  opera-  I  culations,  it  was  formerly  much  u^d  in  the 
tion  in  1836,  has  introduced  an  incomparably  ]  computation  of  life  contingencies.  The  djSer- 
better  system ;  and,  as  the  sex,  ages,  and  i  ence  between  the  given  age  and  86  is  called  by 
causes  of  death  are  now  recorded,  the  public  '  De  Moivre  the  complemettt  of  life ;  thus  the 
is  in  possession  of  far  more  authentic  in-  i  complement  of  a  life  of  60  is  36  years, 
formation  than  before  existed  on  some  of .  If  we  suppose  a  straight  line  to  be  divitled 
the  most  interesting  questions  of  social  statis-  :  into  a  number  of  equal  parts,  representing  the 
tics.  (See  article  '  Mortality,'  in  the  Encyclo-  ]  ages  of  human  life,  and  perpendiculars  to  be 
ptedia  Brit^nnica,  8th  edition ;  Preface  to  the  drawn  through  the  points  of  division  pro- 
Population  Returns  for  1831 ;  Annual  Reports  \  portional  to  the  number  of  survivors  at  ewh 
of  Jh$  Registrar- General  of  Births,  Deaths,  and  age  out  of  a  given  number  taken  at  a  pr^iioos 


Marriages  in  England,  1839  et  seq, ;  Price  On 
Revernonary  Payments.) 

Mortality,  Xaw    oC     By  this  term  is 


age ;  a  curve  line  drawn  through  the  extremities 
of  all  those  perpendiculars  will  represent  the 
law  of  mortality  as  indicated  by  the  obserra- 


usually  understood  a  mathematical  relation  I  tions,  and  the  equation  of  the  curve  will  be  rhc 

subsisting  among  the    numbers    of   persons '  relation  between  the  ace  and  the  mortality. 
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Nuw  it  is  possible  to  draw  an  algebraic  curve 
thE^>ugU  any  number  of  points ;  but,  in  the 
prcbcnt  case,  this  method  of  proceeding  is 
attended  with  no  adyantage  ;  for  if  the  number 
of  points  be  great,  as  it  UL-cessarily  must,  the 
eijtuition  is  of  a  high  order,  and  its  nimierical 
cv-mpQtation  impricticable.  Lambert,  of  Berlin, 
wijo  appears  to  Imvo  \tee.n  the  firat  who  cx- 
h.  >iUri  the  law  of  mortality  by  a  curve  line, 
ei'iiiftnicted  a  somewhat  complicated  em  pi- 
rial  fonnula,  which  represented  the  mortality 
o\  s«rred  in  London  during  some  part  of  the 
hst  centuiy  with  consider.ible  accuracy,  and 
vhieh  may  be  adapted  to  any  other  set  of 
ol-semitions  by  giving  suitable  values  to  its 
D-imerical  coeffideuts.  But  the  most  ingenious 
arterapt  which  has  been  made  to  deduce  a 
fonnula  from  a  priori  considerations  is  contained 
io  a  paper  by  the  late  Mr.  Benjamin  Gompertz, 
published  in  the  Philoaopkical  'J ran«iciions  for 
\^'lb.  Mr.  Gompertz  assumed  as  a  principle  thut 
thf-re  is  a  power  in  human  life  to  resist  the  effects 
ut  disease,  or  oppose  destruction,  wliieh  loses 
equal  pioportions  of  it«  intensity  in  successive 
Kjoal small  intervals  of  time ;  and  from  this  lie 
irived  an  expression  which  gives  the  numljer 
of  Burrivors  (y)  of  any  number  of  individuals, 
taken  at  any  given  age,  at  the  end  of  any 
Dumber  of  years  {x)  counted  from  that  age,  in 
t«nns  of  three  constants,  which  may  be  deter- 
mined from  observations.  The  formula  may 
be  given  under  this  form : — 

log  y  slog  I  ±  No.  whose  log  is 
(loglog^  +  xlogj), 

I  p,  and  q  being  the  constants  to  be  determined. 
Uu  assoming  tliree  ages,  and  taking  the  cor- 
rir^ponding  values  of  x  and  y  from  the  Carlisle 
tal'le,  and  determining  the  constants  by  means 
of  the  three  equations  so  formed,  the  formula 
is  found  to  agree  with  the  table  through  all 
the  iges,  within  limits  which  may  l)e  fairly 
■apposed  not  to  exceed  the  errors  of  the  ob- 
B^rrations.  A  supplement  to  Mr.  Gompertz' 
p&per  of  1826  will  be  found  in  tlie  Fhil. 
Tram,  for  1862. 

On  account  of  the  multitude  of  causes  which 
icfluence  the  rate  of  mortality  among  the 
inhabitants  of  a  country,  it  is  plain  that  any 
formula  deduced  from  k  priori  considerations 
ean  only  be  trusted  so  far  as  it  is  found  to 
atrwe  with  experience ;  and  therefore,  fbr  all 
practical  purposes,  recourse  is  had  to  a  table 
showing  for  each  year  of  age  the  number  of 
d'^ths  which  are  observed  to  take  place  out  of 
a  large  nnml>er  of  persons  who  enter  upon  that 
iin.  The  ratio  of  tliose  two  numbers  is  the 
ni'^asure  of  the  probability  that  an  individual 
entering  upon  that  age  will  not  survive  the 
y«-ar,  and  may  be  assumed  as  the  law  of 
murtality  in  respect  of  that  age.  The  table 
may  be  exhibited  under  different  forms :  the 
most  usual  is  a  table  of  decrements,  which  is 
eonstmcted  by  supposing  a  large  number  of 
persons,  as  10,000,  for  example,  to  start  toge- 
ther in  the  same  year  of  age  (the  year  of 
biiih  if  usoally  assumed),  and  to  write  down 
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j  in  the  same  column  the  number  of  those  who 

I  remain  alive  at  the  end  of  each  successive  year. 

I  From  this  the  number  who  die  in  each  year,  and 

the  chances  of  surviving  a  year,  or  any  number 

I  of  years,  are  easily  found.    For  some  purposes 

I  the  table  of  the  probabilities  of  living  over  a 

year  at  each  age,  or  of  d^ug  in  the  course  of 

the  year,  is  more  convenient ;  but  either  form 

can  be  readily  reduced  to  the  other. 

The  first  outline  of  a  life  table  was  traced 
by  Graunt  in  his  Oftstrvations  on  the  BilU 
of  Mortality  1662-1678;  but  the  oldest  com- 
plete table  whicli  we  possess  is  published  in 
the  Phiiosophical  JVansactions  for  1693,  and 
was  constructed  by  Hal  ley  from  the  mortuary 
registers  of  Breslau,  in  Silesia.  Tliis  town  was 
selected,  because  the  number  of  births  having 
been  nearly  equal  to  the  number  of  deaths  for 
some  years,  it  might  be  assumed  that  the  popu- 
lation had  remained  in  a  nearly  stationary  state 
during  that  time — an  assumption  which  affords 
the  means  of  determining  the  ratio  of  the  number 
wlio  die  at  each  age  to  the  numl)er  who  entered 
upon  that  age ;  for  it  is  evident  that  in  a  place 
so  circumstanced,  and  supposing  also  there  is 
no  migration,  the  number  who  survive  or  com- 
plete any  year  of  age  within  a  given  period 
IS  equal  to  the  sum  of  the  deaths  at  all  the 
greater  ages  during  the  same  period.  For 
the  sake  of  facilitating  calculations  from  the 
table,  he  reduced  the  numbers  proportionally 
to  1,000,  by  which  number  he  represented  the 
infants  of  one  year  of  age. 

This  method  of  determining  the  mortality 
from  the  mortuary  registers,  or  bills  of  mor- 
ialityy  has  been  frequently  adopted,  particu- 
larly by  Dr.  Smart,  in  the  formation  of  a  table 
showing  the  mortality  in  the  dty  of  London 
about  the  middle  of  the  last  centuiy ;  by  St. 
Maur,  in  respect  of  Paris ;  and  by  Dr.  Price 
for  the  celebrated  Northampton  table,   pre- 
sently to  be  described.     But  it  is  evident  that 
as  the  population  of  a  large  town  or  district  of 
country  can  never  be  absolutely  stationaiy, 
and  as  migration  must  be  constantly  taking 
place  to  a  greater  or  less  extent,  the  methotl  is 
not  absolutely  correct;  and,  in  fact»  the  re- 
sults to  which  it  leads  muit  h?  attended  with 
great  uncertainty.    In  order  to  obtain  accurate 
results,  it  is  necessary  to  know  the  numbers 
who  actually  enter  upon  each  year  of  age,  as 
well  as  the  niimbers   who  die  in  that   age, 
during  the  period  included  in  the  observation ; 
and  hence,  in  addition  to  the  mortuary  re^nster, 
an  enumeration  in  each  year,  or  at  short  in- 
I  tervals,  of  the  community  in  the  several  ages 
'  of  life,  is  requisite  for  the  accurate  solution  of 
'  the  problem.     But,  although  grcAt  attention 
'  has  been  given  of  late  years  to  the  statistics  of 
'  life,  in  various  countries  of  Europe,  it  is  only 
'  in  a  very  few  instances  that  suflSdently  accu- 
'  rate  data  for  the  construction  of  a  mortality 
'  table  have  been  obtained  from  observations 
embracing  indiscriminately  all  the  different 
classes  of  the  inhabitants.     Of  these  few,  the 
'  principal  (if  not  the  only)  instances  are  tlie 
observations  made  in  Sweden  and  Norway; 
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thoM  of  Br.  Heysham,  at  Carlisle;  and  more 
recently  by  Dr.  Cleland,  at  Glasgow.  With 
these  may  be  noticed  Hodgson's  Observatians 
<m  the  JhiriUion  of  lAft  avMmgst  the  Clergy 
of  England  and  WaieSy  extending  over  a  Period 
of  100  Yeare,  each  lAfe  being  eeparatdy  traced 
(1864). 

In  conseqnence  of  the  migration  which  is 
constantly  going  on  among  the  inhabitants,  it 
is  yeiy  difacult  to  obtain  with  certainty  the 
data  necessary  for  determining  the  mortality 
of  any  town  or  district;  but  there  are  yarions 
associations  of  indiyidnals  with  respect  to 
whidi  precise  data  exist.  Snch,  for  example, 
are  the  religious  houses  in  Catholic  countries ; 
'he  tontines  which  were  established  in  different 
countries  of  Europe  during  the  last  century ; 
the  annuitants  of  the  British  goyemment ;  and 
especially  the  life  assurance  companies,  now 
become  so  numerous.  In  all  such  associations, 
the  numbers  who  enter  upon  and  die  in  each 
year  of  age  can  be  ascertained  with  precision 
from  the  records  of  the  association,  which, 
therefore,  afford  the  data  requisite  for  deter- 
mining the  rate  of  mortality  at  the  different 
ages,  without  hypothesis  of  any  kind.  Tables 
were  thus  constructed  by  Kersseboom,  from 
Dutch  registers  of  annuitants ;  hj  De  Paicteux, 
&om  the  lists  of  ih%  nominees  in  the  French 
tontines,  chiefly  of  1689  and  1696,  and  from 
the  mortuary  registers  of  the  Benedictines,  and 
of  the  nuns  m  seyeral  conyents  in  Paris ;  and 
by  JMj.  Finlaison,  firom  six  different  classes  of 
annuitants  in  English  and  Irish  tontines.  Of 
the  assurance  offices,  the  Equitable  Society  and 
the  Amicable  Society  haye  published  their  ex- 
perience separately;  and  in  1843  a  series  of 
tables  was  published  under  the  superintendence 
of  a  committee  of  actuaries,  exhibiting  the  law 
of  mortality  deduced  from  the  combined  expe- 
rience of  seyenteen  offixies,  including  the  two 
aboye  named. 

We  shall  now  giye  a  eomparatiye  yiew  of 
the  mean  duration  of  Ufe  at  the  different  ages, 
computed  from  some  of  the  best  known  taUes, 
premising  a  short  account  of  each  table. 

1.  Northampton  2a^.--This  table,  which 
in  this  country  is  perhaps  better  known  than 
any  other,  on  account  of  its  having  been  adopted 
by  the  greater  number  of  the  assurance  offices 
as  the  basis  of  their  tables  of  premiums,  was 
constructed  by  Dr.  Price,  from  the  bills  of 
mortality  from  1735  to  1780  of  the  parish  of 
All  Saints,  in  the  city  of  Northampton.  It 
cannot  be  considered  as  possessing  much  au- 
thority, either  on  account  of  the  aocoraejr  of 
the  data,  or  the  number  of  Uyes  of  which  it 
embraces  the  history ;  and  the  hypotheses  made 
use  of  in  its  formation — ^namely,  that  the  num- 
ber of  inhabitants  and  the  number  of  annual 
deaths  remained  the  same  during  the  forty-six 
years  included  in  the  obseryations,  and  also 
that  the  migrations  all  took  place  at  the  age  of 
twenty  years,  so  far  tend  to  reduce  its  yalue 
that  at  the  present  time  only  some  twelye  or 
thirteen  offices  retain  it  as  the  basis  of  their 
tables.  It  diflSers  from  the  modem  tables  in 
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giying  a  much  lower  expectatioo  of  life  si 
the  younger  and  middle  ages ;  a  cirenmstance 
which  may  be  in  part  owing  to  the  improved 
condition  of  tiie  labouring  cksses  of  the  people, 
but  probably  in  a  mudi  greater  degree  to 
the  inaecuracy  of  the  observations.  (PHee  Oh 
BevereUmary  jPo^msntf,  4th  ed.  1783.) 

2.  Carlisle  7h^  — This  was  constmeted 
by  Mr.  Milne,  from  registers  kept  by  Dr.  Hey- 
sham  of  the  births  and  deaths  which  tookpkoe 
in  the  parishes  of  St  Mary  and  St.  Cathbeit, 
Carlisle,  in  the  nine  years  from  1779  to  1787, 
the  number  of  inhabitants  haying  been  deter- 
mined by  two  enumerations  which  were  made 
during  that  intoryal.  On  account  of  the  acciira<T 
of  the  data,  and  the  skilful  manner  in  which 
they  wero  made  use  of,  this  table  is  of  consi- 
derable authority,  though  it  probably  giyes  a 
somewhat  too  fayourable  yiew  of  the  dnratioo 
of  life  as  experienced  among  the  inhabitants 
of  England  generally.  (MUne's  TVao^iw  en 
AnnuUies,jv.  1815.) 

8.  Government  TaUee^—TheM  tables,  as  al- 
ready mentioned,  were  computed  by  Mr.  Fin- 
laison, from  observations  of  the  mortality 
among  the  nominees  of  life  annuities  granted 
b^  the  British  goyemment.    Mr.  Finlattcm  has 

Sven  twenty-one  tables  of  the  probabilities  of 
fe ;  but  the  recorded  fkcts  aro  contained  in 
only  six  of  them,  the  others  being  formed  by 
combinations  of  these  six.  (Finlaison'a  Report 
to  the  Lords  of  the  TVeasury,  published  by  oider 
of  the  House  of  Commons,  1829.) 

4.  Equitable  Sooiet^s  Table,— This  table, 
which  was  originally  framed  by  Mr.  Griffith 
Bayies  from  decrements  of  Ufe  amongst  its 
members,  and  mora  fully  drawn  out  by  Mr. 
Arthur  Morgan  from  more  complete  data, 
exhibits  the  mortality  which  took  place  in  the 
society  from  its  establishment  in  1760  to  the 
end  of  the  year  1829.  By  reason  of  the  great 
number  of  lives  contained  in  it»  and  the 
certainty  of  the  data,  this  is  a  doeoment 
of  grei^  importance.  It  will  be  seen  from 
the  subjoinea  table,  that^  for  ages  under  fifty, 
it  giyes  a  rather  moro  favourable  expec- 
tation of  life  than  the  government  table  for 
males,  and  agrees  nearly  with  the  Caiiisle 
table ;  but  for  ages  above  fifty  it  gives  a  less 
fSayourable  expectation  than  either  of  those 
tables.  The  observations  oommenes  at  the 
age  often. 

6,  The  Enalish  Life  Tabled—This  table  is 
described  and  published  in  the  Fifth  and  Sixth 
Annual  Retorts  of  the  Registrar-General  (IS4Z 
and  1846).  It  is  constructed  from  the  returns 
to  parliament  of  the  ages  of  the  popoUtion  of 
England  in  1841  and  of  the  deaths  registflf«d 
at  different  ages  in  that  year,  and  is  probably 
a  dose  approximation  to  the  mean  duration  of 
life  in  this  oountnr.  Br.  Fair,  of  the  Begistrar- 
G«neral's  Office,  has  since  published  (1864)  a 
New  English  Lifs  Table  from  the  returns  of  two 
censuses  and  6,470,720  deaths  registered  in 
seventeen  years. 

For  the  sake  of  avoiding  deoimal  pointi^  the 
nombeiB  in  the  sobjoined  table  show  the  i 
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dnntiaii  of  life  for  ten  individualB,  or  the  num- 
l)er  of  yeazB  enjojed  by  ten  indiTiduala  collec- 
tiyely.  In  respect  of  a  single  indiyidnal,  the 
mean  duration  of  life  10  the  tenth  part  of  the 
number  given  in  the  table. 
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There  are  many  qneetions  of  great  interest  re- 
■pecting  the  law  of  mortality  which  cannot  yet 
be  satisfactorily  answered,  from  the  want  of 
fiuffieient  data.  The  Carlisle  table  gives  onty 
tn  indication  of  local  mortality ;  but  it  may  be 
iskedf  whether  the  mortality  is  the  same  in 
di£^r^t  ^ftrts  even  of  the  same  oonntiy,  or  the 
Bsme  in  eities  as  in  roral  districts  ?  Now,  the 
goTemment  annuitants  resided  in  all  different 
parts  of  the  kingdom ;  and  the  same  may  be 
■aid  of  the  members  of  the  Equitable  Society, 
tiiopgh,  perhaps,  a  nuyority  of  the  latter  were 
resident  in  London.  But  the  three  tables — 
namely,  the  Carlisle  table,  the  table  computed 
from  the  government  male  annuitants,  and  the 
Equitable  Society's  table — ^present  a  remarkable 
Bgnement ;  and,  so  far  as  their  evidence  froes, 
we  cannot  draw  any  positive  oondnsion,  either 
in  favour  of  a  particular  district  or  a  select 
elasB  of  individuals. 

It  seems  to  be  established  b^ond  doubt  that 
tbfi  late  of  mortality,  at  least  in  England,  has 
midergone  a  veiv  sensible  diminution  within  a 
cento^,  especially^  in  respect  of  children  and 
agod people.  This  maybe  ascribed  in  some 
degree  to  the  discovery  of  vaccination;  but 
noie  especially  to  the  general  difiusion  of 
comfort,  and  uie  improved  mode  of  living, 
among  the  labouring  classes  of  the  community. 
Another  question  of  great  importance  is, 
whether  the  law  of  mortality  is  the  same  for 
wth  sexes?  In  the  above  table  it  will  be  seen 
that  there  is  a  remarkable  disparity  between 
ttwrnale  and  female  annuitants  in  favour  of 
the  latter.  This  indication  of  the  greater  lon- 
prity  of  females  is  confirmed  by  &e  observa- 
^s  of  De  Pardeux  on  the  monks  and  nuns  in 
^French  convents ;  of  Kersaeboom,  on  the 
l^ytch  annuitants;  of  Dr.  Price,  on  the  mor- 
tahty  at  Chester;  and  also  by  the  tables  con- 
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strueted  from  the  mortality  in  Sweden,  at 
Montpellier  in  France,  and  in  the  cities  of 
Amsterdam  and  Brussels.  It  is  still,  however, 
open  to  doubt  whether  the  superiority  shown 
in  the  above  instances  holds  ffenerally  true. 
In  the  whole  population  of  Belgium,  the 
greater  jpart  consisting  of  peasantiy  and  la- 
bourers, it  is  found  that  the  lives  of  females 
are  shorter  than  those  of  males;  while  in 
the  towns  the  advantage  is  on  the  side  of 
the  females.  The  combmed  experience  of  the 
seventeen  life  assurance  offices  above  referred 
to  shows  no  superiority  in  the  duration  of 
female  life. 

The  following  table,  showing  the  proportion 
of  deaths  to  the  population  in  the  pnndpal 
states  of  Europe,  according  to  the  latest  obser- 
vations, is  extracted  from  a  paper  in  the  Bevue 
Encydopidi^pie  for  July  and  August,  1833. 
We  cannot  vouch  for  its  accuracy,  but  it  is  pro- 
bably not  far  from  the  truth. 


Oooatrtii 

Period*  or 
Bpoehi 

Kadoof 

Sweden  and  Norway 

18«-18» 

lin47 

Denmark. 

1819 

lin4A 

1836 

lin44 

Kingdom  of  Poland 

1829 

Ii2i44 

BrltifthTslAiidii. 

1818— 18*1 

111156 

1827—1828 

lln88 

Germany  Proper 

1826— 1828 

lin45 

TrxmAtT  .       . 

1821-  1826 

lin89 

Austrian  Bmplze 

1828 

llniO 

France 

1826-1827 

lln89 

Switaerland     . 

1827—1828 

lin40 

Portugal  ■       . 

1815—1819 

lin40 

Spain        .       .       . 

1801-1826 

liniO 

Italy.       .       .       . 

1822—1628 

linSO 

Graeoe 

1828 

lln80 

Northern  Borope 

1828 

linSO 

lin44 

Soutbem  Europe 

lln8« 

The  whole  of  Earopc 

. 

lin40 

For  an  accurate  description  of  the  various 
mortality  tables  up  to  the  date  of  its  publica- 
tion, the  reader  is  referred  to  the  excellent 
article  on  the  subject^  by  Mr.  Milne,  in  the 
Encydopadia  Britannica,  8th  edition. 

K«riar.    [CmoiNTS.] 

MoBTAB.  In  Artilleiy,  a  short  piece  of 
ordnance,  used  to  throw  shells  at  very  high 
angles  (vertical  fire),  generally  45^  the  charge 
varying  with  the  range  required.  Mortars  are 
distinguished  by  the  diameters  of  their  bores. 
They  are  not  mounted  on  carriages,  but  on 
simple  beds  of  wood  or  iron. 

Blortar  l^easel.  A  small  vessel  of  con- 
siderable beam,  for  carrying  a  heavy^  mortar 
amidships,  which  is  slung  m  a  massive  bed. 
The  mortar  vessels  were  formerly  known  as 
homb  ketches, 

Kortffave  (Fr.  from  morty  dead,  and  gage, 
pledge).  In  Law,  a  mortgage  deed  is  in  effect 
an  absolute  conveyance  from  the  borrower  to 
the  lender,  witJ^  a  condition  that  if  a  sum  of 
money  is  paid  by  a  stipulated  day  the  property 
shall  be  reconveyed.  Thus  the  grantee  has  a 
conditional  estate,  during  the  continuance  of 
which  the  mortgagor,  though  in  possession,  is 
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In  contemplation  of  law  only  tenant  at  will  to 
the  mortgagee ;  and  on  failure  of  payment, 
the  estate  of  the  mort^gee  would  become 
absolute  at  law.  But  m  equity  the  mort- 
gagee's estate  is  subject  to  an  equity  of  re- 
demption, or  right  to  redeem  on  the  part  of 
the  mortgagor;  and  a  mortgage  is  thus  re- 
deemable so  long  as  the  relation  of  debtor 
or  creditor  appears  to  subsist  'between  the 
parties,  and  for  twenty  years  after  the 
last  acknowledgement  of  that  relation  by 
the  mortgagee,  unless  upon  his  application 
the  right  be  preyiously  foreclosed  by  a  de- 
cree of  the  court.  Mortgages  now  commonly 
contain  a  power  authorising  the  mortgagee 
to  sell  the  property  and  repay  himself  out  of 
the  proceeds. 

XKoittor  (Fr.).  The  name  given  to  a  cap 
of  state,  of  great  antiquity,  worn  b^  the  first 
kings  of  France,  and  the  form  of  which  is  still 
preserved  in  the  cap  worn  by  the  president 
de  la  cour  of  Paris. 

Mortmoatton  (Lat.  mortificus,  cauting 
death).  Local  death;  gangrene.  When  any 
portion  of  the  body  loses  its  vitality,  a  process 
of  separation  takes  place  between  it  and  the 
living  parts  that  surround  it;  and  when  this 
happens  in  certain  parts  or  organs  it  is  neces- 
sarily fatal.  The  symptoms  attending  mor- 
tification of  the  viscera  are  generally  loss -of 
pain,  diminution  of  fever,  small  sinking  pulse, 
hiccup,  delirium,  cold  sweat,  and  fainting,  which 
precedes  death. 

MoBTiFicATioir.  In  Scottish  Law,  a  term 
nearly  synonymous  with  mortmain  in  English. 
By  an  Act  of  1587,  land  vested  in  the  church  was 
declared  to  be  given  for  superstitious  purposes, 
and  to  belong  to  the  crown ;  and  thus  the 
spoliation  of  the  richly  endowed  church  of 
that  country  prior  to  the  Beformation  was 
finally  legalised. 

Mortise  (Fr.  mortaise,  from  Lat  mordere, 
to  bite).  In  Architecture,  a  mortise  is  the 
junction  of  two  pieces  of  wood,  or  other 
material,  the  cavity  being  cut  in  one  piece  to 
receive  the  projection  left  in  the  other,  which 
is  called  the  tenon  or  tenant. 

Mortmain  (Old  Fr.).  In  Law,  an  aliena- 
tion of  lands,  tenements,  or  hereditaments, 
to  any  corporation,  sole  or  aggregate,  guild, 
or  fraternity.  The  foundation  of  the  statute 
of  mortmain  is  Magna  Charta,  by  which 
it  was  rendered  unlawful  for  anyone  to  give 
his  lands  to  a  religious  house,  &c  in  oinier 
to  take  them  back  again  to  hold  of  the  same 
house;  which  was  extended,  by  interpreta- 
tion, so  as  to  annul  gifta  of  lands  which  re- 
ligious houses  did  not  give  back  to  the  donor 
to  his  own  use,  but  kept  in  their  own  hands 
after  taking.  A  great  number  of  statutes  were 
afterwards  passed  in  order  to  restrict  aliena- 
tions to  religious  persons  and  houses,  and 
various  devices  formed  for  the  purpose  of 
eluding  them;  of  which  the  system  of  uses, 
which  has  become  in  some  sort  the  foundation 
of  our  law  of  real  property,  was  one.  [Real  ! 
PaopEBTT ;  TatJST.]  nut  during  the  whole  of 
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this  time  the  king  had  the  power  of  dispensing 
with  the  statutes  of  mortmain  by  grantiDg 
licenses  of  alienation;  and  this  power  was 
confirmed  to  the  crown  by  stat.  7  &  8  Wm. 
III.  c.  37.  G-ifts  for  charitable  purposes  are 
now  subjected,  by  the  Mortmain  Act  of  9 
Geo.  II.  c  36,  to  particular  restrictions,  a 
neglect  of  which  frequently  invalidates  them. 
The  term  Tiwrtmain  is  derived  from  the  Latin 
words  mortua  manus  {dead  hand),  because  the 
lands  so  alienated  are  said  to  fall  into  a  dead 
hand;  i.e.  one  incapable  of  performing  the 
usual  services  required  of  tenants. 

Mortuary  (Lat.  mortuarius,  hdonging  to 
the  dead).  In  Law,  a  fee  paid  to  the  incmn* 
bent  of  a  parish,  by  custom  peculiar  to  some 
places,  on  the  death  of  a  parishioner.  It 
appears  to  have  been  a  very  ancient  usage  to 
present  the  priest,  on  the  solemnisation  of  i 
funeral,  with  some  personal  chattel  of  the 
deceased,  or  a  sum  of  money  in  lieu  of  it; 
under  the  various  titles  of  pecnnia  sepul- 
chralis,  sedatium,  in  Saxon  soid-ahot,  kc. 
It  had  become  a  legal  custom  as  early  as  the 
reign  of  Henry  lU.,  when  the  reseiration 
of  a  mortuary  appears  to  have  been  essential 
to  the  validity  of  a  testament  of  chattels. 
The  amount  was  fixed  by  21  Henry  YUL 
c.  6,  according  to  an  ad  valorem  taxation  of 
the  goods  of  the  deceased.  Mortuaries  (where 
due  by  custom)  are  recoverable  in  the  eccle- 
siastical courts;  and  it  should  appear,  since 
the  statute,  at  common  law;  although  such 
actions  have  not  hitherto  been  brought 

Moras  (Lat ;  Gr.  fi^pop,  the  imuberry-tret). 
A  small  genus  of  plants  belonging  to  the 
MoracecBy  containing  some  species  valuable  for 
their  fruit,  and  others  for  their  foliage.  The 
former  is  our  Mulberry-tree,  Monte  fugra, 
whose  well-known  black  juicy  berries  are  a 
favourite  autumn  production;  the  latter  are 
M.  alba  and  others,  which  constitute  the  best 
of  all  food  for  silkworms,  but  are  somewhat 
tender  in  our  climate,  and  cannot  be  usefully 
cultivated  even  in  the  midland  country  of 
England. 

Morvenlto,  A  variety  of  Harmotome^  found 
in  the  granite  of  Strontian  in  Aigyleshire. 

Mooalo  or  Mosaic  (Lat  musivue).  In 
Painting,  representations  of  objects  by  means 
of  very  minute  pieces  of  stones  or  pebbles  of 
different  colours,  or  variegated  ^ass  care- 
fully inlaid  upon  a  ground  generally  of  metal, 
are  known  by  this  name.  This  art  was  prae- 
tisod  at  a  very  early  period,  and  was  reintro- 
duced to  Italy  by  the  Byzantine  Gre^.  It 
was  applied  by  uie  Romans  in  four  difiere nt 
styles :  the  opue  teeeellatUTn,  the  oput  vermi- 
oulatttm,  the  opus  eeetile,  and  the  opue  fiatsifnim. 
The  first  three  are  purely  geometric  or  orna- 
mental, and  are  strictly  only  opue  Utkoetro- 
turn,  i.a  the  regular  mechanical  arrangement 
of  various  coloured  stones,  sometimes  in  small 
cubes  called  tesserss  or  tessellaB,  sometimes  in 
slabs  of  various  shapes.  The  opue  mueimm  ms 
the  only  pictorial  mosaic,  i.e.  m  ^riiidi  natural 
objects  were  imitated. 
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Bisulphide  of  tin ;  a  yel- 
low flaky  snbfltanoe,  sometimes  employed  in 
orasmental  iapan  work.  This  term  has  also 
been  applied  to  a  superior  kind  of  brasSi  and 
to  a  ycilow  alloy  of  copper,  zinCp  and  gold. 
[AtJUJM  M17SITUX.3 

XoMde  UTorlc  In  Architecture,  the  in- 
Ujin^  pavements,  walls,  &c.  with  small  dies 
of  diiTerent-eoloured  stones  or  glass,  in  regu- 
lar figures,  or  to  represent  historical  or  other 
ffubjects. 

Mmmmmanta  (Lai.  Mosa,  the  Meuae,  and 
6r.  foSpof,  Heard),  A  large  extinct  Lacertian 
reptile  wluch  existed  during  the  deposition  of 
the  Cretaceous  strata.  Its  remains  have  been 
foond  both  near  Maestricht  and  in  the  creta- 
ceous deposits  in  America.  The  ooncaYO-conrex 
or  procelian  type  of  vertebnc  existed  in  the 
ipiaal  column  of  this  extinct  gigantic  saurian. 

Momlem,     [MuasvLMAK.] 

Xiwqae  (Arab,  medsched).  A  Moham- 
medan place  of  religious  worship.  The  princi> 
pal  interior  decoration  of  mosques  consists  in 
the  lamps,  which  are  numerous,  and  smgularly 
dispoaed;  the  floor  is  covered  with  carpets: 
the  direction  of  Mecca  is  denoted  by  a  niche, 
or  by  a  tablet  inscribed  with  verses  of  the 
Koran,  called  the  Eebla.  The  principal  Ara- 
bian and  Syrian  mosques  are  most  remarkable 
for  their  vast  quadrangles,  surrounded  with 
BTimerDUS  columns ;  those  of  the  Turks  for  the 
elegance  of  their  cupolas.  The  original  places 
of  worship  of  the  Arabians  were  the  temples 
dedicated  to  the  religion  of  the  different  nations 
whom  the^  subdued.  It  was  not  until  they 
had  oonsolidated  their  power  that  the  Ara- 
buna  devoted  themselves  to  the  cultivation 
of  the  arta,  and  gave  any  indicati;^n  of  that 
arehitectoial  genius  which  afterwards  dis- 
placed itself  in  the  structure  of  mosques.  At 
the  entrance  of  almost  every  mosque  there  is 
a  huge  court  planted  with  bushy  trees,  in  the 
centre  of  which,  or  under  a  vestibule  paved 
with  marble,  are  fountains  for  the  prescribed 
ablutions  of  the  Mussulmans ;  and  to  these 
courts  is  usually  attached  a  small  gallery,  on 
which  the  apartments  of  the  ministers  of  re- 
ligion, &c.  abut.  But  besides  mosques  for 
j>ablic  worship,  there  ax^  others  set  apart  for 
the  instmction  of  young  men  in  the  science  of 
legislation  and  the  doctrines  of  the  Koran ; 
and  to  this  class  belong  the  so-called  royal 
moaques,  or  jamiSf  of  Constantinople.  Most 
of  theae  mosques  have  hospitals  for  poor,  sick, 
or  deranged  persons,  attached  to  them.  Their 
reTennes  are  often  considerable,  and  are  de- 
rired  chiefly  from  endowments  in  landed  pro- 
perty. The  term  mosque  is  found,  with  slight 
Tariation,  in  all  European  languages.  The 
Tuikiah  equivalent  is  supposed  to  be  derived 
from  the  Arabic  mesgiao,  a  place  of  adora- 
tion ;  and  fifom  this  are  derived  respectively 
the  French  mosqu^e,  the  Qerman  moschee, 
the  Spanish  mequita,  the  Italian  mascheta, 
and  the  English  mosque.    [Minabbt.] 

Iloaqiiltio.  The  American  name  for  the 
•pedes  of  gnat  CW«r.  They  abound  in  damp 
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situations,  both  in  the  warmer  climates  and 
during  the  summer  months  in  high  northern 
latitudes.  They  pierce  the  skin  with  a  Ian- 
cetted  proboscis,  and  discharge  a '  venomous 
liquor  into  the  wound;  they  can  be  guarded 
against  at  night  by  enclosing  the  bed  with  a 
mosquito  curtain.  The  Laplanders  drive  them 
away  by  fire,  and  by  coating  the  naked  parts 
of  the  body  with  grease. 

Xoss  Agate.  The  name  given  to  those 
kinds  of  Agate  which  enclose  dendritic  or 
moss-like  markings.  They  are  found  in  large 
quantities  at  Oberstein  in  Saxony. 

BSoas  &aiid.  Land  abounding  in  peat 
moss,  but  not  so  much  saturated  with  water 
as  to  become  peat  bog,  or  morass. 

Xomies  (Fr.  mousse,  Lat.  mudcus,  Ger. 
moos).  In  common  hinguage,  mosses  signify 
any  minute,  small-leaved  Cryptogamic  plants. 
But  in  systematical  botany  no  plants  are  con- 
sidered mosses,  except  such  as  belong  to  the 
natural  order  Bryacea  or  Mueei,  Such  plants 
are  simple-leaved;  without  spiral  vessels  or 
stomates;  with  a  distinct  axis  of  growth; 
and  with  the  spores  or  reproductive  matter 
enclosed  in  cases,  called  sporangia  or  theea, 
covered  by  a  cup  or  calyptra.  The  structure 
of  the  sporangia  is  as  complex  as  that  of  the 
stems  and  leaves  is  simple.  Each  sporangium 
is  closed  by  a  lid  or  operculum ;  below  which 
is  a  transverse  membran*),  closing  up  the  urn 
left  after  the  fall  of  the  operculum.  The 
edge  of  the  urn  is  foruished  with  one  or 
more  rows  of  teeth,  in  all  cases  some  multi- 
ple of  four;  in  the  centre  is  a  columella  or 
column,  and  between  the  latter  and  the  sides 
of  the  urn  are  the  spores.  It  is  not  a  little 
singular  that  such  plants  should  have  cases 
called  staminidia,  containing  powdery  matter ; 
among  which  are  found  animalcules,  not  dis- 
tinmiishable  from  such  as  are  called  spermatic, 
and  which  swim  about  freely  in  wuter. 

Moss-troopers.  In  English  and  Scot- 
tish History,  those  inhabitants  of  the  bordera 
of  the  respective  countries  who  were  banded 
together  in  clans  and  lived  by  rapine,  received 
this  denomination  from  the  character  of  the 
country  over  which  they  trooped  in  their  ex- 
curaioQS.  These  banditti  were  little  heard  of 
after  the  union  of  the  two  crowns,  but  not 
absolutely  suppressed  imtil  the  union  of  the 
kingdoms  a  century  afterwards. 

acossotlte.  A  variety  of  Aragonite,  found 
in  the  l2as  of  Gerfaleo  in  Tuscany. 

Kotasalltes.     [Separatists.] 

Xotee.  Among  the  Anglo-Saxons,  pubb'c 
courts  or  conventions  of  the  people  assembled 
for  municipal  or  legislative  purposes.  They 
were  of  various  kinds;  as  Wittenageuote, 
FoLKMOTB,  BuRQK  MoTB,  &c.  Moteer  was  a 
customary  service  or  payment  at  the  mote  or 
court  of  the  lord,  from  which  certain  persons 
alone  were  exempted  by  charter  or  other  pri- 
vilege. 

Motet  (ItaL  motetto).  In  Music,  a  vocal 
I  composition,  consisting  of  from  one  to  eight 
parts,  of  a  sacred  characteir. 
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Katlier  Xdquor  or  Motber  'WTater.    A 

term  applied  bj  chemists  to  saline  solutions 
from  which  crystals  have  been  deposited,  and 
which,  when  poured  off  and  re-evaporated, 
generally  furnish  a  second  crop. 

Motlfter  of  Vearl  (Ger.  perlen-mutter, 
Fr.  nacre  de  perles).  The  hard,  silvery,  bril- 
liant internal  layer  of  several  kinds  of  sheila, 
particularly  oysters,  which  is  often  variegated 
with  changing  purple  and  azure  colours.  The 
lai^e  oysters  of  the  Indian  seas  alone  secrete 
this  coat  of  sufficient  thickness  to  render  their 
shells  available  for  the  purposes  of  manufno- 
tures.  The  genus  of  shell  fish  called  PmtO' 
dituB  furnishes  the  finest  pearls,  as  weU  as 
mother  of  pearl;  it  is  found  in  greatest 
perfection  round  the  coasto  of  Ceylon,  near 
Ormus  in  the  Persian  Gulf,  at  Cape  Comorin, 
and  among  some  of  the  Australian  seas. 
The  brilliant  hues  of  mother  of  pearl  do  not 
depend  upon  the  nature  of  the  substance,  but 
upon  its  structure.  The  microscopic  wrinkles 
or  furrows  which  run  across  the  surface  of 
every  slice  act  upon  the  reflected  light  in  such 
a  way  as  to  produce  the  chromatic  effect ;  for 
Sir  David  Brewster  has  shown  that  if  we 
take,  with  very  fine  black  wax,  or  with  the  so- 
called  fusible  alloy,  an  impression  of  mother  of 
pearl,  it  will  possess  the  iridescent  appearance. 
Mother  of  pearl  is  very  delicate  to  work ;  but 
it  may  be  fashioned  by  saws,  files,  and  drills, 
with  the  aid  sometimes  of  an  add,  such  as 
the  dilute  muriatic ;  it  is  polished  by  colcothar. 
(Ure's  Dictionary  of  Arts,  j'c.) 

Mother  of  Vinegar.  The  flocculent  mv- 
celium  of  various  Moulds,  which  forms  on  the 
surface  of  vinegar. 

axotlier^olls.  In  Vegetable  Physiology, 
cells  in  which  other  cells  are  generated. 

Motion  (Lat.  motio).  In  Mechanical  Phi- 
losophy, motion  is  change  of  place:  i.e.  of 
the  part  of  space  which  body  occupies, 
or  in  which  it  is  extended.  Motion  is  real 
or  absolute  when  the  moving  body  changes 
its  place  in  absolute  space;  it  is  relative 
when  the  body  changes  its  place  only  with 
relation  to  surrounding  bodies;  and  it  is 
apparent  when  the  body  changes  its  situa- 
tion  with  respect  to  other  bodies  that  appear 
to  us  to  be  at  rest.  All  the  phenomena  of 
motion  are  derived  by  mathematical  deductions 
from  the  three  following  laioe  of  motion  given 
by  Newton  in  his  Principia : — 

1.  A  body  must  continue  for  ever  in  a  state 
of  rest,  or  of  uniform  motion  in  a  straight  line, 
if  it  be  not  disturbed  by  the  action  of  an  ex- 
ternal cause. 

2.  Every  change  of  motion  produced  by  any 
external  force  is  proportional  to  the  force  im- 
pressed, and  in  the  direction  of  the  straight 
line  in  which  the  force  acts. 

3.  Action  and  reaction  are  equal  and  in 
contrary  directions;  that  is,  equal  and  con- 
trary changes  of  motion  are  produced  on  bodies 
which  mutually  act  on  each  other. 

The  term  quantity  of  motion  is  used,  by 
writers  on  mechanics,  to  denote  the  product 
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of  the  mass  of  a  body  into  the  Telocity  ivith 
which  it  moves.  It  is*  therefore^  synonymoiii 
with,  momentum. 

MonoN.  In  Music,  refen  to  the  movement 
of  the  parts  in  contrapuntal  writing.  Diiect 
or  similar  motion  is  when  two  parts  move  in 
the  same  direction,  i.  e.  rise  or  £dl  together; 
contrary  motion  is  when  one  rises  ud  the 
other  falls ;  and  oblique  motion  is  when  one 
part  mores  in  either  mrection  while  the  other 
is  stationary.  Contrary  motion  is  the  best, 
and  next  oblique  motion. 

MonoK.  In  Painting  and  Sculpture,  the 
change  of  place  or  position  which  ficom  certain 
attitudes  a  figure  seems  to  be  m^Hng  in  its 
representation  in  a  picture.  It  can  oe  only 
implied  from  the  attitude  which  prmres  tin 
animal  for  the  given  change,  and  dirors  firom 
AoTioK  [which  see].  Upon  motion,  in  art,  de 
pends  that  life  which  seems  to  pervade  a  pictm 
when  executed  by  a  master. 

Motton  tn  Court.  In  Law,  an  occasional 
application  to  the  court,  hj  the  parties  or  their 
counsel  Motions  are  either  of  a  criminal 
nature,  as  motions  for  an  attachment  for  a 
ndsbehaviour ;  or  of  a  dvil  nature.  A  motion 
in  the  courts  of  common  law  is  either  for  a 
rule  absolute,  L  e.  to  take  effect  immediately ; 
or  it  is  for  what  is  termed  a  mle  nisi,  or  a 
rule  to  show  cause — i.  e.  a  rule  to  take 
e£Eect^  unless  cause  be  shown  against  it  by  s 
certain  day,  when,  if  no  cause  be  shown,  the 
rule  is  made  absolute.  Motions  also  form  an 
important  part  of  the  practice  of  courts  of 
equity.  Iiv)unctions  [Imjumctiok]  are  usually 
applied  for  in  this  manner.  Motions  are  ac- 
companied by  affidavits  stating  the  fiuts  on 
which  they  are  grounded,  and  generally  pre- 
ceded by  a  notice  to  the  opposite  party. 

Motorj  or  MotorlAL  In  Physiology,  this 
term  was  applied  by  Hartley,  in  1749,  to  the 
nerves  conveying  the  stimulus  to  the  muades, 
in  contradistinction  to  the  nerves  oouTejing 
the  impressions  to  the  neural  axis,  which  he 
called  sensory;  but  he  distinguished  those 
actions  which  result  &om  the  oonveyanoe  of 
impressions  to  the  brain,  producing  sensation 
and  exciting  volition,  from  those  actions  which 
are  now  odled  re/lex;  as  where  he  states 
that  'the  actions  of  sneeadng,  swallowing, 
coughing,  hiocoughixig,  vomiting  and  expel- 
ling the  faeces  and  urine,  with  ouen  of  a  like 
nature,  are  to  be  deduced  from  those  vibrations 
which  first  ascend  up  the  sensory  nerves,  and 
then  are  detached  down  the  motory  nerres, 
which  communicate  with  these  by  some  oominon 
trunk,  plexus,  or  ganglion.' 

Motto  (Ital.).  A  term  used  to  fflgniijr  a 
word  or  sentence  added  to  a  device;  when 
put  upon  a  scroll,  it  is  commonly  employed  as 
an  external  ornament  of  coat  armour.  The  nse 
of  mottoes  for  this  purpose  is  very  andent  The 
term  motto  is  aim)  applied  to  a  sentenee  or 
quotation  prefixed  to  any  writing  or  publication. 
'  Monld  (Goth,  muida,  dust).  Soil  com- 
posed of  decayed  vegetable  matter  in  s  state  of 
minute  division,  more  or  less  mixed  with  gar> 
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den  earth.  The  kindB  of  mould  most  in  use 
in  horticulture  are  Leaf  mould,  formed  from 
the  decayed  leaTes  of  trees;  Bich  mould, 
formed  of  thoroughly  decayed  stable  dung; 
Heath  mould,  found  on  the  surface  of  heath 
lands;  and  Peat  mould,  formed  of  thoroughly 
decomposed  peat.  In  general,  mould  is  dis- 
tinguished £rom  soils  by  containing  a  much 
greater  portion  of  organic  than  oS  earthy 
matters. 

Mould  (Ft.  moule ;  Span,  molde ;  probably 
horn  Latw  modulus^  In  Sculpture,  the  matrix 
or  hoUoved  wrougnt  form  into  which  the  liquid 
or  plaster,  wta,  or  metal,  is  run  in  casting 
▼orks  of  art. 

A  aqfe'^nundd  is  a  mould  taken  in  many 
pieces  firom  the  original  cast  from  the  first 
mould,  which  is  destroyed,  so  that  it  can  be 
safely  remoyed  from  the  model,  and  be  put 
together  again,  in  order  to  produce  other  casts. 
Xoold  &oft.  A  large  room  in  a  dockyard  • 
in  which  the  seyeral  parts  of  the  ship  are 
drawn  out  in  their  proper  dimensions,  for  the 
gnidance  of  Uie  builder. 

Konlds.  This  name  is  j>opularly  applied 
to  the  thread-like  Sungi  which  prey  upon  our 
provisions,  and  attack  such  substances  as  gum, 
glue,  ink,  &e.,  living  at  their  expense,  and 
destroying  their  valuable  properties.  Many 
of  the  moulds,  obserres  Mr.  Berkeley,  are  cajpa- 
ble  of  sustunW  life  when  immersed  in  fluids, 
oontraiy  to  thenabit  of  most  Fitngi ;  and  from 
^eir  capability  of  appropriating  what  is  nutri- 
tiou,  and  rejecting  what  is  hurtful,  they  are 
often  developed  even  in  solutions  of  poisonous 
metallic  salts,  which  would  be  fatal  to  Funffi 
in  general.  In  a  solution  of  sulphate  of  copper, 
for  example,  they  become  as  it  were  electro- 
typed  by  the  copper,  while  they  appropriate 
the  other  elements. 

As  the  spores  are  often  able  to  sustain  a 
considerable  degree  of  heat  without  destruc- 
tion, they  occur  in  situations  where  they  would 
otherwise  not  be  expected,  as  in  preserved 
froits  which  have  been  subjected  to  heat,  and 
▼hfen  there  could  be  no  access  of  fresh  spores, 
^^re  there  is  any  possibility  of  communica- 
tion, there  are  few  kinds  of  vegetable  tissues 
which  they  cannot  penetrate ;  and  in  animals, 
they  occor  in  situations  where  they  must,  like 
mtestinal  worms,  have  worked  their  way  through 
the  tissues  to  the  cavities  in  which  ihey  grow. 
They  are  amongst  the  most  destmctiye  agents 
in  the  production  of  disease,  as  is  proved  by 
the  potato  murrain.  In  the  human  frame  they 
are  the  fruitful  source  of  cutaneous  disorders. 
(lindley  and  Moore,  T^easuri/  of  Botany,) 

Hooldinff  (Fr.  moulure).  In  Architecture, 
tile  Tarious  members  of  an  order,  which  are 
shaped  into  various  curved  or  fiat  forms,  of 
▼bich  there  are  ei«;ht  sorts :  (1)  the  filet,  square 
in  profile;  (2)  the  astragal;  f8)  the  torus, 
larger  than  the  astragal ;  (4)  me  scotia ;  (5) 
the  echinus  or  quarter  round ;  (6)  the  inverted 
<7nia,  talon,  or  ogee ;  (7)  the  c^na,  the  cjmA 
recta,  or  cymatium;  and  (8)  the  cavetto  or 
hollow. 
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In  the  Bomaneaque,  and  Teutonic  or  Gh>thie 
styles  of  architecture,  mouldings  are  of  great 
importance,  as  determining  the  exact  stage  of 
art  to  which  a  particular  building  belongs. 
(F.  A.  Paley,  Manual  of  Gothic  Mmtldinga,) 

MonltiBV.  The  fall  of  the  plumage  of 
birds.  It  may  be  either  partial  or  total.  The 
complete  moult  generally  takes  place  annually ; 
the  partial  moult  occurs  at  the  change  of 
plumage  to  which  some  species  of  birds  are 
subject  at  the  breeding  season.  The  moult  is 
always  accompanied  by  the  developement  of  a 
new  plumage,  which,  may  be  of  a  different 
colour  from  that  which  is  lost.    [Induxmntuic.] 

Momitaln  (La  Montague).  In  Erench 
History,  a  popular  name  given  in  1793  to  the 
party  of  extreme  Jacobins  in  the  Convention, 
who  occupied  the  highest  rows  of  seats,  while 
the  moderate  men  generally  crowded  into  the 
lower  places  in  the  centre  (tjience  called  |>2atn). 
As  ffovemment  fell  more  and  more  into  the 
hands  of  these  violent  politicians,  it  became  in 
course  of  time  a  title  of  honour,  and  (after  the 
fall  of  Bobespierre)  of  reproach. 

Mountain  Blue.  Blue  copper-ore.  [Chbs- 

STLITB.] 

BXonntaIn  Cork*    [Asbistos.] 

Mountain  Oreen.    [Chbtsocolla.] 

Mountain  Xioatlier.  A  variety  of  Asbes- 
tos occuninff  in  fiat  fiexible  pieces  resembling 
leather,  and  of  a  whitish  colour.  It  differs 
from  common  Asbestos  chiefly  in  having  the 
fibres  interlaced  instead  of  even  and  parallel. 

Mountain  Umostone.  The  rock  thus 
named  is  often  called  the  carboniferoua  lime- 
stone, but  to  English  geologists  the  older  name 
will  always  be  interesting,  as  marking  some  of 
its  essential  peculiarities  in  England. 

This  kind  of  limestone  is  of  various  colours^ 
and  often  so  full  of  organic  remains  as  to 
appear  almost  entirely  m»le  up  of  them,  espe- 
cudly  of  fragments  of  encrinital  columns;  but 
sometimes  scarcely  an  or^nism  is  to  be  de- 
tected, and  Hie  rock  is  vemed  and  variegated 
with  streaks  of  calcareous  spar.  Both  these 
varieties  form  useful  and  often  handsome 
marbles. 

This  rock  is  of  further  interest,  as  being 
that  which  in  the  centre  and  north  of  England 
is  the  seat  of  our  most  productive  lead  nones  ; 
hence  it  is  called  fnetaUtferotis  limestone.  The 
great  patch  of  limestone  extending  from  the 
Tweed  to  the  Tees,  bounded  by  the  coal  mea- 
sures on  the  east,  and  on  the  west  by  the 
Cheviot  Hills,  is  especially  known  as  the  lead 
measures.  The  characters  of  the  rocks  are 
very  variable.  The  veins  hitherto  worked 
occupy  a  space  of  about  fifteen  miles  north 
and  south,  and  twenty  west  and  east»  and  run, 
with  little  exception,  nearly  west  and  east. 

The  Yorkshire  limestone  district^  exclusive 
of  its  metallic  veins,  is  traversed  by  others, 
which,  as  they  are  only  filled  with  non-metallic 
minerals,  are  of  little  interest  to  the  miner, 
although  of  deep  importance  to  the  geologist. 
They  intersect  the  metallic  veins,  disturbing  the 
poialleliBm  of  the  strata,  and  often  occasioning 
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nmch  irregularity  and  canfusion.  The  contents 
of  these  cross-courses  are  very  miscellaneous  ; 
and  where  the  material  with  which  they  are  filled 
is  much  harder  and  more  durable  than  the  re- 
gular strata,  their  course  is  often  perceptible 
upon  the  weather-worn  surface  of  tie  country 
which  they  trayerse.  Such  is  the  cross  vein  of 
the  lead  measures  called  the  DeviFs  Backbone, 
forming  a  ridge  that  may  be  traced  a  consider- 
able distance  along  the  country  through  which 
)t  passes. 

The  Derbyshire  limestone  district  is  well 
known.  Castleton  is  its  northern  point,  and 
it  extends  southward  about  twenty-five  miles  to 
Weaver  HilL  Its  breadth  is  very  irregular,  but 
nowhere  much  exceeds  twenty  miles.  At  its 
eastern  end  it  produces  the  delightful  and  varied 
scenery  of  Matlock,  and  its  north-western  ex- 
tremity is  celebrated  for  the  wonders  of  the 
Peak. 

In  regard  to  the  varied  aspect  of  this  district^ 
it  may  be  observed  that  the  diffi-rent  strata  of 
limestone  differ  considerably  from  each  other ; 
that  beds  and  dikes  of  basalt  intervene,  provin- 
cially  called  toadstone  (todt-stein,  dead  or  un- 
^oductioe  rock) ;  and  lastly,  th.it  the  country 
IS  traversed  by  great  faults  or  dislocations. 

The  singular  turreted  and  broken  appearance 
of  these  limestone  rocks,  and  the  fantastic 
shapes  which  their  various  masses  occasionally 
assume,  are  well  seen  in  Dovedale ;  and  some 
of  their  other  peculiarities,  especially  their 
curvatures,  and  some  of  the  dislocations  which 
they  have  suffered,  are  evident  in  Matlock  and 
its  neighbourhood.  In  the  High  Tor  the 
stratification  appears  horizontal  and  regular 
when  viewed  in  front ;  but  a  more  accurate  ex- 
amination shows  that  it  is  curved  and  irregular. 
An  instance  of  curved  strata  may  be  seen  in 
Crich  Cliff,  about  four  miles  east  of  Matlock ; 
it  is  an  isolated  liill  about  900  feet  above  the 
level  of  the  river.  The  different  beds  of  lime- 
stone are  of  very  different  qualities  and  compo- 
sition ;  the  upper  cherty,  and  often  bituminous, 
abounding  in  corallines  and  encriuital  stems, 
&c.,  often  curiously  seen  in  relief  upon  its 
weather-worn  surface.  Beneath  the  rock,  bed.s 
of  magnesian  limestone  and  silicious  limestone 
or  dunstone  are  seen,  and  towards  the  lower 
part  beds  of  black  marble.  The  lowest  lime- 
stone stratum  is  that  which  forms  the  Peak 
Forest,  the  downs  of  Buxton,  and  the  Weaver 
Hills  ;  and  in  it  are  several  remarkable  caverns. 
We  find  at  Castleton  numerous  veius  of  fliior 
spar,  used  in  the  manufacture  of  vases,  &c. ; 
also  elastic  bitumen,  or  fossil  caoutchouc.  The 
subterranean  streams  which  traverse  many  of 
these  caverns,  the  stalactites  and  sttdagmites  in 
which  they  abound,  and  the  thermal  wat<>rs 
which  characterise  the  district,  are  all  important 
points  to  be  noticed.  The  toadstone  of  Derby- 
shire is  sometimes  regularly  stratified  between 
the  limestone  beds.  The  toadstone  never  con- 
tains shells  or  organic  remains;  chalccdou}', 
seolite,  and  globules  of  calcareous  spar  are  not 
uncommon  in  it.  In  the  cave  at  Castleton  it 
forms  a  large  irregular  column. 
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The  veins  ot  the  limestone  in  Derbyshire 
contain  ores  of  lead,  manganese,  copper,  zicc 
and  iron :  indeed,  the  proper  repositoiy  of  tte 
lead  appears  to  be  the  limestone,  though  itak) 
occurs  in  some  other  strata,  and  rareh^  b  the 
toadstone,  in  which  it  is  always  in  small  qcac- 
tities,  and  merely  in  strings  or  very  imperiKt 
veins. 

Near  Bristol  the  limestone  hills  rise  fi^ja 
below  the  new  red  sandstone,  and  from  the 
edges  of  the  coal  basin.  In  some  places  it  is 
very  bituminous,  as  on  the  Avon  at  Chepstow, 
where  it  exudes  petroleum.  On  the  Welsh 
coast  of  the  Bristol  Channel  we  have  another 
ridge  of  limestone,  forming  one  side  of  the  ba&b 
in  which  the  great  coalfield  of  South  Walts  is 
situated.  The  hills  on  the  west  of  Swansea  and 
the  cliffs  on  the  south  of  Pembroke  are  of  this 
formation;  and  on  the  banks  of  the  Wye  it  con- 
stitutes scenery  of  a  soft  but  most  roniaDti: 
character.  There  is  something  singalarlj 
fascinating  in  the  landscape  of  the  limtstou<* 
districts,  resulting  not  only  from  the  vaiied 
forms  and  groupings  of  the  mountain  masEof:, 
but  dependmg  also  upon  the  nature  of  the. 
substance  and  of  the  soil  derived  from  itj 
decay.  Upon  the  perpendicular  and  projecting 
precipices  lichens  of  various  and  singular  huc-s 
alternate  with  the  grey  surface  of  the  unooverrd 
rock;  a  variety  of  shrubs  are  scatt^ried  by 
nature's  hand  upon  its  picturesque  and  wavia^ 
sides ;  ivy  and  other  creeping  plants  i^ur  in 
gay  luxuriance  from  its  crevices,  and  the  glcua 
and  valleys  are  adorned  bv  every  variety  of 
verdure.    [Cajzbonifbrous  System.] 

BXoantaln  Systema.  In  all  countries  the 
mountains  are  singularly  influential  in  modify- 
ing the  essential  features  of  the  land,  in  iu- 
fiuencing  climate,  and  in  governing  the  distri- 
bution of  life.  There  is  nothing  in  physical 
geography  that  affords  a  better  indication  of 
the  present  condition  and  future  capabilities  of 
a  country  than  its  mountain  and  river  s}*stem5. 

Mountains  occur  usually  in  lines  of  consider 
able  length  as  compared  with  their  breadth.  A 
mountain  chain  is  thus  a  continuous  scries  of 
elevated  land,  broken  occasionally  by  valleys, 
and  rising  here  and  there  into  lofty  p«aks. 
When  the  phenomenon  is  on  a  grand  scale, 
the  chain  influences  greatly  the  geologit'al 
structure ;  and  when  local,  Uiere  is  local  geo- 
logical cause. 

Each  great  tract  of  the  earth  has  its  mountain 
system,  governing  its  form  and  often  markJuir 
its  outline.  In  some  countries  where  then*  art- 
many  such  chains  having  diflferent  directions, 
the  older  mark  the  coasts,  and  the  newer  the 
central  ridge.  In  others  the  coast  range  is 
the  principal  and  more  modem  elevation,  and 
determines  the  whole  character  of  the  interior. 

The  principal  mountain  chains  of  the  earth 
are  as  follows,  and  are  noticed  under  separa*e 
headings.  In  Europe  and  Asia,  including  >unh 
Africa,  a  vast  central  line  of  chief  elevation  in- 
cludes the  HiMALATAN  chaiu,  the  CACCAsrs,  the 
Alps,  the  Atlas,  and  the  Ptkbnkbs.  Somewhat 
subordinate  to  these,  but  still  important,  ate  the 
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Carpathians,  the  Bazjlan,  and  the  Afbnninbs. 
It)  South  Africa  there  is  no  principal  mountain 
cluiin.  In  America  there  are  the  Andes  and  the 
ICocKY  Mountains,  and  the  much  lower,  but  not 
uoimportant,  chain  of  the  Appalachians. 

Volcanoes  do  not  form  mountain  chains, 
though  the^  occasionally  occur  in  continuous 
liueB.  Besides  the  continuous  chains  and  de- 
tiched  Yolcauic  mountains,  there  are  not  want- 
iiii;  instances  of  isolated  mountain  mas:>es. 

Many   of   the  great  mountain  chains  are 


MUCK,  RUNNING  A 

As  they  are  reckoned  backward  and  forward  from 
the  Resurrection,  and  as  the  celebration  of  that 
event  depends  on  the  time  of  new  moon,  which 
varies  at  different  times  through  the  space  of  a 
month,  these  dependent  festivals  also  vary  in 
the  same  way.  Easter  is  always  the  first  bim- 
day  after  the  first  new  moon  after  March  21 ; 
and  from  this  all  the  otliers  are  reckoned  for 
each  year. 

Movement.      In  Politics,  an  expression 

adopted  of  late  years  into  the  political  vooa- 

continued  beyond  the  coast  into  the  ocean  as  ,  bulary  of  most  European  nations,  signifying 


that  party  in  a  state  which  strives  to  obtain 
such  concessions  in  favour  of  popular  rights 
as  will  ultimately  place  the  chief  functions  of 
government  in  the  hands  of  the  people.  It  is 
opposed  to  the  Conservative  party,  or  the  parti 


t>ubmarine  mountains.  There  can  be  little 
doubt  that  these  phenomena  mark  great  lines 
of  upheaval,  and  are  very  important  in  reference 
to  the  earth's  history. 

aCovminff  (akin  to  Gael,  mairgnich,  to 
groan;  Gr.  fifpifiyaifj  to  be  anxious;  Qoth.^  de  resistance. 
xoauman :  Wedgwood).  Any  external  indica-  |  Xoviny  or  Motive  Force.  In  Mechanics, 
tion  or  manifestation  of  grief  for  the  death  of  -  the  cause  of  the  chan<re  of  velocity  in  the 
a  friend  or  relative.  Certain  usages  in  regard  to  [  motion  of  a  body.  At  any  instant  it  is  mea- 
mouming  have  been  in  force  among  all  nations  sured  by  the  increment  of  momentum,  referred 
from  the  earliest  a^es  ;  but  except  in  the  grief  to  the  omit  of  time,  and  is,  therefore,  expressed 
of  which  they  are  intended  to  be  the  symbol,  -u^^d  cPs  m,  .  «  ^^^:„«  c^^^^  ;„ 
no  customs  exhibit  fewer  marks  of  uniformity. ,  ^^  ^^  "^^Tf^'  ^^^  ^^^^  °^  "^^^^'^K  ^«^<^«  ^» 
Thus,  the  Chinese  mourn  in  white ;  the  Turks  in  ,  that  which  in  evorv  unit  of  time  could  impart 
blue  or  in  violet ;  the  Egyptians  in  yellow ;  the  to  the  miit  of  mass  a  unit  of  velocity.  That 
Ethiopians  in  grey.  In  ancient  Rome  and  Lace-  j  part  of  the  moving  force  which  may  be  con- 
dsemon  the  ladies  mourned  in  white.  In  Eiistem  ,  ceived  to  be  acting  upon  each  unit  of  mass  of  a 
countries  it  was  regarded  as  a  peculiar  mark  of ;  moving  body  is  often  called  the  accelerating 
affliction  to  cut  the  hair ;  and  at  Home,  on  the  force. 

contrary,  to  let  it  grow.  The  Greeks  adopted  |  Moxa  (Fr.).  There  are  various  substances 
the  Eastern  practice,  and  bestrewed  with  their  used  in  surgery  to  produce  a  sore  by  means  of 
hair  the  tombs  of  those  for  whom  they  mourned,  slow  combustion.  Moxa,  which  is  one  of  these 
The  peculiarities  of  the  ancient  Jews  in  time  substances,  is  prepared  in  Japan  and  China 
of  mourning  are  well  known  ;  and  the  various  from  certain  species  of  Artemisia,  as  A.  Moxa, 
customs  of  which  so  minute  an  account  is  con-  '  j^  ckinensis,  &c.,  and  consists  of  the  downy 
tained  in  the  Pentateuch  are  still  maintained  covering  of  their  leaves  and  stems, 
on  thpse  occasions  by  their  descendants.  From  i  acosamblque  Current.  A  south-westerly 
the  commencement  of  the  Christian  era  the  current  thus  named  sets  along  the  African  coast 
generalcolouradopted  for  mourning  throughout  toward  the  channel  of  Mozambique  during 
Europe  has  been,  with  very  few  exceptions,  the  whole  year,  and  is  probably  the  result  of 
bhick.  The  kings  of  France  mourn  in  violet.  ^  drift  current  produced  in  the  South  Indian 
The  duration  of  the  period  of  mourning  differs  Ocean  by  the  monsoons ;  it  varies  much  in 
in  different  countries,  but  m  all  is  usually  regu-  different  seasons  and  years.  The  set  of  the 
lilted  by  the  nearness  of  relationship  between  winds  drives  the  water  up  among  the  islands, 
the  survivors  and  the  deceased.  The  rules  and  forces  it  to  recover  its  level  by  rushing 
that  determine  the  forms  and  duration  of  court  through  the  Mozambique  channel. 
mourning  emanate  from  the  sovereign,  but ,  xhis  current  is  a  part  of  the  chain  convey- 
do  not  extend  beyond  the  court.  (The  art  jng  the  waters  of  the  Pacific  to  the  Atlantic, 
'^tvi\X\,'mt\LQEncy€iopidiecUs  Gens  du  Monde,  and  is  connected  with  the  current  produced 
givesa  very  complete  view  of  the  chief  monies  of  within  a  narrow  belt  of  ocean  on  the  south 
mourning  in  use  m  ancient  and  modem  times.)  gjde  of  the  equator.  On  the  north  side  the 
[Sbpultubb,  Rites  of.]  ■  causes  act  less  regularly,  and  the  results  are 

Xoiue.    In  Naval  Af&irs,  a  hump  or  knot  Qot  traceable. 


vorked  on  a  rope,  to  prevent  a  noose  from 
■lipping. 

MousB.    In  Zoology,    plus.] 

Xoustnff  a  Book.  Passing  a  piece  of 
spun  yam  round  the  point  and  back  of  the 
hook  of  a  block,  in  order  to  prevent  its  disen- 
gaging itself  from  anything  it  may  be  hooked  to. 

Koath  (Ger.  mund,  Goth,  mimths).  In 
Architecture,  the  same  as  Cavbtto  [which  see]. 

Xoyable  Feasts.     Certain  festivals  held 


SKuoio  iLctd.  A  crystalline  acid  formed 
by  the  oxidation  of  gum  arable,  sugar  of  milk, 
and  other  members  of  the  saccharine  group  of 
substances.    It  is  a  dibasic  acid. 

Muotwora  (J^at.  mucus ;  voro,  /  devour), 
A  name  applied  to  a  family  of  Dipterous  in- 
sects, comprehending  those  which  feed  on  the 
juices  of  plants. 

Muck,  Rnnnlny  a.  A  phrase  which  has 
been  adopted  into  the  English  language  to  sig- 


Ui  conmiemoration  of  different  events  recorded   nify  an  indiscriminate  attack  upon  friends  and 
in  the  Gospels  and  the  Acts  of  the  Apostles. '  enemies ;  as  in  the  verse, 
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Who  nms  a  mudc^  and  tilta  at  all  ha 

ThiB  expression  is  deiiyed  from  the  JavAi  woxd 
amok,  which  means  to  kill ;  the  inhabitants  of 
Java,  and  manj  other  of  the  Asiatic  islands, 
being  remarkable  for  a  frenzy  which  leads  them 
to  aim  at  indiscriminate  destruction.  These  fits 
of  desperation  were  long  considered  peculiar 
to  the  class  of  slaves  in  the  islands  above 
mentioned ;  bnt  these  are  many  instances  on 
record  where  whole  Tillages,  and  even  armies, 
have  nnder  the  influence  of  OTnok  devoted 
themselves  to  destmction  to  avenge  an  injury 
or  an  insult.  The  accounts  of  the  wars  of  the 
Javans,  says  Baffles,  in  his  Hutory  of  Java,  as 
weU  as  of  the  Mal4yus,  abound  with  instances 
of  warriors  running  amoA:;  of  combatants  rush- 
ing on  the  enemy,  committing  indiscriminate 
slaughter,  and  never  surrendering  themselves 
alive.  The  cause  of  Uiese  fits  of  desperation 
has  been  attributed  to  intemperate  opium- 
eating. 

BBuemis  XMBlmuio.  The  membranous 
lining  of  the  canals  and  cavities  of  the  body 
which  are  exposed  to  the  contact  of  air  or 
other  inorgamc  substances.  The  basis  of  this 
membrane  is  compact  cellular  tissue,  having  a 
peculiar  cuticular  covering,  beset  in  some  cases 
with  abundant  nervous  papiUee^  in  others  with 
the  orifices  of  secretory  glands. 

Mneronata  (Lat.  mucronatus,  from  mucro, 
a  j^nt).  In  Botany,  applied  to  any  organ 
which  is  abruptly  terminated  by  a  hard  sharp 
point. 

Maovna  (Mucuna-guaca,  the  Brazilian 
name  of  one  of  the  species).  The  genus  of 
Leguminous  plants  which  yields  the  Cowage 
or  Cow-itch  of  the  Materia  Medica.  The 
species  is  M.  prurienSf  a  tall  West  Indian 
climber,  bearing  thick  leathery  pods,  which 
a£Eurd  the  Cowage,  a  celebrated  remedy  for 
intestinal  worms.  The  pods  are  shaped  like 
the  letter/,  four  or  five  inches  long,  and  clothed 
with  short  stiff  brittle  brown  hairs  which  cause 
intolerable  itching.  Their  beneficial  effect  is 
attributed  to  the  action  of  the  irritating  hairs 
on  the  worms. 

IMCnoiui  (Lat.).  The  secretion  of  the  mucous 
membranes,  the  most  characteristic  of  which  is 
that  from  the  nasal  membrane.  Mucus  is  viscid, 
and  acquires  apparent  fiuidity  in  water,  with- 
out being  actuaUy  dissolved.  It  may  be  re- 
peatedly dried  and  moistened  without  material 
change  of  properties.  When  boiled  in  water 
it  b^mes  tough,  but  on  cooling  resumes  its 
former  characters.  When  dried,  it  is  yellowish 
and  translucent.  It  is  precipitated  from  its 
aqueous  mixture  by  acetic  add  and  by  aloohoL 
Under  the  microscope  it  presents^  nucleated 
globules  and  epithelial  scales,  which  vary  in 
appearance  according  to  the  situation  and 
functions  of  the  particular  membrane  from 
whidi  they  have  been  thrown  off. 

Mndar.  The  Indian  name  of  Chlotropi» 
gigantea^  a  plant  of  the  Asclepiadaceous  order, 
used  medicmally  in  the  East  Indies  in  scrofu- 
lous cases. 
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In  Mohammedan  countries,  the 
general  appellation  of  those  officers,  or  clerks 
of  the  mosques,  whose  duty  it  is  to  proclaim 
the  summons  to  prayers,  at  the  five  canonical 
hours ;  viz.  at  dawn,  noon,  four  o'clock  p.  il, 
sunset,  and  night&ll. 

Mnfle.  An  arched  vessel  with  a  flat 
bottom,  in  which  substances  may  be  exposed 
to  a  red  heat  without  coming  into  contact  with 
the  fuel.    [AssiLTiKO.] 

IBofU.  The  Turkish  title  of  a  doctor  of 
the  law  of  the  Koran ;  derived  firom/e^eof,  a 
rescript  or  answer  to  a  question  of  law  ad- 
dressed to  the  competent  authority;  which 
fetvas  it  is  the  provmce  of  the  mufti  to  issue. 
The  mufti  of  Constantinople^  or  Sheikh-ul- 
Islam,  is  the  chief  functionary  of  the  TorkiBh 
church,  and  represents  the  sultan  in  spiritual 
matters,  as  the  grand  vizier  does  in  temporal. 

HonrtotoBtaBS.  A  sect  of  Christiana 
who  sprang  up  in  England  in  1661,  and  de- 
rived tneir  name  from  one  Muggleton,  a  tailor, 
who^  together  with  an  associate  called  Beeves, 
gave  themselves  out  as  the  two  last  and 
greatest  prophets  of  Jesus  Christ,  and  asserted 
that  they  had  power  to  save  or  to  ruin  in  a 
future  state  whomsoever  they  pleased.  Not- 
withstanding the  absurdity  of  their  pretenrions 
they  obtain^  many  adherents ;  and  the  belief 
in  their  inspiration  has  been  maintained  by  a 
small  number  down  to  the  present  time.  A 
collection  of  the  writings  of  Mugglfton  and 
Beeves,  together  with  other  Muggletonian 
tracts,  was  published  in  3  vols.  4ta  in  1S32. 
In  the  religious  controversy  to  which  the 
promulgation  of  their  doctrines  gave  rise, 
their  chief  opponents  were  the  (hiakers,  and 
among  these  were  Gieorge  Fox  and  William 
Penn. 

BKoffUoida  (Lat  mugil,  a  mullet).  A  family 
of  Acanthopteiygian  fishes  in  the  system  of 
Cuvier,  characterised  by  having  an  almost 
cylindrical  body  covered  with  laige  scales,  and 
funiished  with  two  separate  dorsals,  the  first 
of  which  has  but  four  spinous  ravs.  The  mouth 
is  either  edentulous,  or  is  raovided  with  teeth 
of  extremely  minute  size.  This  family  includes 
the  genera  divfil,  Tstraffonurtu,  and  AAerina ; 
it  is  included  in  the  Cycloid  order  in  the 
system  of  Agassis. 

Mulatto.  A  term  in  general  use  in  Ame- 
rican countries  (in  which  tiiere  exists  a  mixed 
population  of  different  races  and  colours)  for 
the  ofbpring  of  a  union  between  a  white  and 
a  negro. 

In  our  West  Indian  possessions  the  offinring 
of  a  white  and  a  mulatto  is  called  a  quadroon^ 
or  one-quarter  black ;  of  a  white  andqnadroon 
a  mu8tee,  or  one-eighth  black ;  of  a  white  and 
mustee  a  mttatt^tTutt  or  one-aixteenth  black; 
after  which  they  are  said  to  he  whiifwatkedt 
and  are  considered  as  Europeans.  On  the 
other  hand,  the  of&pring  of  a  mulatto  and  a 
negro  is  called  a  aAre ;  of  a  cabre  and  lu^ro, 
a  ffriffe\  and,  generally  speaking,  after  this 
there  is  no  distinctive  appellation  but  fugro- 
All  this  is  sufficiently  simple ;  but  in  the  Spanish 
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•nd  PoBtagiiefle  colonial  possessions,  the  inteas 
mixture  of  Europeans  with  negroes,  mnlattoes, 
&C.,  and  these  again  with  oUier  classes,  has 
giTen  rise  to  a  mnltiplicity  of  denominations 
sufficieDtly  Yagne  and  indefinite  even  in  these 
bngoages,  but  whollj  untranslatable  into 
English.  It  must  be  admitted,  however,  that 
great  ingenui^  has  been  displayed  in  tracing 
the  amount  of  European  and  negro  blood  that 
flows  in  the  veins  of  the  mixed  races,  as  the 
following  list  of  terms  (which  might  be  con- 
siderably augmented)  wiU  prove:  Zambi, 
q[uit»lyi,  treaalvi,  saltatras,  coyote,  zambaigi, 
eambusos,  jiveros,  puchuelas,  albarassados, 
bainnos,  &c.  All  these  again  may  be  multi- 
plied in  arithmetical  progression,  thus  forming 
t  host  of  modifications,  each,  however,  retain- 
ing more  or  less  his  original  characteristics  in 
proportion  to  the  relation  in  which  he  stands 
to  his  original  stock. 

In  Spain,  the  term  mulatto  has  been  em- 
ployed to  designate  persons  having  a  tincture 
of  Moorish  blood. 

Kolbeny  (Oer.  maulbeere,  Lat.  moms, 
6r.  fi^Spos).  The  fruit  of  the  Moms  nigra  and 
Uonu  albtu  The  so-called  Paper  Mulberry 
is  the  Bnmstorutia  pa^yr^fera ;  its  tenacious 
pliable  inner  bark  furmshM  a  valuable  mate- 
riil  for  the  dress  of  the  South  Sea  Islanders 
lad  Chinese.     [Mobub.] 

Itattflnr  Oltfia— ■  A  urinary  concre- 
fioo,  ecmsisting  chiefly  or  entirely  of  oxalate  of 
line.  Many  of  these  calculi  in  form  and 
eoloiur  Bomefwhat  resemble  the  fruit  of  the 
mulberry.     [Urihe.] 

Vntali  (iKiteh  molsch,  akin  to  Latin  mollio 
and  mulceo^  4ec).  Straw  or  litter  half  rotten. 
In  Horticulture^  when  this  material  is  applied 
roond  the  roots  or  stems  of  plants  to  protect 
them  from  the  drought  or  from  frost»  they  are 
said  to  be  mulched. 

Vato.  A  nuichine  for  spinning  cotton. 
This  very  ingemous  pieee  of  mechamsm  was 
inrented,  al^ut  the  year  1777,  by  Samuel 
Crompton,  formerly  of  Hall-in-the-Wood, 
lAocashire.  For  many  years  the  machine 
was  worked  by  hand  only,  the  variety  of  its 
movements  rendering  it  difficult  to  aocom- 
pliah  the  moving  of  it  by  the  power  of  water 
orof  steam  so  simply  as  to  be  of  common  use. 
(Buchanan's  Essa^fs  on  Mill-work  1841.) 

Mull    In  Botany.    [Htbbid.] 

McLB  (Lat.  mulus).  In  Zoology,  the  hy- 
brid between  the  jackass  and  the  mare:  the 
hvbrid  between  the  stallion  and  the  female  ass 
being  termed  JUnny,  In  most  cases,  the  pro- 
geny either  of  mules  inter  se  or  with  the 
parent  atock  is  unfimitfnl,  but  a  few  instances 
in  wliich  progeny  has  been  perpetuated  have 
be^  obeyed.  The  Spanish  mules  are  the 
prageay,  on  the  sire's  side,  of  a  breed  of  asses 
xar  more  stxoDff  and  graceful  than  those  exist- 
ing in  EnglancL    [Htbbid.] 

ICvIL   A  term  used  in  Gotland  almost  sy- 
Booymons  with  Caps  ;  and  applied  to  various 
projecdng  portions  of  the  island,  as  the  MuU 
of  Oalloway,  of  Cantyre,  &c 
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The  priests  of  Tartary  are  so 
called.  They  form  one  of  the  three  grand 
classes  into  which  the  Tartars  are  divided ;  the 
other  two  being  the  murzas  or  nobility,  and 
the  peasantry.  Their  chief  duty  consists  in 
reading  the  Koran ;  but  their  stock  of  know- 
ledge is  generally  so  scanty,  that  they  are 
seldom  able  to  interpret  the  Arabic  in  which 
the  office  of  the  mosque  is  performed.  The 
village  mullas  are  generally  decently  behaved 
and  respectable  men ;  *  a  little  too  much  given 
to  sell  charms  for  the  ague,  but  living  for 
the  most  part  among  their  neighbours  a  quiet 
and  charitable  life^  the  arbitrators  as  well  as 
curates  of  their  sequestered  valleys ;  and  fre- 
quently possessing,  in  addition  to  these  weighty 
charges,  the  sinecure  office  of  parish  school- 
master.' (Quart,  Bev.  vol.  xzix.  p.  129.)  The 
Tartar  muUa  and  the  Persian  Mollah  [which 
seej  have  evidently  a  common  origin;  but 
their  rank  and  offices  are  distinct. 

XCnUeln.  The  common  name  for  the  spe- 
cies of  FeHnucum,  of  which  several  occur  wild 
in  this  country. 

XnUet  (Fr.  molette).  In  Heraldry,  this 
term  denotes  the  rowel  of  a  spur.  In  £higlish 
blazonry  it  is  depicted  of  five  points :  in  French 
of  six.  It  is  used  as  the  filial  distinction  of  the 
third  son.     [Diffebemcb.] 

MuixBT  (Lat  muUus,  6r.  /i^Xkos,  although 
the  same  wojrd  did  not  denote  the  same  fish). 
The  name  of  the  fishes  of  the  genus  Mugil, 
which,  in  addition  to  the  family  characters  of 
the  Mugiloids,  hare  the  middle  of  the  under 
jaw  produced  into  an  elevated  angular  point, 
adapted,  when  the  mouth  is  do^,  to  a  cor- 
responding groove  in  the  upper  jaw ;  the  num- 
ber of  the  branchiostegous  rays  is  six.  Of  this 
genus  there  are  three  British  species ;  viz.  the 
grey  muUet  (Muail  Capita,  Guv.) ;  the  thick- 
Bpped  mullet  (Muail  Chclo,  Guv.);  and  the 
short  mullet  (MugU  cwriua,  Yarrell) ;  of  these 
the  first  species  is  the  least  rare.  The  red 
mullets  (MuUus  Surrnvlctua,  Cuv. ;  and  Mullus 
barbatuSf  Linn.)  belong  to  a  different  family  of 
fishes :  the  former  of  these  species  were  the 
fish  so  greatly  esteemed  by  the  ancient  Romans, 
and  for  which  extravagant  prices  were  given 
when  it  had  attained  an  unusually  large  size. 

BCnllicite.  A  native  phosphate  of  iron 
(Vivianite)  found  at  MuUica  Hill,  New  Jersev. 

Mdillloii.  In  Architecture,  the  upright 
post  or  bar  dividing  two  lights  of  a  window. 

IBitltlarttoiilate  (Lat.  multus,  many ;  arti- 
culus,  a  joint).  In  Zoology,  a  term  applied  to 
the  antennsB  of  insects,  and  to  the  legs  of  crus- 
taceans and  cirripeds,  when  they  are  composed 
of  a  great  number  of  joints ;  also  to  bivalve 
shells  which  have  numerous  teeth  in  the  hinge. 

Mnmeaiinate  (Lat.  multus ;  carina,  a 
keeF).  In  Conchology,  a  term  applied  to  a  shell 
which  is  traversed  by  many  keel-like  ridges ; 
as  the  Funta  muUicarinatu9,  Terebraiula  n^^ 
carinata, 

BCnlttaeBtate  (Lat  multus ;  dens,  a  tooth). 
In  Zoology,  when  a  part  is  armed  with  many 
teeth  at  tooth-like  processes.    A  iSunily  A 
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Nereids  is  hence  termed  Muitidentata  by  De 
Blainville,  on  account  of  the  structure  of  their 
horny  jaws. 

MnltUooalar  (Lat.  multus ;  loculus,  a  ease 
or  coffer).  In  Botany,  a  term  applied  to  cap- 
sules or  oraries  which  have  many  cells. 

MuLTiLocuLAR.  In  CouchologY,  this  term 
is  applied  to  those  shells  which,  Uke  the  nau- 
tilus, haye  their  cavity  divided  into  many 
chambers. 

Multinomial  (Lat.  multuB ;  nomen^  naT/is). 
In  Al£:ebra,  an  expression  consisting  of  more 
than  two  terms,  which  are  connected  by  the 
signs  of  addition  or  subtraction,  +  or  — . 
Sometimes  it  is  called  a  polynomial]  and  in 
modem  works,  after  the  French  writers,  a 
yolynome. 

Maltmomial  Theorem.  A  theorem 
discovered  by  De  Moivre  for  forming  the  nu- 
meral coefficients  which  arise  in  raising  «ny 
multinomial  to  any  given  power  without  the 
trouble  of  actual  involution.  The  binomial 
theorem  of  Newton  is  a  particular  case  of 
this  ;  viz.  that  in  which  the  number  of  terms 
is  only  two. 

It  may  easily  be  seen  that  each  term  in  the 
expansion  of  (*,+*,  +  •  •  •  +  Jfn  )"  will  be  of 
the  form  C  jr,«i  ar,«*  ar,a« .  . .  arnO„,  where  C  is  a 
numerical  coefficient,  and  the  exponents  may 
have  all  possible  values,  zeros  included,  sub- 
ject to  the  condition  a^-^a^-^-  .  .  .  On » m. 
There  will  consequently  be 

n{n  +  1)  .  .  .  (n  +  w  — 1) 


MULTIPLE  POINT  ON  A  CURVE 

!  variables  x.,  x,  . . .  Xg,  the  fonctioQ  U  whose 
n^  partial  ai£ferential  coefficient 


dxi  dx^  . . .  <2rB 

would  also  be  termed  a  multiple  integral,  ud 
denoted  by 

nr,  . .  udx^  At,  .  . .  dx„ 

In  effecting  the  integration  according  to  Jbi 
the  other   variables   must,  of  course,  be  re- 
;  garded  as  constants,   and   the  integral  com- 
I  pleted,   accordingly,   by   the   addition  of  an 
'  arbitrary  function  of  these  variables,  before 
proceeding  to  the  next  integration,  and  so  on. 
In  the  case  of  definite  integration  these  arbi- 
tral^ functions  are  determined  at  each  suc- 
cessive step.     In  applications  of  the  calcnlns 
we  are   concerned   principal^  with   definite 
dovbU  and  triple  integrais.     In  geometry,  for 
example,  we  meet  with  such  integrals  in  pro- 
blems on  the  quadrature  of  surfaces,  and  cnba- 
ture  of  solids.     Thus  the  double  integral 


1,  2,  3 


terms  in  the  expansion,  this  being  the  number 
of  combinations,  allowing  repetitions,  of  n 
things  taken  97i  at  a  time.  [Combinations.] 
The  coefficient  C  will  be  equal  to  the  number 
of  different  permutations  of  n  letters  of  which 
a,  are  of  one  kind,  a^  of  another,  a,  of  a  third, 
and  so  on ;  hence 


ff7{T,S)cbtdy, 


C-- 


!  si  «i . 


would  represent  the  quadrature  of  a  surfaoe 
if  F  (x,  y)  denoted  the  reciprocal  of  the  cosine 
of  the  angle  betwen  the  axis  of  e  and  the 
normal  at  the  point  x,  y,  g.  The  same  integral 
also  represents  the  volume  of  the  space  en- 
closed between  a  surface,  having  ^»F  {xy)  for 
its  equation,  the  plane  of  x  y,  and  a  certain 
cylindrical  surface  with  generators  parallel  to 
the  axis  of  r. 

In  evaluating  multiple  integ^rals  much  de- 
pends upon  a  suitable  choice  of  coordinates, 
and  it  is  frequently  necessaiy  to  transform 
the  variables  before  attempting  the  integn- 
j  tion.  This  is  done  by  means  of  the  fol- 
lowing formula :  If  x  and  y  are  each  re- 
placed by  functions  of  two  new  vaiiables  u 
and  Vj  then  dx  dy  must  be  replaced  by  J  ^v  tfr, 
where  J  is  the  Jaccbian 


[Pbbkutations.]     This  is  also  the  numerical 
coefficient  which  must  be  prefixed  to  the  term 

X,«.  X,«.  .  .  .  Xo«n, 

in  the  quantic  or  homogeneous  function  which 
Ptof.  Cayley  represents  by 

■,  (*X*i»  *«»•••*» )" 
[Quantic.] 

Mnltlple  (Lat.  multiplex).  Any  quantity 
which  contains  another  an  exact  number  of 
times  without  a  remainder  is  a  multiple  of  the 
latter,  and  the  latter  is  a  eubmultipU  or  part  of 
the  former. 

Moltlple  ZBtegral.  The  result  of  suc- 
cessive integrations.  Thus  the  function  of  x 
whose  n^  differential  coefficient  is  a  given 
function  X,  would  be  called  a  multiple  integral 
of  the  w»*  order,  and  denoted  by 


./■/■• 


X<2x*    or 


(/J- 


-X 


Again,  if  u  were  a  function  of  n  independent 
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du 

dv 

dje 

d9 

du 

dv 

A  similar  theorem  holds  for  triple  istegrak 
After  transformation,  the  new  limits,  of  coaiac, 
require  careful  determination. 

Mnltlple  Point  on  a  C^nrre.  A  point 
through  which  the  curve  passes  several  tunei 
For  instance,  if  every  line  drawn  through  a 
point  m  on  a  curve  meet  the  latter  inr  pointt 
coincident  with  m,  then  m  will  be  a  vntliifft 
point  of  the  r*^  order  ofrntdtiplieity  \  thus  if,  in 
general,  fi\  represent  a  homogeneous  function 
of  the  k^^  order  in  tiie  Cartesian  ooordinstcs 
X,  y,  the  origin  will  be  a  multiple  ^oint  of  the 
f^  order  on  the  curve  whose  equation  is 

Of  the  infinite  number  of  lines  drawn  through 
such  a  multiple  point,  r,  at  most,  will  meet  the 
curve  in  r  +  1  comcident  points ;  these  will  be 
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the  tangents  to  the  r  branches  of  the  curve  which 
pass  through  the  multiple  point»  which  latter 
will  be  characterised  by  the  number  of  these 
tangents  which  are  real  or  imaginary,  distinct 
or.  coincident  [Doublb,  Gonjtoatb,  aio) 
Statioxary  Poikts.]  a  curve  of  the  n^  order 
will  in  general  possess  no  multiple  points 
whatever,  and  should  it  do  so,  in  exceptional 
cases,  there  will  be  limits  to  their  number  as 
well  as  to  their  order  of  multiplicity.  Thus  a 
curve  of  the  n***  order  possessing  a  multiple 
point  of  the  n*  order  rpust  necessarily  consist 
of  a  gystem  of  right  lines  through  a  point ; 
for  if  the  line  joining  the  multiple  point  with. 
any  other  on  the  curve  did  not  lie  wholly  in 
the  curve,  we  should  have  the  anomaly  of  n  +  1 
intersections  of  a  curve  of  tlie  n**  order  by  a 
right  line.  Similarly  a  proper  curve  of  the 
n***  order  having  a  multiple  point  of  the  order 
n  —  l  can  possess  no  other  multiple  point  else- 
where, for  the  right  line  joining  the  two  would, 
in  8Qch  a  case,  meet  the  curve  in  more  than  n 
points.  In  short,  it  can  easily  be  shown  that 
to  demand  that  a  given  point  shall  be  a 
multiple  point  of  the  f^  order  on  any  curve  is 

tquivalent  tothe  imposition  of  ^^^"^  ^  condi- 
tions. The  existence  of  multiple  points  hasi 
the  eiSect  of  diminishing  the  class  of  the 
cnrve^  or,  what  is  the  same  thing,  the  degree 
of  its  reciprocal,  and  in  estimating  this  effect 
a  multiple   point  of  the    order    r    may   bo 

regarded  as  equivalent  to   ^^"    *     double 

points.     [SiNorT^HrnES  of  a  Cubvi!.'] 

Methods  of  finding  multiple  points  are 
given  in  most  treatises  on  the  Differential  Calcu- 
lua.  They  can,  however,  be  frequently  detected 
at  once  from  the  form  of  the  equation  of  the 
curre.    (Salmon's  Higher  Plane  Curves.) 

A  mulHpfe  point  on  a  surface  has  a  simi- 
lar definition ;  every  right  line  through  it 
there  meets  the  surface  in  several  coincident 
points,  the  number  of  which  determines  the 
order  of  multiplicity.  Such  points  are  some- 
times called  conical  points,  [Conical  Poimt; 
DouBLB  Point,  &c.] 

Xoltlple  Tang-ent  of  a  Ciirwe.  A  line 
which  touches  that  curve  several  times.  Thus 
if  of  the  several  tangents  which  can  be  drawn 
to  the  curve  from  any  point  of  a  line,  r  always 
coincide  with  the  line  itself,  the  latter  will  be 
a  multiple  tangent  of  the  f*^  order  of  muUijyli- 
city.  Of  the  r  points  of  contact  of  such  a  tan- 
pent  some  maybe  ima^naiy  or  coincident,  and 
the  nature  of  the  multiple  tangent  will  vary 
accordingly.  To  a  multiple  tangent  on  a  curve 
corresponds,  of  course,  a  multiple  point  on 
its  reciprocal,  so  that  the  theories  of  both 
are  intimately  connected.  [Multiple  Poim' ; 
Double  Tanobnt,  &c.] 

Multiple  Tangent  Xine  of  a  Barfkoe. 
A  line  which  touches  the  latter  several  times. 

IDoUBLE  AND  TbIPLB  TaNOBNT  LiNES.] 

Kttitlpie  Tangent  Plane  of  a  Snrflnce. 

A  plane  which   touches  the  surface  in  more 
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than  one  point ;  the  number  of  points  of  con- 
tact   determines    the    order  oj^    multiplicity, 

[DoUBLB  AND  TbIFLE  TaNOBNT  PlANES.] 

Moltlplicana.  In  Multiplication,  the 
number  or  quantity  that  is  to  be  repeated  the 
number  of  times  denoted  by  the  multiplier. 

BKnltlplieatlon.  In  Arithmetic,  an  ab- 
breviated method  of  adding  together  several 
equal  numbers.  The  result  is  termed  the  pro- 
duct, any  one  of  the  equal  numbers  is  called 
the  multiplicand,  and  the  number  which  indi- 
cates how  many  of  the  equal  numbers  are  to  be 
added  is  c;Uled  the  multiplier, 

BKulttaplral  (Lat  multus ;  spira,  Gr.  <nrc(^ 
a  spiral  turn).  In  Conchology,  this  tefca,  is 
applied  to  those  opercula  of  univalve  shells 
which  exhibit  very  numerous  and  narrow  spiral 
coils  round  a  submedian  centre. 

BKnltlstrlate  (Lat.  multus ;  stria,  a  streak). 
In  Zoology,  when  an  animal  or  part  is  marked 
with  many  streaks. 

Moltiwalwe  (liat.  multus ;  valva,  a  valve)* 
In  Conchology,  when  a  shell  consists  of  seve- 
ral calcareous  pieces ;  as  that  of  the  chiton  or 
barnacle. 

Mnltooa.  The  name  given  to  the  code  of 
laws  by  which  the  Turkish  empire  is  governed; 
consisting  of  the  precepts  contained  in  the 
Koran,  the  oral  iinunctions  of  Mohammed,  and 
the  decisions  of  the  early  caliphs  and  doctors. 
It  relates  to  every  subject  of  life,  and  comprises 
various  matters  appertaining  to  government, 
the  sultan  being  the  sole  judge  of  its  appli- 
cation to  particular  cases.  [Sultan;  Vism.] 
{Edinburgh  Review,  voL  x.  p.  269.) 

Mnltnnffulate  (Lat.  multus;  ungula,  a 
hoof).  In  Mammalogy,  when  a  quadruped 
has  the  hoof  divided  into  more  than  two  parts 
corresponding  with  three  or  more  digits;  as 
the  elephant,  rhinoceros,  &c.  Ray  so  de- 
nominated a  family  of  hoofed  quadrupeds  cor- 
responding with  the  Polt/schida  of  Aristotle. 

Mnlture.  In  Scotch  Law,  the  toll  or 
emolument  given  to  the  proprietor  of  a  mill 
for  grinding  com. 

ZlCnm  (Ger.  mumme).  A  malt  liquor  made 
chiefly  at  Brunswick  of  the  malt  of  wheat,  with 
the  addition  of  a  little  oat  and  bean  meaL 

BKnmla  Mineralls.  A  bituniinons  sub- 
stance resembling  brown  asphalt. 

Mnnunlform.  In  Entomology,  the  nymphs 
of  certain  Lepidoptera  are  so  called  wluch 
resemble  an  Egyptian  mummy. 

SKummy  (Arab,  mumia,  from  mum,  tpox). 
The  name  given  to  dead  bodies  preserved  in 
a  dry  state  from  putrefaction.  Mummies 
have  been  divided  into  two  classes— natural 
and  artificial ;  the  former  arising  from  pecu- 
liar conditions  of  soil  and  atmosphere,  %vhich 
permit  of  the  diying  of  the  animal  tissues :  the 
latter  embracing  the  various  means  that  have 
been  employed  to  preserve  dead  bodies  from 
corruption.  Of  the  former  or  natural  class  of 
mummies,  instances  are  to  be  found  in  the 
vaults  of  several  Continental  churches,  parti- 
cularly at  Strasburg,  Toulouse,  and  Bordeaux. 
I  The  art  of  embalming  owes  its  origin  to  the 
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Teneration  with  which  the  ancient  Egyptians 
regartled  the  corpses  of  their  relatives  and  of 
the  animals  which  their  religion  held  sacred ;  of 
these  upwards  of  fifty  diifcrent  species  have  been 
found  embalmed.  The  art  was  practised  also  by 
the  ancient  Jews,  Greeks,  and  Bomans,  thongn 
it  never  attained  such  perfection  among  them 
as  among  the  people  from  whom  it  was  borrowed. 
It  was  also  adopted  as  a  national  custom  by 
the  Oaanches,  the  ancietit  inhabitants  of  the 
Canary  Islands ;  a  full  account  of  which  is  to 
be  found  in  the  Essai  sur  lea  Isles  Fortunies,  by 
M.  Bory  de  St  Vincent 

The  account  which  Herodotus  has  left  us  of 
the  ^Sgyptian  process  of  embalming  has  been 
amply  confirmed  in  all  essential  particulars, 
not  only  by  subsequent  ancient  writers,  but 
in  still  more  recent  times  (see  the  Memoir  of 
M.  de  Bouyer).  According  to  this  account, 
there  were  three  processes  employed  by  the 
professional  embahners.  In  the  most  costly 
method,  the  brain  was  extracted  through  the 
nostrils  by  a  hooked  iron  instrument,  as  well 
as  by  the  infusion  of  drugs.  The  viscera  were 
then  removed  through  an  incision  in  the 
side;  and  the  belly,  having  been  filled  with 
myrrh,  cassia,  and  odoriferous  herbs,  was  sewn 
up.  The  corpse,  rubbed  with  natron,  was  then 
buried  for  seventy  days,  at  the  end  of  which 
time  it  was  smeared  over  with  gum,  and  re- 
stored to  those  who  brought  it.  The  second 
method  consisted  in  filling  the  intestines  with 
cedar  oil,  without  any  extraction  of  the  viscera: 
the  oil,  having  been  kept  in  the  body  for  some 
time,  brought  away  with  it,  when  drawn  ofi; 
all  the  bowels  and  viscera  in  a  fluid  state,  while 
the  natron  destroyed  the  flesh,  leaving  only 
the  skin  and  the  bones.  In  the  third  mode 
of  embalming,  for  the  poor,  a  mixture  of  salt 
and  water  was  injected  into  the  body,  which 
was  then  wrapped  up  in  natron. 

It  was  long  a  matter  of  uncertainty  what 
became  of  the  intestines  after  they  had  been 
removed  from  the  body  of  those  embalmed 
according  to  the  first  process.  Porphyry  and 
Plutarch  have  both  asserted  that  they  were 
thrown  into  the  Nile ;  but  modem  discoveries 
in  the  tombs  leave  no  doubt  of  the  fact  that 
thev  were  embalmed  separately,  and  deposited 
in  four  vases  in  the  coffin.  (Sir  Q.  'Wilkinson's 
Manners  and  Customs  of  the  Ancient  Egyptians^ 
ToL  ii.  p.  467,  second  series.) 

Diodoms  mentions  three  different  classes  of 
persons  who  assisted  in  preparing  the  body 
for  the  funeral :  the  scribe,  who  r^ulated  the 
incision  in  the  side ;  the  paraschutes^  or  cutter ; 
and  the  embalmers.  To  these  may  be  added 
the  undertakers,  who  wrapped  the  body  in 
bandages,  and  who  had  workmen  in  tiieir 
employment  to  make  the  cases  in  which  it  was 
deposited.  Many  different  trades  and  branches 
of  art  were  constantly  called  upon  to  supply 
the  undertakers  with  thin^  required  for 
funereal  purposes :  as  the  painters  of  mummy 
cases ;  those  who  made  images  of  stone,  por- 
celain, wood,  and  other  materials ;  the  manu- 
facturers of  alabaster,  oartlinnvarc,  and  bronze 
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vases ;  those  who  worked  in  ivoiy ;  the  leather 

I  cutters,  and  many  others. 

I      It  appears  that  the  earl^  Christians  embalmed 

I  their  dead,  and,  according  to  St.  Augustine, 

I  mummies  were  made  in  his  time,  at  the  end.  of 

the  fifth  centuiy.    But  it  is  probable  that  at 

I  the  period  of  Uie  Eoman  invasion  of  Egypt 

I  the  custom  was  on  the  decline;  and  Sir  G. 

Wilkinson  maintains  that  in  all  probability  it 

feU  gradually  into  disuse,  rather  than  that  it 

was  suddenly  abandoned  from  any  accidental 

cause  connected  with  change  of   custom,  or 

from  religious  scruples. 

Mmnps  (Dutch   mumms).    This  term  is 

generally  applied  to  inflammation  of  the  paro- 

I  tid  glands.     It  is  seldom  attended  Yxj  much 

I  fever  or  constitutional  symptoms,  but  is  occa- 

sionallv  translated  to  other  elandular  parts. 

A  gentle  dose  of  physic,  and  t£e  application  of 

a  piece  of  flannel  dipped  in  warm  salt  wateror 

in  solution  of  acetate  of  ammonia,  is  generally 

all  the  treatment  required.     From  the  way  in 

I  which  this  complaint  sometimes  spreads  in 

I  families  or  schools,  there  is  some  reason  to 

!  believe  it  to  be  contagious.     It  sometimes 

appears  epidemically. 

Mmidio.  A  Cornish  mining  term  for  Iron 
Pyrites. 

Mnn<lllHmnt  (I^t  mundare,  to  eieante). 
A  term  applied  in  old  Pharmacy  to  certain 
healing  and  cleansing  ointments  and  plasters. 

MuBffO.  A  term  applied  to  woollen  cloth 
manufactured  from  old  wool  obtained  from 
the  ifiga  of  hard  fabrics,  the  rags  being  torn 
into  fibre  by  cylindrical  machines  armed  with 
teeth.  This  cloth  gives  substance  and  warmth, 
and  is  capable  of  a  fine  finish,  but  from  the 
shortness  of  the  fibre  is  weak  and  tender.  It 
is  chiefly  used  for  paddings,  linings,  office  coats, 
druggets  and  blankets.  Broaddoth  is  some- 
tiines  made  with  a  larj^  admixture  of  thii 
cheap  and  inferior  matenaL    [Shoddy.] 

XMtaalolpallty.  The  word  mnnioeps,  in  th» 
language  of  early  Boman  jurisprudence,  signi- 
fied a  person  capable  of  holding  an  office 
or  dignity  (from  munus,  an  office,  and  capio, 
/  take).  It  was  appropriated  in  its  more 
particular  meaning  to  those  who,  by  the 
constitution  of  Bome,  were  admissible  to 
certain  privileges  and  honours,  but  not  to 
the  right  of  sufiQrage  or  magistracy,  in  conse- 
quence of  not  being  full  citizens.  These  vere 
the  strangers  who  in  various  ways  became  in- 
corporated with  the  Boman  people  without 
acquiring  the  right  of  citizenship.  The  juris- 
consult Paulus  (as  cited  by  Pectus)  notices 
three  sorts  of  munidpes:  1.  Free  strangers 
settled  in  Bome;  2.  Citizens  of  common- 
wealths which  became  absorbed  in  that  of 
Bome  by  conquest  or  submission  (quarum 
ci  vitas  uni  versa  in  dvitatem  Bomanam  vpnit ): 
such  were  Aricia,  Caere,  Anagnia ;  3.  Citizens 
of  allied  commonwealths,  who  retained  their 
citizenship  at  home  while  at  the  same  time  they 
became  munidpes  of  Bome :  such  were  Tibnr, 
Pisa,  Arpinnm.  It  is  plain  that  this  last  is 
the  sense  in  which  the  citizen  of  one  state  waa 
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laid  to  be  muiiieeps  of  another.  Towns  of 
the  last  two  kinds  (if  the  passage  of  Paulua 
is  correctly  nndentood)  were  probably  com- 
pRhended  br  the  Romans  under  the  title  of 
h'vnieipia;  i.e.  towns  which  possessed  their 
OTD  rights,  and  the  burgesses  of  which  were 
ilso  miinicipes  of  Rome.  Such  burgesses  often 
aoqiiir«l  full  Roman  citizenship  and  even 
dignity,  but  seem  to  have  been  always  (in 
the  republican  times)  regarded  as  of  recent 
lod  comparatively  ignoble  franchise :  as  in  the 
paisagF  of  Juvenal  re^>6cting  Cicero  (ignobilis 
et  modo  Romae  munidpalis  eques) ;  i.  e.  one 
coming  from  the  municipium  of  Arpinum. 
Bj  l^ter  writers,  municipia  are  sometimes  con- 
fomded  with  colonies.  The  word  municipal 
•od  its  derivatives  have  passed  into  modem 
uage  in  two  dilTerent  senses:  1.  The  local 
goTemment  of  a  small  district,  especially  of 
i  tovn,  and  pardeularly  if  elective,  is  termed 
a  mimiapality :  such  are  municipal  corpora- 
tions in  England ;  2.  Every  Latin  municipium 
had  its  own  customary  law  (jus  munidpale). 
Hpoee  with  later  jurists  municipal  law  came  to 
Bzmij  the  law  of  particular  towns,  districts, 
sod  pfovinces.  In  this  latter  sense  the  cus- 
toms of  the  French  cities  and  provinces  were 
oiled  mimieipal  laws.  Among  modem  pub- 
lieisu  the  word  has  received  a  still  greater 
otension;  the  positive  law  of  a  country  (in 
opposition  both  to  natural  or  moral  law  and 
U>  the  law  of  nations)  being  often  called  its 
moniapal  law.  The  same  term  is  also  some- 
times used  rather  vaguely  in  contradistinction 
to  the  constitutional  or  political  law  of  a 
state ;  as  where  crimes  are  £vided  into  offences 
against  the  state  and  municipal  offences. 

^^-ntntrnf  (I^&t.  munimentum,  from  mu- 
^*  I  fortify,  as  serying  to  defend  the  title). 
A  eommoD  name,  in  Legal  phraseology,  for 
deeds,  diarters,  and  other  instruments  evi- 
deneiDg  the  title  to  landed  property:  great 
landowners  have  generally  a  mUTiimait  room 
in  which  these  are  kept. 

Ibu0e«t.  Lidian  madder,  the  produce  of 
StiOa  oordifoLia, 

MoB^laks*  In  Zoolo^,  a  subgenus,  (kr- 
ncfaa,  of  stags,  distingui^ed  by  haying  the 
bonis  simorted  on  b(niy  pinnacles ;  they  are 
foond  in  tne  Ajnatic  Archipelago. 

Vwiim's  Ketal.  An  alloy  of  copper  and 
Bn^  used  for  the  sheathing  of  ships,  composed 
of  60  per  cent,  of  copper  and  40  of  zinc  It 
idmits  of  hot  rolling. 

W^Miiaifla  (Lat.  mursena,  a  species  of  ed). 
The  name  of  a  family  of  Apodal  fishes,  in- 
cluding the  true  eels  (Jngtulla)  and  the  eels 
vithoot  pectoral  fins  {Mttrana},  The  fishes  of 
the  ktter  genus  are  more  voracious,  and  have 
their  jaws  armed  with  more  formidable  teeth 
than  the  JsigwiUm.  One  species  (MuroTia 
Bdena)  was  mudi  esteemed  by  the  ancients, 
vho  fattened  it  in  ponds  eipiessly  constructed 
fiw  the  pnrpcae. 

■toal  Ctrele  or  Moral  Arc  or  ^laad- 
nac  lo  Astronomy,  an  instrument^  generally 
of  Uigp  size,  attached  to  a  stone  wall  or  pier  of 
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soUd  masonry,  and  fixed  in  the  meridian  for 
the  purpose  of  measuring  the  distances  of  stars 
from  the  pole  or  the  zenith.  The  first  mural 
quadrant,  or  rather  arc,  used  at  Greenwich, 
was  erected  by  Flamsteed  in  1689,  and  divided 
by  Abraham  Sharp.  There  are  still  two  quad- 
rants in  the  Observatory,  each  about  eight  feet 
radius  ;  one  of  them  was  erected  by  Graham  in 
1725,  for  the  observations  of  Halley,  and  was 
redivided  by  Bird  in  1753  ;  the  other  was  con- 
structed by  Bird  in  1750,  and  is  the  instru- 
ment with  which  Bradley  and  Maskelyne  made 
their  most  important  observations.  Experience 
haring  shown  that  entire  circles  are  susceptible 
of  much  more  accurate  division,  and  are  much 
less  liable  to  derangement  than  quadrants,  a 
mural  circle  was  constructed  by  Troughton,  and 
placed  in  the  Observatory  in  1812.  Since  that 
time  the  advantages  of  this  constmction  have 
been  fully  appreciated ;  and  a  mural  circle  is 
now  regarded  as  the  principal  fixed  instrument 
in  all  tbe  great  pubUc  observatories. 

Troughton's  mural  circle  is  six  feet  in  dia- 
meter. It  is  formed  of  brass,  and  fixed  4}y 
means  of  sixteen  conical  radii,  concentric  to 
and  at  right  angles  with  a  conical  axis  nearly 
four  feet  long,  seven  inches  in  diameter  at  the 
extremity  at  which  the  circle  is  fixed,  but  only 
half  as  much  at  the  other  extremity.  The  axis 
rests  and  turns  in  two  collars,  one  towards 
each  end  of  the  cone,  fixed  at  the  front  and 
back  of  a  stone  pier  about  four  feet  in  depth. 
,  The  degrees  are  cut  into  five  spaces,  on  a  nar- 
row ring  of  white  metal  composed  of  gold  and 
palladium.  The  divisions  are  read  by  six 
micrometers,  placed  at  equal  distances  round 
the  circle,  and  securely  fixed  to  the  stone  pier. 
The  telescope  is  fixed  at  right  angles  to  an  axis 
which  works  within  the  conical  axis  of  the  cir^ 
de.  It  consequently  moves  in  the  plane  of  the 
circle,  and  can  be  clamped  in  any  position,  so 
that  the  readings  may  be  made  on  different 
parts  of  the  circle.  In  order  that  the  circle 
may  move  easily  round  its  axis,  and  that  the 
lower  side  of  the  front  socket  may  be  relieved 
from  the  load  of  the  instrament,  two  large  fric- 
tion wheels  are  suspended  in  front  of  the  pier 
from  the  arms  of  two  levers,  which,  by  means 
of  counterpoises,  may  be  made  to  support  the 
whole  or  any  part  of  the  weight.  The  details 
of  construction,  however,  admit  of  being  varied 
in  many  differv'.nt  ways. 

The  use  of  the  mural  circle  is  to  measure 
angular  distances  in  the  meridian.  The  axis 
must  therefore  be  placed  exactly  horizontal, 
and  the  plane  of  the  circle  vertical  and  in  the 
meridian,  and  the  line  of  sight  at  right  angles  * 
to  the  axis  and  parallel  to  the  plane  of  the 
drule.  Small  errors,  however,  in  the  adjust- 
ments scarcely  affect  the  results.  The  advan- 
tages of  the  mural  above  all  other  astronomical 
circles  consist  in  the  permanence  of  the  micro- 
scopes, and  the  facilities  for  observing  stars  by 
reflection.  (For  a  detailed  description  of  this 
instrument,  see  Pearson's  Practical  Astronomy ; 
also  Br.  Robmson's  '  Description  of  the  Mural 
CSrde  of  the  Armagh  Observatory,'  in  vol.  vl 
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of  the    Memoirs  of  the  Boyal  Astronomical 
Socit  ^/.) 

X)Kurclii«oiilte.  A  varietj  of  Felspar,  of 
a  golden  or  red  and  yellow  colour,  found  in 
the  Isle  of  Arran,  and  in  rolled  pebbles,  at 
Dawlish  and  at  Ueavitree  near  Exeter.  It 
is  named  after  the  discoverer,  Sir  Roderick  I. 
Morchison. 

Murder.  In  English  Law,  the  killing  any 
person  under  the  king's  peace,  with  malice 
prepense  or  aforethought,  either  express  or  im- 
plied by  law.  The  word  is  of  the  same  origin 
wth.  the  German  mord^  French  meurtre ;  in 
law  Latin,  murdrare,  which  word  was,  before 
4  Geo.  II.,  when  legal  proceedings  were  in 
Latin,  an  essential  term  of  art,  so  that  inurder- 
avU  instead  otmurdravit  vitiated  an  indictment. 
(2  Hale  187.)  The  malice  prepense  is  the  chief 
characteristic  which  distinguishes  murder  from 
other  species  of  homicide ;  and  it  is  the  great 
office  of  the  jury  to  determine  whether  or  not 
such  malice  has  been  shown:  either  express, 
as  evinced  by  outward  circumstances  ;  or  im- 
plied, as  where  one  deliberately  kills  another 
without  provocation  the  law  implies  malice. 
Malice  is  also  implied  where  persons  having 
authority  to  arrest  or  imprison,  using  the 
proper  means  for  that  purpose,  are  resisted  in 
so  aoing,  and  killed,  which  offence  is  murder. 
Killing  in  the  prosecution  of  an  unlawful  act, 
when  the  act  is  done  deliberately^  and  with 
intention  of  mischief  either  indiscnminately  or 
to  particular  individuals,  is  like^e  murder, 
whether  or  not  there  was  a  premeditated  design 
of  killing  the  individual  slain.  So  where  par- 
ticular malice  against  an  individual  is  wreaked, 
by  mistake,  against  another.  Whenever,  also, 
death  ensues  on  an  unlawful  act  done  in  prose- 
cution of  afelonioua  intention,  it  is  murder ;  as 
where  a  man  is  killed  by  a  shot  dischar;ged  at 
an  animal  with  intent  to  kill  and  steal  it ;  or 
where  the  intent  is  only  to  do  some  great 
bodily  harm,  and  death  ensues.  When  several 
assemble  to  commit  a  breach  of  the  peace  force- 
fully, and  happen  to  kill  a  man  in  the  prose- 
eution  of  such  intention,  thev  are  all  guilty 
of  murder.  In  some  cases,  also,  murder  may 
be  the  consequence  of  a  lawful  act  criminally 
or  improperly  performed,  as  by  duress  in  a 
gaol. 

The  execution  in  cases  of  murder,  by  25 
Geo.  II.  c.  37f  was  to  take  place  the  next  day 
but  one  after  sentence,  unlos3  stayed  by  the  dis- 
cretion of  the  judge ;  with  an  exception  for 
Simday,  by  9  Geo.  IV.  c.  31 :  and  it  was  usual 
to  sentence  on  Friday,  in  order  that  the  Sunday 
might  intervene  before  execution.  But,  in  1 836, 
by  6  &  7  Wm.  IV.  c.  30  the  time  before  exe- 
cution was  made  the  same  as  in  other  capital 
offences.    (See  now  24  &  26  Vict  c.  100.) 

By  the  French  code  p^nal  of  1810,  the  several 
kinds  of  homicide  are  accurately  defined ;  and 
the  crimes  of  assassinat,  parricide,  infanticide, 
and  empoisonnement  are  capital.  But  the 
power  given  to  the  jury  by  the  code  of  1808, 
of  pronouncing  under  what  circumstances  a 
criminal  act  has  been  committed,  materially 
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modifies  the   severity  of  the  law.     If  extf- 
I  nuating  circumstances  are  found  by  the  jury, 
the  punishment  is  diminished. 
I      Mnrez  (Lat.  a  sheU-Jish).    A  name  applifii 
by  linnseus  to  a  genus  of   Vfrmes  Ttstmg 
having  a  univalve  spiral  shell,  with  an  otsI 
'  aperture  ending  in    an    entire,    straight,  or 
I  slightly  ascending  canal.    The  Molluscs  thus 
;  characterised  form  a  family  {MurieidoorndL' 
;  shells)  in  the  order  of  Prosobranchiate  Gas- 
tropods  of  the   system    of   Woodwanl,  and 
include  the  following  genera :  Murex,  Pitaaia, 
RaneHa,  Tritf/n,  Fasciolaria,  TurbineUa,  Can- 
cellaria,  Trichoiropis,  PynUa,  Fi:sus.    Theede- 
brated  Tyrian  purple  dye  was  obtained  from 
two  little  shell-fish,  the  Buccinum  and  Murtx, 
the  former  being  found  on  rocks  near  the  shore, 
and  the  latter  in  deeper  water  on  the  Phsci* 
cian  coast. 

Marexan.  The  purpuric  add  of  Dr. 
Prout.    Its  formula  is  C^  H^  0 j N, . 

Murezlde  (Lat.  Murex).  The  f»rf}ffQU 
of  ammonia  of  Dr.  Prout  It  is  beat  obtaiiif<d 
by  adding  four  grains  of  alloxan,  and  Bevcfi 
of  alloxantine,  dissolved  in  half  an  ounee  of 
boiling  water,  to  one-sixth  of  an  ounce  of  a 
saturated  solution  of  carbonate  of  ammonia. 
The  liquor  acquires  a  magnificent  purple  co- 
lour, and  deposits  small  crystals  of  murexide, 
which  are  green,  and  iridescent  by  reflected 
light,  but  deep  red  by  transmitted  fight :  they 
form  a  beautiful  microscopic  object.  The  che- 
mical formula  of  murexide  is  C„H,0,>V 
Murexide  has  been  successfully  used  as  a  dje- 
ing  materiaL    [Ubic  Acid.] 

BKoriaolte.  A  mineralogical  syn<nym  far 
Anhydrite  (anhydrous  sulphate  of  lime)  irhcB 
it  contains  common  salt^  with  iriuch  it  is  fre- 
quently associated. 

Mortatio  iLdd  or  Bydro^iaorlo  Add. 
This  add  was  discovered  by  QIauber,  and 
called  by  him  spirit  of  salt.  In  its  pan 
or  gaseous  form  it  was  first  obtained  It 
Priestley  in  1774  ;  its  composition  was  shown 
by  Davy  in  1809,  who  oroved  it  to  be  a  com- 
pound of  hydrogen  and  chlorine.  It  is  pro- 
cured in  the  ^seous  state,  by  acting  upon 
common  salt  (dhloride  of  sodium)  by  siuphmie 
acid  ;  the  water  of  the  add  is  decomposed,  and 
its  hydrogen  combines  with  the  cnlorine  of 
the  salt  to  form  hydrochloric  add ;  idiilst  th? 
oxygen  is  transferred  to  the  sodium,  which  is 
thus  converted  into  soda,  and  this  unitH  to 
the  sulphuric  acid  to  form  sulphate  of  soda. 
59  parts  of  common  salt>  and  49  parts  of 
concentrated  sulphuric  add,  afford,  by  their 
mutual  action,  37  parts  of  muriatic  acid,  and 
71  of  sulphate  of  soda.  This  add  may  also  hf 
formed  by  passing  an  electric  spark  tfaioiijirb 
a  mixture  of  equal  volumes  of  chlorine  and 
hydrogen  ;  or  by  exposing  such  mixture  to  the 
sun's  rays,  or  inflaming  them  by  a  taper,  they 
bum  with  explosion^  and  form  a  volume  of  the 
add  equal  to  the  united  volumes  of  the  gssei. 
As  the  spedfic  gravity  of  hydrogen  is  to  that 
of  chlonne  as  1  to  36,  the  spedfic  gmritv  of 
the  resulting  hydrochloric  add  gas  oompamd 
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with  hydrogen  will  be  18'5,  and  lOO  cubic 
inches  of  it  will  weigh  89*5  fl;rains.  Hydro- 
i  uluric  gas  is  rendeiid  liquid  under  a  pres- 
sare  of  40  atmospheres  at  the  temperature  of 
dU^;  it  extinguisnes  flame,  and  is  intensely 
soar,  powerfully  reddening  Tegetable  blues. 


lema  of  different  parts  of  the  body,  but  parti- 
cularly over  the  region  of  the  spine ;  and  aU 
the  symptoms  of  putrid  fever  present  in  dis- 
eases of  a  typhoid  character.  It  speedily  runs 
on  to  gangrene,  and  few  animals  survive  an 
attack  of  this  kind  more  than  ten  or  a  dozen 
Water  absorbs  it  with  much  violence,  taking ;  hours. 
up  about  480  times  its  volume.  This  is  the  |  Although  this  English  murrain  is  somewhat 
&tat^  in  which  this  add  is  geueraUy  used.  Its  >  modified  in  its  virulence  by  season,  locality, 
specific  gravity  is  about  1*19,  and  it  is  com-  |  and  the  condition  of  the  sufferer,  it  is  never- 
mooly  obtained  by  distilling  a  mixture  of  i  theless  generally  looked  upon  as  incurable. 
€aaaIwei,^htsof  salt,  sulphuric  acid,  and  water.  I  It  affects  chiefly  young  animals  in  good  con- 
When  hydrochloric  acid  acts  upon  metallic  diti  on  at  changes  of  fo(3  in  spring  and  autumn, 
oxides,  a  mutual  decomposition  of  the  oxide  and  Another  murcain  is  the  so-called  pleuro- 
acid  genemllv  ensues ;  the  oxygen  of  the  oxide  pneumonia,  an  inflammation  of  the  lungs  and 
unites  to  the  hydrogen  of  the  acid  to  form  water,  |  of  tiie  membrane  surrounding  them,  which  first 
and  the  metal  to  the  chlorine  to  form  a  metallic  ,  became  contagious  in  this  country  in  1840,  and 


chluride.  Thus  it  is  that  soda  and  hydrochloric 
add  form  chloride  of  sodium.  The  most  eflec- 
tire  test  of  the  pre2i<*nce  of  hydrochloric  acid  is 
nitmte  of  silver,  which  forms  an  insoluble  chlo- 
zide  of  silver  in  solutions  containing  it. 

Xarteate  (Lat.  muricatus,  pointed  like  the 
faurer).  In  Zoology,  where  a  surface  is  armed 
vith  short,  bnt  not  dose-set  cones,  having  a 
sharp  apex. 

MaiidflB  (Lat.  mus,  a  mouse).  The  family 
of  Bodenta,  of  which  the  genus  Mite  is  the 
trpe:  by  some  naturalists  it  is  restricted  to 
the  genera  Mue,  Heeperomys,  DendromySy  Smin 


has  since,  at  intervals,  destroyed  great  numbers 
of  cuttle  in  the  dairy  districts.  Then  there  is 
the  so-called  foot  and  mouth  disease,  another 
epizootic  which  has  done  mischief  enough 
(without  being  generally  fatal)  to  deserve  the 
name  of  murrain.  Lastly,  we  have  had  since 
midsummer  (1866)  the  Siberian  rinderpest,  or 
true  cattle  murrain,  often  destroying  whole 
herds.  It  is  apparently  a  typhoid  fever,  pro- 
ducing characteristic  eruptive  blotches  and 
abscesses  in  the  intestinal  canal,  and  result- 
ing in  death  after  a  few  days,  during  which 
there  is  a  mucous  discharge  from  the  nose  and 
fhut,  Feroffnaihue,  Cricelue,  Gerbillus,  Hydro-  j  eyes,  foetor  of  breath,  ulceration  of  palate,  and 
mtfi,  Hapalotie,  and  Pecvdomys ;  by  other  natu-   profuse  diarrhoea. 

ndists  it  is  extended  to  include  the  JerboidcBy       In  its  attempts  to  deal  with  this  terrible  dis- 

Mjfoxidet  and  Caetorida.  I  ease,  the  veterinary  science  of  the  day  has  shown 

Xnrines  (Lat.  mus).    The  name  of  a  tribe   it8elf  almost  powerless.    The  variety  of  reme- 

«f  Rodent  quadrupeds,  of  which  the  genus  ^  dies  applied,  abd   the    singular    conflict    of 

ATitf  is  the  type:    it  includes  the  families  ,  opinions  on  the  efficacy  of  those  remedies, 

Muridm,  ArvicoUda,  and  Sciuridee,  and  is  the   prove  at  least  the  absence  of  all  systematic 

most  widely  distributed  of  all  the  Rodent  tribes. '  attempts  to  record  and  classify  the  symptoms 

KSTMiiOiitita.  A  variety  of  Allanitefuund   of  the  malady  as  from  time  to  time  it  has 

in  Llack  grains  at  Mauersberg  and  Boden  in  |  made  its  appearance.    From  the  vivid  descrip- 

the  Saxon  Erzgebiige.  tion  given  by  Virgil  in  the  third  Georgic^  it 

Muraln  (Fr.).    The  popular  term  applied  would  seem  that  the  epidemic  which  ravaged 

to  various  malignant  diseases  to  which  cattle  i  Northern  Italy  in  his  day  much  resembled  the 

tfp  subject,  and  which  have  at  various  times  :  present  cattle  plague ;  and  for  at  least  seven- 

nade  terrible  havoc  among  them.  { teen  years  during  the  last  century  the  effects 

Thus  a  disease  raged  extensively  on  the  Con-   of  the  same  or  a  like  disease  were  felt  in  this 

tinentfrom  1710  to  1746.   (Lancisi,  Dieputaiio   country.  Yet  it  has  been  not  unjustly  said  that 


Historka  de  Bovilia  Peste,)  During  that  period 
many  written  descriptions  were  produced  of 
this  pest,  among  which  the  work  of  Sauvages, 
the  celebrated  professor  of  medicine  at  Mont- 
pelier,  stands  pre-eminent  The  disease  pro- 
duced in    1757  a  great  fatality  among   the 


'  there  seems  to  be  hardly  a  thread  of  experi- 
ence to  be  disentangled  from  the  story  of  those 
ravages  which  might  form  a  clue  to  our  pre- 
sent difficulty.'  The  one  authoritative  remedy 
at  present  is  the  slaughter  of  the  herd  in 
which  a  sinf^e  tainted  animal  is  found — a 


cattle  of  this  country ;  and  an  account  of  this   course  which  savours  strongly  of  panic,  and 
maUdy  was  published  in  an  excellent  work  by 
Dr.  Layard,  a  physician  of  London. 

The  murrain,  as  conunonly  met  with    in 
England,  may  be  characterised  as  an  extremely  ,  not  only  casts  a  grave  reflection  on  the' vet  e- 


protects,  or  seeks  to  protect,  the  community 
at  the  expense  or  even  by  the  ruin  of  the 
owners  of  diseased  herds.      Such  a  system 


loalignant  inflammatory  oedema,  attacking,  and 
indeed  confining  itself  for  the  most  part  to  one 
of  the  hind  quarters  of  the  animal.  It  is  most 
common  in  ine  seasons  of  spring  and  autumn, 
and  affects  principally  young  cattle.  The 
most  prominent  features  are  tumefaction  and 
a  discolouring  of  the  side  affected,  with  con  so 
queat' 


rinary  science  of  the  time,  but  tends  to  ex- 
cite a  spirit  of  panic,  which  may  cause  serious 
mischief  during  future  epidemics  among  human 
beings.  It  can  scarcely  be  considered  saf^r 
prudent  to  adopt  a  course  which  'resembles 
those  savage  instincts  of  the  lower  creaturos, 
according  to  which  a  sick  bird  is  pecketl  to 
and  inability  to  move ;  empliv-  death,  and  a  maimed  wolf  torn  to  pieces  by  the 
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pack ; '  and  it  may  be  remarked  that  all  com- 
petent medical  writers  on  the  subject  agree  in 
aenyine  that  the  disease  is  incurable,  and 
in  condemning  the  method  of  indiscriminate 
massacre. 

It  is  possible  that  observations  of  the  symp- 
toms of  the  present  disease  may  lay  the 
foundation  for  a  real  veterinary  science ;  but, 
for  the  present,  the  prevention  of  the  malady 
is  more  important  than  the  question  of  medical 
treatment,  and,  like  that  of  all  other  infectious 
diseases,  consists  in  carefully  secluding  the 
herd  from  contact  with  diseased  animals,  and 
in  allowing  free  access  of  air  to  all  buildings, 
stalls,  &c,  wilii  daily  fumigation  of  them  by 
proper  disinfectants.  Care  should  be  taken 
to  examine  three  or  four  times  a  day  the 
cattle  on  every  farm,  so  as  to  remove  the 
healthy  animals  as  soon  as  possible  from 
those  that  are  affected.  In  other  words,  ven- 
tilation and  cleanliness  are  found  to  be  as  in- 
dispensable for  the  health  of  cattle  as  for  that 
of  men. 

aCnrrblBe  (Lat.  murrhina  vasa,  from  Gr. 
fio^^ia).  The  material  of  the  murrhine  vases, 
often  mentioned  by  writers  of  the  Roman  em- 
pire, has  been  a  subject  of  much  dispute  among 
modem  antiquaries.  The  vases  came  from 
the  East,  and,  according  to  Pliny,  were  made 
of  some  precious  stone  found  chiefly  in  Par- 
thia ;  but  some  have  coi\jectured  that  this  was 
an  erroneous  opinion  prevalent  among  the 
Romans,  and  that  they  were  in  reality  of 
porcelain,  of  which  the  manufactiu^  was  un- 
known to  tiie  Western  nations.  (Plin.  Hist. 
'Sat.  I.  37 ;  see  also  a  memoir  in  the  43rd  vol. 
of  the  Mkm.  de  VAcad.  de3  Inscf . ;  and  Maurice's 
Indian  AntiquiiieSt  voL  vii.) 

MCurry  or  Banffulne.  In  Heraldry,  a 
dark  red;  one  of  the  colours  or  tinctures 
employed  in  blazonry,  expressed  in  engraving 
by  opposite  diagonal  lines  crossing  each  other. 
It  is  reckoned  a  dishonourable  colour,  and  is 
rarely  to  be  met  with  in  English  coats  of  arms. 

Murmas.  The  name  given  to  the  here- 
ditary nobility  of  the  Tartars,  or,  more 
strictly  perhaps,  to  the  second  class  of  their 
nobility;  the  first  or  principal  class  being 
designated  beys.  This  titular  appellation  is 
also  sometimes  conferred  on  the  descendants 
of  public  officers;  but  the  latter  are  looked 
upon  as  upstarts  by  the  older  nobility,  and 
regarded  as  an  inferior  race.  The  Murzas  have 
from  the  earliest  ages  been  distinguished  for 
their  bold  and  refractory  character;  and  the 
privileges  which  they  formerly  jpossessed  sup- 
plied Siem  with  the  means  ox  giving  effect 
to  their  turbulent  dispositions.  Since  the 
conquest  of  Tartary,  tney  have  sunk  into 
comparative  insignificance;  though  many  of 
them  retain  a  large  share  of  their  former 
property,  and  have  considerable  influence 
among  their  own  countrymen.  {Quart,  Sev. 
vol.  xxix.  p.  128.)  The  Tartar  murza  is  evi- 
dently of  the  same  origin  with  the  Persian 
rnirra ;  with  which,  however,  it  must  not  be 
confounded.  [Mibza.] 
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j  Mas  (Lat).  A  genua  of  Rodent  Mammalia, 
comprising  many  species,  which  are  fomid  in 
neany  every  part  of  the  world.  The  most 
familiar  examples  are  the  Norway  or  Com- 
mon Rat  {Jiinu  deeumantts),  the  Black  Rat 
{Mus  Rattus\  the  Mouse  (M.  musculu8\\\<d 
Long- tailed  Field-mouse  (3f.  agrestis),  the 
Harvest  Mouse  {M,  messoritts),  and  the  Wood- 
mouse  {M.  sylvatictu).  These  species  are  found 
in  great  numbers,  and  will  devour  food  of 
almost  every  sort.  The  M,  ffiganteu  of 
Hardwicke,  found  in  Southern  India,  weighs 
more  then  two  and  a  half  pounds,  and  measoies 
more  than  two  feet  in  length.  This  specie 
happily  has  not,  like  the  Birown  Rat,  been 
introduced  into  Europe.  The  latter  spedes 
has  completely  extirpated  its  predecessor,  the 
black  rat,  in  many  of  the  great  towns  of 
England.  The  latter  species  has  now  become 
exceedingly  rare.  The  species  of  the  genus 
Mus  are  oistinguished  by  the  great  rapidity 
with  which  they  increase  their  number. 

MiiMU    [Banana.] 

Mnsaoeaa  (Musa,  one  of  the  genera).  A 
small  but  important  natural  order  of  Endoge- 
nous plants  belonging  to  the  Amomal  alliance^ 
and  related  to  tne  orders  yielding  ginger, 
arrow-root,  &c  ;  but  differing  in  having  several 
stamens  instead  of  one  only.  The  Plantain 
(Musa  sapientum),  the  most  valuable  prodoct 
of  the  vegetable  kijagdom  in  hot  countries,  from 
the  abundance  of  nutritious  food  yielded  by  its 
fruit,  and  from  the  application  of  its  leaves  in 
thatching,  and  of  thread  obtained  from  its 
petioles  in  the  manufacture  of  the  finest 
muslins,  is  the  representative  of  the  order. 
Another  species  is  the  Musa  paradisiaea,  or 
Banana;  and  the  singular  plants  called 
StrditeiaSf  with  their  orange  ana  blue  flowers, 
are  also  members  of  the  order  of  Musaestt. 

Miiflca  (Lat.  a  fly).  A  linnsnui  genus  of 
Dipterous  insects,  now  expanded  into  a  family 
(Muscida)  of  the  fifth  tribe  (JtAsHoera)  of 
the  order  Diftera  in  Latreille's  system.  It  is 
distinguished  by  a  proboscis  always  very 
apparent,  membranous,  and  bilabiate,  generally 
bearing  two  palpi,  and  capable  of  being  entirely 
withdrawn  into  the  oral  cavity ;  and  a  sucker 
of  two  pieces.  The  antennae  always  terminate 
in  a  plate  with  lateral  setae.  The  Museida  are 
divided  into  the  sub-families  CreophiUB,  which 
includes  the  meat-fly  (Musca  vomiforia)  and 
the  common  house-fly  {Musea  domesHea) ;  the 
Anthomysa^  the  Hydromyzm,  the  Scatomyt^ 
the  Doliekoceraj  the  L^topodiUs^  the  Cafro- 
myztSt  the  GymnomygOj  and  the  Hypoeera. 

Mnsoadlae  or  BKoacatel.  A  rich  sweet 
wine  made  of  Muscadine  grapes  in  the  South 
of  France.  These  grapes  are  also  dried  on  the 
vine,  for  fine  table  raisins. 
^  MasolMlkalk.  ThenamegiventotheshellY 
limestone  occupying  the  middle  of  the  Triass  e 
series  of  rocks  on  the  continent  of  Europe.  It 
is  absent  in  England,  and  for  this  reason  the 
upper  and  lower  divisions  of  the  new  red  sand- 
stone run  together,  and  are  almost  inseparable. 
The  muscheDLalk  contains  a  good  number  of 
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characteristic  fossila.    It  is  generally  compact, ' 
and  of  a  pale  ashy  grey  colour,  but  is  some- 
times bituminous,  emitting  a  fetid  odour  when 
struck  by  the  hammer.  I 

Though  not  found  in  England,  it  is  remark- , 
ably  persistent  in  most  parts  of  Western 
Europe,  and  almost  always  in  its  typical  form. 
Among  the  fossils  are  some  reptilian  remains ; 
and  a  peculiar  Ammonite  (Ceratite),  interme* 
diate  between  those  of  the  carboniferous  lime- 
stone and  the  secondary  rocks,  is  almost  if  not 
alMolntely  characteristic  of  it. 
Xasol.     [MossBS.] 

BKnscloapa  (Lat.  musca,  a  fiy,  capio,  1 
take).  A  genus  of  Dentirostral  Passerine 
birds,  characterised  by  a  depressed  beak,  fur- 
nished with  hairs  at  its  base,  and  with  the 
point  more  or  less  hooked  and  emazginate. 
The  genus  is  now  split  into  various  subgenera; 
as  TyrannuSj  GyTnnocephaluSt  Musciveta^  and 
Muieicapa  proper,  &c,  included  in  the  family 
name  of  Mutcica^ida,  Their  general  habits 
are  cruel  and  predatory,  like  those  of  the 
shrikes;  and,  according  to  their  size  and 
strength,  ihey  live  on  small  birds  or  insects. 
The  smallest  and  weakest  of  the  Muscicapida 
gradually  approach  the  form  of  the  wagtails. 

Knactdae.  The  family  of  Dipterous  insects 
of  which  the  fly  (Musca)  is  the  type. 

XiuetformeB  (Lat.  musca,  a  fly ;  forma, 
form).  The  name  of  a  tribe  of  Tipulida,  or 
crane-flies,  comprehending  those  which  have  a 
stout  body  and  short  legs,  resembling  the  com- 
mon flies. 

Knsele  (I>at.  musculus,  Gr.  juOs).  Fleshy 
fibres  susceptible  of  contractions  and  relaxa- 
tions. Some  of  the  muscles  are  obedient 
to  the  will,  and  therefore  called  voluntary; 
others,  such  as  the  heart,  are  independent  of 
the  will,  or  involuntary ;  and  others,  as  the 
diaphragm  and  muscles  of  respiration,  generally 
have  a  mised  action,  being  to  a  certain  extent 
only  dependent  upon  the  will.  Muscles  are 
aggregates  of  minute  muscular  fibres,  which 
appear  to  be  composed  of  small  globules ;  but 
we  are,  in  fact,  ignorant  of  the  ultimate  struc- 
ture of  the  muscles,  and  of  the  causes  on  which 
their  wonderful  powera  depend.  They  are  en- 
Teloped  in  and  penetrated  by  cellular  mem- 
brane, and  abundantly  supplied  by  nerves, 
blood-vessels,  and  lymphatics. 

When  muscular  flesh  or  fibre  is  carefully 
dried,  it  loses  about  75  per  cent,  of  water,  so 
that  a  pound  of  what  is  usually  called  raw  lean 
nieat  includes  only  about  fo\ir  ounces  of  what 
may  properly  be  termed  nutritive  matter.  "When 
lean  beef  or  other  flesh  is  very  flnely  minced, 
and  digested  in  small  but  repeated  portions  of 
cold  water,  and  well  expressed,  the  principal 
sohbl»  matters  of  the  muscular  tissue^  are 
squeezed  out  of  it,  and  mav  be  thus  obtained 
in  concentrated  solution,  the  flbrine,  fat,  al- 
buminous tissues,  and  some  other  insoluble 
bodies  remaining  in  the  residue.  The  juice 
thus  obtained  has  an  acid  reaction ;  it  contains 
phosphoric,  inosic,  lactic,  butyric,  and  perhaps 
some  other  adds,  tinged  by  the  colouring  prin- 
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ciple  of  the  blood ;  albumen  and  the  salts  of 
the  blood  are  also  found  in  it,  together  with 
kreatine  and  inosine ;  the  latter,  w^ch  has  also 
been  caUed  muscU-mgar  (  a  Cj^H  ^^0^^,  +  4H0), 
being  a  peculiar  crystallisable  sweet  substance, 
not  susceptible  of  vinous  fermentation,  and 
said  to  be  chiefly  confined  to  the  involuntary 
musdes|,  more  especially  to  the  heart  (It  is 
also  said  to  be  occasionally  present  in  the 
urine,  and  to  be  identical  with  phaseolomannite 
or  the  sugar  of  the  kidney-bean,  Phaseolu^ 
vulgaris.)  When  the  juice  of  flesh,  obtiined 
as  just  stated,  is  heated,  it  becomes  turbid,  and 
deposits  albumen  tinged  by  colouring  matter, 
the  coagulum  amounting  to  about  3  per  cent, 
of  the  fresh  muscle.  Fibrine,  gelatine,  albu- 
men, fat,  and  other  constituents  of  the  muscle 
forming  its  fibre,  nerves,  vessels,  &c.,  are  the 
principal  substances  which  remain  after  the 
exhaustion  by  cold  water,  and  are  of  course 
highly  important  in  reference  to  their  value  as 
elements  of  nutrition. 

All  the  muscles  are  under  the  immediate 
influence  of  the  brain  and  nerves ;  and  conse- 
quently when  this  influence  is  abstracted,  as 
by  the  division  of  the  nervous  trunks  by  which 
they  are  supplied,  the  powera  and  functions  of 
the  muscles,  whether  voluntary  or  involun- 
tary, are  in  the  firat  instance  disturbed,  and 
afterwards  cease  altogether.  Electricity  is 
capable,  to  a  certain  extent  of  recalling  the 
action  of  the  muscles,  provided  it  be  applied 
before  rigidity  ensues;  hence  the  supposed 
identity  of  that  power  of  matter  and  certain 
properties  of  the  nerves.  The  arrangement  of 
the  fibres  of  muscles  is  infinitely  various,  and 
adapted  to  the  particular  purposes  which  each 
has  to  fulfil.  In  the  voluntary  muscles  the 
fibres  are  generally  parallel,  or  nearly  so ;  but 
in  the  involuntary  muscles  they  are  more  or 
less  interwoven  and  interlaced.  When  muscles 
contract,  they  become  shorter,  harder,  and 
thicker,  and  their  bundles  of  fibres  are  thrown 
into  undulated  lines,  with  a  tremulous  or 
vibratory  motion,  most  rapid  where  the  contrao- 
tiou  is  most  powerful,  and  producing  a  distinct 
sound,  which  may  be  most  easily  heard  when 
the  tip  of  the  finger  is  put  into  the  ear;  it 
occasions  a  noise  like  that  of  carriages  rum- 
bling over  a  distant  pavement.  (Wollaston, 
Philosophical  Transdctions,  1809.)  The  num- 
ber of  these  vibrations  amounts  to  between 
twenty  or  thirty  in  a  second :  these  muscular 
sounds  are  importantly  concerned  in  the  dia- 
gnosis of  certain  diseases  through  the  medium 
of  the  stethoscope. 

nKnflole  Band.  In  coal-mines,  the  black 
shale  containing  embedded  muscle  shells. 

acnaoowado.  The  name  given  to  unrefined 
or  moist  sugar* 

I  Mnsoowjr  Glass.  A  synonym  of  Mica, 
I  from  its  having  been  formerly  used  in  Kussia 
I  as  a  substitute  for  window-glass. 

Muses  (Gr.  Movo-ax,  Lat.  Musae).    In  My- 
thology, the  goddesses  of  music,  poetry,  art, 
.  and  science.    The  worahip  of  the  nine  Muses 
'  was  a  later  developement.    Fausanias  states 


Digitized 


by  Google 


MUSETTE 

that  originallT  three  were  worshipped  on  Heli- 
con, Mdete,  MnBniey  and  Aoidi^  or  Reflection, 
Memory,  and  Song  (ix.  291).  Hesiod  {Tkeoa, 
776  &c.)  gives  the  names  of  nine,  and  calls 
them  daughters  of  Zeus  and  Mnemosyne  (or 
Memory),  holding  them  to  be  the  sources  of 
eloquence,  music,  and  wealth.     [Piebidbs.] 

nKasette.  A  name  sometimes  given  by  the 
continental  nations  to  the  bagpipe.  The  iti- 
nerant performers  on  the  musette,  who  were 
formerly  very  numerous  in  many  European 
oour>tries,  were  called  muaars, 

Mnseiun  (Gr.  fjiowrttoy,  from  ftovo-o,  a  muse). 
A  collection  of  curious  objects  in  nature  and 
art ;  but,  in  most  instances,  the  former.  The 
name  denotes  a  temple  or  place  sacred  to  the 
Muses ;  and  is  said  to  have  been  first  given  by 
Ptolemy  Philadelphus  to  that  part  of  Uie  royal 
palace  at  Alejundria  in  which  he  placed  the 
famous  library.  In  England,  the  museum  at 
Oxford  is  the  most  ancient  institution  bearing 
the  name.  It  was  founded  in  1679,  and  en- 
riched, in  the  first  instance,  chiefly  by  the  con- 
tributions of  Elias  Ashmole ;  but  want  of  room 
and  of  funds  has  prevented  it  from  affording 
an  adequate  exhibition  of  the  various  classes 
of  objects  for  which  it  whs  originally  destined, 
and  which  modem  discoveries  have  so  greatly 
augmented.  The  foundation  of  the  British 
Museum,  in  London,  was  laid  by  Sir  Richard 
Cotton's  presentation  of  his  collection  of  ma- 
nuscripts. Since  that  period  the  library  has 
been  increased  by  the  addition  of  the  Harleian, 
Lansdowne,  Egerton,  and  several  other  collec- 
tions of  MSS. ;  by  extensive  purchases  out  of 
funds  afforded  by  government ;  by  the  deposit 
of  copies  of  newly  published  works,  acconling 
to  the  legal  right  conferred  on  this  institution ; 
and  by  the  donations  of  George  III.  and  George 
IV.,  the  latter  of  whom  presented  to  it  his 
father's  library.  In  sculpture,  the  British  Mu- 
seum possesses  among  other  things  the  collec- 
tion of  marbles  brought  by  Lord  Elgin  from 
Greece,  that  called  the  Townley  marbles,  an 
assemblage  of  E^r^-^ptian,  and  the  Layard  or 
Nineveh  works  of  art,  together  with  recent 
acquisitions  from  Lyda  and  other  parts  of  Asia 
Minor.  It  contains  also  the  Hamilton  vases, 
the  famous  Berberini  or  Portland  vase,  and 
the  collection  of  Etruscan  art  formed  by  Sir 
W.  Temple.  In  several'  departments  of  na- 
tural history,  especially  in  mineralogy,  it  is 
extremely  rich.  It  was  founded  by  Sir  Hans 
Sloane  in  1733,  and  filled  the  mansion  known 
by  the  naiAe  of  Montague  House,  until  the 
present  buildings  were  erected.  The  most 
celebrated  museum  in  Italy  is  the  Vatican,  at 
"llome ;  next  to  it  that  of  Florence,  and  the 
Museo  Borbonico,  at  Naples.  In  France,  as 
well  as  in  Italy,  galleries  of  pictures  are  con- 
sidered as  within  the  meaning  of  the  general 
term  miaSe.  and  the  museum  of  the  Louvre 
is  chiefly  i4markable  for  its  contents  of  this 
description. 

BKnslirooiii  (Fr.  mousseron).  The  Agarictia 
eampestris,  or  eatable  agaric — a  species  common 
in  pastmres,  and  well  known  fur  ita  culinary 
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I  excellcLCc.  The  term  is  sometimes  applied  in- 
discriminately to  all  firm  fleshy  species  of  the 
genus  AffaricuSf  whether  eatable  or  not. 

There  is  no  doubt  that  AffaHcus  campesirii  is 
preferable  to  any  of  the  allied  species,  thou^ 
it  must  not  be  regarded  as  the  only  one  that  is 
wholesome.  Indeed,  it  is  rgected  from  many 
Italian  markets,  where  species  of  more  sus- 
picious character  are  allowed  to  pass  muster. 
A  large  variety  of  the  mushroom  called  the 
Ox  Mushroom  measures  sometimes  fifteen 
inches  across,  with  a  proportionately  stout  stem. 
The  pileus  is  rough  with  scales ;  the  gills  are 
quite  free,  leaving  a  groove  round  the  top  of 

,  the  stem ;  the  smell  is  powerful,  but  agreeable. 

I  It  grows  in  enormous  rings  many  yards  in  dia- 

,  meter,  and  is  wholesome,  and  of  fine  flavour. 
It  is  impossible  to  give  any  general  rule  for 

,  avoiding  poisonous  mushrooms ;  but  no  one 
should  eat  Fungi  which  have  a  revolting  smell, 
or  leave  a  hot  sensation  in  the  mouth  and 
throat.  They  should  moreover  always  be  eaten 
in  moderation,  and  well  masticated.  In  cuo 
of  accident,  an  emetic  should  be  taken  imme- 
diately, and  medical  advice  called  in ;  for  the 
sjrmptomsof  poisonins  from  fungi  are  too  grave 
to  be  trifled  with  by  domestic  medicine. 

Muslitaliias.  In  Persia,  high  priests  who 
represent  the  vicar  of  the  Imam ;  they  ar? 
usually  three  or  four  in  number,  and  ezeroi^ 
enormous  influence  in  the  administration  of 
the  written  law. 

Mnflio  (Gr.  ftovaucii,  sc  rcxini).  IdteraUj, 
any  art  over  which  the  Muses  presided.  The 
primitive  Athenian  education  consisted  of  two 
branches,  music  for  the  mind,  gymnastics  fur 
the  body,  but  the  former  term  had  a  much 
wider  signiflcation  than  that  which  it  now 
bears.  It  comprehended  not  merely  the  use 
of  the  lyre  or  the  taking  part  in  a  chorus, 
but  also  elocution ;  and  as  knowledge  ad- 
vanced, the  term  was  so  extended  as  to  in- 
clude all  the  learning  and  accomplishments  of 
the  age.  In  the  more  modem  and  restricted 
sense,  music  is  the  art  of  combining  sounds  in  a 
manner  agreeable  to  the  ear. 

Hebrew  Music.  — Notwithstanding  the  laboun 
of  the  early  fathers  of  the-  church,  and  of  many 
other  learned  men,  there  are  few  material^!, 
even  in  the  Old  Testament  Scriptures,  for  a 
satisfactory  account  of  the  music  of  the  Jewish 
people,  whose  restricted  intercourse  with  other 
nations  prevents  our  receiving  any  illustra- 
tion of  it  from  contemporary  writers.  Frtiin 
several  passages  in  tnese  Scriptures  music 
appears  to  have  been  united  with  prophecy. 
Samuel  (1  Sam.  x.  6)  says  to  Saul,  'Thou 
shalt  meet  a  company  of  prophets  coming 
down  from  the  high  place,  \»iUi  a  psaltery,  and 
a  tabret,  and  a  pipe,  and  a  harp  befoit  them.' 
These  prophets  were  doubtless  poets  or  paahn- 
odists,  improvisatori  of  verses  which  they  saBc; 
to  the  accompaniment  of  an  instrument;  and 
many  of  the  fathers  have  suppose!  that  tlie 
Jews  had  a  college  or  school  of  prophets,  which 
was  also  a  school  of  music,  for  they  almost 
universally  accompanied  themselves,  or  weru 
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accompanied  by  others,   with  muaical  instru- ' 
raents.    Dnring  the  reign  of  Darid  music  was  | 
roach  esteemed     He  appointed  a  great  corps  | 
of  mnsiciuns  for  the  celebration  of  the  religious 
ceremonies ;  and  his  patronage  necessarily  ez-  ^ 
t4-nded  its  influence,    ^ut  for  some  time  before 
the  destruction  of  the  Temple  and  the  first  i 
Babylonish  captivity,   music  and  the    sacred 
rites  had    met    wi^    interruption,   both    on 
account  of  war  and  by  their  intercourse  with 
foreign  nations.    The  Babylonish  captiyity  was 
a  mortal  blow  to  the  endeayours  they  had  made  i 
to  recorer  their  music.     The  subsequent  in- 
riiads  of  Egyptians,  Persians,  and  Romans  suc- 
cf ssively  left  the  unfortunate  Jews  no  leisure 
to  cultirate  the  arts ;  and  it  appears  probable 
that  their  music,  which  scarcely  deserved  the  i 
name  till  the  reign  of  David,  depended  for  effect, 
cTcn  at  its  best  epoch,  more  upon  the  number 
u;'  performers  than  upon  any  refined  knowledge  | 
of  ihe  art.  | 

Among  the  modem '  Jews,  instrumental  as 
well  as  Tocal  music  was  excluded  from  the  \ 
synagogue  from  the  time  of  the  destruction  of  | 
Jpnisalcm.     The  singing  allowed  at  the  pre- 
sent  day  is  a  modem  innoration ;  for,  accord-  ■ 
ing  to  a  jjpassage  of  their  prophets,  the  Jews  I 
consider  it  contrary  to  their  law,  or  at  least 
improper,  to  sing  or  rejoice  until  tiie  coming  of 
the  Messiah.     The  Oerman  Jews  alone  at  the 
present  day  have  a  regular  musical  establish- 
ment in  their  synagogues.    They  sing  in  parts, 
and  hare  preserved  traditional  melodies,  which 
are  consiaered  very  ancient.    At  Prague   an 
organ  is  used  to  accompany  the  singing. 

Fgyptian  Music.  —  Tlie  opinion  of  the 
ancients  was  pretty  general  that  Pythagoras 
VM  mdebted  to  the  lessons  of  the  Egyptian 
priests  for  nearly  all  the  science  he  possessed, 
and  especially  that  of  music.  Though  Dio- 
doms  8iculus  assures  us  that  tho  E^T)tians 
were  not  allowed  to  cultivate;  music,  ana  that 
they  considered  it  useless  an<!  even  injurious 
to  society,  and  tlje  cause  of  effeminacy;  yet 
Plato,  who  had  visited  Egj-pt,  observes,  in  one 
of  his  Dialogues,  that  none  but  excellent  music 
was  allowed  where  the  youth  were  assembled. 
'^trabo  tells  us  that  the  youth  were  instructed 
at  the  earliest  age  in  music,  that  the  songs  were 
fixed  by  law,  and  that  the  sort  of  music  used 
was  established  by  the  goveTiiment  exclusive 
of  every  other  sort.  The  Greeks  even  attri- ! 
buted  the  invention  of  some  of  their  musical 
instruments  to  the  Egyptians ;  such  as  the  | 
triangular  lyre,  the  single  flute,  the  drum,  and  . 
the  sistnun  (Gp.  Vktarpov^  a  rattle).  \ 

Like  all  other  professions  in  I^gypt,  that  of , 
liJusic  was  hereditary.      Herodotus    tells  ub 
that  the  inhabitants  of  Lacedaemon,  who  were  , 
I>orian8,   resembled   the    Egyptians  in    this, 
that  their  musicians  were    all   of   the   same 
family;  and  that  their  priests,  like  those   of  i 
Kevpt,  were  taught  medicine,  and  the  art  of. 
playing  upon  stringed  instruments,  when  they  ! 
were  initiated  into  the   mysteries  of  religion. 
The  same  author  mentions  that   in   the   pro-' 
<'(»8ion8  of  Osiris  the  Epj-ptians  carried  sta- 
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tues  of  the  god,  singing  his  praises,  and  were 
preceded  by  a  flute.  A  singular  pm4>f  of  the 
antiquity  of  this  art  exists  at  Rome,  on  the 
Gngfia  Kotta,  in  the  shape  of  a  large  obelisk 
brought  from  Egypt  by  Augustus,  and  thrown 
diQiwn  and  broken  at  the  sacking  of  the  city,  in 
1627,  by  the  constable  of  liourlwn.  It  exhibits, 
among  other  hieroglyphics,  the  representation 
of  an  instrument,  as  here  given,  very  like  tho 
colacsione  (a  species  of 
guitar)  still  in  use  in  ^^ 
Naples.  From  the  pegs  ^i»= 
it  IS  evident  that  two 
strings  were  employed ;  and  the  length  of  the 
finger-board,  if  the  strings  were  tuned  at  a 
great  interval  from  each  other,  would  afford  a 
very  considerable  scale  of.  notes.  This  instm- 
ment  alone  proves  to  v/hat  extent  music  was 
cultivated  in  Egypt,  and  that  its  inhabitants 
were  acquainted  with  the  method  of  repeat- 
ing the  scale.  Thoth,  oi  the  ancient  Hermes 
Trismegistus,  to  whom  is  ascribed  the  invention 
of  writing,  astronomy,  religious  rites  and  cere- 
monies, has  the  credit  also  of  having  invented 
the  lyre,  with  tAree  strings.  The  following, 
accoroiuc  to  one  form  of  tlie  myth,  was  the 
origin  of  the  invention :  The  Nile,  after  its 
inundation  on  one  occasion,  left  on  retiring  a 
quantity  of  dead  animals,  and  among  the  rest 
a  tortoise.  The  flesh  soon  perished  and  dried 
up,  from  the  heat  of  the  sun  ;  nothing  but  the 
shell  and  the  cartilages  was  left,  and  from 
tlieir  contraction  they  had  become  sonorous. 
Hermes,  strolling  on  the  banks  of  the  river, 
struck  his  foot  against  this  tortoise-shell,  and 
was  agreeably  surprised  by  the  sound  it  pro- 
duced ;  and  this  furnished  him  with  the  first 
idea  of  a  lyre.  He  gave  his  instrument  the 
general  form  of  the  shell,  and  strung  it  with 
the  dried  tendons  of  animals,  resembling  the 
gut-strings  of  the  present  day.  This  is,  how- 
ever, only  a  Euhemeristic  or  rationalised  ver- 
sion of  file  myth,  which  is  given  in  a  more 
genuine  form  in  the  Homeric  Hymn  to  Hermes, 
and  in  Apollodorus  iii.  10.  2. 

The  single  flute,  called  phcttnx^  seems  to 
have  greater  claims  to  antiquity  than  the 
lyre  itself.  Apuleius,  describing  the  mys- 
teries of  Isis,  tells  us  the  form  of  tiiis  in- 
strument, as  well  as  the  manner  in  which 
it  was  held ;  and  all  the  representations 
of  it  show  that  it  resembled  the  bullock*s 
horn.  Indeed,  there  can  be  no  doubt  that, 
in  the  remotest  period,  the  horns  themselves 
were  used  for  the  purpose.  But  it  is  certain 
that  the  Egyptians  had  instruments  much  more 
susceptible  of  inflection  than  those  of  which 
we  have  been  speaking ;  for  on  the  ceilings  and 
walls  of  the  chambers  of  the  tomb  of  Osyman- 
dyas,  at  Thebes,  described  very  circumstantially 
by  Diodorus,  there  are,  among  other  decora- 
tions, several  representations  of  musical  instm- 
ments ;  one  of  which,  from  Denon,  is  given  on 
the  next  page,  for  the  purpose  of  showing  the 
reader  that  the  harp  of  the  pi-esent  day  is  in 
general  form  not  veiy  dissimihir  to  the  instru- 
ment then  in  Egyptian  use,  uud  that  perform- 
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ance  upon  it  must  have  required  considerable 
9kilL  Other  representations  of  harps  occur ; 
one  has  been  given 
by  Dr.  Bumey.  A 
harp  figured  at 
Ftolemais,  a  city 
built  by  Ptolemj 
Phi  ladelphus.exhi- 
bits  fifteen  strings, 
or  two  complete 
octaves :  this,  how- 
ever, is  more  tri- 
angular in  shape, 
and  much  more 
like  the  modern  harp.  The  instruments  in 
Abyssinia  were  found  by  Bruce  to  have  a 
close  resemblance  to  those  of  Egypt. 

The  arts  which  flourished  in  this  nation  at  so 
early  a  period  would  doubtless  have  continued 
to  do  so  under  their  own  kings ;  but  after  the 
subjugation  of  the  nation  by  Cambyses,  b.o. 
525,  a  period  of  great  depression  followed. 
The  Ptolemies,  indeed,  encouraged  the  arts ; 
but  under  their  reigns  they  were  cultivated 
chiefly  by  Greeks.  At  a  feast  of  Bacchus, 
given  by  Ptolemy  Philadelphus,  Athenaeus 
says  that  the  choir  was  composed  of  six 
hundred  musicians,  and  of  that  number  one- 
haK  were  performers  on  the  cithara.  Accord- 
ing to  the  same  author,  under  the  seventh 
Ptolemy,  Egypt  abounded  with  musicians ;  and 
at  this  period  the  practice  of  music  was  so 
common  in  the  country,  that  there  was  not  a 
peasant  or  labourer  near  Alexandria  unable 
to  play  on  the  lyre  and  flute.  The  father  of 
Cleopatra,  who  was  the  last  of  the  Ptolemies, 
from  his  skill  on  the  flute  took  the  title  of 
Auletes  (flute-player),  and  established  musical 
competitions  in  his  palace,  himself  disputing 
the  prize  with  the  first  musicians  of  the  da^. 
Such  was  the  flourishing  state  of  the  art  m 
Egypt  up  to  the  time  of  Cleopatra's  misfor- 
tunes. Among  the  modem  Egyptians  no 
remains  or  traces  of  the  ancient  art  are  now 
to  be  found.  Still  they  are  passionately  fond 
of  music ;  and  there  are,  according  to  Savary, 
to  be  found  among  them  both  male  and  female 
musicians  who  sing  and  accompany  themselves. 
This  author  describes  them  as  roost  successful 
in  their  plaintive  music;  to  which,  he  says, 
even  the  Turks  themselves,  the  enemies  of  art, 
will  pass  whole  nights  in  listening. 

Grecian  Music. — According  to  the  logo- 
graphers,  who  modified  the  Greek  myths  to 
suit  their  own  purposes,  there  came  into 
Greece  with  Cadmus,  the  son  of  Agenor,  a 
class  of  men  well  versed  in  the  arts  and 
sciences,  and  called  Ouretes.  These  established 
themselves  in  Phiygia,  where  they  were  called 
Corybantes ;  and  in  Crete,  where  they  received 
the  name  of  Dactyli:  they  spread  also  into 
Ehodes,  Samothracia,  and  other  places.  In 
these  places  writing  and  music,  we  are  told, 
were  the  arts  principally  taught  by  them. 
The  legend  goes  on  to  say  that  Cadmus,  in 
Sjimotliracia,  took  to  wife  Ilarmonia  (sister  of 
lasius  and  Dardanus),  who  was  so  skilled  in 
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music  that  the  Greeks  gave  her  name  to  the 
art.  Diodoms,  in  describing  the  mairiago 
feast  of  the  parties,  makes  the  gods  them- 
selves guests.  Hermes  came  with  his  lyre, 
Apollo  brought  a  similar  instrument,  Athena 
assisted  with  a  flute,  and  the  Muses  also 
brought  their  flutes ;  Electra,  the  mother  of 
the  bride,  celebrated  the  mysteries  of  Cybele 
with  dancing,  tambourines,  and  cymbals.  This 
story  was  probably  founded  on  ceremonies 
which  the  priests,  at  certain  festivals,  pe> 
formed  in  honour  of  Harmonia  and  Cadmiu. 
It  is  imnecessary,  however,  to  notice  here  the 
mythical  tales  which  involve  reference  to  the 
art  of  music,  as  not  a  particle  of  genuine 
history  can  be  extracted  from  them. 

The  instruments  mentioned  in  the  liiad  and 
Odyssey  are  the  lyre,  the  flute,  the  syrinx,  or 
Pan's  pipes.  The  lyre  in  the  Homeric  poems  is 
called  ^pfjuy^i  Kiddpei,  and  x^^"*  J  Aristophanes 
being  the  flrst  Greek  poet  who  calls  it  A  6pa,  In 
the  Homeric  poems  music  and  poetry  are  inse- 
parable :  iunHSSf  a  sifwer,  beiUg  the  word  nsod 
to  express  a  poet.  Li  the  eighth  book  of  the 
Odyssey,  Demodocus  is  described  in  his  cha- 
racter of  poet  and  singer  as  the  glory  of  the 
human  race.  The  poets  and  musicians  of 
Greece  appear  to  have  much  resembled  the 
Celtic  baras.  They  wandered  about>  singing 
their  works  in  great  cities,  and  usually  found 
admission  to  the  palaces  of  princes,  where  they 
were  treated  as  though  endued  with  inspiration. 
Burney  remarks  that  religion  only  can  impart 
permanence  to  any  system  of  music;  and  he 
conjectures  that  tie  airs  sung  in  the  templts 
in  the  time  of  Plutarch  were  then  of  the  same 
relative  antiquity  as  to  us  is  the  plain  chant 
of  the  hymns  of  the  Catholic  Chuit^.  Plato, 
Porphyry,  Athenaeus,  and  the  scholiast  of  Pin- 
dar, speak  highly  of  the  talents  of  Thaletas 
of  Crete,  who  is  said  to  have  founded  the  second 
of  the  musical  schools  which  flourished  at 
Sparta.  If  we  are  to  credit  Plutarch,  Archi- 
lochus  contributed  more  than  any  other  to 
the  advancement  of  poetry  and  music  Hero- 
dotus, always  ready  to  ascribe  historical  se- 
quence to  mythical  or  semi-mytiiical  times, 
makes  him  the  contemporary  of  Candanles, 
and  of  Gyges,  king  of  Lydia,  724  years  before 
Christ;  but  modem  chronologists  place  him 
much  later.     He  was  a  native  of  Paros. 

Without  entering  into  particulars,  it  is  suffi- 
cient to  mention  that  at  this  period  melody  was 
strictly  determined  by  the  measure  of  the  verse. 
A  diflerent  set  of  feet  in  a  verse  necessarily 
required  new  airs  in  the  music  Hexameter 
was  the  most  ancient  species  of  measure,  and 
so  continued  till  the  introduction  of  lyric  poe- 
try. If  Archilochus  was  the  inventor  of  music 
different  to  that  which  suited  the  hexameter 
verse,  he  was  indeed  the  inventor  of  lyric 
poetry,  which  after  his  time  became  a  species 
of  versification  totally  distinct  &om  that  of  the 
heroic  Archilochus  is  supposed  to  have  been 
one  of  the  first  conquerors  at  the  Pythian 
games.  Tyrt«eus,  who  was  a  soldier  as  well 
as  a  musician,  was  celebrated  for  his  military 
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songs  or  airs.  The  scholiast  of  Horace  makes 
the  Lacedsemonians  indebted  to  him,  during 
the  Messenian  -war,  for  a  victory  in  a  battle, 
in  which  he  led  them  on  to  the  sound  of  the 
militazy  flute,  and  states  that  for  this  good 
service  they  rewarded  him  with  the  rights  of 
citizenship.  The  authors  who  haye  written 
on  the  progressive  state  of  Greek  mnsic  una- 
nimonslj  celebrate  the  talents  of  Teipander ; 
bnt  neiUier  the  exact  time  of  his  appearance, 
nor  the  place  of  his  birth,  can  be  ascertained. 
Many  have  given  him  the  credit  of  having 
added  the  three  strings  to  the  lyre:  it  is 
said,  however,  that  he  was  the  first  who 
used  the  seven-stringed  lyre  among  the  Lace- 
dsmonians,  by  whidi  he  gave  great  offence 
to  tlie  people.  The  Spartans  disUked  innova- 
tion, and  Plutarch  relates  that  the  Ephori  fined 
him  for  his  invention.  The  Arundelian  mar- 
bles state  that  he  obtained  the  first  prize  in 
iDOsic  at  the  games  instituted  at  Sparta  to 
arertthe  anger  of  Apollo  for  the  murder  of 
one  of  his  priests  by  the  Dorians.  Plutarch 
says  that  no  other  proof  of  his  skill  could  be 
wanting,  seeing  that  his  name  appears  four 
times  on  the  register  of  the  Pjrthian  games, 
where  he  carried  off  successively  four  of  the 
prizes.  At  the  Grecian  games  music  formed  a 
principal  part  of  the  ceremony :  the  combats 
were  to  the  sound  of  music  In  the  dramatic 
representations,  the  declamation  was  accompa- 
nied by  an  orchestra,  and  there  were  moreover 
particdar  prizes  allotted  to  the  professors  of 
the  art.  At  first  music  had  but  little  share 
in  the  Olympic  games,  but  at  a  later  period 
prizes  were  given  to  successful  competitors  in 
this  art.  It  is  well  authenticated  that,  at  a 
comparatively  late  period,  Nero  appeared  at 
them,  and  of  course  carried  off  the  prize.  The 
Pythian  games,  founded  in  remembrance  of 
ApoUo's  mythical  victory  over  the  serpent 
Python,  were  at  first  confined  to  poetical  and 
lyrical  contests ;  but  in  these  music  was  after- 
wards admitted  to  a  share  of  the  prizes ;  and, 
in  the  year  559  before  Christ,  a  crown  was 
decreed  to  the  best  performer  on  the  lyre,  or, 
rather,  on  an  instrument  with  strings.  The 
prize  was  nothing  more  than  a  laurel  crown, 
in  memoir  of  the  love  of  Apollo  for  Daphne ; 
though  anerwards  the  apple,  a  fruit  conse- 
crated to  Apollo,  was  added.  At  these  games 
a  peculiar  musical  composition  was  performed, 
of  considerable  length,  in  allusion  to  the  con- 
test of  the  god  with  the  serpent:  it  was 
composed  by  Sacadas,  and  sung  for  the  first 
time  by  him  at  Delphi.  Amonff  the  musi- 
dans  and  poets  who  distinguished  themselves 
at  these  games  were  Alcman  of  Sardes; 
Alcaeus  of  Hitylene,  the  contemporary  of 
Sappho  (to  the  latter  of  whom  Aristoxenus 
ana  Plutarch  attribute  the  invention  of  the 
Mixolydian  mode,  of  which  Plato,  the  advo- 
cate of  simplicity  in  music,  much  complains); 
Mimnermus,  famous  for  his  performances  on 
the  Ante,  in  the  sixth  century  before  the  Chris- 
tian era ;  Smonides,  bom  at  Ceos,  638  B.C.,  the 
niast«r  of  Pindar,  who  was  bom  at  Thebes, 
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in  Bceotia,  about  520  years  before  our  en. 
At  the  Nemean  |;ames,  which  took  their  name 
from  Kemea,  a  village  in  Arcadia,  the  contests 
were  somewhat  similar  to  those  at  the  Olympic 
games,  and  it  is  known  that  those  in  music 
formed  a  portion.  It  was  at  these  games  that 
the  musician  Pylades,  of  Megalopolis,  sang, 
accompanied  by  the  Ivre,  an  air  composed  by 
Timotheus,  in  which  the  words  were  so  suited 
to  the  circumstances  of  the  battle  of  Mantinea, 
that  the  audience  immediately  turned  their 
eyes  to  Philoposmen,  who  was  present,  and 
interrupted  the  singer  by  shouts  and  accla- 
mations of  applause.  Timotheus,  bom  at 
Miletus,  446  B.C.,  was  one  of  the  most 
celebrated  poets  and  musicians  of  antiquity. 
Pausanifls  tell^us  that  to  the  seven  strings  of 
the  lyre  he  added  four  more;  though  Suidas 
says  that  he  added  but  two,  the  tenu  and  the 
eleventh :  for  which  innovation  he  was  banished 
from  Sparta,  and  ordered  to  cut  off  the  addi- 
tional strings,  that  he  might  not  corrupt  the  ears 
of  the  youth  with  too  great  a  variety  of  notes. 
This  Timotheus,  who  died  two  years  before 
the  birth  of  Alexander,  must  not  be  con- 
founded with  the  celebrated  flute-player  who 
was  so  great  a  favourite  with  that  prince, 
and  whose  tones  animated  him  to  arms.  The 
Isthmian  did  not  differ  from  the  games  already 
described :  they  received  their  name  from  being 
celebrated  on  the  isthmus  of  Corinth.  Other 
games  existed  in  different  cities,  as,  for  instance, 
the  Panathenaic  at  Athens.  Music  was  culti- 
vated at  all,  and  held  in  much  esteem. 

At  Athens,  in  the  time  of  Pericles,  music 
was  considered  so  necessary  a  part  of  education, 
that  not  to  understand  it  nor  play  anv  instru- 
ment was  considered  a  disgrace.  Pencles  was 
especially  zealous  in  his  patronage  of  music. 
Besides  regulating  the  form  and  increasing  the 
number  of  musicsd  competitions  at  the  Pana- 
thenaic festivals,  he  built  an  edifice  called  the 
Odeum,  for  the  express  purpose  of  rehearsals 

Srevious  to  peHormance  in  the  theatre.  It  was 
uring  his  era  that  Antigonides  and  Dorion, 
the  two  most  eminent  flute-players,  flourished. 
So  great  appears  to  have  been  the  passion  for 
flute-playing,  that  as  much  as  three  talents 
(upwards  of  600/.)  were  given  for  a  single  flute. 
Women  also  were  performers  on  the  flute.  Of 
these  the  most  renowned  was  Lamia,  to  whom, 
for  the  benefits  she  had  prevailed  on  Demetrius 
to  confer  upon  the  city,  the  Athenians  dedi- 
cated a  temple,  under  Uie  name  of  Aphroditd 
Lamia.  It  seems  that  execution  on  this  in- 
strument was  carried  to  a  great  extent;  for 
Aristotle  cries  out  against  the  difficult  passages 
that  used  to  be  practised,  and  even  against 
music  generally.  The  people,  however,  who, 
as  a  mass,  are  never  disposed  to  give  up  the 
pleasures  of  sense  for  those  of  the  mind,  con- 
tinued to  encourage  these  novelties  and  their 
authors ;  and,  from  being  the  handmaid,  music 
became  the  mistress  of  poetry.  The  justice  of 
the  complaints  of  Plato  and  Aristotle  on  this 
point  is  confirmed  by  Aristoxenus  himself,  well 
'  skilled  in  the  art;  and  Plutarch  freque'**'- 
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laments  that  the  theatre  had  ruined  music. 
After  the  complete  subjugation  of  the  Greekfl, 
music,  like  the  rest  of  the  arts,  fell  into  decay. 
Theycontinued, indeed,  to  cultivate  music  under 
the  Roman  emperors,  and  under  their  own :  even 
afterwards,  under  the  Turks,  it  was  one  of  their 
amusements ;  but  so  barbarous  is  it  in  the  pre- 
sent day,  that  it  is  difficult  to  conceive  that  the 
same  nation  ever  possessed  a  music  which  drew 
down  the  plaudits  of  thousands.  To  form 
any  idea  of  the  ancient .  Greek  music  is  now 
past  all  hope :  materials  upon  which  we  could 
judge  liave  long  since  passed  away;  but  we 
will  add,  in  conclusion  to  this  section,  the 
opinion  of  M.  Ginguon^  on  the  subject.  *  We 
see  in  the  poetical  works  of  the  Greeks  the 
variety  and  liveliness  of  their  passions,  and 
these  same  passions  could  not  be  expressed  in 
music  without  an  equal  variety  of  air  and 
modulation.  I  do  not  mean  by  that  to  say 
that  Greek  music  was  entirely  similar  to  our 
own :  to  decide  that  point  it  would  be  necessary 
to  hear  and  compare  the  one  with  the  other.  I 
maintain  only  that  Greek  music  was  full  of 
harmony ;  that  it  admitted  that  variety  of 
modulation  which  alone  can  give  pleasure  to 
cultivated  minds ;  and  that  to  suppose  that  the 
Greeks  were  pleased  with  a  music  that  compre- 
hended but  U)ur  notes  is  one  of  the  greatest 
follies  that  can  be  imagined.' 

Roman  Music, — Strabo  and  Livy  affirm 
that  the  public  music  of  the  Romans,  as  used 
at  sacrifices,  was  learnt  from  the  Etruscans. 
Servius  Tullius,  in  his  alleged  division  of  the 
people  into  classes  or  centuries,  is  said  to 
have  directed  that  two  entire  centuries  should 
consist  of  trumpeters,  horn-players,  and  those 
who  sounded  the  charge.  One  hundred  and 
fifty  years  afterwards,  the  marshal  at  funerals 
was,  by  the  laws  of  the  twelve  tables,  directed  to 
provide  six  flute-players.  Among  the  Roman:>, 
as  was  also  the  case  with  the  Greeks  [see 
above],  music  and  the  drama  were  inseparable. 
In  the  end  these  exhibitions  became  offensive ; 
but  the  further  ^otice  of  these  is  unnecessary 
in  this  place.  Music,  however,  was  for  a  long 
period  confined  to  sacred  uses ;  and  it  was  only 
after  the  defeat  of  Antiochus  the  Great  that 
the  Asiatic  custom  was  introduced  of  having 
female  musicians — ^psaltrim — to  play  at  festi- 
vals and  private  banquets.  The  Etruscan 
music  was  cultivated  with  success ;  for  all  the 
instruments  of  the  Greeks,  which  are  known  to 
us  from  their  bas-reliefs,  are  to  be  found  in 
paintings  on  Etruscan  vases  :  so  that  it  may  be 
safely  assumed  that  the  Romans  were  accus- 
tomed to  the  best  music  that  the  age  afforded. 
Under  Augustus,  who  was  not  a  great  patron 
of  the  art,  music  was  not  much  esteemed. 
Tiberius  banished  musicians  from  the  city, 
which  under  him  became  as  sad  as  in  the 
days  of  Augustus  it  had  been  lively.  Caligula, 
however,  recalled  them.  Claudius,  though  he 
patronised  gladiatorial  fights  in  preference 
to  music,  stijl  encouraged  the  art ;  but  under 
Nero  it  shene  in  all  its  ancient  splendour. 
Such  was  this  emperor's  delight  in  it,  that  he 
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passed  a  great  portion  of  his  time  in  taking 
lessons  of  Torpus,  the  most  skilful  harpist  aiti 
lyrist  of  his  day.  Nero's  successors  were  patrooi 
of  the  public  games,  and  of  dramatic  andmosical 
exhibitions  throughout  the  empire.  Hadmu 
had  always  been  attached  to  the  arts  of  Gre«t. 
He  instituted  new  games,  which  his  succt«^ 
Antoninus  continued  Commodos,  whose  dis- 
position was  similar  to  Nero's  in  cruelty,  re- 
sembled him  also  in  an  intense  passion  for  the 
stage,  on  which  he  delighted  to  appear  as  s 
siugtr  and  dancer.  The  fall  of  the  empire 
necessarily  induced  the  fall  of  the  arts,  afid 
music,  of  course,  among  the  rest :  in  short,  it 
disappeared  with  them — ^with  them  to  spring 
into  new  life  and  surpass  all  its  former  (rlorr, 
after  centuries  had  passed  away,  and  all  ait 
seemed  to  have  been  lost  for  ever. 

Italian  Mime.— Italy  has  been  to  the  rest  of 
Europe  in  modem  times  what  ancient  Grcett 
was  to  Rome.  Though  we  cannot  so  "well 
trace  the  art  of  music  in  its  early  restoration 
as  we  can  the  arts  of  design,  we  know  that  to 
the  religion  and  church  which  brought  theiu 
forwartl  we  are  indebted  for  the  foundation  of 
all  that  is  good  in  the  musical  art  The  plaia 
chant  of  the  Catholic  Church  is  said  to  owe  its 
origin  to  St.  Ambrose,  archbishop  of  Milan,  in 
the  fourth  century.  He,  it  is  generally  under- 
stood, brought  it  into  form  and  based  it  npoa 
rules,  and  two  centuries  afterwards  it  was  »s- 
siderably  amplified  and  improved  by  Gregorr 
the  Great,  who  introduced  the  kind  of  mus  e 
known  as  Gregorian,  and  which  is  stall  ustii 
in  the  service  of  the  Roman  Catholic  Chnr.h 
in  all  countries.  The  music  of  Italy,  aided  bj 
a  language  which  Metastasio  called  f^tr^cd 
siessa^  notwithstanding  the  revolutions  whkh 
it  at  first  underwent,  at  length  became  tha 
guide  for  the  rest  of  Europe.  Even  out  of  the 
church,  as  early  as  the  thirteenth  centuir, 
music  was  cultivated;  for  Prince  Conrad,  ;a 
1268,  went  out  against  Charles  I.  of  Skily 
with  a  female  choir  accompanied  by  cvmbils, 
drums,  flutes,  violins,  and  other  instruments: 
and  it  is  known  that  all  the  courts  of  Italy 
were  filled  with  musicians,  for  the  amusemect 
of  their  sovereigns.  At  Florence  is  still  in 
existence  a  manuscript  collection  of  sacrvd 
songs,  entitled  Laudi  JSpiritualij  in  honour 
of  God,  the  Virgin,  saints  and  martjis,  which 
as  early  as  1310  used  to  be  song  by  a 
society  called  the  Laudisti.  A  sodety  of  this 
sort  existed  when  Dr.  Bumey  was  at  Florenre 
in  1770 ;  and  he  states  that  he  often  heanJ 
them  singing  about  the  streets  in  three  parts, 
accompanied  by  a  portable  organ.  When 
Petrarch  was  crowned  with  laurel  at  Rome,  in 
1341,  music  was  introduced  to  grace  the  cere- 
mony ;  and  from  the  account  of  that  ceremoov, 
printed  at  Padua  in  1649,  it  appears  that  it 
consisted  of  mstrumental  as  well  as  Tocal 
music.  It  appears  that,  in  1022,  Gnido.  a 
Benedictine  monk  of  Arezzo,  was  the  first  who 
imagined  the  scheme  of  designatinir  by  points, 
distributed  upon  lines  and  spaces,  the  different 
sounds  of  the  octave.     The  Prench,  howercr, 
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rliimcd  the  credit  of  this  inyention  for  Hubald 
and  Odo  a  oentiuy  before  the  time  of  Guido. 

Guido  gare  to  the  notes  the  names  utf  re, 
mi,  fa,  sol,  la,  taking  them,  it  is  said,  from  the 
first  syllables  of  words  in  the  first  stanza  of 
the  hjmn  of  St.  John  the  Baptist,  in  which 
\hej  are  certainly  found : — 

Uf  qnoant  lazii  neaonare  fibria, 
Jiin  gMtoram/amali  tuorum, 
SolTe  pollutl  tobii  leatmn. 

The  syUable  m  was  afterwards  added  by  a 
musician  called  Le  Maire.  From  a  mannscript 
in  the  Vatican  dedicated  to  Charles,  king  of 
^^icilj,  above  mentioned,  it  appears  that  Mar- 
iititto  of  Padua  had  improved  the  art ;  for 
the  MS.  proves  that  he  was  adjuainted  with 
•iissonances  and  chromatic  counterpoint.  That 
the  science  was  making  vast  strides  from  the 
old  plain  chant  is  clear  from  the  bull  of  Pope 
John  XXU.  in  the  early  part  of  the  fourteenth 
ctntorf,  wherein  complaint  is  made  of  what  he 
vis  pleased  to  call  the  abuse  of  descant,  by 
vhich  the  principles  of  the  antiphonal  and 
gradual  had  fallen  into  such  contempt  that 
ihe  singers  could  no  longer  recognise  the 
fonndati<His  upon  which  melodies  were  estab- 
lished, and  that  it  exceeded  the  bounds  which 
the  ecclesiastical  tones  prescribed.  Without 
[riiticQlarising  the  steps  by  which  it  continued 
to  adfanoe,  the  Ars  contrapuncH  of  John  de 
Moris,  in  1330,  laid  down  laws  of  harmony, 
KMne  of  which  are  observed  in  composition  at 
the  present  hour.  He  says  that,  in  the  scale 
of  the  octave,  there  are  six  species  of  con- 
sonances—Uuee  perfect  and  three  imperfect. 
Of  the  first  sort  are  the  unison,  the  octave,  and 
the  fifth ;  of  the  second  sort,  the  two  thirds, 
major  and  minor,  and  the  sixth  major.  It  is 
curions  that  he  did  not  place  the  minor  sixth 
tmong  the  number  of  consonances,  since  it  is 
bat  an  inversion  of  the  major  third,  which  he 
tdmits  to  be  a  consonance.  Prosdosdmus,  in 
1412,  speaks  of  the  fotirth,  of  which  no  men- 
tion is  made  by  De  Mnris,  and  treats  it  as  a 
diaaonanee ;  though,  he  says,  it  is  less  so  than 
the  second  and  the  seventh,  and  that  it  may  be 
placed  in  a  middle  class,  between  consonances 
and  dissonances.  Advanced,  however,  as  the 
iHence  became  at  this  period,  it  was  not  until 
the  middle  of  the  fifteenth  century  that  the 
Uvs  of  harmony  were  fixed  on  the  foundation 
that  still  bears  the  superstructure  of  the 
refined  combinations  of  even  modem  music. 
The  first  treatise  on  music  was  printed  in 
Italy  towards  the  end  of  the  fifteenth  cen- 
tuiT,  by  John  Tinctor ;  but  that  published  a 
fetr  years  afterwards,  by  Franchino  Gkifforio 
(printed  in  1496  at  Milan),  excelled  its  pre- 
cursor. The  claim  of  the  Italians  to  the 
invention  of  counterpoint  has  been  disputed 
in  favour  of  the  Flemings,  and  also  of  the 
English.  There  is  no  doubt  that  the  former 
cuQtributed  much  to  its  advancement  and  per- 
ft^on;  but  the  works  extant,  if  we  are  to 
judge  from  them,  satisfy  us  that  the  claim 


which  all  their  display  of  science  and  curious 
combinations  could  not  atone  for;  but  in 
the  sixteenth  century  melody  and  counter- 
point were  united  by  the  splendid  genius  of 
Palestrina,  and  some  of  his  contemporaries 
and  disciples ;  and  the  art  was  enriched  by 
the  treatises  of  Peter  Aaron,  Zarlino,  Artusi 
of  Bologna,  the  Venetian  Zacconi,  and  many 
others,  which  spread  throughout  Europe,  and 
left  scarcely  more  to  be  desired  on  the  first 
principles  of  music  as  a  science.  Palestrina, 
the  principal  cause  of  this  revolution,  began 
his  career  by  a  diligent  study  of  the  masters 
who  had  preceded  him,  making  himself  fami- 
liar with  their  difficulties  and  with  their  styles. 
Applying  himself  to  the  simplification  and 
purification  of  harmony,  and  to  tho  discovery 
of  more  flowing  and  natural  melodies,  he 
nevertheless  paid  a  degree  of  homage  to  the 

E receding  school,  whose  pedantry  and  obscurity 
e  knew  how  to  correct. 
The  Gothic  style  of  composing  masses  and 
motetts  on  a  canto  fermo,  which  he  practised 
in  his  early  compositions,  he  entirely  abandoned 
after  1570.  Ills  style,  upon  which  he  was 
continually  refining,  became  at  last  the  model 
of  the  age ;  and  after  his  time,  for  a  consider- 
able penod,  the  best  ecclesiastical  compositions 
were  honoured  by  being  called  alia  Palestrina, 
Nanino,  his  fellow  student  and  intimate  friend,. 
Cifra,  his  disciple  Luca  Marenzio,  and  many 
other  masters  of  the  Roman  school,  gloried  to 
tread  in  his  steps;  whilst  Zarlino  at  Venice, 
Costanzo  Porta  at  Padua,  Orazio  Vecchi  and 
Monteverde  at  Mantua,  Bottrigari  and  Orturi 
at  Bologna,  endeavoured,  and  with  considerable 
success,  to  build  their  counterpoint  with  the 
clearness,  purity,  and  elegance  of  the  great  mas- 
ter of  modem  music.  Among  these  Monteverde 
is  particularly  to  be  notic^,  for  his  passing 
beyond  the  master  whom  he  followed.  He' 
was  the  first  who  used  double  discords,  such  as 
the  ninth  and  fourth,  the  seventh  and  ninth,; 
and  the  seventh  and  second ;  as  also  the  un- 
prepared false  fifth  and  seventh.  This  at  the 
time  created  great  disputes  in  the  republic  of 
music.  Monteverde,  in  prefaces  and  letters, 
defended  his  practice ;  but  his  best  defence  was 
to  be  found  in  the  progress  made  by  him.  The 
licenses  he  took,  far  from  being  ofTensive  to  the 
ear,  were  soon  adopted  by  others  who  had 
abused  them.  The  passion  for  fugues,  canons, 
and  other  difficult  compositions  of  that  nature, 
requiring  the  highest  degree  of  science,  con-- 
tinned  in  the  seventeenth  century,  which  pro- 
duced many  learned  musicians.  One  of  the 
most  extraordinary  of  these  was  Francesco 
Soriano,  whopubhshed  110  canons  upon  the 
hymn  Ave  Maria  Stilla,  for  four,  five,  six, 
seven,  and  eight  voices  j  but  J^etro  Valentin! 
went  far  beyond  him,  and  has  left,  it  is  to  be 
apprehended,  all  future  canonists  in  a  hope- 
less condition.  He  wrote  one  to  the  words  Bloe 
ttios  mieericordes  oeulos,  &c.  resolved  in  more 
than  two  hundred  different  ways,  for  two,  three, 
csanot  be  maintained.  In  the  compositions  four,  and  five  voices;  another  for  ninety-six 
ef  this  period  there  is  a  want  of  melody  voices ;  a  third  for  tventy  voices  only,  but 
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with  four  different  subjects  going  at  the  same 
time.  Other  masters  employed  themselves  in 
a  similar  manner.  Of  the  Roman  school,  also, 
Jjuca  Marenzio  merits  special  mention  here: 
though  great  in  church  music,  he  is  best  kno^^n 
and  admired  for  his  exquisite  madrigals,  which 
stiU  continue  to  be  performed  in  this  country. 
Harenido  died  at  Home,  in  1599.  At  the  head 
of  the  Venetian  school,  the  Italians  themselves 
place  Adrian  Willaert,  a  Fleming.  To  him 
Zarlino  attributes  the  invention  of  composi- 
tion for  more  than  one  choir.  He  was  maestro 
di  capella  of  the  church  of  St.  Mark  at  Venice. 
His  works  are  voluminous :  his  disciples  were 
Cipriano  Bore,  Zarlino,  and  Costanzo  Porta. 
The  Neapolitan  school,  one  of  the^  most 
celebratea  in  Italy,  was  established  in  the 
fifteenth  century,  under  the  reign  of  Ferdi- 
nand of  Arragon,  a  great  patron  of  all 
the  arts.  It  was  at  Na^es  that  Gkifforio  and 
Tinctor,  whom  we  have  before  mentioned, 
Guamerio,  and  many  others,  distinguished 
themselves.  Church  and  madrigal  music  there 
flourished.  In  the  Litter  brandi,  Carlo  Gesu- 
aldo,  prince  of  Venosa,  showed  in  an  eminent 
degree  the  powers  of  that  style  of  writing. 
Tli^  Lombara  school  registers  the  names  of 
Costanzo  Porta,  its  head ;  Gastoldi,  Griuseppe 
Biffi,  and  Paola  Cima,  of  Milan;  Pietro 
Ponzio  of  Parma ;  Orazio  Vecchi  of  Modena ; 
and  Claudio  Monteverde.  The  most  cele- 
brated disciples  of  Porta  were  Balbi  and 
Piccioli.  Orazio  Vecchi  was  among  the  first 
composers  of  dramatic  music,  and  for  a  consi- 
derable time  maestro  di  capella  at  Mantua. 
The  Bolognese  school  comprises  few  writers  in 
the  sixteenth  century,  though  in  the  century 
following  its  professors  equalled  those  of  the 
first  rank  throughout  Europe.  Andrea  Rota 
may  be  considered  the  head  of  it.  Florence  in 
music  seems  to  take  no  distinguished  place : 
wo  know  only  of  Alessandro  Striggio  and  Fran- 
cesco Cortuccia  as  enjoying  much  reputation. 

Dramatic  music  appeared  in  Italy  in  the 
fifteenth  centuiy,  a  musical  tragedy  having 
been  acted  at  Kome  in  1480;  but  the  real 
epoch  of  the  music  of  the  drama  can  scarcely 
be  dated  before  1597,  and  its  first  appearance 
was  at  Florence.  Ottavio  Rinuodni  is  recorded 
as  the  poet^  and  Peri  as  the  musician,  both 
Florentines,  and  the  name  of  the  piece  Daphne. 
This  prioriU^  is,  however,  disputed  in  favour  of 
Vincenzo  Galileo,  the  father  of  the  celebrated 
astronomer,  who,  desirous  of  recoverin;g  the 
musical  dedamalion  of  the  Greeks,  imagined  a 
recitative  applied  to  the  episode  of  Ugolino  in 
Dante.  Up  to  the  middle  of  the  seventeenth 
centuiy  the  drama  was  principally  recitative, 
when,  in  1649,  CavalU  bq^n  to  introduce  more 
airs  than  had  hitherto  been  used,  a  practice 
further  extended  in  the  Doria  of  Cesti,  com- 
posed in  1663 ;  after  which,  for  some  time,  it 
degenerated  so  much  into  spectacle,  that,  in 
the  works  represented  about  the  end  of  the 
seventeenth  century,  neither  poet^  composer, 
nor  singers  are  recorded,  but  the  macliinist 
and  decorator  only.  Among  the  composers 
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were,  however,  men  of  great  knowledge  and 
genius,  such  as  Ghisparini,  Perti,  Colonna, 
Lotti,  and  Alessandro  Scarlatti,  who  is  said  to 
have  been  the  inventor  of  the  obligato  recita- 
tive. Great  improvements  were  introduced  in 
the  beg|inning  of  the  eighteenth  century  by 
the  pupils  of  Scarlatti ;  via.  Leo,  Vind,  Steiro, 
Hasse,  Porpora,  Feo,  Abos,  and  partacularly 
Pergolese.  About  the  middle  of  Uie  centuiy 
appeared  Jomelli,  Picdni,  Sacchini,  Guglielmi, 
Traetta,  Anfossi,  and  others,  whose  names  aie 
not  less  celebrated  than  their  predecessors, 
and  the  century  doses  with  Paisiello  and 
Cimarosa.  It  remained,  however,  for  a  Bohe- 
mian, Gluck,  to  accomplish  the  revolution 
which  has  brought  the  o/pen  to  its  present 
state  in  £urope. 

Europe  is  as  much  indebted  to  Italy  for 
the  introduction  of  instrumental  as  for  that 
of  vocal  music:  the  Italians  have  been  the 
instructors  in  both.  Violin  music  was  culti- 
vated by  Cozelli  and  Tartini,  and  their  pupils, 
before  otiier  nations  had  thought  of  it ;  and  the 
same  may  be  said  of  the  harpsichocd,  fnm 
Frescobaldi  to  dementi.  So,  in  concerted 
pieces,  Boccherini  introduced  the  quintett;  and 
indeed,  short  of  the  symphony,  which  we  ove 
to  the  Germans,  their  early  superiority  cannot 
be  disputed.  In  our  time  a  sensible  decsy  is 
visible  in  Italian  music ;  the  art  seems  to  hivd 
left  its  ancient  seat  to  abide  in  Germany,  where 
it  has  been  cultivated  with  astonishing  ardonr 
and  success. 

German  Music. — ^The  Germans  owe  their 
music  to  the  Italians.  Thej  receiTed  the 
Gregorian  chant  from  Italy;  and,  though 
they  may  not  have  equalled  their  master* 
in  vocal  melody,  they  have  greatly  surpassed 
them  in  instrumental  music.  It  is  certaiv 
that,  at  the  beginning  of  the  seventeentL 
century,  the  music  of  Germany  was  greatly 
inferior  to  that  of  Italy ;  and  it  was  not  till 
the  end  of  this  century  that  the  Germans  began 
to  evince  high  and  successful  talent  for  the  art^ 
We  are  not  acquainted  with  any  of  ^e  earlier 
music  of  the  German  church — similar  in  cha- 
racter, we  mean,  to  that  produced  by  the  school 
of  Palestrina  in  Italy ;  but  in  later  times  the 
writings  for  that  church,  bv  Graun,  Haydn,  and 
Mozart,  have  become  highly  popular.  In  the 
madrigal    style  we  beUeTe  they  »hibit   no 

rimens,  which  is  the  more  remarkable,  fit>m 
circumstance  of  the  Gterman  school  having 
been  considered  by  some  to  have  been  of  as 
early  an  origin  as  the  Flemish.  The  oratorios 
possess  the  greatest  beauties :  we  need  only 
name  the  Panione  Mueik,  by  Bach ;  the  Mesm\ 
and  Israel  in  Egypt,  by  Handel ;  the  OrtaHcn,  bj 
Haydn ;  and  Elijah,  by  Mendelssohn.  Thouf^ 
not  so  old  as  that  of  Italy,  the  German  theatre 
is  nevertheless  of  early  origin ;  but  until  E^nser 
appeared  to  compose  for  the  theatre  at  mm- 
burg,  about  the  end  of  the  seventeenth  century, 
it  was  without  celebri^.  During  the  whole  of 
the  last  centuiy,  the  German  composen  bred 
in  the  Neapolitan  school  eairied  their  style 
into  Germany,  where  it  became  the  model  of 


Digitized 


by  Google 


MUSIC 


the  conntiy.  John  AdolphuB  Hai«e  bad  the 
principal  share  in  the  transference  of  this 
style,  vhich,  improved  by  Grann,  Neumann, 
Glnck,  and  carried  still  further  by  Haydn  and 
Mozart,  has  travelled  back  to  Italy,  to  shine  in 
Rossini  and  others,  though  Meyerbeer,  a  Ger- 
man, stands  in  the  highest  rank  among  mo- 
dem opera  writers.  Gliick,  though  by  birth 
a  German,  belongs  properly  to  France  ;  for, 
stniige  to  say,  he  was  not  properly  appreciated 
bj  his  own  conntzymen,  though  in  later  years 
they  found  out  their  error,  and  acknowleoge  it 
still  by  the  rapture  with  which  his  works  are 
now  receiyed.  Germany  derives  its  greatest 
reputation  firom  the  success  with  which  it  has 
caltivated  instrumental  music,  particuhurly  the 
grand  symphony,  in  which  the  science  and 
art  of  music  put  forth  their  highest  powers. 
Haydn,  Mozart,  Beethoven,  Mendelssohn, 
and  Spohr  are  the  greatest  writers  of  this 
high  style  of  composition,  as  well  as  of 
other  allied  forms  of  instrumental  music, 
as  the  quartett  and  quintett,  the  concerto, 
&c  In  harpsichord  and  pianoforte  music,  it 
may  be  safely  said  they  have  surpassed  all 
other  nations ;  for  it  would  be  difi&cult  to  find 
names  in  that  respect  of  equal  reputation  with 
those  of  J.  S.  Bach,  of  Handel,  Mozart,  Diissek, 
Cramer,  and  a  host  of  others,  culminating  in 
the  giant  Beethoven.  The  music  of  wind  in- 
struments seems  to  belong  almost  exclusively 
to  Germany :  their  organists  are  excellent,  and 
their  orchestras  well  regulated.  In  musical 
literature  they  are  superior  to  every  other 
nation :  witness  the  works  of  Fux,  Matheson, 
Uarpuig,  Eirbereer,  E.  Bach,  Albrechtsberger, 
Forkel,  Koch,  and  a  host  of  others,  most  of  them 
of  the  eighteenth  century.  In  the  present  day,  it 
is  by  no  means  surprising  that  the  success  of 
the  Germans  should  be  so  extraordinary,  seeing 
that  there  is  no  school  for  the  education  of 
youth  in  the  country  at  which  music  is  not 
taught  and  cultivated,  even  down  to  those 
vhere  children  receive  gratuitous  instruction. 

fiemith  Music. — ^The  Flemish  have  been 
frequently  confounded  with  French  musicians ; 
80  that  It  is  rather  difficult  to  separate,  at 
times,  the  one  from  the  other.  Louis  Guicci- 
ardini  (Dtxrigume  di  tutH  i  Paesi  Baui,  jpub- 
lished  1566)  gives  a  list  of  all  the  musicians 
horn  in  the  Low  Countries,  and  at  that  time 
dispersed  in  different  parts  of  Europe,  which 
ToU  the  French  catalogue  of  some  of  its  most 
distinguished  names.  From  the  fifteenth  cen- 
tuiy  Flanders,  from  its  commerce,  wealth, 
and  superfluous  riches,  was  enabled  to  patronise 
the  fine  arts,  especially  in  the  times  of  Charles 
V.  and  Francis  I.  These  monarchs,  who  lived 
leas  in  their  own  capitals  than  elsewhere,  seem 
to  have  carried  the  arts  with  them  wherever 
they  went;  and  when  we  recollect  their  fre- 
quent sojourns  at  Brussels,  Antwerp,  and 
other  cities  of  Flanders,  we  are  not  surprised 
at  the  number  of  excellent  musicians  that 
Flanders  produced.  John  Tinctor  flourished 
about  1474 :  he  was  a  native  of  Flanders,  and 
ouestio  di  capella  to  Ferdinand  of  Arragon, 
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king  of  Sicily  and  Naples.  He  is  the  earliest 
theoretician  whose  name  has  reached  us.  Soon 
after,  or  contemporary  with  him,  was  John 
Okenheim,  the  first  composer  of  music  in  parts. 
From  the  fragments  which  have  been  preserved 
by  Glareanus,  he  appears  to  have  been  a 
learned  writer,  whose  works  seem  more  calcu- 
lated to  please  the  eye  than  the  ear ;  and  from 
the  authors  of  the  following  century  who  notice 
him,  we  learn  that  he  was  the  writ^-r  of  a  motett 
in  thirty-six  parts.  Joaquin  des  Pr^s,  or,  as 
the  Italians  call  him,  Josouino  del  Prato,  was 
I  Okenheim's  most  celebratea  scholar.  The  laws 
I  and  difficulties  of  canon,  fugue,  augmentation, 
diminution,  inversion,  and  other  practices  of 
church  music,  were  b^  him  observed  and  over- 
come in  the  most  felicitous  manner ;  and  he  has 
by  some  been  dignified  with  the  title  of  father 
of  modem  harmony,  inasmuch  as  his  era  is 
nearly  a  ceutury  before  that  of  Falestrina, 
Orlando  di  Lasso,  &c.  It  is  proper  to  state 
that  Guicciardini  claims  Josquin  as  an  Italian ; 
and,  at  least,  there  can  be  no  doubt  that  he  was 
educated  in  Italy,  inasmuch  as  he  was  a  singer 
in  the  chapel  of  Sextus  IV.  His  compositions 
were  extremely  numerous,  and  as  ouen  exe- 
cuted in  the  beginning  of  the  sixteenth  century 
as  those  of  Handel  were  in  England  fifty  or 
sixty  years  ago.  His  death  took  place  at 
Brussels ;  and  his  monument  is  still  to  be  seen 
in  the  diurch  of  St.  Gudule.  Hobrect,  or 
Obrect,  was  a  good  composer  of  this  period, 
and  adds  to  his  talent  tne  honour  of  naving 
been  selected  by  Erasmus  to  instruct  him  in 
the  principles  of  his  art.  We  must  pass  shortly 
over  the  names  of  Pierre  de  la  Hue,  or  Petrua 
Platensis,  as  he  was  sometimes  called,  Jean 
Mouton,  Verdelot,  Nicolas  Gambert,  maestro 
di  capella  of  Charles  -V.,  Jacques  de  Wert, 
Pevemage,  Lupi,  Waelrent  or  Wraelrent,  Ver- 
donk,  Arkadelt,  and  others,  many  of  whom  are 
still  known  to  the  musical  antiquary  by  their 
madrigal  compositions,  though  they  were  called 
only  sonas  for  parts  in  flanders.  Between 
1544  and  1555  more  than  twenty  collections 
of  these  chansons  or  madrigals  were  published 
at  Antwerp  and  Louvain,  by  Tylman,  Susaro, 
and  Pierre  Phalaise,  who  were  themselves  good 
composers ;  as  were,  in  the  same  century,  the 
pubUshers  Rhau  at  Wittenberg,  Gardano  and 
Scotto  at  Venice,  Ballard  in  France,  and  TaUis 
and  Bird  in  England.  After  Clemens  (non 
papa),  an  elegant  and  exquisite,  though  not 
voluminous  writer,  and  Cypriano  Rore,  a  pupil 
of  Adrian  Willaert,  must  be  recorded  the  name 
of  Orlando  di  Lasso,  one  of  the  most  diligent 
and  celebrated  writers  of  the  sixteenth  century. 
He  was  bom  at  Mons  in  1520,  and  died  at 
Munich  in  1593.  Living  to  a  great  age,  the 
number  of  his  works  exceeds  those  even  of 
Palestrina.  Fifty  collections  of  his  different 
works  Bxe  still  extant,  consisting  of  masses, 
motetts,  passions,  psalms,  and  songs  or  ma- 
drigids,  printed  in  Italy,  Germanjr,  France,  and 
the  Low  Countries.  Such  was  ms  reputation, 
that  the  following  verse  was  written  for  hia 
epitaph : — 
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Hie  ille  Orlacdas  La«am  qui  rocreat  orbem. 
Ginguen^  speaking  of  Cypriano  Bore  and 
Oriando  di  Lasso,  says,  *  These  two  Flemings, 
having  passed  the  greater  portion  of  their  lives 
in  the  courts  of  princes,  had  acquired  a  lighter 
style,  and  a  species  of  melody  more  appro- 
priate to  secular  music,  than  that  of  Palestrina, 
who,  resif^ng  at  Ronio,  and  writing  principally 
for  the*  churdi,  exhibits  in  all  his  productions  a 
gravity  belonging  to  the  species.'  And  again, 
'  They  were  two  masters  of  harmony ;  and,  the 
church  excepted,  they  prepared  the  colours  and 
set  the  palettes  of  musicians  with  many  new 
tints  of  harmony  and  modulation,  which  were 
exceedingly  serviceable  to  those  who  came 
after  them/  These  were  the  first  masters 
who  ventured  upon  chromatic  passages,  and 
upon  accidental  flats  and  sharps.  From  the 
epoch  of  these  men,  Flanders  ceased  to  have  a 
school  of  music  especially  belonging  to  itself. 

French  Music. — Hubald  de  St.  Amand  and 
Kudes  de  Cluni  have  been  named  by  the  French 
writers  as  having  preceded  Guido  m  the  know- 
ledge of  the  scale ;  but,  without  yenturing  to 
decide  between  the  claimants,  it  may  be  safely 
said  that  France,  as  respects  the  art  and  science 
of  music,  was  much  advanced  at  a  very  early 
period,  and  that  the  country  certainly  boasted 
of  many  church  musicians  between  the  eighth 
and  eleventh  centuries;  for  besides  the  two 
already  named,  we  have  Remi,  a  monk  of  St. 
Germain  d'Auxerre,  Gerbert  le  Scholastique, 
and  others  whose  knowledge  is  well  authen- 
ticated. In  the  fourteenth  century  Philippe 
de  Vitry,  archbishop  of  Meaux,  apphed  himself 
to  music  and  poetry  with  considerable  success. 
A  manuscript  preserved  in  the  Vatican  proves 
him  to  have  been  well  informed  upon  counter- 
point, as  far  as  it  was  then  known  and  prac- 
tised; he  not  only  applied  himself  to  church 
music,  but  wrote  motet ts ;  but  these  are  lost, 
and  perhaps  would,  if  we  had  them,  be  dif- 
ficult to  decipher.  Belonging  to  this  century, 
also,  we  have,  by  the  assiduity  of  the  Abb£ 
le  BoBiif,  the  account  of  a  manuscript  by 
Guillaume  de  Machau.  This  MS.  consists  of 
two  volumes  of  French  and  Latin  poems,  and 
a  great  number  of  lays^  virdays,  ballades,  and 
rondeaux,  all  set  to  music ;  some  for  a  single 
voice,  others  in  three  and  four  parts — ^triplum, 
tenor,  contra-tenor,  and  a  part  without  title. 
In  the  second  volume  is  an  entire  mass, 
including  the  Credo,  in  four  parts,  which  it 
is  believed  was  sung  at  the  coronation  of 
Charles  V.  in  1364. 

During  the  fifteenth  and  sixteenth  centuries, 
the  art  made  but  little  prosfress  in  France. 
Under  Francis  I.  musicians  in  France  were  much 
less  numerous  than  in  Italy,  Germany,  England, 
and  the  Low  Countries.  The  works  of  Clau  le 
de  Jeune,  who  probably  ought  to  be  placed 
with  the  Flemish  school,  and  of  Orlando  di 
Lasso,  seem  to  have  been  admired  and  per- 
formed at  this  period  in  th^  country  in  which 


work  of  this  period,  by  Clement  Jauneqniri, 
entitled  La  BataUL',  ou  DifaiU  des  Sitistes  a  U 
Joumee  de  Mariffttan,  in  which  imitatioDS  of 
the  sounds  of  battle  occur.  He  published 
a  collection  in  1544,  called  Inventums  Mu- 
sfeales  a  qtiaire  el  cinq  Parlies.  The  masters 
about  this  |)eriod  were  Didier  Lnpi,  Guilkame 
Belleu,  Philibert  Jambe-de-fcr,  Sautane,  and 
Noe  Faiguent.  It  is  remarkable  that  some 
of  the  worst  tyrants  have  been  great  patrons 
of  music  and  its  professors ;  to  Nero  and  our 
Henry  VIII.  may  be  added,  for  France,  Charles 
JX.  At  the  end  of  the  sixteenth  century  were 
some  minor  artists,  such  as  Jean  de  Castre,Ixmit 
Bisson,  Nicholas  Duchemin,  Francois  Roossel, 
Jean  Peroin,  and  others,  who  have  left  coLec- 
tions  of  madrigals.  Francois  Eustache  de 
Caurroy,  born  in  1549,  called  by  his  contem- 
poraries le  prince  des  professeurs  de  luustqw, 
was  maestro  di  capella  to  Charles  IX.,  Heniy 
III.,  and  Henry  IV.,  and  enjoyed  considerable 
reputation  ;  his  works,  however,  are  but  Kttle 
above  mediocrity.  Jacques  Maudnit  was  a 
similar  instance  of  mediocrity  rising  into 
celebrity.  He  composed  the  requiem  for 
the  funeral  of  the  celebrated  Bonsard,  which 
was  afterwards  performed  at  that  of  Heniv 
IV.,  whose  reign  was  too  short  to  allow  the 
arts  of  peace  to  make  much  progress  in 
France.  His  son,  who  came  to  the  thront^ 
at  the  early  age  of  six  years,  was  a  great 
friend  to  music,  and  appears  to  have  kept 
up  what  might  be  called  a  considerable  band 
for  that  period.  During  the  reign  of  Louis 
XIII.,  Jean  Baptiste  Boesset  wrote  sevenl 
part  songs,  as  they  were  called.  About  the 
middle  of  the  seventeenth  century,  Michael 
Lambert, -who  died  in  1696,  appears  to  hjive 
attracted  many  scholars  by  his  skill  in  com- 
position. Dramatic  music  was  introduced  into 
France  about  1645.  In  1660,  at  the  celebra- 
tion of  the  marriage  of  Louis  XIV.,  the  op*ni 
of  Eriole  Amanti  was  produced,  and  the  foun- 
dation of  the  French  opera  was  thus  laid. 
At  this  period  Lulli,  of  Florentine  birth,  hni 
been  patronised  by  the  chevalier  de  Guis'\ 
through  whose  oflSces  he  was  put  under  the 
best  masters  of  the  time.  Till  the  year  1686. 
in  which  his  last  opera  was  brought  out,  he 
seems  to  have  been  the  idol  of  the  conrt>  and 
to  have  been  considered  in  France  the  ne  pin"* 
ultra  of  composers.  Compared,  however,  viih 
the  Italian  opera  of  the  same  epoch,  his  com- 
positions are  not  far  behind,  though  it  was  a 
misfortune  for  the  countiy  that»  for  so  lone  a 
period,  everything  which  was  not  an  imitation 
of  the  style  of  Lulli  was  considered  an  inferior 
production.  Instrumental  music  made  hat 
little  projrross  in  the  seventeenth  centniy. 
The  most  distinguished  organists  were,  the 
three  Bournonvilles,  and  the  three  Couperins; 
Charboni^res,  who  died  in  167u ;  Dnroont  a 
e:ood  composer  of  church  music,  who  first  in- 
troduced violin  accompaniments  into  France; 


Josquin  was  also  a  favourite.     The  dearth  of  the  Ahhh  de  la  Barre ;  and,  lastly,  Lalande, 

writers  on  the  science  at  this  period  is  no  less  the  most  celebrated  French  composer  of  eccle- 

remarkable.     There  is,  however,  one  singular  siastical  music,  at  the  end  of  the  seventeenth 
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tod  beginning  of  the  eighteenth  century. 
B&mran,  bom  at  Dijon  in  1683,  was  destined  to 
ronse  the  French  nation,  which  seemed  to  haye 
slept  since  their  loss  of  LoUi.  In  the  space  of 
tventj-seTen  years  after  1733  he  produced 
twenty-two  opens,  and  became  so  great  a 
iiTOuritewith  the  people  that  it  was  dangerous 
to  criticise  his  works.  The  time  has,  however, 
passed  in  which  his  operas  would  be  listened 
to;  apd  bat  for  liis  theoretical  works,  the  only 
solid  base  of  his  glory,  he  would  long  since 
have  been  foigotten.  Bameau  died  in  1767. 
HU  school  lasted  till  about  1776,  though  since 
I'oO  the  comic  opera  has  been  on  the  Italian 
model  Under  tlus,  with  Dauvergne,  Le  Borde, 
Floqnet^  J.  J.  Rousseau,  Duni,  and  PMlidor, 
French  melody  has  regenerated ;  and  Mon- 
Rgnr,  Qosaec,  and  Gretry  completed  its  im- 
provements.  The  reform  thus  ef&cted  prepared 
the  French  for  the  reception  of  the  Tphighiie  of 
Gluck,  in  1774,  "at  which  time  he  had  Piccini 
iod  Locchini  for  riyals.  Theae  musicians  have 
bwn  succeeded  by  a  school  which  comprises  the 
Barnes  of  Berton,  Mehul,  Boildieu,  kreutzer, 
aind  others;  and  among  the  Italians  who 
juiced  their  ranks  are  found  those  of  Cheru- 
bini,  Spontini,  and  Winter.  In  instrumental 
composition  the  French  have  not  been  so  ori- 
eiaal,  tiwngh  latterly  they  have  considerably 
^  iraoced,  and  the  names  of  Auber  and  Berlioz 
vill  at  once  occur  to  the  reader  as  great  in  this 
'{^'paitment.  France  is  considered  deficient  in 
musical  literature,  and  does  not  attend  to  its 
nltitation  with  the  ardour  of  the  Italians  and 
'irrmans.  Their  Conservatoire,  however,  is  an 
(s^^blishment  likely  to  do  honour  to  the  na- 
•ion ;  and  the  work  of  Choron,  entitled  Prin- 
^/««  tU  Compotition  des  Scclea  d^Iialie^  is  alone 
fioJficient  to  redeem  the  French  from  the  accu- 
tation  of  wanting  musical  literature. 

I^ffUsh  Music. — We  are  not  acquainted  with 
^ten  in  this  countay  of  earlier  date  than 
those  of  Italy ;  but,  for  the  honour  of  this 
'"'mtry  (however  much  we  may  have  been 
l^hiod  Italy  in  the  restoration  of  other  arts), 
ia  tbit  of  music  we  were  formerly  quite  on 
a  par  with  the  Continent ;  and  it  is  singnlar 
tiut  in  later  years  we  should  have  lost,  and 
f^rhaps  deservedly,  our  character  among  other 
cations.  It  is  certain  that  England  can 
Wst  masses  in  four,  five,  and  six  parts, 
^tten  by  natives,  as  ancient  as  those  of  the 
Italians  themselves;  we  have  "also  secular 
mnsie  in  two  and  three  parts,  and  in  good 
wonterpoint^  in  the  latter  part  of  the  fifteenth 
and  beginning  of  the  sixteenth  century,  about 
▼luch  period  the  names  of  William  of  New- 
ark, Sheiyngham,  Tuiges,  Tudor,  Banester, 
Bro»ne,  and  others,  are  familiar  to  the  Eng- 
lish musician.  The  first  namc^i  was  one  of  the 
nmsieians  of  Henry  VI. ;  and  the  compositions 
'jf  Tudor  Are  known  from  Prince  Henry's 
•Hfnry  VIII.)  music-book.  Henry  VIII.  is 
hnywa  as  a  composer,  from  a  beautiful  an- 
them in  Boyce's  collection  of  cathedral  music ; 
and  lus  patronage  of  Christopher  Tye,  the 
composer  of  Lattdate  Namen  Dtmini,  a  motett 
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frequentlv  sung  at  madrigal  meetings  in  the 
present  day,  show.i  that  good  music  was  then 
esteemed  as  it  ought  to  be.    Marbeck,  in  1650, 
published  the  whole  of  the  reformed  cathedral 
service  to  musical  notes,  and  for  his  exertions 
as  a  reformer  was  nearly  being  brought  to 
the   stake.      During  the  reign  of  Elizabeth 
the  talents  displayed  by  our  countr)'men  ap- 
pear to  have  been  surpassed  in  no  other  coun- 
try, and  music  here  was  then  indeed  in  its 
palmy  state.     Tallis,  Bird,  Morley,  Dowland, 
and  Bull,  were  the  principal  composers  of  the 
reign  :  Elizabeth  herself  must  have  been  no 
mean  performer,  if  she  was  able  to  play  the 
pieces  in  her  virginal  book.     Though  it  doe^ 
not  appear  that  James  I.  took  much  delight 
in  music,  it  nevertheless  continued  to  prosper 
during  his  sway ;  indeed,  the  compositions  of 
Gibbons    were,   as  pieces  of   church  music, 
perhaps  never  surpassed  in  any  age  or  nation : 
neither  are  his  secular  pieces  of  inferior  cha- 
racter.   This  reign  as  well  as  tho  preceding 
was  fruitful  in  madrigal  writers  as  well  as 
composers  for  the  church ;  among  the  former 
were    Michael  and  Thomas   Este,    Bateson, 
Ward,  Litchfield,  Pilkington,  WUbye,  Bennett^ 
Farmer,  Ford,  and  others ;  and  among  the  last 
Tomkins,   Elway  Bevin,   and  Dr.  Nathaniel 
Gyles.    In  the  time  of   Charles  I.  instru- 
mental music  was  coming  into  vogue:   the 
monarch  was  a  pupil  of  Cooper  (who   was 
wont  to    be  called   Coperario),  and  used  to 
practise  the  viol-di-gamba.    He  had  a  band 
of  performers,  eighteen  of  whom  are  known, 
including  Nicholas  Lani^re,  the  master  of  it. 
The  most  celebrated  musicians  of  this  reign 
were  Dr.  Wilson,  William  and  Henry  Lawes, 
and  Dr.  Child,  who  died  in  1697,  aged  ninety, 
after  having  been  organist  of  St.  George's 
chapel,  Windsor,   during    the    extraordinary 
period  of   sixtv-five  years.    So    intent   was 
Charles  upon  aavancing  music,  that  he  granted 
a  charter  to  the  most  eminent  musicians  of 
that  day,  with  many  great  privileges.    The 
art  had  been  sinking  for  some  years,  but  ita 
fall  was  accelerated  by  the  suppression  of  the 
cathedral  service  in  1643 ;  and  the  only  per- 
sons of  whom  we  hear  during  the  time  of 
Cromwell  were  William  and  Heniy  Lawes. 
Though  these  men  were  favourites  of  Milton, 
and  tiie  subject  of  some  of  his  verses,  they 
were  sadly  mferior  to  Tallis,  Bird,  and  Gib- 
bons.     During  the  interregnum  the  musical 
fiame  was   chiefiy  fed   at  Oxford;  but  even 
there,  from  the  year  1646,  in  which  the  king 
was  forced  to  leave  the  city,  after  the  battle  of 
Naseby,  until  1656,  it  was  nearly  extinguished* 
At  the  Restoration  it  appeared  again  to  flourish : 
Child,  Christopher  Gibbons,  Rogers,  and  Wil- 
son, were  maae  doctors  of  music  at  Oxford; 
the  choirs  again  obtained  good  masters ;  and 
the  organs,   which   had  been    destroyed  by 
the   rage   of   the    Puritans,   were  again   set 
up,   though  with  difficulty  from  the  scanty 
supply  of  organ-builders.    Among  the  mu- 
sicians who  were  attached  to   the  court  of 
Charles  II.  was  Henry  Purcell,  of  whom  Dr. 
BB 
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Bumey  saya,  that  ha,  *  during  a  short  life,  and 
in  an  age  almost  barbarous  for  eyery  species  of 
music  but  that  of  the  church,  manifested  more 
original  genius  than  any  musician,  under  simi- 
lar circumstances,  that  any  enquiries  into  the 
history  of  the  art  have  yet  discovered  in  any 
part  of  Europe.'  This  truly  great  man  died 
Nov.  21,  1695,  in  the  thirty-seventh  year  of  his 
age;  his  principal  contemporaries  were  Dr. 
Blow,  his  master,  Felham  Humphreys,  and 
John  Weldon.  After  Purcell's  death,  some 
skilful  men  appeared  as  amateurs  in  the  ser- 
vice of  the  church ;  namely.  Doctors  Holder, 
Aldrich,  and  Creyghton :  among  the  professors 
were  Jeremiah  Clarke,  Goldwin,  and  Doctors 
Croft^  Green,  Boyce,  and  Nares.  Croft  of  all 
these  was  undoubtedly  the  greatest ;  he,  like 
Purcell,  was  a  disciple  of  Blow :  always  ele- 
gant and  simple  in  his  strains,  frequently  grand 
and  masterly,  he  Ims  not  left  a  composition 
that  does  not  exhibit  great  learning.  His 
death  occurred  in  1727,  in  the  fiftieth  year  of 
his  age.  Dr.  Boyce  occupied  the  void  which 
Croft's  death  had  created;  he  was  a  good 
musician,  always  pleasing,  but  rarely  grand 
in  his  compositions.  His  contemporary,  Jona- 
than BattishiU,  wrote  some  fine  compositions 
for  the  church,  and  prepared  the  way  in  glee 
writing  for  a  race  of  English  musicians  who 
are  an  honour  to  their  country.  The  reader 
will  recognise  the  truth  of  this  assertion  when 
he  glances  at  the  names  of  Alcock,  Arne, 
Attwood,  W.  Beale,  Callcott,  Dr.  Cooke, 
Bobert  Cooke,  Crotch,  Danby,  James  EUiott^ 
Harington,  Horsley,  Thomas  Linley,  the  earl 
of  Hornington,  Shield,  Stafford  Smith,  Spof- 
forth,  the  Wesleys,  &c.  In  dramatic  and 
symphony  writing,  we  regret  to  say,  England 
is  still  in  her  infancy,  though  Stemdale 
Bennett,  Macfarren,  and  Balfe  are  well-known 
names  in  these  branches  of  the  art. 

Chinese  Music. — The  Chinese  have  had  a 
system  of  music  from  a  most  remote  period, 
and  in  its  scale  it  seems  to  have  more  resem- 
blance to  the  Grecian  than  any  other  to  which 
it  could  be  compared.  From  the  time,  it  is  said, 
of  Yao  and  Chun,  which  their  chronology  would 
carry  back  two-and-twenty  centuries  before 
Christ,  they  have  had  what  they  call  eight 
species  of  sounds:  1st.  The  sound  of  dried 
skins,  such  as  drums ;  2nd.  The  sound  ema- 
nating firom  stone,  called  king ;  3rd.  That  of 
metal,  as  bells  ;  4th.  That  of  baked  earth, 
called  hiven ;  5th.  That  from  silk,  called  kin 
and  che ;  6th.  That  from  wood,  called  ya  and 
Hhou ;  7th.  That  from  bamboo,  such  as  flutes, 
called  koan ;  8th.  That  from  the  gourd,  called 
cheng.  Their  scale  consists  of  fourteen  notes, 
of  which  the  seven  middle  notes  correspond 
to  our  gamut  from /upwards.  They  seem  un- 
acquainted with  harmony. 

Hungarian  Music, — ^About  the  ninth  cen- 
tury uie  Hungarians  left  Asia  to  settle  in 
Europe,  when  they  conquered  the  country  that 
bears  their  name.  Like  all  the  Asiatics,  they 
were  attached  to  music,  and  at  first,  doubtless, 
used  only  Asiatic  instruments:  these  were 
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nearly  all  wind  instruments,  and  consisted  of 
the  trumpet,  the  flute,  the  cymbal,  and  serersil 
others.  Till  the  time  of  Mathias  Conin  it 
was  in  a  state  of  mediocrity.  Under  Ladishs 
and  Louis  U.  music  was  cultivated  with  great 
care ;  their  national  songs  were,  however,  their 
only  vocal  music  till  the  time  of  Stephen,  king  of 
Hungary,  when  the  ecclesiastical  chant  appears 
to  have  been  introduced.  From  a  diploma  of 
Bela  III.,  A.D.  1192,  that  prince,  it  apgean, 
sent  an  envoy  to  Fans  to  be  instTUCted  in 
melody ;  being  induced  to  do  so,  perhaps,  bj 
his  second  wife  Margaret,  who  was  daughter 
of  Louis  Vn.  of  France. 

Theory  and  Practice  of  Music, — ^Music  is 
both  an  art  and  a  science.  Its  study  earn- 
prises  three  distinct  branches :  namely — 

1.  The  science  of  acoustics,  treating  of  ths 
philosophical  nature  of  musical  sounds,  and  of 
their  relations  to  each  other. 

2.  Musical  composition,  which  is  of  itself  both 
an  art  and  a  science.  This  is  what  is  usually 
understood  by  the  theory  of  music   And, 

3.  The  art  of  performing  music,  either  with 
the  voice  or  on  instruments.  Thia  is  entirdj 
of  a  practical  nature. 

The  last  of  these  can  properly  be  studied 
only  by  personal  application  under  the  di- 
rection of  a  teacher,  and  therefore  it  is  out 
of  our  province  to  notice  it  here,  further  than 
to  say  that  the  performance  of  music  requires 
a  knowledge  of  composition,  so  far  as  toioAa- 
stand  perfectly  the  intentions  of  the  composer; 
while  a  still  further  acquaintance  with  theoir 
is  highly  advantageous  in  promoting  the  io- 
tellectiuil  character  of  the  singing  or  playing. 

On  the  science  of  Acoustics,  also,  which  is 
both  elaborate  and  profound,  our  remarks  herp 
must  be  necessarily  few.  Musical  sounds  are 
produced  by  vibrations  of  the  air,  which  may 
either  be  generated  in  the  air  itself,  as  by 
a  flute  or  organ  pipe,  or  transmitted  to  it  by 
some  vibrating  body,  as  the  reed  of  a  cla- 
rionet, or  a  pianoforte  or  violin  string.  These 
vibrations  may  be  counted,  by  certain  philo- 
sophical means ;  and  it  is  foiiud  that  as  they 
are  quicker  or  slower,  i.e.  as  there  are  more 
or  fewer  of  them  in  a  given  time,  the  note 
sounds  to  us  more  acute  or  more  grave;  so  that 
a  certain  note  always  correspond^  to  a  certain 
number  of  vibrations  per  second.  The  positioa 
of  a  note  in  the  scale  of  acuteness  and  gravity 
is  called  its  pitch,  and  it  follows  that  a  higher 
pitch  involves  a  greater  velocity  of  vibratioD, 
and  vice  vers&.  It  might  be  supposed  that  a 
genenil  consent  of  musicians  would  have  esta- 
blished a  uniform  pitch,  by  which  any  certain 
note  might  bo  positively  defined,  so  as  to  give 
the  notes  of  music  a  positive  and  definite 
position ;  but  unfortunately  this  is  not  so ;  and 
consequently  it  is  impossible  to  do  more  than 
define  them  approximately.  The  note  called 
middle  C  on  the  pianoforte,  and  marked  thus 


?^S^»  thus    -W-h-, 


or  thus 


usuaUy  assumed,  in  theoretical  wozkSf  to  oo^ 
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zemond  to  512  single  yibrationB  per  second ; 
and  this  was  till  late  years  the  pitch  adopted 
in  practice,  but  modern  custom  has  made  it  a 
little  higher ;  the  C  now  established  in  France 
has  522  Tibrations,  and  in  England  and  Ger- 
many 528  Tibrations  per  second. 

When  two  notes  are  sounded  together,  it  is 
found  that  their  effect  on  the  ear  has  a  remark- 
able relation  to  the  proportion  between  their 
respecdye  yelocities  of  yibration;  and  this 
principle  gives  rise  to  the  acoustic  doctrine  of 
intervals,  which  may  be  briefly  stated  as  follows. 
If  the  numbers  of  yibrations  of  two  notes  in  a 
given  time  be  as  1 :  2,  the  second  note  will  be 
of  the  same  name  as  the  first,  but  an  octave 
higher ;  so  that  the  interval  of  the  octave  is 
expressed  bj  the  vibrational  relation  1:2.  If 
the  respective  numbers  of  vibrations  are  as 
2  :  3,  the  second  note  will  be  a  perfect  fifth 
higher  than  the  first,  i.e.  the  interval  of  the 
fifth  corresponds  to  the  acoustical  relation  of 
2  :  3,  and  so  on. 

Jcotatical  Bclationa  of  Musical  Intervals. 


^^? 


BD 
'Ab 

'Bb 
'Db 


r^^p 


;(Middle): 


Intenmit  from 

the  Lovwt 

Nat* 


Octave 


Major  7th 
Minor  7th 
Major  6th 
Minor  6th 
Fifth  .  . 
Tritone  . 
Fourth  . 
Major  3rd 
Minor  8rd 
Major  2nd 
Minor  2nd 

Unison     . 


Ratio  of 

Vibntlooi  with 

thoM  of  the 

LowMt  Mote 


1:3 


8:lfi 
6  :9 
S:5 
5  :8 
2:8 
18:25 
8:4 


15:16 


Slocto 

Vlbl*. 


SMODdl 


1056 


990 
950 
880 
815 
792 
783 
704 
660 
684 
594 
563 

528 


The  above  table  will  show  these  relations  for 
all  the  principa^intervals  in  the  scale. 


It  thus  appears  that  tiiere  is  some  curious 
analogy  between  an  agreeable  effect  on  the 
ear  and  a  simplicity  of  proportion  in  the 
number  of  vibrations,  those  intervals  which 
have  the  simplest  ratios  being  naturally  the 
most  perfectly  harmonious,  while  in  propor- 
tion as  the  complexity  of  the  ratio  increases, 
the  effect  of.  the  combination  becomes  more 
discordant. 

When  musical  sounds  are  produced  by 
stretched  strings,  it  is  found  that  if  the 
weight  and  the  tension  of  the  string  remain 
the  same,  the  number  of  vibrations  will  be 
inversely  in  proportion  to  the  length  of  the 
vibrating  portion;  so  that  a  stnng  half  the 
length  of  another  will  give  double  the  number 
of  vibrations  in  a  given  time,  and  will  there- 
fore sound  an  octave  higher.  And  it  follows 
that  all  the  ratios  we  have  given,  as  to  the 
number  of  vibrations,  will  apply  recijprocaily 
to  the  length  of  strings  producmg  the  notes 
referred  to;  i.e.  the  ratio  of  length  of  two 
strings  to  produce  a  note  and  its  fifth  will  be 
as  3  :  2  respectively,  and  so  on. 

We  cannot  follow  this  subject  further,  but 
must  refer  for  more  ample  information  to  books 
on  Acoustics,  of  which  Chladui's  Akustik  and 
Helmholtz*s  Lehrs  von  den  Tonempfindungen 
are  the  most  renowned. 

We  now  come  to  treat,  somewhat  more  at 
length,  of  the  second  division  of  the  subject, 
namely,  Mttsical  Composition;  which  compre- 
hends, first,  the  explanation  of  the  pecidiar 
symbols  used,  or  what  may  be  called  the 
language  in  which  music  is  expressed;  and 
secondly,  the  rules  usually  laid  down  in  order 
to  produce  grammatical  and  effective  musical 
composition. 

All  musical  ideas  are  expressed  by  means 
of  notes  on  a  staffs  i.e.  five  equidistant  hori- 
zontal lines,  on  or  between  whidi  the  notes  are 
placed.  The  gamut  is  a  table  whereon  these 
notes  are  placed ;  and  their  relative  situations 
as  to  acuteness  or  gravity  of  tone  are  ascertained 
by  cUfs.    The  names  of  the  notes,  as  originally 
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laid  down  by  Gnido  d'Aremo,  were  t*/,  re,  mit 
fa,  solf  la,  the  lowest  of  these  being  the  gamma 
of  the  scale.  He  had  only  six  notes  in  his 
scale,  which  he  repeated  in  diflfercnt  keys,  so 
that  some  notes,  really  the  same,  had  different 
names,  according  to  the  key  to  which  they  were 
considered  to  belong.  Modem  musicians,  abo- 
Lshing  this  distinction,  have  added  a  seventh 
note  to  complete  the  octave,  and  have  used  as 
equivalents  the  first  seven  letters  of  the  alpha- 
bet. The  diagram  given  in  the  preceding  page 
will  exhibit  a  comparison  between  the  ancient 
and  modem  modes. 

From  this  diagram  it  will  be  seen  that  the  bass 
clef,  also  called  the  F  clef,  makes  the  notes  on 
the  line  between  the  dots  I  ^^  F,  whence 
reckoning  is  made  upwards  or  downwards ;  that 
the  tenor  or  C  clef  makes  all  the  notes  on  the  line 
between  the  cross  or  horizontal  bars  -[[jj  o  C ; 
and  that  the  treble  or  Gr  clef  makes  all  the 
notes  on  the  line  round  which  the  character 
turns  -^«-  G;  and  it  is  to  be  observed 
that  these  several  clefs  may  be  put  on  any 
lines  of  the  staff  notes,  which  then  take  the 
name  F,  C,  or  G,  as  the  case  may  be.    Thus, 


The  second,  fourth,  and  seventh  of  these, 
however,  are  now  no  longer  used.  The  first  is 
used  for  the  bass  voice  and  all  bass  instm- 
ments;  the  third  for  the  soprano  voice;  the 
fifth  for  the  alto  voice  and  the  viola ;  the  sixth 
for  the  tenor  voice ;  the  eighth  for  the  violin  and 
other  treble  instmments.  The  eighth  and  first 
are  used  for  the  pianoforte.  The  eighth  is  also 
now  used  for  treble  voices. 

One  of  the  most  important  ends  gained  by 
the  use  of  these  clefs  is  the  avoidance  of  notes 
running  off  the  staff,  which  they  otherwise 
would  do,  and  what  are  called  ledger  lines 


would  be  wanted ;  thus. 


where  the  ledger  lines  are  those  upon  which 
the  notes  out  of  the  staff  are  placed.  The 
lines  of  a  staff  are  reckoned  upwards ;  thus 
the  lowest  line  is  called  the  first,  the  lowest 
but  one  the  second,  and  so  on.  In  the 
pianoforte  the  C  nearest  the  middle  of  the 
mstmment  is  the  note  of  the  tenor  or  C  clef ; 
the  G  above  it  to  the  right  is  the  treble  or  G  I 
clef ;  and  the  F  below  it  to  the  left  is  the  F  or 
bass  clef  note. 

"When  to  the  seven  primary  notes  (see  dia- 
gram) another  is  added  above,  the  arrange- 
ment is  called  an  octave ;  thus, 


After  which  if  more  be  added,  either  upwards 
or  downwards,  it  will  be  but  a  return  to  similar  , 
notes  either  more  acute  or  more  grave  in  pitch ; 
that  is,  an  octave  above  or  below  them  respec-  ' 
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tively.  This,  which  is  called  the  diatame  tede, 
has  between  its  notes  seven-intervals,  of  which 
those  between  e  and  d,  d  and  e,f  and  g,  g  and  a, 
and  a  and  h  are  equal,  and  are  called  tcnea  or 
tohdU  tones ;  whilst  those  between  e  and/,  and  h 
and  c,  are  semitones.  To  enquire  how  nature 
has  implanted  on  the  ear  dissatisfaction  from 
any  other  position  of  these  semitones  in  the 
scale  of  the  octave,  is  not  the  object  of  this 
treatise.  That  it  is  so  is  certain;  and  the 
most  careless  whistler  could  not  alter  the 
scale  without  exertion.  The  scale  is  also  di- 
vided into  two  tetrachords,  from  c  to/  and 
from  gtoc:  each  of  these  consists  of  two  tones 
and  a  semitone.  All  mdcdy  or  air,  which  is 
an  artful  succession  of  tones,  depends  on  a 
right  perception  of  the  places  of  the  semitones. 
By  the  particular /<?rm  of  a  note,  its  dnratios, 
or  the  length  of  time  daring  which  it  is  to  be 
held  on,  is  known.  There  are  nine  of  these 
forms,  which  are  exhibited  in  the  subjoined 
table;  the  first  three  are  now  rarely  used, 
though  in  old  ecclesiastical  music  they  are 
constantly  met  with. 

H  W 
o  o 
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TlMloiic 
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;    r 

s 

Tliecrotebct. 

= 

Th«  qoATvr   . 

« 

a 

«r 

•  S 

S3   two  KiBiqasfcn 
a   tvo  d«nlMiBiq«»Tfln 


The  notes  with  hooks  appended  to  their 
tails  are  frequently  grouped  together;  this 
does  not  ult«r  their  "^ue,  but  it  assists  the 
eye  in  reading  off  the  proportions  of  the  not««. 

If 


Thus, 

Deuiched  Oronped  Detached  Gioaped 

a  dot  be  added  to  the  right  hand  of  any 

note,  thus    ^*  ,   it   increase    its   duration 

exactly  one-half.  The  duration  of  a  note  is 
measured  by  the  musician  from  habit,  and  is  pp- 
gulatod  by  beating  time ;  that  is,  by  the  dera- 
tion and  aepression  of  the  hand  or  foot  quicker 
or  slower  according  to  the  nature  of  the  masie 
performed.  A  musical  piece  is  divided  into 
measures,  which  are  equal  portions  of  time ;  and 
the  vertical  lines  which  so  divide  it  are  called 
bars ;  single  lines  taking  merely  that  name,  and 
the  two  thick  ones  at  the  end  of  a  strain  dituUe 

bars,  thus. 

Every  measure  must  contain  a  certain  num- 
ber of  notes  according  to  the  time  marked  at  the 
beginning  of  the  movement;  and  that  time  is  of 
two  sorts — common  time  and  triple  tinH'-ia 
which  two  all  others  originate.  Common  time 
is  that  which  has  an  even  number  of  beats  in 
each  bar,  as  two,  four,  or  eight.  Those  oodudoq 
times  in  which  a  semibreve  is  the  measure  are 
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maii^ed  by  a  0  after  the  clef  at  the  beginning  of  |  it  will  immediately  be  seen  that  the  alteration 

of  the  accent  entirely  changes 


the  staff;  thus, 


When  the  C  has  a 


bar  through  it,  thus, 


it  denotes  a 


(As  changed  in  accent.) 


quicker  measure,  to    be  beaten    in    minims, 
whereas  the  simple  G  time  is  usually  beaten  \ 
in  crotchets.    It  is  called  alia  brem.    The  other 

characters  of  common   time  are     ?   H  W^, 

signifying  that  there  are  two  crotchets,  six  qua- 
Tere,  or  twelye  quavers,  in  the  bar,  of  which 
4  and  8  (the  denominators  respectiyely)  make 
a  semibreve.  The  first  and  second  of  these 
hare  two,  and  the  third  four  beats  in  a  bar. 
Triple  time  is  so  called  from  the  bars  being 
divisible  into  three  parts :  it  is  beat  with  the 
hiind  down  at  the  beginning  of  the  bar,  raised 
a  little  in  the  middle,  and  quite  up  at  the  close 
of  it.  In  this  time  also  the  denominator  of  the 
figures  placed  at  the  beginning  of  the  staff  is  a 
fraction  of  a  semibreve ;  thus,  if  2  be  the  de- 
oominator,  the  measure  is  a  minim,  because 
two  minims  make  a  semibreve;  if  4,  the 
measure  is  a  crotchet;   and  so  on.     Hence 

^B"  signifies  three  minimp  in  a  bar ;  -  y  ■ 
three  crotchets ;  ■   S     three  quavers.  So  again 
with  multiples  of  3  for  the  numerator,  as  --g- 


^ 

^ 

E 

g^r^;iji  J 

•V        ••* 

nine  quavers,  -J&    nine  semiquavers.     It  is 

eas}'  to  recollecrthat  the  denominator  of  the  frac- 
tion always  expresses  the  division  of  the  semi- 
breve, and  the  numerator  the  number  of  these 
dirisions  in  a  bar ;  but  the  sense  of  the  music 
must  also  be  consulted,  for  though,  for  ex- 
ample, J  and  I  are  arithmetically  the  same 
fractions,  the  first  is  triple,  and  the  second 
common,  time. 

There  is  a  certain  stress  laid  on  some  part  or 
parts  of  every  bar,  which  is  called  accent ;  hence 
each  bar  or  measure  is  divided  into  accented  and 
unaccented  parts :  the  accented  are  the  principal, 
and  those  on  which  the  pathos  and  spirit  mainly 
depend.  The  beginning  and  the  middle  or  the 
beginning  of  the  ^t  half  of  the  bar  and  the  be- 
ginning of  the  latter  half,  in  common  time,  and 
the  beginning  or  first  of  three  notes  in  triple 
time,  are  universally  accented  parts  of  the  mea- 
sure ;  BO  the  first  and  third  crotchet  of  the  bar 
are  on  the  accented  part  of  the  measure  in  com- 
mon time.  In  triple  time,  where  the  notes,  as 
we  have  explained,  go  by  threes,  the  note  in  the 
middle  is  unaccented,  and  the  first  and  last 
accented ;  the  accent,  however,  on  the  first  is 
so  preponderant,  that  the  last  is  almost  ac- 
counted as  though  it  had  none.  It  is  on  ac- 
count of  accent  that  it  is  frequently  necessary 
toljegin  a  movement  with  only  part  of  a  measure. 
Thus  in  the  Welsh  tune  Griffith  ap  Caman — 


(As  written.) 


the  character  of  the  air.  An  abnormal  accent 
is  often  laid  on  some  notes  of  the  bar  which 
are  usually  unaccented ;  this  is  called  emphasis^ 
and  its  employment  with  skill  and  taste  con- 
tributes much  to  the  beauty  and  originality  of 
the  piece.  When  the  last  note  of  a  bar  (as  in 
the  last  bar  of  the  lower  example)  is  connected 
with  the  first  of  the  following  bar,  so  as  to 
make  only  one  note  of  both,  it  is  called  syn- 
copation. This  is  also  sometimes  used  in  thn 
middle  of  a  measure. 

A  rest  is  a  pause  or  interval  inserted  when 
silence  is  required  in  the  part  to  which  it 
is  written,  which  silence  is  to  be  preserved 
during  the  time  denoted  by  the  species  of  rest 
used.   The  following  are  the  rests  used : 


Sonlbreve      Minim 


n        J         J  k  iJ    I.  wt 
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Crotchet    Quaver    Bemiquaver    Demisemiqaaver 

In  modem  music  it  is  necessary  that  we 
should  use  other  sounds  in  the  octave  besides 
those  of  the  simple  diatonic  scale ;  and  an 
expedient  is  therefore  wanted  by  which  the 
places  of  the  diatonic  notes  may  be  raised 
or  depressed  the  value  of  a  semitone.  The 
former,  that  is  raising  them,   is  effected  by 

E lacing  sharps  before  them,  thus  1 1  and  the 
itter  by  means  of  flats,  thus  b .  If  we  want 
to  restore  any  note  that  has  been  thus  treated 
to  its  original  place,  it  is  effected  by  means  of 
a  natural,  thus  H  .  Two  other  characters  are 
also  used — the  double  sharp,  thus  X,  which 
raises  a  note  two  semitones ;  and  the  double 
!  flat  b  \> ,  which  equally  depresses  it.  Upon 
keyed  instruments,  such  as  the  pianoforte  and 
organ,  the  sharps  and  flats  are  represented 
by  the  short  black  keys,  and  there  is  no  dis- 
tinction between  D%  and  Eb ,  and  such  want 
of  distinction  is  an  imperfection  in  the  in^ 
strument ;  for  there  is  not  a  strict  mathematical 
equality  between  the  semitones  of  the  diatonic 
scale.  A  number  of  these  flats  and  sharps  placed 
at  the  beginning  of  a  staff  affects  all  the  notes 
of  the  line  or  space  on  which  they  are  placed, 
and  are  termed  the  signature.  I^  in  addition 
to  these,  in  the  course  of  a  movement  any 
others  occur,  they  are  termed  accidental^  and 
only  affect  the  notes  which  they  immediately 
precede,  and  an^  repetitions  of  them  in  the 
same  bar ;  but  if  in  the  same  bar  any  note, 
after  having  been  accidentally  raised,  on  being 
repeated  is  preceded  by  a  natural,  such  natural 
restores  it  to  its  original  place. 

The  ornaments  of  musical  melody  are  called 
graces;   of  these  the  principal  ore  the  appo^ 
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giatura,  the  shake^  the  turn,  and  the  heat\ 
-with  the  mordente,  beat,  slide,  and  spring 
peculiar  to  the  Germans;  those  of  musical 
harmony  are  the  arpeggio,  the  tremando,  &c. 
The  appogiatura,  which  always  occurs  on  the 
accented  part  of  the  measure,  is  a  small  note 
placed  b^ore  a  large  one  of  longer  duration, 
which  it  usually  depriyes  of  half  its  value; 


*h°^^C"hl^Hf^^V 


.  wherein  the 


small  notes  are  appogiaturas.  Occasionally, 
the  appogiatura  is  of  less  duration  than  above 
stated.  The  shake  is  a  quick  alternate  repeti- 
tion of  a  note  with  the  note  above  it,  the  mark 
tr  being  placed  on  the  lower,  and  the  upper 
one  not  expressed ;  thus, 


When  there  is  a  series  of  ascending  or 
descending  shakes,  the  Italians  call  it  una 
catena  di  trilli.  What  the  Germans  call  the 
passing  shake  is  thus  marked  :%a  over  the 


note  where  it  is  intended,  thus 


per- 


formed c 


The  mordente  of  the 


Italian  school  is  used  in  a  similar  way  ;  thus 

[iH  /;  ^,  I 


] ,  performed 


^m 


The 


turn  employs  the  note  above  and  that  below 
in    the   following  way,       Q*,  J 


m 


,  performed 


The  inverted  turn,  thus  marked 


^  ,  turns  from  the  note  below  that  marked 
instead  of  above  it.  Turns  on  dotted  notes 
are    very  frequently  used ;     they   are   writ- 


ten as  follows. 


',  performed 


The  beat  is 


the  reverse  of  the  shake  without  the  turn,  and 
is  generally  made  at  the  distance  of  the  semi- 
tone below ;  hence  all  the  natural  notes,  except 
C  and  F,  require  the  note  below  them  to  b( 


accidentally 


performed 


ined  for  the  beat ;  thus, 


The 


half-beat  is  most  frequently  used  in  the  bass, 
and  is  very  similar  to  the  acciacatura  of  the 
Italians.  The  inferior  note  is  struck  only 
once,  and  at  the  same  time  with  the  principal 

note ;  but  is  immediately  quitted,  as  ~r^'    A^. 

The  Italians  use  the  degree  above.    The  Ger- 
man mordente  is  a  beat  commencing  with  the 
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note  itself,  and  is  either  long  or  short;  thus, 
S^    LfTfTl     ft  Cff 'I-    This  differs  from 
Oong)  (short) 

the  mordente  already  described  by  being  made 
with  the  next  degree  below.  The  Italians 
use  the  degree  above.  The  German  beat 
consists  of  two  small  notes,  forming  a  skip, 
descending   one  degree    upon    the   principal 

note;  written  thus 


formed  3 


Kaumbeiger  calls 


this  grace  a  double  appogiatura.  The  German 
slide  consists  of  two  sniall  notes,  which  more 
by  degrees ;  written  thus. 


performed 


The   German 


spring,  like  the  Italian  mordente,  consists  of 
two  small  notes,  sounded  distinctly ;  thus 


performed 


It   is  thi 


practice  of  the  composer  to  mark,  where  neces- 
sary, the  occasional  alteration  of  these  gneea 
by  sharps,  flats,  or  naturals.  The  graces  that 
belong  to  harmony  are,  the  tremolo,  or  reiten- 
tion  of  one  note  of  a  chord ;  the  tremando,  or 
general  trembling  of  the  whole  chord ;  and  the 
arpeggio,  which  is  an  imitation  of  the  harp,  the 
notes  of  the  chord  being  struck  in  qui<^  and 
repeated  succession. 

The  following  characters  are  also  used  is 
Music:  The  pause  /^,  which,  placed  over  a 
note,  signifies  that  a  long  continuance  of  the 
soxmd  is  to  be  made  on  that  part  of  the 
measure,  and  is  equally  effective  when  placed 
over  a  rest;  the  rrpeat  ig,  which  is  a  sign 
placed  to  show  where  the  performer  most 
return  to  repeat  the  passage — the  Italians  call 
it  U  segno ;  the  direct  MT,  placed  at  the  end  of 
the  staff  on  the  line  or  space  which  the  follov- 
ing  note  will  occupy.  The  dots  which  are 
found  in  the  inner  side  of  bazs  show  that  tht 
measures  or  bars  included  by  them  are  to  be 

Iq  ^  3.  shovB  that 


repeated ;    thus,    ^ 


these  two  bars  are  to  be  played  twice  over,  the 
same  object  being  sometimes  eflfected  by  writiog 
the  word  Ins  over  them. 

We  have  already  mentioned  the  single  and 
double  bar;  all  that  we  have  to  add  on  them 
here  is,  that  as  every  bar  or  measure  contains 
a  certain  number  of  notes,  so  every  s^^tm  con- 
sists of  a  certain  number  of  measures,  which 
arc  terminated  by  the  double  b^. 

Expression,  in  music,  is  indicated  by  the 
following  majks :  The  tie,  which  is  a  oooTex 
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line  over '^  or  a  concave  line  under  ^^  two  notes  j 
on  Ui«  same  line  or  space,  uniting  them  into  one. 
It  is  also  nsed  to  express  syncopated  notes  : 
Thf  re  the  bar  divides  them.  The  slur  is  a  simi- 
lar line,  used  over  notes  not  on  the  same  lines  or 
spaces,  shovring  that  such  notes  are  to  be  played  : 
smoothly  or  legato ;  and  in  vocal  music  it  also 
means  that  all  the  notes  connected  by  it  are  to 
be  song  to  the  same  syllable.  The  dash  is  a 
small  vertical  stroke  |  placed  over  notes  that 
are  to  be  distinctly  marked,  or,  as  it  is  termed, 
pkyed  ttaceato.  Sometimes,  instead  of  this, 
\hepmnt  is  used,  though  it  is  mostl}*^  employed 
to  distingnish  those  notes  from  which  an  inter- 
mediate effect  between  the  slur  and  dash  is 
wanted,  yet  xiniting  the  one  and  the  other; 


The  other  marks  of  ex- 


^'^^  rrrr 

pression  are  the  crescendo  ■<:,  by  which  the 
soond  is  to  be  increased  from  soft  to  loud ;  the 
dintinuendo  >-,  which  is  exactly  the  reverse 
of  the  last — the  union  of  these  two  ^rz*-  in- 
dicating that  the  part  is  gradually  altered 
from  soft  to  loud  in  the  middle,  and  then  to 
soft  again;  and  the  rinforeando,  for  which 
unaller  marks  of  the  same  sort  are  nsed,  >  or  < , 
Thich  increase  or  dindnish  the  sound  so  marked. 
In  order  to  save  time  in  writing  and  copying 
music,  the  following  abbreviations  are  nsed: 
A  single  stroke  placed  over  or  under  a 
semjbreve,  or  through  the  stem  of  a  minim 
or  crotchet,  divides  it  into  quavers,  a  double 
stroke  into  semiquavers,  and  a  triple  stroke 

into  demisemiquavers ;  thus,  H  J  i  J   J  J  f  • 

Another  kind  of  abbreviation  is  much  used  in 
modem  music,  and  is  efTected  by  grouping  the 
stems  of  miniTniy  like  those  of  quavers ;  thus. 


performed 


Melody,  which  will  be  perhaps  better  under- 
stood by  the  term  tune,  is  a  particular  suc- 
cnsion  of  sounds  in  a  single  part,  and  is  pro- 
dacedby  the  voice  or  an  instrument.  The  art- 
fnl  manner  of  introducing  the  notes  of  different 
lengths,  succeeding  one  another  at  intervals 
pleasing  to  the  ear,  is  one  of  the  qualities 
disdngoiahing  the  musician ;  the  other  being 
the  successful  accompaniment  of  these  single 
sounds  by  others,  according  to  the  laws  of 
harmony.  The  laws  of  harmony  may  be  learnt, 
and  BO  may  certain  general  rules  of  melody ; 
but  the  art  of  producing  pleasing  melodies  is  a 
natural  gift,  which  cannot  be  supplied  by  any 
kind  of  education.  Melody  has  two  motions — 
cither  by  degrees  or  by  skips :  by  the  former 
when  it  moves  to  the  line  or  space  immediately 
above  or  below  it;  and  by  skips  when  one  or 
more  degrees  are  omitted  between  the  preceding 
andfollowiugnote.  ThefoUowing  example  shows 


eadi  motioa: 


^^^^^ 


The  distance  between  any  two  notes  is  called 
antK^emo;. 
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We  have  already  described,  in  the  first  part 
of  this  article,  how  intervals  are  theoretically 
defined  by  the  ratios  of  the  vibrations  of  the 
notes  producing  them,  and  how  they  may  be 
represented  by  the  comparative  lengths  of 
stretched  strings ;  but  it  will  be  as  well  here 
to  add  a  few  words  of  explanation  of  a  more 
practical  nature.  It  is  customary  to  measure 
intervals  from  the  lower  of  the  two  notes,  and 
the  general  name  of  the  interval  is  determined 
by  tne  number  of  degrees  contained  between 
them,  reckoning  according  to  the  names  which 
the  notes  bear.  Thus,  from  C  to  D  is  an  inter- 
val of  a  second,  from  C  to  E  a  third,  from  C 
to  A  a  sixth,  and  so  on.  But  intervals  of  the 
same  aeneral  name  may  have  different  values, 
and  therefore  different  special  names,  as  the 
limiting  notes  are  severally  sharp,  flat,  or  na- 
tural; thus,  from  C  to  Db  is  a  minor  second, 
from  C  to  BH  is  a  major  second,  and  from 
C  to  Dl  an  augmented  second,  and  soon.  Re- 
ferring the  intervals  to  the  keys  of  the  piano- 
forte, and  taking  as  the  unit  of  measure  the 
semitone,  i.e.  the  distance  from  any  one  key  to 
the  next  above  or  below,  we  have  the  follow- 
ing values : — 


Name  of  Interval 


Unison      ....  0 

Minor  second    ...  I 

Major  second  (this  is  alsol  „ 

called  a  whole  tone)       .  / 

Minor  third       ...  3 

Major  third       ...  4 

Perfect  fourth  ...  6 

Augmented   fourth,   sharp  \^  ^^ 

fourth,  or  tritone    . 
Imperfect    or    diminished 


fifth 
Perfect  fifth 
Minor  sixth 
M^or  sixth 

Minor  seventh 

Major  seventh 
Octave 


C 
C 


toDb 
toD 


C 
C 
C 
0 


7 
8 
9 

10 

11 
12 


toEb 

toE 

toF 

to  Fir 

orFfl  to  B 

toGb 

toF 

toG 

toAb 

to  All 

toBb 

toF 

toBil 

toC 


C 

c 
c 

r   c 

LorG 
C 
C 


The  above  fourteen  intervals  are  g^ven  in  the 
following  synopsis : — 


y.^^'  o     °V    o'o     "'-e.O 


lU)or6th 


By  inserting  the  semitones  between  these 
intervals,  the  number  which  we  have  above 
stated  in  each  will  be  easily  discovered.  There 
are  also  some  other  intervals  which  oceifir  fre- 
quently in  modem  melodies,  and  which  are 
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called  atigmented  or  diminiflhed,  as  the  case  I 
may  be  ;  thus,  the  augmented  or  superfluous , 


fifth    -^ \     \^g'-    consists  of  one  semitone 
more  than  the  perfect  fifth ;  the  augmented  or 


extreme  sharp  sixth  ^::^     tt°'  consists  of  one 
semitone  more  than  the  major  sixth;  the  di- 


minished  seventh 


d^ 


consists  of  one 


semitone  less  than  the  minor  seyenth ;  and  so 
on.  When  the  lower  note  of  any  interval  is 
placed  an  octave  higher,  or  the  higher  note  an 
octave  lower,  it  is  called  inversion.    Thus, 


2d 

aSd 

-o-     o 

n  ■ 

-e-     ° 

a4t3i 

is  converted  Into  a  7th 


a6t]i 


a 

o  ' 

g 
o 

D 
Q  I 


a  5th 


By  this  operation  nu^or  are  converted  into 
minor  intervals,  and  the  converse;  for  in- 
stance, the  major  third  becomes  a  minor  sixth, 
and  so  on. 

There  are  three  scales  occasionally  used  in 
music:  the  diatonic,  the  chromatic^  and  the 
enharmonic. 

The  diatonic  is  the  most  simple  and  natural 
scale.  It  has  already  been  described ;  but  we 
may  add  the  following  example : — 

Diatonic  Scale  of  the  Key  of  C  Major, 

CDEFGABC 


? 


I 


I 


It  will  be  at  once  seen  that  this  scale,  for 
the  key  of  C,  corresponds  with  the  white  keys 
on  the  pianoforte,  no  black  ones  being  neces- 
sary to  its  formation. 

The  chromatic  (which,  according  to  some, 
takes  its  name  from  the  Greek  word  XP^M^ 
colour,  because  the  Ghreeks  distinguished  it 
by  different-coloured  characters ;  according  to 
others,  because,  holding  the  mean  place  between 
the  diatonic  and  enharmonic  system,  it  was  like 
colour  between  black  and  white ;  or,  as  others 
say,  because,  like  colours  in  painting,  it  em- 
bellishes the  diatonic  by  its  semitones)  usually 
ascends  by  sharps  and  descends  by  fiats,  as 
follows : — 


^^ 


'^r^^ri^-i-^^^in^^ 


From  this  it  appears  that  the  chromitle 
scale  consists  of  uurteen  notes,  and  it  gives 
rise  to  a  distinct  species  of  intervals  oiled 
chromatic.  For  example,  the  chromatic  terns- 
tone  is  the  interval  between  any  note  and  the 
same  depressed  by  a  flat  or  raised  by  a  sharp. 
Also,  the  extreme  sharp  second  consists  of  a 
tone  and  a  cliromatic  semitone,  being  com< 
posed  of  two  degrees.  Some  chromafac  inter- 
vals  are  exhibited  in  the  subjoined  synopsis :— 


i 


iai?o   I    o  **o    '  tf  o 


Arom.  SkmiL  XHfi  t"^    ijOremf  \f  S'^xii-^J^ 


1F^=^ 


-jip- 


Hi 


The  enharmonic  scale  is  a  series  formed 
by  uniting  the  ascending  and  descending  scale 
of  the  chromatic  genus  We  subjoin  a  diagnun 
of  it;  but  it  is  hardly  to  be  called  a  scale; 
it  is  merely  a  list  or  schedule  of  the  varioos 
notes  which  are  to  be  found  in  the  octave. 
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9- 


As  in  oratory  there  is  a  principal  subject 
on  which  the  speaker  constantly  dwells,  and 
to  which,  after  diverging  from  it,  he  always 
returns ;  so  in  music  there  is  one  sound  in 
which  the  piece  usually  begins  and  ends,  whicli 
regulates  the  rest,  and  to  which  regard  most 
be  had  in  all  the  other  sounds  of  the  piece : 
and  this  sound  is  called  the  key,  the  kry  noU, 
or  tonic.  From  the  diatonic  scale  we  have  seen 
that  the  semitones  Ue  between  £  andF,  and  S 
and  G ;  the  key  note  being  0.  Now  if  we  wish 
to  make  G  the  key  note,  it  is  clear  that  with- 
out some  contrivance  the  notation  of  the  scale 
from  G  to  its  octave  will  throw  one  of  the 
semitones  out  of  its  place ;  namely,  that  be- 
tween E  and  F,  which,  instead  of  being,  as  it 
ought  to  be,  between  the  seventh  and  the  octave, 
is  between  the  sixth  and  the  seventh.  It  is 
obvious,  then,  that  if  we  raise  the  natural  F  a 
semitone  by  means  of  a  9 ,  we  shall  restore  the 
semitone  to  a  .situation  similar  to  that  which 
it  held  in  the  key  of  C.  By  comparing  the 
subjoined  scales,  this  will  be  more  distinct]/ 


Key  of  0 

„n  €>  " 

.^^L^ 

=? 

1231 

SefnitoK0 

Smifne 

Key  of  G 

-irA^-^ 

___^..£2^ 

3 

-^ 

„^— !?■ 

-^ 

SemiiUne       Sanihm 


Now  if  D  be  taken  as  the  key  note,  we 
shall  find  it  will  be  necessary  to  sharpen  the  C 
as  well  as  the  F,  in  order  to  bring  the  semitones 
into  the  places  which  they  ought  to  occupy  in 
the  octave ;  and  we  shall  haye  two  shaips.  In 
order  to  save  the  constant  repetition  of  these 
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iharpj,  it  is  ugual  to  put  them  at  the  beginning 
of  the  staff,  where  they  are  called  signatures^ 
each  signature  denoting  the  key  of  the  note 
vritt«n  after  it,  thus, 


^t^^jH^:)!^!^-^^^ 


In  the  same  way  the  keys  bearing  flats  are 
marked,  saring  that  the  note  B  bears  the  first 
ibt,  as  follows: — 


Besides  these  scales,  which  are  all  con- 
tracted with  the  major  third,  and  are  there- 
fore called  major  keys,  there  is  a  scale,  con- 
ftncted  from  uie  natuziil  notes,  whose  third  is 
minor ;  thus. 


In  this  scale  it  must  be  observed,  first,  that 
the  places  of  the  semitones  are  difierent ;  and, 
Mtond,  that  the  ascending  scale  always  re- 
qoires  the  seventh  to  be  sharpened,  though  it  is 
not  sharpened  in  the  descending  scale.  The 
ebarp  in  question  is,  however,  always  omitted 
in  tne  signature,  and  marked  accidentally 
vhero  the  melody  requires  it.  It  must  also  be 
noted,  that  between  the  Ft]  and  G8  a  harsh 
chromatic  interval,  called  an  extreme  sharp 
tttond,  would  occur ;  to  avoid  which  the  sixth 
is  also  sharpened,  by  which  the  scale  of  the 
minor  mode  has  two  notes  difierent  from  the 
Bgnatore;  but  in  the  descending  scale  no 
accidentals  are  required. 

Major  and  minor  scales  which  have  the  same 
Bgnatnres  are  denominated  relative.  Thus 
the  relative  minor  key  of  A  is  Ft  \  in  which 
case  the  tonic  or  key  note  of  the  minor  mode 
is  found  to  be  the  sixth  note  ascending  of  the 
major  scale  bearing  the  same  signature ;  and 
the  tonics  are  always  one  degree  below  the  last 
sharp  of  the  signature,  but  in  flat  signatures 
alinys  the  thud  degree  above  the  last  flat. 
Thus  hy  sharps  we  have. 


The  change  of  a  melody  from  its  original  to 
a  higher  or  lower  pitch  is  called  transposition  ^ 
and  this  may  be  effected  by  altering  the  signa- 
ture according  to  the  pitch  of  the  new  tonic  or 
kiij  note.  Modulation  signifies  the  proceeding 
natnially  and  regularly  from  one  key  toanother. 
^Tery  scale  is  immediately  connected  with  two 
others :  one  on  the  fifth  above,  the  other  on  the 
fifth  bdow  or  fourth  above.  These  were  called 
^J  Dr.  Boyce  attendant  keys.  Minor  scales 
have  also  their  attendant  keys,  the  chief  one 
b«M  the  relative  maior. 

We  here  subjoin  the  names  given  to  ccrtiiin 
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!  not«s  in  the  scale  as  peculiarly  marking  their 
character.  1st.  The  toniCy  or  key  note,  is  the 
chief  sound  upon  which  all  regular  melodies 
depend,  and  with  which  they  all  terminate.  All 
its  octaves  above  and  below  are  called  by  the 
same  name.  2nd.  The  dominant^  or  fifth  above 
the  key  note,  is  that  sound  which  from  its  im- 
mediate connection  with  the  tonic  is  said  to 
aovem  it;  that  is,  to  require  the  tonic  to  be 
heard  after  it,  at  the  final  cadence  in  the  bass. 
3rd.  The  st(hdoimnant\  or  fifth  below  the  kej 
note,  is  also  a  species  of  governing  note,  as  it 
requires  the  tonic  to  be  heard  after  it  in  the 
plagal  cadence.  It  is  the  fourth  in  the  regular 
ascending  scale  of  seven  notes,  and  is  a  tone 
below  the  dominant ;  but  the  term  arises  from 
its  relation  to  the  tonic,  as  the  fifth  below. 
These  three  principal  sounds  are  the  radical 
parts  of  every  scale  of  the  minor  as  well  as 
the  major.  4th.  The  leading  note,  or  sharp 
seventh  of  the  scale,  is  in  Germany  called 
the  stibsemitone  of  the  mode :  it  is  always  the 
major  third  above  the  dominant,  and  therefore 
in  the  minor  scales  requires  an  accidental 
sharp  or  natural  whenever  it  occurs.  5th.  The 
mediant,  or  middle  note  between  the  tonic  and 
the  dominant  ascending,  varies  according  to 
the  mode  ;  being  the  greater  third  in  the  migor 
scale,  and  the  lesser  third  in  the  minor  scale. 
6th.  The  submedianty  or  middle  note  between 
the  tonic  and  subdominant  descending,  varies 
also  according  to  the  mode  ;  being  the  greater 
sixth  in  the  mi\jor  scale,  and  the  lesser  sixth 
in  the  minor  scale.  7th.  The  sitpertonic,  or 
second  above  the  key  note,  has  seldom  been 
distinguished  in  England  by  this  or  any  other 
appellation. 

Uarnuyny  consists  in  the  combination  of  two 
or  more  sounds  or  melodies  heard  at  the  same 
moment  A  concord  is  an  agrccuble  and  satis- 
factory relation:  of  two  sounds  as  respects  the 
ear.  Concord  is  therefore  included  under  tho 
term  harmony ,  though,  harmony  comprehends 
the  agreement  of  a  greater  number  of  sounds 
than  two.  When  two  sounds  heard  together 
are  unsatisfactory  to  the  ear,  the  relation  be- 
tween them  is  called  a  discord.  The  concord 
then  may  be  called  a  harmonical  interval,  and 
tho  discord  an  inharmonical  one ;  yet  by  the 
proper  interposition  of  discords  the  harmonies 
of  a  passage  receive  a  lustre  and  value  from 
the  contrast.  They  must,  however,  as  we  shall 
presently  show,  be  properly  prevared  and  re- 
solvcd,  as  it  is  technically  called.  The  imion 
of  any  sound  with  its  third  (major  or  minor) 
and  its  perfect  fifth  is  called  a  common  chord ; 
to  which  if  the  octave  to  the  sound  be  added, 
we  have  a  combination  of  four  sounds  in  the 
harmony;  thus. 


ICi^or 


Minor 


So  long  as  in  these  chords  the  C  or  tho  A 
remains  tho  lower  note,  the  chord  is  called  the 
common  chord  of  C  or  A  respectively ;  but  th« 
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moment  the  position  of  the  lower  note  is 
changed,  the  name  of  the  chord  also  changes. 
Thus  if  E  of  the  common  chord  of  G  be 
used  as  the  lowest  or  bass  note,  thus, 


1 


the  chord  is  called  the  chord 


of  the  sixth ;  because  the  key  note  is  then  the 
interyal  of  a  sixth  upwards  from  the  bass  note, 
and  that  sixth  has  for  its  accompaniment  a 
minor  third  from  £  to  G. 

If  G-  be  now  placed  at  the  bottom  and 


used  as  the  bass  note,  thus, 


the  key  note  is  an  interval  of  a  fourth  above 
the  bass,  and  the  chord  is  called  the  chord 
of  the  sixth  and  fourth,  as  the  example 
shows.  From  this  it  is  manifest  that  the 
sixth  and  sixth  and  fourth  are  no  more  than 
inversions  of  the  common  chord,  having  the 
same  note  G  for  their  expressed  or  under- 
stood bass,  which  is  called  the  fundamental 
bats,  because  it  is  that  on  which  they  are 
founded;  and  the  same  arrangement  equally 
exists  in  the  conmion  chord  with  a  minor 
third.  The  common  chord  is  expressed  shortly 
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thus,  J"  I*  or  J ;  but  in  figured  bass,  the  omis- 
sion of  all  figures  denotes  the  common  chord. 
The  second  example,  or  chord  of  the  sixth, 
is  merely  figured  with  a  6 ;  and  the  third 
example,  where  Q-  is  the  lowest  note,  is  de- 
noted by  the  figures  J. 

Of  discords,  the  most  simple  is  the  miner 
seventh,  or,  as  some  call  it,  the  dominant 
seventh ;  because  in  the  natural  scale  it  occurs 
only  on  the  fifth  or  dominant  of  the  key,  and 
requires  ^at  part  in  which  it  occurs  always  to 
descend  one  degree.  We  here  give  its  full 
accompaniment  of  four  real  parts  : 

As  in  the  common  chord 

either  of  these  four  sounds  may  be  placed  as 
the  bass  or  lower  note  of  the  chord,  yet  as 
with  G  in  the  common  chord  the  fundamental 
note  of  it  will  be  G ;  B  being  a  third,  D  a 
perfect  fi.\h,  and  F  a  minor  seventh ;  thus, 

in  each  of  which  cases 

it  -would  cany  the  figure  7  below  it.    When 

B  becomes    the    bass    note,    as 

616 


the  chord  by  inyersion  consists  of  a  miDor 
third,  an  imperfect  flat  or  fiilse  fifth,  and 
a  minor  sixth,  and  is,  as  in  the  example, 
figured  I,      If  D  be  next  taken  as  the  htas 


,  the  chord  consists  of  s 


note,  thus 


minor  third,  perfect  fourth,  and  nugor  sixth, 
and  is,  as  in  the  example,  figured  thereunder 

i  or  4.    If  F  be  used  for  the  lower  or  lua 
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note,  thus 


the  chord  is  competed 


of  a  major  second,  sharp  fourth,  and  msjor 
sixth,  and  is  figured  J.  or  J,  or  simply  2.  From 

these  observations  it  appears,  therefore,  that 
the  last  three  chords  are  properly  called  deri- 
vatives of  the  minor  seventh  when  accompauifd 
with  a  msjoT  third  and  perfect  fifth. 
Besides  the  chords  within  the  compass  of  th^* 

octave,  there  is  the  ninth;    thus. 


When  used  in  a  composition  of  four  parts,  and 
marked  by  a  single  9,  it  has  the  accompaniment 


of  a  third  and  fifth;  thus,    « 


Frequently,  however,  it  is  accompanied  bra 
fourth  and  fifth,  and  then  is  marked  vith  a 


double  row  of  figures ;  thus. 


^ 


When  the  composition  is  in  only  three  parts, 
the  fifth  is  not  used.  With  the  third  and 
fifth  as  an  accompaniment,  the  ninth  bceomes 
then  an  appogiatura,  continued  in  the  place  of 
the  eightJi.  The  ninth  has  two  inveisioos: 
one  of  them  figured  with  a  seventh  on  the 
third  of  the  fundamental  note;  the  other 
figured  with  a  fifth  and  a  sixth  on  the  fifth  of 
the  fundamental  note. 

When  any  figures  are  dashed  through,  thos, 
)^  ^  it  indicates  that  the  intervals  are  to  he 
sharpened. 

Before  leaving  this  part  of  the  subject^  we 
subjoin,  as  properly  belonging  to  it,  what  is 
called  the  harmony  of  the  scale ;  that  is,  the 
accompaniment  which  it  carries  in  ascending 
and  descending : — 


U-v 
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Compoeiium  is  the  sit  of  joining  and  oom- 
binmg  oonoords  and  discords  in  such  a  manner 
tlut  Uidr  snooession  and  progression  may  be 
seneable  to  the  ear.  It  maj  be  here  mentioned 
that  melodj  being  chieflj  the  business  of  the 
imiginatioD,  its  rules  seire  onlj  to  prescribe 
limitB  to  it  But  harmony  is  the  work  of  the 
jm^ent;  and  its  roles  are  more  certain  and 
fit^nnTB,  and  more  difficult  in  practice.  A 
peraon,  indeed,  unskilled  in  music  may  by 
ebanoe  make  a  piece  of  good  harmony;  but 
«  pasQQ  of  judgment  does  it  with  certainty. 
In  hannony,  the  inTention  has  not  so  much 
to  do ;  for  the  composition  is  conducted  from 
«  nice  obserration  of  its  rules,  assisted  also 
It  the  imagination.  It  is  not  to  be  expected 
tilt  in  the  compass  of  this  article  space  can 
be  afloxdod  for  a  complete  treatise  on  this 
put  cf  the  subject ;  all  that  we  propose  is  to 
{Kseiit  to  the  reader  some  of  the  leamng  rules 
uftbesdenoe. 

Tbe  diflbrent  motions  of  the  parts  which  con- 
Ktitate  harmony  may  be  direct  or  contrary.  In 
file  foRner  the  parts  more  the  same  way,  ascend- 
ing or  deflcendmg.  In  direct  motion,  the  parts 
Biora  the  same  way,  ascending  or  descending. 


In  contrary  motion, 

ooe  of  the  parts  rises  whilst  the  other  falls, 

, .    The  latter  is  preferable. 

Ai  nguds  the  motions  and  successions  of  con- 
^i:  First,  octayes  and  fifths  must  not  be 
eoQseeatiTe  in  direct  motion.   This  for  instance 


»8  Toy  bad,; 


and  it  may 


^  aroided  by  giying  the  passages  oontraiy 
awtwoithus,    ^    °     ^  ' ^ 


Second, 

^iMeeaaaiy  and  distant  skips  must  be  avoided 
u  much  as  possible,  and  the  chords  should  be 
if\it  as  close  and  as  much  connected  as  may  be, 
^^>  false  relations,  such  as  the  extreme 
*^  second,  must  be  ayoided,  unless  the  same 
hi  veqoired  for  the  purpose  of  expressing  some 
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particular  eflfect  Fourth,  the  reg^ar  motioD 
of  the  different  parts  in  harmony  must  be  ob* 
served :  sharp  intervals  should  ascend  after  the 
sharp,  whilst  minor  or  flat  intervals  must 
descend  after  the  flat.  In  observing  this  rule, 
however,  that  of  avoiding  consecutive  octaves 
and  fifths  must  nevertheless  be  observed ;  and 
it  may  also  be  neglected  where  certain  effects 
are  required.  It  is  customary  for  a  composition 
to  begin  with  one  of  the  concords  of  its  key 
note,  and  it  should  end  in  the  key  note  with 
its  common  chord  for  the  harmony.  To  these 
we  may  add,  that  you  must  not  go  &om 
an  imperfect  concord  to  a  perfect  octave  or 
fifth  by  similar  motion ;  sucn  passages  being 
said  to  contain  hidden  octaves  or  fifths,  which 
will  be  seen  by  filling  up  the  diatonic  degrees 
through  which  one  of  the  parts  is  conceived  to 
pass. 

We  proceed  to  give  a  few  remarks  on  the 
harmonic  use  of  the  intervals ;  but  for  the 
more  complete  developement  of  the  laws  of 
harmony,  special  treatises  on  the  subject  must 
be  referred  to. 

In  the  second,  the  lowest  note  is  the  discord. 
It  may  be  prepared  in  any  concord,  and  must 
descend  to  the  resolution,  ' 


T!)iQpr€paraHon  of  a  discord  is  effected  b^  takmff 
care  that  the  note  which  is  the  discord  is  heard 
in  the  preceding^harmony,  its  resolution  being 
its  descent  either  a  tone  or  a  semitone,  accord- 
ing to  the  mode,  after  it  has  been  struck.  Those 
seconds  are  called  transient  which  are  intro- 
duced without  preparation  on  the  unaccented 


part  of  the  bar,  thus. 


and  if 


these  transient  seconds  be  removed  to  the  ac- 
cented part  of  the  bar,  they  then  become  appo- 
giaturas.  When  the  second  is  attended  by  the 
fifth  and  third,  it  becomes  a  chord  of  four  real 


parts, 


and  retards  the  chord  of  }  or 


the! 


and  if  the  third  be  sharp,  the  minor  mode  is 
indicated. 


A  chord  is  sud  to  have  four  real  parts  when 
it  contains  four  sounds  without  octaves  or  uni- 
sons :  a  concord  can  only  have  three  real  parts. 
When  the  second  is  attended  by  the  fourth  and 
fifth,  either  the  fifth  or  the  fourth  must  be 
prepared ;  and  it  becomes  the  chord  of  the  fifth 
and  sixth  at  the  resolution  ttf  the  second  by 
the  bass. 
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The  second  accompanied  with  the  sixth  and 
fourth  is  a  chord,  of  four  real  parts,  tbreo  of 
them  forming  a  common  chord  above  the  bass, 
which  being  the  discord  must  be  resolved  by  a  de- 
scent to  the  next  degree :  the  sharp  fourth  usually 


ascends, 


The  second  is  also 


accompanied  with  the  fourth  and  shar]^  seventh, 
which,  when  introduced  upon  a  restmg  bass, 
allow  all  the  intervals  when  struck  to  ascend, 


.     "When,  however,  the   bass 


moves,  it  is  usual  to  prepare  the  upper  parts, 

[A 


The  third  msyor  or  minor, 


an  agreeable  concord  ;  of  which  it  is  to  be  noted 
that  two  minor  thirds  in  succession  are  better 
than  two  majors,  but  mixed  thirds  in  succession 
are  most  pleasant  to  the  ear ;  indeed,  an  octave 
of  major  thinls  is  extremely  unploasant.  The 
third  is  sometimes  accompanied  by  a  fourth  and 


sixth, 


That  species  of  it  in  which 


the  thirtl  is  ramor,  the  fourth  perfecl,  ?nd  the 
sixth  major,  is  as  elegant  in  effect  as  the 
seventh,  from  which  it  is  derived.  The  following 
is  an  example : 


Accompanied  by  the  fifth,  the  fourth  is  a  dis- 
cord much  used.  When  introduced  on  a  resting 
bass,  it  resolves  into  the  third  ;  and  its  effect  is 
so  similar  to  that  of  the  ninth,  that  they  are 
frequently  introduced  alternately. 


The  chord  of  the  fourth  accompanied  by  the 

sixth  is  of  great  use  in  harmonica  1  prpgres- 
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sions;  and  when  preceded  by  the  camnxn 
chords  to  the  key  note  and  fourth  of  the  kty, 
and  succeeded  by  the  common  chords  to  the 
fifth  of  the  key  and  the  key  note,  it  forms  one 
of  the  terminations  to  a  musical  period  called 
the  fourth  and  sixth  cadence ;  thus, 


When  the  seventh  accompanies  the  forath,  lod 
the  latter  is  followed  by  the  chord  of  the  third, 
fifth,  and  seventh,  either  the  fourth  or  flerenth, 
or  both,  should  be  in  some  part  of  the  chord  ja«- 
ceding  it.  In  the  following  example  both  the 
fourth  and  seventh  are  prepared  and  resolTed: 


The  fonrdi 


and  seventh  descend  to  the  resolution,  and 
generally  resolve  after  each  other. 

The  interval  of  the  sharp  fourth,  vhidi  hu 
been  before  mentioned,  is  a  minor  semitow 
more  than  the  perfect  fourth,  and  a  major 
semitone  less  than  the  perfect  fifth.  Its  na- 
tural resolution  is  that  tie  bass  shall  fall  a 
degree,  and  the  upper  j)art  rise  one,  by  vm. 
the  two  parts  meet  in  a  minor  sixth.  It  is 
of  very  great  use  in  modulation,  as  yon  can, 
by  introducing  it  upon  the  key  note,  alwajs 
change  the  mcxle  you  are  in,  as  in  the  folloTOg 


examples:  < 


four  parts  the  sixtli  and  second  are  Uten 
with  it. 

The  intelTUJ  of  the  imperfect  fifth  a  a 
minor  semitoneTeSs  than  the  perfect  fifth.  |n 
using  this  chord  thel?%hest  note  falls  and  m 
lowest  one  rises,  so  th^k  they  meet  in  a  d 


'our  parts  il 


third;  thus,  g^^^^.    In" 

accompanied  by  a  third  and  sixth,  a&ig' 

The  fifth  is  the  next  interval  which  ve^^^ 
to  consider;  of  this  wo  have  already  said  t.^ 
two  perfect  fifths  cannot  follow  each  otho 
except  by  contrary  motion.    A  false  fifth  ma}  . 


When 


succeed  a  perfect  fifth,  ^fj^^J 

any  note  moves  to  a  fifth  in  similar  motion, 
there  is    said  to  be  a  kiddm  M^  i°  ^"^ 
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example, 


The  reader  will,  in  the  following 
lee  bj  the  dots  where  these  lie. 


In  a  regular  ascent,  it  is  common  for  a  fifth  to 
be  succeeded  by  a  sixth,  as  in  a  descent  it  is 
common  for  the  seTenth  to  be  succeeded  bj 
a  sixth.  Of  both  these,  which  are  termed 
sequences,  the  following  are  examples : — 


oe^e     S456 


^^ 

rf 

^^ 

4— H 

^  '^ 

W^^"\  \ 

wM 

I          se  76 

^«lo 

is  u 

The  extreme  sharp  fifth,  which  consists  of  two 
major  thirds  placed  above  each  other,  is  gene- 
rally considered  and  treated  as  a  passing  note, 
as  in  the  following  examples : — 


should  be  prepared  in  the  preceding   chozd 


and  should  be  resolred 


by  descending.  If  the  major  seventh  is,  how- 
ever, accompanied  by  the  second  and  fourth,  it 
resolves  upwards  on  the  octa-^e.  By  raising 
the  lower  note  of  a  minor  seventh  a  minor 
semitone,  the  chord  of  the  diminished  or  ex- 
treme flat  seventh  is  produced, 


This    is  also    called    thfl 


KlBorTth.  DlmlsUh«17th. 

equivocal  chord,  from  the  uncertainty  of  the 
key  into  which  it  may  lead. 

The  ninth  major  is  a  whole  tone,  and  the 
minor  ninth  a  semitone  major  above  the  oc- 
tave. Both  should  be  prepared  in  the  pre- 
ceding chord,  and  resolved  by  descent.  When 
the  ninth  is  used  in  four  parts,  the  thirfl  and 
fifth  must  be  taken  with  it.  It  must  bo  ac- 
companied at  the  resolution  by  an  eighth,  if 
the  piece  be  in  four  parts.  We  subjoin  a  few 
examples : — 


It  is  here  seen  that  the  extreme  sharp  fifth  to 
the  bass,  whether  it  be  in  the  middle  or  at  the 
top  of  the  chord,  always  rises  to  the  resolution. 
It  is  called  a  transient  chord. 

The  sixth,  byinversion,  becomes  a  third;  and 
it  often  happens  that  the  bass  which  accompa- 
nies sixths  will  harmonise  equally  well  with 
thirds.  When  accompanied  with  Uie  fifth,  the 
fifth  is  treated  as  a  discord;  this  may  be 
illustrated  by  two  or  three  instances. 


A  species  of  this  chord  much  used  in 
minor  keys  consists  of  a  perfect  fifth,  an 
extreme  sharp  sixth,  and  major  third ;  and  the 


bass  of  it  generally  descends. 


The   major    seventh    accompanied   with    a 
third  major  and  perfect  fifth  is   one  of  the 
most  agreeable  of  the  discords;  the  seventh 
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The  ninth  may  have  other  discords  mixed  with 
it,  as  the  fourth,  in  which  case  the  fourth  must 
be  prepared  and  resolved  as  a  discord.  The 
seventh  may  be  also  mixed  with  it ;  in  which 
case  the  seventh  must  be  also  separately  pre- 
pared and  resolved. 

Modulation  consists,  as  we  have  before  stated, 
in  passing  from  one  key  to  another.  The 
metJiods  of  accomplishing  this  are  almost 
numberless,  and  we  can  therefore  only  refer 
to  the  explanations  given  in  books  of  harmony, 
or,  still  better,  to  the  examples  to  be  found  in 
the  works  of  all  eminent  composers. 

Counterpoint  refers  to  the  composition  of 
music  in  several  distinct  and  separato  parts. 
We  have  before  said  that  harmony  implies  that 
several  sounds  are  heard  at  the  same  time ;  and 
the  art  of  counterpoint  consists  in  so  arranging 
these  several  sounds  that  each  of  them  may 
belong  to  a  distinct  part,  capable  of  being 
performed  throughout  by  a  separate  voice  or 
instrument.  Each  of  these  parts  must  form  a 
kind  of  melody  of  itself,  and  yet  when  heard 
together  the  combination  of  them  all  must  be 
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00  ammged  as  to  produee  flatisfactoryhannoii^. 
It  is  in  Yocal  compositions  that  ooimterpoint  is 
chiefly  exhibited — glees,  madrigals,  and  cho- 
ruses being  all  examples  of  this  kind  of  mnsic ; 
but  it  is  abo  shown  in  instrumental  composi- 
tions, particularly  for  the  stringed  band,  as 
in  qnartetts  and  qnintetts,  and  also  to  some 
extent  in  orchestral  works,  although  in  these 
all  the  parts  are  not  real,  i.e.  not  perfectly 
distinct  from  each  other.  The  best  organ 
compositions,  as  for  example  the  works  of 
Sebastian  Bach,  are  all  strictly  contrapuntal, 
and  may  indeed  generally  be  diyided  into 
perfectly  distinct  parts,  though  played  on 
one  instrument  only.  In  pianoforte  music, 
the  counterpoint  is  less  decided;  but  a  good 
composer  will,  whatever  be  the  kind  of  music, 
always  exhibit  his  contrapuntal  power. 

The  number  of  distinct  parts  used  in 
counterpoint  of  course  yaries  exceedingly.  It 
cannot  exist  with  less  than  two;  but  this 
number  must  necessarily  give  imperfect  har- 
mony. Three  is  a  better  number,  but  four 
parts  is  by  far  the  most  common,  and  indeed  the 
most  satisfactory,  as  this  number  enables  the 
harmony  to  be  made  quite  complete,  while,  by 
a  skilful  arrangement,  the  parts,  not  being 
numerous,  will  make  themselves  each  per- 
fectly distinct  to  the  ear.  Beyond  this  the 
difficulty  of  composition  increases;  but  five, 
six,  seven,  and  eight  parts  are  quite  common 
in  the  church  compositions  and  in  the  ma- 
drigals of  the  older  composers.  Indeed,  so 
skilful  were  the  ancient  writers  in  this  art, 
that  compositions  of  twelve,  sixteen,  twenty- 
four,  forty-eight,  and  even  as  many  as  ninety- 
■ix  real  parts  are  in  existence. 

The  style  of  counterpoint  may  also  vary 
considerably,  and  five  kinds^  are  generally 
mentioned  in  books  on  the  subject ;  namely,  1. 
Kote  against  note.  2.  Two  notes  in  one  part 
to  each  one  in  another.  3.  Three  or  four  notes 
to  one.  4.  Syncopations  in  one  of  the  parts ; 
and  6.  Florid  counterpoint.  There  are  rules 
for  writing  in  all  these  styles,  and  in  various 
numbers  of  parts,  for  which,  however,  we  must 
refer  to  the  many  excellent  treatises  on  the 
subject. 

The  study  and  practice  of  counterpoint  have 
been  greatly  neglected  by  composers  and  stu- 
dents of  the  present  dav — a  circumstance 
much  to  be  regretted,  as  the  successful  appli- 
cation of  the  art  gives  to  music  one  of  its 
greatest  charms. 

There  are  several  special  forms  of  contra- 
puntal musical  composition,  as  canon,  fugue, 
and  imitation. 

A  canon  is  a  composition  in  which  several 
parts  take  up  strictly  the  same  subject  or 
theme,  but  at  different  points  of  time,  and 
usually  on  different  parts  of  the  scale.  Some- 
times in  some  of  the  parts  the  subject  is 
inverted,  or  taken  backwards,  or  augmented, 
or  diminished.  The  well-known  grace  after 
meat.  Nan  nobis  Bondne,  is  a  fine  specimen  of 
a  canon  in  three  parts. 

hfugm  is  something  like  a  canon,  inasmuch 
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as  the  several  parts  repeat  the  same  sabjeet,  but 
it  is  usually  longer  and  less  strict  in  styk 
Handel's  choruses  abound  in  fine  fugues. 

Imitation  is  even  less  strict^  It  is  when 
the  different  parts  merely  imitate  each  other, 
without  adhering  strictly  to  the  subject  giveo. 
It  is  found  in  all  sorts  of  music  by  good 
writers. 

Rhythm  is  to  music  exactly  what  prosody  ia 
to  poetry ;  namely,  it  relates  to  the  oivisian  of 
the  composition  into  parts  of  various  lengths, 
so  as  to  satisfy  a  natural  desire  for  uniform 
motion  and  equable  division  of  time.  Thna 
the  length  and  accentuation  of  each  sepe- 
rate  bar  constitute  a  part  of  the  rhythm  of 
the  whole  piece;  but  in  addition  to  this 
there  are  divisions  of  greater  length,  such  as 
phrases,  sections,  and  periods  of  two,  four,  or 
eight  bars,  which  are  necessary  to  give  ajm- 
metry  and  perspicuity  to  the  whole.  Contn- 
puntal  music,  from  its  peculiar  nature,  is 
often  without  any  rhythm,  except  the  simple 
bar ;  but  almost  all  music  of  a  lighter  or  more 
modem  kind  is  rhythmical ;  indeed,  it  must 
be  so  to  be  pleasing.  The  most  perfect  rhythm 
is  found  in  dance  music,  in  whidi  the  dxTudons 
into  four  and  eight  bars  are  very  dear  and 
intelligible. 

BCaalo  T^pes.  In  Printing,  the  movahle 
types  used  in  producing  cheap  muac  in  laige 
quantities.  The  first  really  good  music  types 
were  those  cut  by  Mr.  Hu^es  some  five-and- 
twenbr  years  since.  Mr.  E.  Cowper  inventai 
a  mode  by  which  music  could  be  printed  in  tiro 
forms,  one  being  the  lines,  printed  first,  the 
other  the  notes,  &c,  printed  upon  it  This  plan 
did  not  work  well;  and  the  late  Mr.  Branston 
devised  a  method  of  striking  the  punches  deeper 
into  the  plate,  and  then  taking  a  stereotype 
plate  from  it  in  type  metaL  After  the  white 
parts  were  blocked  out,  the  music  was  sniB- 
dently  in  relief  to  be  capable  of  being  printed 
at  the  common  printing  press.  MS.  mnsic 
types,  however,  cast  in  good  metal,  bestansver 
the  purposes  of  the  printer. 

BCnsloal  OUuwes.  A  musical  instmment 
consisting  of  a  number  of  glass  goblets,  tesem- 
bling  finger  glasses,  which  are  tuned  by  filling 
them  more  or  less  with  water,  and  played  upon 
with  the  end  of  a  finger  damped.  There  are 
few  persons  at  a  dinner  table  who  haye  not 
tried  their  skill  in  producing  the  sound  idiich 
the  vibration  of  a  finger  glass  will  yield  in  the 
way  above  described.  The  less  the  quantity 
of  water  in  glasses  of  inmilar  forms  and  eqnsi 
capacity,  the  lower  will  be  the  tone  of  the  9a^\ 
hence  Uie  facility  of  forming  a  complete  scale 
by  the  quantity  of  water  contained  in  each. 

The  skill,  or  rather  knack,  of  operating  upon 
the  sets  of  glasses  for  the  production  of  melo- 
dies and  harmonies,  is  that  of  procuring  in- 
stantly the  required  vibration  by  a  gentle  and 
rapid  action  of  the  finger  upon  their  edges, 
and  so  (Quickly  from  one  to  another  as  to  be 
able  to  mtroduce  hannonies  to  the  sounds  of 
the  air  or  melody  before  the  vibrations  of  its 
glasses  have  ceased.    A  touch  of  the  finger  on 
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the  edge  of  a  glass  puts,  of  oouise,  a  stop  to  its 
Tibntion,  and  thus  prevents  confusion. 

BCiuk.    A  peculiar  concrete  substance,  the 
produce  of  the  Moackus  tnoscktferus,  or  musk 
deer,  an  animal  which  inhabits  the  mountains 
of  Eastern  Asia.    Behind  the  navel  is  a  bag, 
vbich  in  the  adult  animal  is  filled  with  musk. 
These  ba^  are  imported  from  China,  Bengal, 
and  Bussia.    Musk  is  originally  a  viscid  fluid, 
bat  dries  into  a  brown  pulverulent  substance, 
of  a  strong,  peculiar,   and  highly  difiusible  | 
odour.    Its   chief  use  is  as  a  perfume:    it, 
has  been  employed  in  medicine  as  a  stimulant ! 
antispasmodic,  but  much  difference  of  opinion  { 
exists  as  to  its  efficacy ;  and  its  high  price  and  | 
f  xtreme  liability  to  adulteration  are  against 
its  use.  I 

Musk,  AkiotciaIi.  A  substance  obtained 
by  the  action  of  nitrid  acid  upon  oil  of  amber, 
and  having  an  odour  which  some  have  thought 
to  resemble  that  of  musk. 

IBiiBlL  Seer.  Moachus  moachiferua  (linn.). 
The  type  of  a  distinct  genus  of  Ruminants,  with 
canine  teeth  and  without  horns.  This  species 
is  especially  remarkable  for  the  large  preputial 
glaDdnlar  pouch  which  secretes  the  weil-lmown 
substance  called  musk. 

Mask  aoet.  The  Sambul  root,  supposed 
to  be  derived  from  a  spedes  of  Angelica ;  also 
the  Spikenard,  Nardaatackys  Jatamanai. 

ICiukat.     A  rich  sweet  wine,  made,  in  the 
South  of  France,  of  over-ripe  muscadine  grapes. 
VuBket.     The  firearm  used  by  the  regi- 
ments of  the  line.    A  great  number  of  very 
curious  muskets,  of  various  dates  and  countries, 
from  the  earliest  period  of  their  use,  may  be 
»^n  in  the  repository  of  the  Royal  Artillerv  at 
Woolwich.    '  When  hawks  were  supplanted  by 
firearms,  the  name  of  the  birds  of  prey,  for- 
merly used  in  hawking,  were  transferred  to  the 
new  weapons.    Moaquet^  the  name  of  a  sparrow- 
hawk,  so  called  on  account  of  its  dappled  (mus- 
catDs)  plumage,  became  the  name  of  the  French 
manuquetf  a  musket.    Fauoon^  hawk,  was  the 
name  given  to  a  heavier  sort  of  artillery.    Sacre 
in  French  and  aaker  in  English  mean  both 
hawk  and  gun ;   and  the  Italian  tereemolo,  a 
small  pistol,  is  closely  connected  with  terzuclOt 
a  hawk.    The  English  expression,  to  kt  fly  at 
a  thing ^  suggests  a  similar  explanation.'    (Max 
Miiller,  Lecturea  on  Language^  second  series, 
p.  229.)   Mr.  Wedgwood  (Diet,  of  English  Ety- 
^Mlogy,  8.V.  *  Musket*)  holds  that  moaquet,  as 
the  name  of  a  hawk,  was  not  taken  from  its 
speckled  breast,  but  is  to  be  identified  with  the 
Butch  moaache,  muaaehe,  a  sparrow,  a  word  pre- 
served in  the  English  iitmouae.    It  appears, 
further,  that  the  words,  mouaquette  and  mua- 
chita  ngnified  an  arrow  long  before  the  inven- 
tion of  firearms.    The  archives  of  Bologna  for 
1381  contain  an  item,  '  Ducentas  septuaginta 
qnatuoT  muscfaitas  impennatas  de  cartA  in  un& 
cistA,'  and  similar  items  occur  in  thfl  archives 
of  Lille  for  1882.    (Napoleon  lU.  £iudea  aur 
VArtUUrie  i.  861.)  This,  however,  only  throws 
the  metaphor  one    sta^e  farther  back,  the 
>  of  tbe  hawk  having  been  used  to  de- 
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note   first   an   arrow  and   then   a  fiietirnt 

[SlULL-ABUS.] 

MaeketooB  (Fr.  mousqueton).  A  species 
of  musket  in  use  towards  the  close  of  the 
seventeenth  century,  shorter,  but  thicker  and 
wider  in  the  bore,  tJian  the  ordinary  musket. 
It  had  a  flint  lock. 

Iffoalln.  A  flne  thin  kind  of  cotton  doth 
with  a  downy  nap  on  the  surface.  The  name 
is  derived  from  the  town  of  Mosul,  in  Asia, 
where  it  was  originally  manufactured.  The 
first  muslin  was  imported  from  India  into 
England  in  1670 ;  and  twenty  years  afterwards 
it  was  manufactured  in  considerable  quantities 
both  in  France  and  England.  Muslins  are  now 
manufactured  in  immense  quantities  at  Man- 
chester and  G-lasgow,  in  France,  Grermany,  and 
Switzerland,  rivalling  those  of  India  in  fine- 
ness and  durability,  while  they  are  also  much 
cheaper.     [Cotton.] 

MnsopbaiTA.  A  genus  of  Scansorial  birds, 
characterised  by  the  base  of  the  beak  forming 
a  disc  which  partly  covers  the  forehead.  The 
species  of  this  genus  are  called  plantain  aatera, 
because  their  principal  food  is  the  fruit  of  the 
banana. 
ICufleel.  [Mttilvs.] 
BCuaelte.  A  greyish-green  variety  of  Di- 
opside,  from  the  Mussa  Alpe  in  Piedmont. 

MCn— filman,  A  general  appellation  in 
European  languages  for  all  who  embrace  the 
faith  of  Mohammed.  The  term  is  derived  from 
the  Arabic  muslim,  a  believer,  and  is  sai4 
to  have  been  first  applied  in  Europe  to  the 
Saracens. 

Mnat  (Lat.  mustum,  Ger.  most).  The 
expressed  juice  of  the  grape  before  its  con- 
version into  wine  by  the  process  of  fermen- 
tation. According  to  Berard  the  juice  of  ripe 
grapes  contains  sugar,  gum,  gluten,  malio 
add  and  malate  of  Ume,  bitartrate  of  potash 
and  bitartrate  of  lime.  The  acidity  of  the 
juice  of  ripe  grapes  is  principally  due  to 
the  tartar  which  it  contains,  and  which  is 
precipitated  by  the  alcohol  formed  during 
fermentation. 

Mustard  (Fr.  moutarde,  Venetian  mos- 
tarda).  The  common  name  for  Sinapia.  The 
white  mustard  is  Sinapia  albOj  and  the  black 
mustard  Sinapia  nigra.  The  seeds  of  tho  former 
are  grown  with  those  of  cress  to  furnish  what 
is  known  as  small-salading ;  and  together  with 
those  of  the  latter  they  furnish,  when  ground, 
the  mustard  of  commerce.  The  mustard-tree 
of  the  New  Testament  is  by  some  persons  re- 
garded as  being  the  8.  nigra,  which  in  the  cli- 
mate of  Palestine  grows  to  a  much  larger  size 
than  with  us ;  but  by  others  it  is  considered  to 
be  a  species  of  Salvadora. 

The  seed  of  the  Sinapia  alba  and  nigra  forms, 
as  already  mentioned,  when  ground  into  pow- 
der and  freed  from  the  husks,  the  well-known 
condiment  of  the  shops,  or  at  least  a  part  of  it ; 
for  in  order  to  reduce  the  strength  of  the  pure 
mustard,  a  considerable  quantity  of  wheaten 
flour  is  generally  added.  Brown  mustard  should 
I  be  the  flour  of  Sinapia  rtigra  exdunvely ,  which 
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if  much  more  pungent  than  the  other.  A 
de88ert-Bpoonfal  of  coarsely  povdered  mus- 
tard seed,  taken  in  a  glass  of  water,  generally 
operates  as  an  emetic ;  it  is  also  aperient.  A 
mustard  poultice,  or  Hnapism,  is  sometimes  a 
uaefol  stimulant. 

Mustard,  Oil  oH  Mustard  contains  a 
fixed  oil  composed  of  erudn  and  olein,  and  also 
3rield8,  when  moistened  with  water,  a  volatile 
oil  which  is  the  sulphocyanide  of  allyL  The 
latter  is  the  source  of  the  pungent  flavour  and 
odour  characteristic  of  recently  made  mustard 
paste.  It  is  produced  by  the  action  of  a 
ferment,  myrosin,  upon  myronic  acid,  in  the 
presence  of  water,  and  does  not  therefore  pre- 
exist in  the  mustard  seed,  but  is  first  formed 
when  the  crushed  seed  is  macerated  with 
water. 

Miutela  (Lat  a  weasel).  The  generic 
name  under  which  Linnsus  comprehended  the 
Yermine  or  Vermiform  quadrupeds  of  Bay,  or 
the  carnivorous  Mammalia,  which  are  distin- 
guished by  the  length  and  slendemess  of  their 
bodies,  and  are  thus  enabled  to  wind,  like 
worms,  into  very  small  crevices  and  openings, 
whither  they  easily  follow  the  little  animals 
that  serve  them  for  food.  The  otters,  skunks, 
polecats,  and  weasels  were  included  in  this 
genus,  and  still  constitute  the  natural  family 
Mustelida ;  but  the  genus  Musida  is  now  re- 
stricted to  the  true  weasels,  which  difier  from 
the  polecats  in  having  an  additional  false 
molar  above  and  below,  and  in  the  existence 
of  a  small  internal  tubercle  on  the  lower 
camassial  or  sectorial  tooth;  two  characters 
which,  Cuvier  observes,  somewhat  diminish 
the  cruelty  of  their  nature. 

WKoMtmr.  On  Shipbooxd,  a  weekly  calling 
over  of  the  men,  each  of  whom  passes  across 
the  quarter-deck  as  his  name  is  called.  It 
takes  ^lace  also  after  a  battle  in  order  to 
ascertam  the  casualties. 

BCnster-roIl  (Old  Fr.  monstrer,  to  show  or 
revieuf).  A  specific  list  of  the  officers  and  men 
in  every  troop,  battery,  or  company,  account- 
ing for  every  individual.  At  muster,  which 
takes  place  on  the  last  day  of  every  month, 
every  name  on  this  list  is  called,  and  any 
officer  absent  without  leave  is  not  entitled  to 
pay  for  the  following  month.  A  soldier  so 
absent  is  not  entitled  to  pay  for  that  day,  and 
is  liable  to  imprisonment. 

Mate  (Lat.  mutus).  A  dumb  officer  of  the 
seraglio,  whose  duty  it  is  to  act  as  executioner 
of  persons  of  exalted  rank  who  have  incurred 
the  sultan's  displeasure.  The  term  mute  is 
also  applied  to  persons  employed  by  under- 
takers to  stand  before  the  door  of  a  house  in 
which  there  is  a  corpse,  for  a  short  time  before 
the  funeral 

McTB.  In  Grammar,  a  vowel  (or  consonant) 
is  said  to  be  mute  when  written  but  not  pro- 
nounced ;  as  the  vowel  e  at  the  end  of  many 
Ihglish  words,  in  some  of  which  it  effects  a 
change  in  the  pronunciation  of  the  preceding 
vowel,  as  in  wife,  life,  'place,  &c.,  rendering  it 
long ;  after  a  diphthong  it  has  no  effect,  as  in 
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I  hovLse,  In  old  English,  the  €;  now  mnfce  in 
'  many  words,  espeaally  in  nouns,  letuned  its 
I  inflexional  character  and  had  a  syUalnc  povsr, 
as  in  the  poetry  of  Chaucer,  &c. 

MuTB.  In  Law,  this  term  is  applied  to  \ 
person  who  refuses  to  plead  to  an  indictment 
for  felony,  &c.  By  stat  12  Geo.  Ill  c  20 
such  a  person  is  to  be  considered  as  pleading 
guilty,  but  by  7  &  8  Geo.  IV.  c  28  the  coon 
may  order  a  plea  of  not  guUty  to  be  entered 
for  him.  Formerly  a  plea  was  extorted  from 
him  by  the  inhuman  process  of  Pxd3  Fobti 
BT  DuBB  [which  see]. 

Matioa  (Lat.  muticus,  maimed).  A  name 
applied  by  Linnaeus  to  the  third  of  his  primazr 
divisions  of  Manmialia,  including  the  vhile 
tribe,  as  being  maimed,  or  deprived  of  tbe 
I  hinder  pair  of  extremities ;  also  given  bj  Stotr 
to  an  order  of  quadrupeds  comprehendii^tlK£9 
which  want  either  a  certain  kind  of  teeth,  or 
are  wholly  edentulous. 

Mutllata  (Lat.  mutilated).   This  diriaion  of 

Gyrencephalate  Mammalia  is  so  called  beeanse 

their  hind  limbs  seem,  as  it  were,  to  have  been 

'  amputated :  they  possess  only  the  pectoral  pair 

'  of  limbs,  and  these  in  the  form  of  fins;  th« 

hind  end  of  the  trunk  expands  into  a  broad 

horizontally  flattened  cau^l  fin.     They  lure 

large  brains  with  many  and  deep  convolutions, 

^  are  naked,  and  have  neither  neck,  scrotnm,  nc^ 

,  external  ears.  It  is  composed  of  the  two  orders 

Cctacea  and  8'renia. 

BCntiBj-  (Fr.  mutb,  rebellious).  In  Law, 
the  offi'.nce,  in  a  person  under  military  or 
naval  authority,  of  resisting  or  refusing  (^ 
dience  to  that  authority.  The  Mutiny  Act  is 
a  statifte  annually  passed  since  the  reign  of 
William  and  Mary  (April  1689),  by  which  the 
crown  is  vested  with  power  to  form  articles  of 
war,  and  to  constitute  military  courts  maxtiaL 
[Courts  Mabtial.] 

MatQle.    [Modiixiok.] 

Maxarabs«Momarab«i  or  MostwralMfi 
Christians  living  under  the  government  of  the 
Moors  in  Spain;  so  called,  it  is  said,  irom 
an  Arabic  word  signifying  adoptive  Arabs 
(adsdtitii).  The  denomination  is  now  chiefly 
remembered  in  consequence  of  the  celebrated 
disputes  between  the  supporters  of  the  Muz- 
arabic  liturgy,  which  was  preserved  by  the 
Christians  of  Spain  during  their  subjection  te 
the  Mohammedans,  and  those  of  the  Eoman, 
introduced  by  the  see  of  Rome  about  the  tenth 
century.  During  the  following  age  this  dispute 
was  warmly  carried  on,  and  weU-knovn  le- 
gendary tales  of  miracles  wrought  in  favour  of 
the  ancient  ritual  were  long  current  in  Spain. 
It  was,  however,  gradually  superseded  by  the 
Catholic  It  is  said  that  mass  is  still  celebrated 
according  to  the  Muzarabic  ritual  in  one  chapel 
at  Toledo.     (Gibbon,  Roman  Empire,  ch.  IL) 

Mnmmla  (Fr.  museau,  Ital.  muso).  In  Artil- 
lery, the  part  of  a  gun  next  the  mouth.  [Gcx.] 
In  the  smooth-bored  cast  guns,  the  thickness 
of  metal  is  increased  at  the  muzzle,  form- 
ing what  is  called  the  tulip  or  swell  of  the 
muzzle. 
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The  Lishing  by  which 
(he  muzzle  of  a  gun  in  a  ship  is  secured  to 
the  upper  part  of  the  port,  to  prevent  motion 
during  rough  veatber. 

Mja«  A  name  applied  by  Linnsens  to  a 
genus  of  the  Vermes  Testaeea,  including  those 
having  a  bivalye  shell,  characterised  by  a  hinge 
vith  broad,  thick,  and  strong  teeth,  seldom 
more  than  one,  and  not  inserted  into  the  oppo- 
site valye ;  shell  generally  gaping  at  one  end. 
The  Mollnscs  thns  characterised  form  the  first 
&mily  (Myactdof)  of  the  section  Siphonida 
among  the  conchiferons  MoUnsca.  They  have 
been  subdivided  into  the  genera  Mya,  drbida, 
Spkenia,  Ikmra,  ThetU,  Saaicava,  Glycimeris^ 
hmopca. 

XyMlla  (Gt.  m^^i  <i  fitngus).  The  young 
flocculent  filunents  of  fongi. 

l^Fdrlasls.  Preternatural  dilatation  of 
th«  pupil  of  the  eye. 

l^elenoepliala  (Gr.  ftm^Jst  marrow^  and 
^Kf^akos,  brain).  The  name  indicative  of  the 
condition  of  the  nervous  system  of  the  primary 
division  of  animals,  comprehending  those  which 
have  a  brain  and  spinal  chord:  it  is  synonymous 
¥ith  Veriebrata. 

MyeUn,  A  yellowish  or  reddish  yariety  of 
Kaolin  from  Hochlitz  in  Saxony. 

BCjreloii  (Gr.  ftvtkSs,  marrow).  The  single- 
worded  equivalent  of  spinal  marrow  and  spinal 
cord. 

BtyelOBenra  (Gr.  fivcKit,  and  rev^ 
nen^.  A  name  given  byBndolphi  to  a  group 
of  animals  corresponding  to  the  Articulata  of 
Covier,  viz.  Gmstacea,  Jbsects,  and  Anellides, 
▼hich  hare  a  gangliated  nervous  system,  form- 
ing a  chord  considered  to  be  analogous  to  the 
spinal  maiTow  of  Vertebrates. 

MykomtfUnte  Afild.  An  acid  resulting 
from  the  mutual  action  of  alloxan  and  am- 
monia.   [XJBDni.] 

MjtOm  Kames  compounded  of  this  word 
are  applied  to  certain  muscles  attached  near 
the  grinder  teeth,  as  mylohyoideus,  mylopharyn- 
sou,  &e.    [MoiABS.] 

l^odoB  (Gr.  ftvA^vs,  a  grinder  tooth). 
A  genus  of  MegaiherOda,  which  was  discovered 
bj  ttr.  Charles  Darwin,  at  Funta  Alta,  near 
Bahia  IHanea,  in  Northern  Patagonia.  The 
entire  skeleton,  which  is  now  in  the  College  of 
Soigeons,  affoids  a  proof  of  the  existence  of 
an  anunal  not  so  laige  nor  so  powerfully  built 
aa  the  ngantic  Megatherium,  bat  teleologicaUy 
adapted  lile  that  species  for  the  nprootal,  by 
energetic  vibration,  of  the  trees  on  the  tender 
anoculent  leaves  of  which  it  depended  for 
sustenance. 

Myoooamiata  (Gr.  ftvtXdSf  and  K6fjLfuif  a 
action).  The  lateral  flakes  into  which  the 
muscular  system  of  fishes  is  divided.  Each  is 
attached  by  its  inner  borders  to  the  osseous 
and  aponeurotic  parts  of  the  corresponding 
vertically  extended  segment  of  the  endo- 
akeleton,  by  its  outer  borders  to  the  skin, 
and  by  its  fore  and  hind  surfaces  to  an 
aponeurotic  septom,  common  to  it  and  the 
contiguous  myocommata. 
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Myolofry  (Gr.  fi^y,  a  mtude,  and  \6yo^). 
The  doctrine  of  the  muscles.  In  the  Fine 
Arts,  the  term  is  applied  to  a  description  of 
the  muscles  of  animals. 

Myoporaoeae  (Myoporum,  one  of  the 
genera).  One  of  the  orders  of  ^rigynoiis 
Exogens  included  in  the  Echial  alliance,  and 
distinguished  by  the  irregular  unsymmefcrical 
flowers,  confluent  nuts,  pendulous  ovules,  and 
two-celled  anthers.  The  Avicennias  whidi  be- 
long to  this  group  are  shore  trees,  living  like 
Mangroves  in  salt  swamps. 

BCyops  (Gr.  n^v^,  blinking).  A  person 
who  is  purblind  or  near-sighted.  This  defect 
usually  arises  from  too  great  conrexity  of  the 
cornea  causing  the  rays  to  come  to  a  focus 
before  they  arrive  at  the  retina.  It  is  corrected 
by  the  use  of  glasses  which  increase  the  diver- 
gency of  the  rays  before  they  enter  the  cornea, 
and  thereby  throw  their  focus  farther  back,  so 
as  to  fall  on  the  retina. 

Mjrrtad  (Gr.  fivptds).  Ten  thousand.  The 
word  is  often  used  as  expressive  of  an  indefinite 
multitude. 

Mjrlalitre.  A  French  measure  of  capacity 
equal  to  ten  thousand  litres,  or  610,280  cubic 
inches. 

lIKsrHaiiidtre.  A  French  measure  equal 
to  ten  thousand  mitres ;  it  is  the  equivalent 
of  two  leagues  of  the  old  measure.     [Mba- 

8UBB8.] 

Myriapods  (Gr.  t»»pids,  myriad,  and  ntovs, 
foot).  The  name  of  a  class  of  Articulate  ani- 
mals, including  those  which  have  an  indeter- 
minate number  of  jointed  feet,  equalling  that 
of  the  articulations  of  the  body. 

BCyrloa  (Lat.;  Gr.  M«p^«n»).  The  typical 
genus  of  the  Myrieacea,  consisting  of  small 
shrubfl  or  small  trees,  one  of  which,  M.  Gale,  is 
a  natiye  of  bogs  in  this  country,  and  is  called 
Sweet  Gale  or  Bog  Myrtle  on  account  of  its 
fragrant  leaves.  The  pleasant  add  fruit  of  M. 
eaptda,  which  is  about  as  large  as  a  cherry,  is 
eaten  in  Nepal.  The  most  important,  however, 
is  the  wax-bearing  M.  cerifera,  the  fruits  of 
which  are  coated  over  with  a  thickish  waxy 
secretion. 

BitjnioaeeflB  (Myrica,  one  of  the  genera). 
A  small  order  of  diclinous  Exogens  of  the 
Amental  alliance,  distinguished  by  their  one- 
celled  ovary  and  single  erect  seed  with  a  supe- 
rior radicle.  The  order  comprises  only  Myrica 
and  one  or  two  other  small  genera. 

aKjniotn.  That  portion  of  wax  which  is 
insoluble  in  alcohol.  It  melfe  at  147°  Fahr. 
The  wax  of  the  Myrica  cerifera  affords  it. 

MjTlo3^o  .^cobol.  The  hydrated  oxido 
of  myricyl.  The  oxide  of  myricyl  exists  in 
bees-wax  in  combination  with  palmitic  acid, 
and  is  liberated  in  the  hydrated  form  by  the 
action  of  caustic  potash.  Myricylic  alcohol  is 
a  colourless  solid,  of  a  silky  lustre,  melting  at 
186°  Fahr. 

Bityrlorama  (Gr.  fivptds^  a  myriad,  and 
6pdo,  I  view).    A  picture  made  up  of  fragments 
of  buildings,  landscapes,  &c.,  so  as  to  admit  of 
an  infinity  of  combinations. 
SS 
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IKjrriatIo  Add  (Gr.  fi^poir,  unguent).  One 
of  the  fatty  adds  oontained  in  Uie  expressed 
oil  of  nutmeg. 

BCjrrlstlca  (Or.  itvpurrucitf  fit  for  anoint- 
ing). The  genus  of  Myrisiieaeea  which  yields 
the  Nutmeg.  This  fhut  is  the  produce  of  M. 
moschata,  or  officinalis,  a  tree  of  the  Molucca 
Isles,  Jaya,  &c.  growing  twenty  feet  or  more  in 
height^  bearing  eUiptic  leayes,  and  axillary 
clusters  of  flowers.  The  fruity  which  resembles 
a  peach,  bursts  into  two  pieces,  by  which  the 
enclosed  seed  coyered  by  its  aiiUode  or  false 
aril  (Mace)  is  exposed.  The  seed  has  a  hard 
outer  shell,  whiui  is  remoyed  when  dry,  the 
albuminous  interior  mass  forming  the  Nutmeg 
of  the  shops.  The  most  esteemed  are  those 
of  Penang.  M.  faiua,  Otoba,  tomentosa,  aeu- 
minaia,  and  others,  especially  the  firsts  yield 
nutmegs  which  And  their  way  into  the  mar- 
ket horn  Brazil,  the  Philippine  Ishinds,  and 
Madagascar. 

BCjiiMliMMiesB  (Myristica,  one  of  the  ge- 
nera). A  natural  older  of  arborescent  Exogens 
inhaoiting  the  tropics  and  belon^g  to  the 
Menispermal  alliance  of  didinous^xogens,  in 
which  they  are  known  by  their  yalyate  cup- 
shaped  calyx,  and  their  ruminated  albumen. 
On  aocount  of  its  apetalous  flowers  it  has  been 
sometimes  placed  in  Laufocea,  from  which  it 
is  distinguished  by  the  structure  of  the  calyx, 
anthers,  and  fruit.  Brown  places  it  between 
Proteaeea  and  Lauraoea ;  and  it  has  also  been 
regarded  as  an  apetalous  form  of  Anonaeea, 
agreeing  in  the  trimerous  flowers,  arillate  seed, 
ruminated  albumen  and  minute  embryo.  The 
bark  generally  abounds  in  an  acrid  juice,  which 
is  yisdd  and  stains  red.  The  rind  of  the  fruit 
is  caustic ;  the  aril  and  albumen  of  Myrutiea 
moscAata,  the  former  known  under  the  name  of 
Mace  and  the  latter  of  Nutmeg,  are  important 
aromatics  abounding  in  a  fixed  oil  of  a  con- 
sistence analogous  to  fat,  which,  in  a  spedes 
called  Virola  $ddfera,  is  so  copious  as  to  be 
extracted  easily  by  immersing  the  seeds  in  hot 
water. 

BCyrlsttn.  Myristate  of  glyceryl,  from 
nutmeg-butter. 

MCynnecoliliu  (Gr.  fi^foi^,  ant ;  fiios,  life). 
A  genus  of  Marsupial  quadrupeds  which  feed 
on  ants.  The  only  fcaown  spedes,  Myrmeco- 
bius  faeciatue,  is  a  na1iy«  of  Australia. 

XBymieoopluiffifc  (Gr.  u^fiv^,  and  ^dryw, 
I  eat).  The  name  of  a  genus  of  Edentate 
quadrupeds  which  feed  on  ants,  and  are  called 
ant-eaters.  They  are  peculiar  to  the  continent 
of  South  America. 

BKym&eleonides  ^Gr.  fi^M^,  and  \4wp, 
Uon).  The  family  of  insects  commonly  called 
ant-lions,  haying  the  genus  Myrmeleon  as  the 
type. 

BCyrmidoBS  (€hr.  WvpfuU9fts).  The  fol- 
lowers whom  AdiiUes  led  from  Phthia  to 
the  Trqjan  war.  The  name  (like  that  of 
Adiilles,  Helen,  Paris,  and  many  others) 
cannot  be  eizpl^ned  by  any  Greek  words. 
According  to  one  yersion  of  the  mjth,  Zeus 
deceiyed  Eurymedusa,  daughter  of  Cleitus,  in 
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the  form  of  an  ant  (fi6p/ai^),  and  beesme  Die 
father  of  Myrmidon,  the  eponym  of  the  Mjr* 
midones.  The  Homeric  poems  exhilnt  thp 
Myrmidons  as  warriors  who  cannot  act  except 
at  the  bidding  of  Achilleus.  'Where  he  ap- 
pears, they  rush  forth  like  wolves,  A»ic«  fit 
(//.  xyi.  156).  The  simile  which  follows 
lays  spedal  stress  on  the  fiery  colour  of  their 
cheeks,  and  the  blood-red  hue  of  their  tongues 
and  jaws.  These  images  are  in  strict  accord- 
ance with  the  solar  character  of  Achillea 
[Mtteologt],  and  the  expression  X&km  thoB 
at  once  suggests  a  comparison  with  the  mjtb 
of  Ltcaon,  CaUisto  and  Areas,  and  with  ih» 
epithet  Lydus  (Xixios)  applied  to  Phffibiu 
(iEschylus,  Thcb.  146).  The  Myrmidons  voold 
thus  be  the  streaming  rays  which  break  farth 
when  the  sim  reappears  after  being  yeiled  bj 
clouds.    [Epic  ;  Illu).] 

Xyrobalaa  (Gr.  fivpofidKopos,  because  for- 
merly used  in  the  preparation  ol  ungveotsl 
A  bitterish  austere  frmt,  brought  from  India. 
Belleric  M^baians  are  the  fruit  of  Teradndia 
Belleriea,  Chebuhc  of  71  Chebtda,  Indian  of  7. 
dtrina,  Myrobalans  are  used  by  the  Hindus 
in  calico  printing  and  medicine.  The  fruits  of 
EmbHea  officinalis  are  sometimes  called  Emblic 
Myrobalans. 

BCyronio  Aoid*  One  of  the  componenti 
of  black  mustard  seed. 

BCyroalB.    [MusTASD,  Oil  of.] 

Mjriwpemmm  (Gr.  /t^por,  and  eripfM, 
seed).  To  this  genus  of  Leguminota  belouL' 
the  plants  yielding  the  Balsams  of  Pen  and 
of  Tolu.  The  first  is  the  produce  of  M.  p(; 
ruiferum,  and  is  obtained  by  makiiig  inci- 
sions in  the  bark,  thrusting  cotton  rsgs  into 
the  wound,  and  lighting  a  fire  round  the 
tree  to  liqud^  the  balsauL  The  rags  are 
afterwards  boiled,  and  the  balaim  coQecU 
below.  It  has  a  fragrant  aromaiae  smell  and 
taste,  and  has  been  used  in  chronic  coughs, 
&c.  The  second  is  sinular  in  chazacter,  and 
is  deriyed  from  M,  toluiftrtem.  They  are 
tropical  American  trees,  with  mequally  pn* 
nate  leayes,  and  axillary  raeetti'V  of  vnite 
or  rose-coloured  fiowem. 

Myrozjnto  Aold  (Gr.  pudptm,  and  i^k 
sharp).  A  substance  obtained  from  the  Pern- 
yian  balsam,  the  produce  of  the  Mytv^nrmvm 
psrutferum,  formerly  called  MyroscgloH, 

]IC3rnA(Lat.myTrha,  Gr.M^^).  Thisgnm 
lesin  is  imported  from  Turkey.  It  is  produced 
by  Balsamodeiidron  Myrrha  in  irzegalar  tnin 
and  lumps,  of  a  reddish  brown  oofour,  a  fra- 
grant odour,  and  a  warm  but  bitter  tasta 
It  is  a  good  stimulating  fonie  medicine,  and 
is  giyen  in  doses  of  from  flye  to  tvcnty 
grains. 

Myrrliie  Aeld.  A  subetaaoe  obtained  by 
heating  the  resin  of  myrrh. 

MsrrslDaoeeD  (Myrsine,  one  of  the  genen). 
A  natural  order  of  i>erigynoiu  EzogeDS,  re- 
ferred by  Lindley  to  his  ^rtnsal  alliiuica.  lo 
this  group  they  are  known  by  thdr  woodj 
stems,  by  haying  stamens  oppesita  the  petala» 
and  by  thdr  indehiscent    drupaoeous  froit. 
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They  oeear  chiefly  in  islands  of  cqtiable  tem- 
penton,  as  those  of  the  Indian  Ocean,  Man- 
litiiis,  Bourbon,  and  Madagascar.     Many  of 
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been  exercised  seems  scarcely  less  dear.  Beyond 
this,  the  subject  is  involved  in  great  uncertainty, 
and  it  might  be  rash  to  do  more  than  state 


tiiera  are  ornamental,  but  little  is  known  of  the  opinions,  sometimes  conflicting,  which  have 


their  properties.  Bread  is  said  to  be  made 
from  the  pounded  seeds  of  l^ophrasta  Jussiai 
in  St  Domingo. 

(Myrtns,  one  of  the  genera), 


been    entertained   by  historical    critics    vith 
regard  to  the  origin  and  character  of  these 
mysteries.     The  idea  that  from  beginning  U^ 
end  they  were  an  imposition  for  the   mere 
Aa  important  natural  order  of  polypetaloiis   purpose  of  extending  the  authority  of  priests, 
Exo^ous  plants  of  a  woody  texture,  frequently  !  may  perhaps  be  dismissed  at  once.    As  in  the 
fonnijig  small  trees,  and  found  in  all  tropical   case  of  the  oracles,  the  mysteries  could  never 


tnd  temperate  countries,  where  they  are  often 
coltiTited  for  the  sake  of  their  viduable 
uomatic  properties.  They  belong  to  the  Myr- 
tal  alliance  of  epigynous  Exogens ;  and  their 


with  such  a  foundation  have  held  their  ground, 
while  it  is  also  certain  that  the  initiated  were 
not  only  not  all  priests,  but  numbered  among 
their  ranks  some  of  the  wisest  thinkers  and 


rncMt  essential  characters  are  to  have  poly-  I  the  greatest  statesmen.  In  Greece,  and  espe- 
petaloos  ealydfloral  flowers,  indefinite  stamens,  dally  at  Eleusis,  the  rites  had  apparently 
roand  erect  anthers,  inferior  fruit,  and  dotted  a  local  significance,  and  were  directly  referred 
leares  with  an  intra-marginal  vein.  The  spices  '  to  distinctively  Pelasgic  gods ;  hence  some  his- 
Qovet  and  Pimento  are  produced  by  Caryo-  [  torians  have  connect^  uie  mysteries  with  the 
fkj/Bus  aramatictu  and  Sktffenia  Pimanta ;  tiie  primitive  religion  of  Greece,  before  the  intro- 
agneable  fruits  called  Gttaffa,  Jamroaade,  and  ,  auction  of  the  frenzied  rites  of  Egypt,  Asia 
B09eapple$  are  yielded  by  Ptidium  Gttam,  Minor,  and  Thrace.  Thus  Bishop  Thirlwall 
BugaUa  maiaeoensis,  &c ;  while  the  enormous  regards  them  as  *  the  remains  of  a  worship 
GnmFtreei,  or  EuealypH,  of  New  Holland,  and  which  preceded  the  rise  of  the  Hellenic  mytho- 
the  Melaleuca,  wludi  furnishes  the  oil  of ,  logy  and  its  attendant  rites,  grounded  on  a 
eojtpuit  also  belong  to  the  order.  MyrtoMxa  i  view  of  nature,  less  fandful,  more  earnest, 
an  nearly  related  to  the  Onagraceous  order, '  and  better  fitted  to  awaken  both  philosophical 
from  vhich  they  differ  in  having  an  indefinite  thought  and  religious  feeling.'  At  the  same 
ismber  of  stamens ;  and  to  MeUutomace^t '  time  he  thinks  it  '  extremely  doubtful  how  far 
vfaich  have   rostrate   inflected    anthers    and    they  were  ever  used  for  the  exposition  of  thoo- 


nbbed  leaves. 

(iat.;  Gr.  fi^pros).    The  typical 


logical  doctrines  differing  from  the  popular 
creed.     (History  of  Greece,  ch.  xii.)    In  the 

^    .  ,   ,     -,-     __-    ^^ same  way,  from  the  manner  in  which  they  were 

^QS  of  the  order  MyrtacitB,  and  best  known    all  confused  in  the  minds  of  various  authors, 
iy  the  Common  Hyrde,  M.  communis,  a  shrub  !  Mr.  Orote  (History  of  Greice,  part  i.  ch.  i.) 


vi^  fragrant  shining  evergreen  leaves  and 
vbite  floirarB.  Amongst  the  andents  the  Myrtle 
vu  held  Bibered  to  Venus.  The  wood  is  very 
haid,  and  beantifally  mottled. 

HyMitiw*  An  anhydrous  carbonate  of 
eopper  found  at  A^sore  in  India. 

Ifjilmiilninw  (Gr.  fdora^,  the  upper  lip  or 
iMutaehe).  The  name  of  a  family  of  Infusories 
of  ths  tnbe  IHehoda,  induding  those  which 
km  Bopafldal  dlia,  or  flne  hair-like  processes, 
<Iuposea  in  groups.  Many  spedes  of  animals 
^am  their  trivial  name  from  the  same  root, 
as  the  Vespertiiioinystacinus,Gtwh\Bkeiedh&t; 
the  Caprim^ulffus  mysticalis,  or  bearded  goat- 
nder;  the   Cypselus  mystaceus,  or  betutled 

IUbImI—  (Ghr.  iii»,  to  be  dosed  or  shU, 
heaee  in4m,  to  initiate  in  mysteries,  labtmis,  one 
w  initiated,  and  itnorhptor).  The  desire  to 
ihrood  certain  doctrines  or  ceremonies  in  an 
obscoritj  pflDfltrable  onl^  by  those  who  have 
vndeigoiie  a  systematic  initiation  seems  to  have 
been  conunon  to  most  andent  nations.  Thus, 
we  find  such  mysteries  or  oivies  existing  in 
£(7pt,  Asia  Minor,  Greece,  £c. ;  and  it  has 
been  tlumght  that  in  the  latter  the^  were 
^ireetly  derived  from  the  former.  But  if  there 
ia  little  doubt  that  the  Gfreek  mysteries  were 


infers  a  dose  correspondence  in  character  be- 
tween the  rites  of  tne  Idsaan  Zeus  in  Crete, 
of  I)Sm4t^  at  Meusis,  of  the  Cabeiri  in  Samo- 
thraoe,  and  Dionysus  (Bacchus)  at  Ddphi  and 
Thebes.  These  rites  were  in  his  opimon  ori- 
ginally devoid  of  the  element  of  mysticism  or 
secrecy  which,  '  if  not  originally  derived  from 
Egypt,  at  least  received  from  thence  its  great- 
est stimulus:'  but  he  adds  that  this  change 
altered  also  the  original  idea,  and  that  the 
secrets  which  they  now  professed  to  teach 
would  '  be  such  as  to  justify  by  their  tenor  the 
interdict  on  public  divulgation,'  and  he  con- 
cludes that  it  has  never  bsen  shown,  and  is  to 
the  last  degree  improbable, '  that  any  recondite 
doctrine,  rdigious  or  philosophical,  was  attached 
to  the  mvsteries,  or  contained  in  the  holy 
stories/  whether  of  the  ^^i^ptian  priests  or  any 
others.  On  the  other  huid,  Dean  Milman 
(History  of  Christianity ,  vol.  i.  ch.  i.)  attributes 
to  them  a  Flantheistic  doctrine,  and  a  morality 
springing  from  the  andent  Nature-worship  of 
the  East.  But  that  the  character  of  these 
mysteries  was  essentially  dramatic,-  is  beyond 
question.  (Grote,  History  of  Greece,  part  ii. 
ch.  xliii.  vol.  v.  282,  note.)  This  fact  is  dearly 
proved  by  the  concluding  ceremonies  of  the 
greater  Meusinian  mysteries  ([apart  itom  any- 


greatlv  modifiJed  by  the  influence  of  Egyptian   thine  which  may  have  preceded  them),  when 

McerdotsliBm,  the  existence  of  mysteries  in  i  the  initiated,  returning  to  Athens,  sat  down  to 

Greece  before  any  such  inflnenoe  could  have   rest  on  the  roadside,  and  assailed  all  passers- 
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'bj  on  thd  bridge  of  the  CephiBQS  with  coarse 
ribaldry  and  ridicule.  This  jesting  and  scoffing, 
according  to  the  local  explanation,  merely  re- 
presented the  znde  i>la7fiLlne8B  of  the  servant- 
maid  lambS,  who  (in  the  Homeric  hymn  to 
BSmStdr)  is  said  to  have  distracted  the  grief 
of  the  sorrowing  goddess.  (Ghrote's  History  of 
Greece^  toI.  i.  p.  66  &c.) 

Of  the  Egyptian  mysteries,  and  the  alleged 
marvels  whidi  they  revealed  to  the  initiated, 
little  can  be  said  with  certainty.  Probably 
<  their  ceremonies  were  at  once  more  licentious 
and  more  profane  in  the  outpouring  both  of 
joy  and  sorrow  than  the  Greek;*  and  an 
intricate  yet  thoroughly  organised  priestly 
system  brought  the  dramatic  charactes  of  their 
mysteries  to  bear  with  greater  power  on  the 
minds  of  the  worshippers.  The  symbolical 
instruction,  which  is  said  to  have  been  given  in 
these  mysteries,  forms  the  groundwork  of  some 
chapters  in  Moore's  Tale  of  the  Epicurean. 
(For  a  further  account  of  them,  see  Cabinet 
Cydopadiaf  vol.  Ixi. ;  Sir  Q-.  Wilkinson's  An- 
cient Egyptians,  vol.  ii.  second  series.) 

It  is,  however,  urged  by  some,  that  the 
opinions  alrcadv  notic^  afibrd  only  a  partial 
explanation  of  toe  phenomena  of  the  mvsteries ; 
that  religious  celebrations  accompanied  by  rites 
which  are  in  varying  measure  common  to 
Greece,  E^ypt,  Syria,  PhoBnicia,  Hindustan, 
and  other  countaries,  cannot  be  explained  by 
reference  to  local  customs,  legends,  or  myths 
of  any  one  of  those  countries ;  that  no  theory 
can  be  accepted  as  satisfactory  which  fails  to 
throw  light  on  the  scattered  and  broken  evi- 
dences which  seem  to  indicate  a  common  origin 
for  all;  that  this  common  origin  seems  to 
be  the  worship  of  the  vivifying  principle,  as 
exhibited  in  the  procreatiye  powers  of  living 
beings,  and  symbolised  in  the  rites  of  Adonis, 
Aphrodite,  Isis,  Thammuz,  Ddm6t6r,  and  other 
deities.  That  the  LmoA.  from  time  immemorial 
has  been  a  chief  symbol  of  Hindu  worship, 
is,  it  is  maintained,  as  little  to  be  questioned 
as  that  the  adoration  of  the  Toaulvs  entered 
largely  into  that  of  the  Greeks.  The  corres- 
ponding emblem  to  the  Linga  was  the  Yoni,  or 
symbol  of  the  earth,  as  the  mother  of  living 
things ;  and  this  symbol,  under  its  name  Argha, 
signing  a  cup  or  vessel,  gave  rise, 'it  is 
affirmed,  to  the  myth  of  the  ship  Argo  (signum 
in  modum  libumse  figuratum:  Tacitus,  Germ,  9), 
Iswarra  (Dionysus)  being  styled  Argha-Kautha, 
or  lord  of  the  boat-shaped  vessel.  The  au- 
thority of  Theodoret,  Amobius,  and  Clement 
of  Alexandria  is  claimed  for  the  assertion  that 
the  Yoni  of  the  Hindus  was  an  object  of  Yene- 
ration  in  the  Eleusinian  mysteries ;  and  it  is 
asserted  that  the  purification  of  women  in  these 
mysteries  (as  exMbited  in  vases  in  the  Hamil- 
tonian  collection  at  the  British  Museum),  > 
answered  closely  to  that  of  the  Sacti  in  the  i 
mysteries  of  the  Hindus. 

The  whole  subject  requires  obviously  the  ' 

greatest  caution,  and  the  most  rigorous  scrutiny 

of  facts  and  evidence ;  but  as  the  enquiry  is  ' 

still  in  a  very  early  stage,  it  would  be  premature  I 
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to  add  any  further  remarks  to  the  foregoin]; 
sketch  of  the  several  opinions  entertained  by 
recent  writers. 

Mtstebibs.  In  Modem  Literature,  a  spedcs 
of  dramatic  composition,  with  characters  and 
'events  drawn  from  sacred  history.  Themjsteiies 
of  the  middle  ages  are  thought  by  some  to  h;iTe 
been  first  introduced  by  pil^ims  retumijag  from 
the  Holy  Land.  They  originated  among,  and 
were  probably  first  p^ormed  by,  ecclesiastics. 
However  serious  and  solemn  the  events  ^hich 
were  represented  in  these  singuhir  compositioiut, 
there  were  invariably,  in  the  litter  mysteries, 
two  characters  introduced  to  make  sport  for 
the  multitude:  namely,  the  Devil  and  the 
Vice — ^a  personage  accoutred  in  a  long  jerkiD, 
a  cap  with  ass's  ears,  and  a  dagger  of  hth. 
He  is  now  best  remembered  by  the  allusions  to 
his  character  and  office  in  the  plays  of  Shak- 
speare.  Miracles,  or  miracle-plays,  were  a 
species  of  mystery:  they  are  usually  said  to 
have  represented  the  martyrdoms  of  saints. 
In  the  sixteenth  century,  the  mysteries  were 
succeeded  by  moralities,  which  were  much  in 
vogue  about  the  time  when  the  Reformation 
made  its  chief  progress  in  England.  The 
characters  in  moralities  were  allegorical  per- 
sonages. Several  of  these  performances,  some 
by  no  means  destitute  of  poetical  merit,  remain 
to  us.  They  may  be  considered  as  the  la&t 
step  in  the  progress  made  by  the  dramatic  art 
in  modem  Europe,  before  it  reached  the  statioo 
and  character  which  it  has  ever  since  retained 

The  first  biblical  play  on  record  is  on  Ho&es, 
and  was  the  work«of  a  Jew.  named  Ezekiel  in 
the  second  century;  the  second  is  a  Greek 
tragedy  on  the  Passion  by  Gregory  Nazianzen. 
Beligious  plays  were  at  an  early  time  intrcH 
duced  into  convents,  and  eagerly  welcomed  as 
breaking  the  monotony  of  convent  Ufe.  A 
German  abbess  named  Hroswitha  composed 
some  dramas  of  this  kind  in  the  tenth  centnir. 
A  great  Passion-play  is  still  celebrated  ever}' 
tenth  year  at  the  httle  village  of  Oberammeigsu 
in  Bavaria ;  and  such  representations  mav  be 
seen  more  frequently  in  the  Basque  ooontry. 
(Lecky,  Mstory  of  Rationalism,  vol.  ii.  du  vi. ; 
Francesque  Mich^,  Le  Pays  Basque ;  Edinburgh 
Review,  April  1864,  p.  378  &c) 

MEystlelmi.  In  Keligion,  a  word  of  veiy 
vague  signification,  applied,  for  the  most  part, 
indiscriminately  to  aU  those  views  or  tenden- 
cies in  religion  which  aspire  towards  a  more 
direct  communication  between  man  and  Ood  (not 
through  the  medium  of  the  senses,  but  through 
the  inward  perception  of  the  mind)  than  thst 
which  may  be  obtained  through  revebti.-n. 
Thus,  the  Pantheism  of  the  ancient  philosopbt-rs 
and  many  modem  religionists,  which  supposed 
a  God  existing  in  all  space  and  matter,  and 
revealed  to  us  in  the  outward  manifestations 
of  things ;  the  Quietism  of  Madame  (riiyon, 
Fdnelon,  A'c,  who  sought  for  direct  revelation 
from  the  Divinity  to  the  believer  in  a  spec'i-"> 
of  ecstasy ;  the  Pietism  of  Molinos ;  the 
doctrines  of  the  Illuminati  in  Germany;  the 
visions  of  Swedenboig;  and  some  of  the  notions 
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preYBlent  among  the  Methodists  and  other 
Bectfl  among  onnelyes — ^all  approximate  to 
mvsticisni. 

Blljrtliolonr  (G^r.  tiv&oXoyia).  By  this  term 
is  generally  understood  the  bodj  of  legends  or 
traditionB  handed  down  by  a  people  respecting 
their  gods,  heroes,  and  preternatural  beings. 
It  has  been  ascertained  that  the  mythology  of 
all  the  Airan  nations  has  a  common  source 
and  groundwork:  and  that  this  groundwork 
was  the  ordinary  speech  of  the  people  before 
the  dispersion  of  the  race.  This  hinguago,  as 
is  erident  from  the  Vedic  Hymns,  &c.,  attached 
a  living  force  to  all  natural  objects ;  and  when 
its  original  meaning  had  been  half  forgotten  by 
the  several  branches  of  the  race  in  their  new 
homes,  its  expressions  still  remained  in  the 
description  of  personal  and  anthropomorphous 
gods.  Every  word  became  an  attribute,  and 
all  ideas,  once  grouped  around  a  single  object, 
branched  off  into  distinct  personifications. 
Thus  the  sun  had  been  the  lord  of  light,  the 
driver  of  the  chariot  of  the  day ;  he  had  toiled 
and  laboured  for  men,  and  sunk  down  to  rest 
after  hard  battle  in  the  evening.  From  such 
phrases  sprang  Phoebus  and  Apollo ;  and  while 
Helios  remained  enthroned  m  the  sun,  his 
toils  and  death-struggles  were  transferred  to 
Heracles  (Hercules).  Thus  Endymion,  a  word 
meaning  nothing  more  than  the  setting  sun, 
became  a  youth  who  slept  in  the  cave  of 
Latmos  (or  forgetfulness).  [Lethb  and  La.- 
ToxA.]  Hence  the  mythology  of  the  Greeks, 
Romans,  &c.,  becomes  strictly  a  part  of  com- 
parative philology,  and  can  only  be  explained 
by  it 

Mttholoot,  Cokpabativh.  As  long  as  any 
people  are  acquainted  only  with  their  own 
legends  and  their  own  language,  it  is  as  impos- 
sible for  them  to  analyse  these  tales  to  any  good 
pirrpose  as  it  was  for  Csesar  to  know  that  the 
Gauls  whom  he  subdued  spoke  a  language  akin 
to  his  own.  The  Greek  could  not  of  course  fail 
to  see  the  meaning  of  many  names  in  his  mytho- 
logy. He  could  not  but  inow  that  such  names 
as  Telephasstt,  Eurycleia,  Euiygeneia,  lol^, 
Phaethon,  were  words  which  signified  light, 
far-shooting  and  wide-spreading:  but  there 
▼ere  many  others  of  which  he  could  make 
nothing.  He  had  received  the  exquisite 
legend  of  Hhw-mibr  [which  see]  ;  but  he  had 
not  the  due  to  guide  him  to  the  origin  of  the 
name:  and  he  was  wholly  unable  to  explain 
such  names  as  Achilleus,  Paris,  Helen,  Pro- 
cris,  Ixion,  by  any  words  belonging  to  his  own 
language.  Hence  he  was  driven  to  conjecture ; 
and  each  false  guess  became  probably  the 
germ  of  a  new  version  of  the  myth,  while  it 
removed  the  tale  farther  from  its  original 
condition  of  mythical  speech  into  the  con- 
crete form  of  an  anthropomorphous  and  not 
nnfrequently  repulsive  and  immoral  legend. 
Of  these  tales  each  country  and  almost  every 
city  retained  its  own  version,  without  any  con- 
sciousness that  they  were  for  the  most  part 
only  difforent  forms  of  the  same  story.  Tims 
the  citizen  of  Argos  took  pride  in  the  myths 
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!  which  clustered  round  the  name  of  Perseua ; 

'  while  the  men  of  Athens,  Calydon,  and  Thebes 
had  their  tales  of  Theseus,  &dipus,  and  Me- 
leagros.  Yet  the  deeds  attributed  to  them 
resembled  each  other  in  a  way  which  nothing 
but  the  difference  of  names  could  have  hidden 
from  their  eyes.  Perseus  is  the  destroyer,  and 
he  is  the  slayer  of  Medusa  and  the  Libyan 
monster ;  but  Apollo,  also  the  destroyer,  slays 
the  serpent  P}'thon,  and  Bellerophon  is  the 
slayer  of  BeUeros.     Perseus  goes  to  the  land 

'  of  the  Graise  and  the  Gorgons  against  his 
will ;  but  against  his  will  Heracles  also  toiled 

I  for  Eurystheus,  and  Apollo  served  as  a  bond- 

I  man  in  the  house  of  Admetus.  Theseus  also 
is  a  destroyer.  He  slays  the  Minotaur,  and 
destroys  the  mighty  robbers  who  desolated  the 
land.     IVrseus  again  is  the  child  of  Danad, 

;  and  the  golden  shower ;  but  Phoebus  is  born 
in  Lykia,  the  land  of  light.  [Ltcaon.]  All 
these  heroes,  again,  move  from  east  to  west, 
Perseus  to  the  home  of  the  Gorgons,  Heracles 
to  the- land  of  the  Hesperides,  Rephalos  from 
H3rmettus  to  the  Leucadian  cape.  Thev  are  all 
armed  with  invincible  weapons:  Apollo  Chy- 
saor  bears  his  sword;  Artemis  the  spear  which 
slays  Procris ;  Bellerophon,  Heracles,  and  Achil- 
leus the  arrows  which  no  enemy  may  with- 
stand. All  labour  for  the  good,  of  men,  and 
the  life  of  all  closes  in  darkness,  and  gene- 
rally with  disaster.  Perseus  slays  Acnsios, 
(Edipus  kills  Laios,  Kephalos  destroys  Procris ; 
and  all  do  these  deeds  unwittingly.  These 
parallelisms  may  be  indefinitely  extended. 
CEdipus,  Paris,  Perseus,  Telephos,  are  all  im- 
mediately after  their  birth  cast  forth  to  die  : 
all  are  preserved  in  the  same  way  with  Cyrus, 
Romulus,  and  Ghandragupta.  If  Theseus  aban- 
dons Ariadnd,  Paris  forsakes  (Enon6,  while 
Deianeira  and  Coronis  are  deserted  by  Hera- 
cles and  Apollo.  The  imagery  which  runs 
through  the  legends  is  the  same.  A  spot- 
less white  bull  bears  Europa  across  the  sea : 
a  golden  ram  carries  away  the  chjldren  of 
Nepheld,  the  cloud.  Hermes  steals  the  herds 
of  Phoebus,  the  lord  of  light ;  while  Phaothusa 
and  Lampetie,  the  bright  and  glistering,  lead 
the  cattle  of  Helios,  the  sun,  to  their  pastures. 
But  while  to  the  Greeks  all  these  were  different 
personages,  their  legends  exhibit  many  points 
of  contact:  and  thus  the  epos  of  Argos,  for 
example,  is  twisted  into  a  complicated  chain 
with  that  of  Attica.  All  this  by  itself  is 
remarkable  enough ;  but  the  wonder  becomes 
much  greater  when  we  find  stories  substantially 
the  same  recurring  in  the  mythology  of  North- 
ern Europe.  The  Norse  heroes  are  likewise 
destroyers  of  dragons  that  lie  coiled  round  sleep- 
ing maidens,  and  Sifrit  and  Sigurdr  toil  and 
fiiiht  for  others  not  less  than  Heracles,  Perseus, 
Achilleus,  or  Bellerophon.  If  Heracles  sees 
I0I6  again  at  the  end  of  his  career,  if  Briseis  is 
restored  to  Achilleus,  and  (Enond  to  Paris,  so 
Brenhyldr  comes  before  Sigurdr  in  the  hour 
of  his  death.  Like  Achilleus,  the  Norse  Baldr 
and  the  Persian  Isfendiyar  can  be  wounded 
only  in  a  single  spot.    The  life  of  Meleagroa 
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cannot  be  cut  short  until  the  torch  kindled  at 
his  birth  has  been  extingnished :  and,  like  the 
Jewish  Samson,  Nisos  cannot  be  oyercome  as 
long  as  the  mystic  locks  of  hair  remain 
nnuom.  The  tale  of  Perseus  is  repeated  in 
that  of  his  descendant  Heracles,  bnt  so  is  that 
of  Sigordr  in  the  legend  of  Kagnar  Lodbrog. 
Thus  the  Hellenic  and  the  Norse  tales  have 
each  their  own  significance ;  but  they  all  point 
in  the  same  direction.  It  is  the  same  story  of 
the  struggling  and  toiling  sun,  producing  fruits 
for  the  children  of  men,  conquering  his  enemies 
but  conquered  himself  by  an  inexorable  fate. 
Procris,  in  the  Athenian  legend,  is  the  child  of 
Herse  the  dew,  Eos  is  still  Qie  morning,  8elSnd 
is  still  the  moon,  Endymion  is  the  son  of  Aeth- 
lios  the  toiler,  Phaetiion  is  still  the  brilliant 
chUd  of  Helios,  the  sun.  Judging,  then,  from 
the  eyidence  before  us,  we  should  be  led  to  infer 
that  where  the  Greek  spoke  of  Perseus,  the  slayer 
of  Medusa,  as  being  the  child  of  Dana^  the 
ancestors  of  the  Greek  had  spoken  of  the  sun, 
the  destroyer  of  night,  as  the  child  jof  the 
golden  dawn;  that  when  the  Homerio  poets 
spoke  of  the  death  of  Achilleus  and  Meleagros, 
their  fathers  had  spoken  of  the  brief  but  mag- 
nificent career  of  the  short-liyed  sun.  It  is 
dear,  therefore,  that  if  adequate  eyidence  for 
such  a  form  of  speech  could  be  found,  it  would 
furnish  the  key  to  the  mythology  not  only  of 
the  Greek,  but  of  the  Teuton,  the  Scandinayian, 
and  the  Persian.  Under  the  head  of  Lan- 
ouAOB  it  has  been  shown  that  the  discoyery 
of  Sanscrit  rendered  a  science  of  comparatiye 
philology  not  only  possible,  but  certain.  The 
same  discoyery  supplied  the  mythological  key 
which  had  been  so  long  sought  in  yain.  This 
key  is  furnished  by  the  earlier  Vedic  hymos. 
(Max  Miiller,  HUiory  of  Sanskrit  Literature.) 
In  these  hymns,  Kepb^los,  Procris,  Hermes, 
Daphnd,  stand  forth  as  simple  names  for  the 
sun,  the  dew,  the  wind,  and  the  dawn,  each  re- 
cognised as  such,  yet  each  endowed  with  the 
most  perfect  consciousness.  In  these  hymns, 
when  the  night  comes,  the  people  say,  '  Our 
friend  the  sun  is  dead :  will  he  rise  ?  will  the 
dawn  come  back  again?'  and  thus  we  see 
at  once  the  death  of  Heracles  or  Kephalos, 
and  the  weary  waiting  while  Leto  struggles 
with  the  birth  of  Phcebus.  When  the  day 
comes  back,  the  cry,  *  Rise !  our  life,  our 
spirit  is  come  back,  carries  us  at  once  to 
the  Homeric  hymn  and  the  joyous  shout  of 
aU  the  gods  when  Phcebus  springs  to  life  and 
light  in  Delos.  In  these  early  songs,  the  dawn 
ii  a  maiden  loyed  by  Indra,  from  whose  pursuit 
she  flies,  as  Daphne  fied  firom  Apollo,  and  the 
tale  of  Orpheus  and  Eurydike  appears  in 
its  earlier  dress  as  the  legend  of  Uryasi  and 
Purdrayas.  The  morning  Ayith  its  early  breeze 
exhibits  the  germ  of  the  tale  of  Hermes,  and 
betrays  the  first  sign  of  the  faithlessness  of 
Helen.  [Paris.]  At  once,  names  which  in 
Greek  mythology  had  defied  all  analysis 
become  transparently  clear.  The  Kentaurs 
or  Cbntauus  are  the  Sanscrit  Gandharyas,  the 
bright  clouds  in  whose  sirms  the  sun  reposes 
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as  he  journeys  through  the  sky.  Izion,  the 
lawless  loyer  of  HSra,  is  identified  with  the 
Sanscrit  Akshiy&n,  the  being  who  tuns  on 
a  wheel,  the  four^spoked  cross  seen  in  the 
heayens  at  noontide. 

But  it  is  obyious  that  language  which  might 
be  both  innocent  and  beautifid  when  appii«d 
to  the  sights  and  sounds  of  the  naturd  vorld, 
might  assume  incongruous,  repulsiye,  or  dis- 
gusting  phases,  when  these  sights  and  sounds 
are  anthropomorphised.  Thus  (Edipos  like 
Perseus  slays  his  grandsire,  and  as  Hezseks 
is  in  the  end  reunited  to  I0I6,  is  aftenraids 
solaced  with  the  loye  of  locastd  ( Jocasta).  Bat 
locast^  is  his  mother :  and  the  application  of 
Greek  ethical  sentiment  conyerted  the  lagend 
into  an  appalling  tale  of  incest,  disaster,  ind 
ruin,  until  in  the  end  Antigon^  comforts  him 
in  his  dying  hour,  as'IoU,  Briseis,  and  (Enon& 
stand  at  last  by  the  side  of  those  who  had  loved 
them  and  forsaken  them.  Of  such  legandi  the 
lUtid  and  the  Odyssey  present  only  yazTing 
forms ;  how  closely  these  forms  resonble  each 
other,  can  be  determined  only  by  an  analjsii 
of  those  poems,  for  which  we  haye  here  no 
space;  but  such  an  examination  seems  to 
warrant  the  conclusion  that  not  only  in  the 
chief  incidents  of  the  story,  but  inthepenoul 
characteristics  of  Achilleus  and  Odysseus,  of 
Paris  and  Helen,  of  Phaethon  and  Telemachos, 
the  Homeric  poets  worked  on  materials  vhidi 
came  to  them  as  a  heritage  from  times  loog 
since  passed  away.  They  might  embeUish  the 
materials,  but  they  could  not^  and  assnredlj 
they  haye  not,  in  each  case,  departed  from  the 

rset  before  them.  It  would  follow,  then, 
the  characters  which  they  portrayed  are 
not  in  strictness  of  speech  national,  or  iode>d 
cyen  human.  We  haye  nothing  to  warrant  the 
conclusion  that  the  fierce  wrath  of  Acfailleoi 
and  Odysseus  was  eyer  exhibited  by  Acfaaian 
chieftains ;  and  if  we  attempt  to  expLun  ibi 
tale  by  a  reference  to  national  character,  ▼« 
find  ourselyes  utterly  unable  to  explain  vhy 
they  fix  on  the  methods  which  they  choose  fo! 
accomplishing  their  yengeance  and  winning 
their  yictory ;  why,  for  instance,  Achilleus,  like 
Melcjigros,  should  choose  inaction  as  the  mode 
of  ayenging  himself,  and  why  he  shoold  make 
a  yow  not  to  rest  until  the  blood  of  human 
yictims  should  flow  on  the  funeral  pile  of 
Patroclos,  or  why,  sgain,  PenelopA  ahoold 
weaye  and  unweaye  her  web  [HYPSRBoasixs], 
and  why  she  should  refuse  to  see  her  hnsland 
until  the  eyening,  and  then  test  him  bj  bring- 
ing before  him  the  beautiful  tapestry  which  he 
had  woyen  for  her  long  ago.  [Rishis,  thb 
SayEN.] 

Thus,  then,  in  India  and  Greece,  in  Iforwaji 
Germany,  Scandinavia,  and  Persia,  we  hate  a 
mythical  system  which  is  essentially  the  same; 
in  which  the  most  striking  names  and  incidents, 
the  most  remarkable  details  and  imageiy,  are 
repeated  with  wonderful  closeness.  We  find 
this  parallelism  in  the  legends  of  racxs  who 
haye  certainly  had  no  communication  with  each 
other  since  they  assumed  the  form  of  distinct 
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nations,  and  who  in  all  other  reepecta. exhibit 
ycry  few  (if  any)  common  characteristica ; 
and  if  we  find  that  their  most  complicated 
epic  poems  disclose  the  same  framework 
which  is  seen  eyen  in  the  most  fragmentary 
legends,  if  we  find  that  the  adventures  or  the 
inaction  of  their  heroes  are  simply  the  result  of 
an  inevitable  process  going  on  m  all  kindred 
langnaf  es,  then  all  charges  of  immorality 
foundea  on  the  character  of  these  adventures 
fall  at  once  to  the  ground.  It  is  simply  im- 
possible that  such  poets  as  iBschylus  and  Sopho- 
cles were  descended  from  a  people  who,  some 
centuries  before,  had  deliberately  sat  down  to 
invent  ridiculous  or  loathsome  fictions  about 
the  gods  and  heroes  whom  they  worshipped  and 
revoed.  In  the  Yedic  mythology,  Pn^ipati, 
the  lord  of  creation,  did  violence  to  his  own 
daughter;  but  Kum4rila  was  ready  with  an 
explanation  which  the  science  of  comparative 
mythology  has  established  as  incontestable. 
(Max  Miiller's  History  of  BanskrU  Literature^ 
p.  530.)  The  legend  of  Erichthonioe,  the  coarsest 
perhaps  in  the  whole  range  of  Qreek  mythology 
(Apollodorus  viii.  1.  46),  resolves  itself  into  a 
few  mythical  phrases  as  beautiful  as  they 
are  innocent  and  pure;  and  all  mystery 
therefore  is  removed  from  that  strange  com- 
bination of  repulsive  legends  with  a  sensitive 
morality  which  is  exhibited  in  the  Hesiodic 
poem  of  the  Works  and  Days.  These  legends 
lay  bare  to  us,  in  fact,  the  workings  of  the 
human  mind  from  a  time  indefinitely  trans- 
cending all  historical  memorials  whatsoever ; 
and  so  clear  is  the  light  thus  thrown  on  the 
earliest  phases  of  human  thought,  that  in  the 
judgment  of  Professor  Max  Miiller  '  the  idea 
of  a  humanity  emerging  slowly  &om  the  depths 
of  an  animal  brutality  can  never  be  maintained 
figain.' 

The  object  of  this  brief  sketch  of  the 
results  already  attained  by  the  science  of 
comparative  mythology,  will  have  been  fully 
attained  if  it  leads  the  reader  impartially 
to  examine  the  evidence  which  may  be  ad- 
duced for  and  against  the  several  proposi- 
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tions  under  which  its  conclusions  may  be 
summed  up.  A  more  complete  account  of 
the  Subject  will  be  found  in  Max  Miiller's 
■Comparative  Mythology,*  in  Oxford  Essays 
for  1856 ;  Lectures  on  Language,  second  series, 
by  the  same  author ;  Breal,  Hercule  et  Cacus, 
and  Le  Myths  d'CEdipe;  Cox's  Tales  of  the 
Gods  and  Heroes^  and  TaUs  of  Thebes  and 
Ar^os;  Dasent,  Popular  Tales  from  the  Norse 
Gnmm,  Deutsche  Sfythdoaie ;  Welcker,  Gotten 
Ishre;  Creuzer,  Symbolik  der  Alten  Volker 
Kelly,  Indo-European  Folklore,  &c. 

B^jttlaoeans  (Gr.  /ivrlAof,  Lat.  mytilus, 
a  mussel).  The  name  of  the  family  of 
Lamellibranchiate  Molluscs  having  the  genus 
Mytilus,  or  common  mussel,  for  its  type, 
and  characterised  by  the  mantle  being  open 
anteriorly,  and  by  having  a  foot  either  suffi- 
ciently developed  for  the  office  of  progres- 
sive motion,  or  serving  to  draw  out,  direct,  and 
fix  the  byssus. 

MjrtUiu  (Lat.).  A  name  applied  by  Linnseus 
to  all  Testaceous  Yermes  whi^  have  a  bivalve 
shell,  rough,  and  generally  affixed  by  a  byssus, 
with  a  hi^e,  mostly  without  teeth,  generally 
with  a  subulate,  excavated,  longitudinal  line. 
The  species  comprehended  under  the  above 
phrase  are  placed  by  Cuvier  in  the  Testaceous 
order  of  Acephalous  Molluscs,  and  have  been 
subdivided  into  the  genus  Mytilus  proper  (of 
which  the  common  edible  mussel,  Mytilus 
edtUiSf  is  an  example) ;  Modiolus,  Lam. ;  lAlho' 
domus,  Cuv. ;  Anodonta,  Brug. ;  Atfieula,  Brug. ; 
and  Mdeagrina,  Lam.,  which  produces  Uie 
most  precious  pearls.  Extensive  establish- 
ments are  maintained  at  Ceylon  and  other 
places  for  the  express  purpose  of  collecting 
the  Meleagrina  margaritifera,  or  pearl  oyster. 

Myzina  (Gr.  fii^a,  mucus).  The  name  of 
a  genus  of  Cydostomous  fishes,  remarkable 
for  their  mucous  slippery  integument:  the 
species  called  glutinous  hag  (Myxine  glufinosa) 
is  a  native  of  the  British  seas ;  its  habits  are 
parasitic,  and  it  is  most  commonly  met  with  in 
the  interior  of  a  cod  upon  whose  fiesh  it  has 
been  preying. 
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V.  One  of  the  Uquid  series  of  letters.  It 
is  common  to  all  known  languages,  and  is  in- 
terchangeable, more  particularly  in  the  Latin, 
Greek,  and  other  cognate  languages,  with  a 
Tarietyof  letters.  As  an  abbreviation,  N  is 
used  for  north,  numero,  &c. ;  N.B.  for  nota 
bene ;  NX.  for  non  liquet  (i.  e.  the  case  is  not 
dear  enough  to  pass  sentence  on);  N.P.  for 
notarius  publicus,  &c. 

Vablmo.    One  of  the  most  famous  musical 

instnunenta   among  the  Hebrews.    Its  form 

and  nature   are  so  little    known  that    Cal- 

met  thinks  it  was  a  harp,  Kircher  a  psaltt'ry 
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or  stringed  instrument  of  percussion  played  on 
by  sticks,  and  Harmer  {Observations  on  Sorip' 
ture)  hints  at  its  being  a  bagpipe.  Bythner 
(Lyra)  says  that  it  was  like  a  leathern  bottle, 
explaining  his  meaning  to  be  that  it  bore  a 
resemblance  to  the  ancient  Greek  and  Boman 
lyre,  the  body  of  which  was  made  of  the  shell 
of  the  tortoise.  The  authority  of  Josephns 
(Ant.  Jud.  vii.  3.  12),  if  to  be  relied  upon, 
distinctly  shows  it  was  not  an  instrument  of 
percussion,  but  played  upon  with  the  fingers ; 
his  words  are,  ri  i/dfiKa,  8<i8cira  ^6yyovs  ^x^wra, 
rois   SoicTuAoi?   xpo^ou.      Its  having    twelve 
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sounds,  without  telling  how  those  sounds  were 
produced,  whether  by  strings  or  wind,  leayea 
the  matter  so  doubtful  that  the  reader  must 
decide  for  himself. 

irabob  (a  corrupdon  of  naw&b,  from  naib, 
a  deputy).  The  title  of  the  goTemor  of  a  pro- 
yince  or  commander  of  an  army,  in  India, 
under  the  rule  of  the  Mpguls.  The  nabob 
Was,  properly  speaking,  a  subordinate  provin- 
cial governor  under  the  subahdar ;  i.  e.  governor 
of  a  subah,  or  larger  province.  In  the  decay 
of  the  Mogul  empire,  many  of  the  nabobs 
Ijeciime  virtually  independent,  until  their  do- 
minions were  induced  by  the  English.  The 
term  nabob  is  vulgarly  applied  to  Europeans 
who  have  amassed  a  large  fortune  in  the  East 
Indies,  and  live  in  Easte^  splendour. 

arabonassar,  Bra  oC  In  Astronomy, 
an  era,  followed  by  Hipparchus  and  Ptolemy, 
and  adopted  from  the  Chaldean  astronomers, 
who  had  been  in  the  habit  of  referring  the 
observations  of  eclipses  to  the  beginning  of  the 
reign  of  Nabonassar,  the  alleged  founder  of 
the  Babylonish  empire.  This  era  Niebuhr 
{Lectures  on  Ancimt  History  i.  29)  regards  as 
*  firmly  established  in  history,'  while  he  looks 
on  Nabonassar  as  a  prince  who  shook  off  the 
Assyrian  yoke,  and  re-established  the  indepen- 
dence of  Babylon.  But  while  Niebuhr  re^rds 
this  fact  as  placed  beyond  all  doubt,  Sir  G-. 
0.  Lewis  {Astronomy  of  the  Ancients^  428) 
regards  the  astronomical  canon  for  the  period 
before  Cyrus  as  '  a  complete  historical  puzzle,' 
and  remarks  that  '  the  name  of  Nabonassar, 
from  whom  the  era  is  denominated,  is  unknown 
to  us  from  any  other  source.'  His  conclusion 
is  that  the  canon  is  referred  to  an  arbitrary 
date,  altogether  beyond  the  evidence  of  history. 
Mr.  Grote  {History  of  Greece^  part  ii.  ch.  xix.) 
states  that  'the  earliest  Chaldean  astrono- 
mical observation,  known  to  the  astronomer 
Ptolemy,  both  precise  and  of  ascertained  date 
to  a  degree  sufficient  for»scientific  use,  was  a 
lunar  eclipse  of  the  19th  of  March  721  b.o., 
the  27th  year  of  the  era  of  Nabonassar,' 
which  begins  with  February  26,  747  b.c. 

Vaoarat  (Span,  nacar,  mother  of  peart). 
A  term  applied  to  a  pale  red  colour  with  an 
orange  cast.  The  nacar  at  of  Portugal  is  a 
fine  linen  fabric,  dyed  fugitively  of  this  tint. 
The  brightest  red  crapes  of  this  kind  are 
manufactured  by  the  Turks  of  Constantinople, 
(lire's  Dictionary  of  Arts.)     [RoroB.] 

iraorite  (Fr.  nacre,  mother  of  peart).  A 
talcose  silicate  of  alumina,  consisting  of  minute 
sailes,  with  a  glimmering  pearly  lustre. 

iradlr  (Arab,  nazeer,  opposite).  In  As- 
tronomy and  Geography,  the  point  of  the 
heavens  diametrically  opposite  to  the  zenith. 
The  zenith  and  nadir  are  the  two  poles  of 
the  horizon. 

Weenia  (Lat.).  A  funeral  diige  suns  to 
the  music  of  flutes.  The  liomans  persomfied 
Nsenia,  her  chapel  being  built  outside  the  walls 
near  the  Viminal  gate ;  her  worship  was  pro- 
bably designed  to  procure  rest  ana  peace  for 
the  dead. 
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(Lat).  A  spot  or  mark  upnn  the 
sldn  of  children  at  birth. 

Vaffelflulie  (G^.).  A  Swiss  and  Italian 
deposit  of  the  Miocene  or  middle  tertiary 
period,  part  of  it  being  magnificently  developed 
at  the  celebrated  hill  of  the  Superga  near  Turin. 
The  rock  is  generally  a  mass  of  conglomerate, 
and  is  locally  very  thick. 

Vacyaglte.  A  native  telluride  of  lead 
and  gold,  found  at  Nagyag  and  Ofl^baDja, 
in  Transylvania. 

WaiadB  (Gr.  NoZdlScs,  a  word  akin  to  i^ 
/  flow ;  vwSt  a  ship ;  Lat.  nare,  to  swim ;  the 
Sanscrit  root  being  snA,  to  wash).  In  Greek 
Mythology,  female  deities  who  presided  met 
fountains,  rivers,  brooks,  &c  The  number 
of  these  goddesses  was  indefinite.     [Ntkfhs.] 

WaladaoeSB  (from  Naias,  one  of  the  gemu). 
A  group  of  aquatic  inconspicuous  monocofyle- 
dons,  found  t>oth  in  salt  and  fresh  vnter. 
[Flxtviaiss.] 

WaU  (6kr.  nagel,  Gr.  5fii().  This  terra 
is  given  to  the  terminal  homy  appendage  of 
the  finger  and  toe  when  they  are  in  the  form 
of  flattened  or  depressed  plates,  serring  to 
support  a  broad  tactile  surface,  as  in  the 
human  Angers.  When  these  appendages  are 
compressec^  carved,  pointed,  and  extended 
beyond  the  digit,  they  are  calletl  talons  or 
clatps,  and  the  animal  bearing  them  is  said  to 
be  unyuiculate ;  when  they  encase  the  extremity 
of  a  digit  like  a  box,  they  are  odled  hoofif 
and  the  animal  is  unffulate, 

Wats  (G^.  vdUis,  a  naiad).  The  name  of  a 
genus  of  minute  Abranchiate  Anellides,  or  red- 
blooded  worms,  remarkable  for  their  powers 
of  reproducing  parts  of  the  body  when  muti- 
lated ;  and  for  procreating  their  kind  by  spon- 
taneous separation  of  the  hinder  segments  of 
the  trunk. 

WakeA  noorlnir.  In  Arcfaiteetoie,  the 
timber  work  of  a  floor,  which  supports  the 
boarding,  or  ceiling,  or  both  of  these  means 
of  covering. 

irame  (Lat.  nomen,  Fr.  nom).  The  de- 
signation by  which  any  individual  is  known. 
The  custom  adopted  in  personal  nomendatnre 
has  been  based  on  some  uniform  principle 
since  the  earliest  ages ;  modified,  however,  by 
the  varying  circumstances  of  different  coun- 
tries, and  according  to  the  more  or  less 
advanced  state  of  civilisation  of  every  people. 
Thus  in  the  early  state  of  society  of  the  Jews, 
Egyptians,  Persians,  Greeks,  Eoman8,Germiins, 
Gauls,  Britons,  and  indeed  of  every  nation,  no 
one  had  more  than  one  name ;  but  in  a  more 
advanced  period  one  or  more  additional  names 
were  given,  in  order  to  mark  the  different 
families  to  which  individuals  belonged,  as  well 
as  to  distinguish  members  of  the  same  family 
from  each  other.  To  effect  these  objects  the 
ancient  Bomans,  at  least  those  of  good  fanuly, 
generally  used  three  names — the  pranonun, 
the  noTneUf  and  the  oo^noTnen ;  the  first,  which 
was  given  on  the  assumption  of  the  toga  riri* 
lis,  marked  the  individual,  like  our  Christian 
name ;  the  second  distinguished  the  Gbns,  and 
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the  third  the  Fakilia,  to  which  he  belosgod. 
To  these,  howeyer,  was  sometimes  added  a 
fourth  name,  called  the  agnomen^  deiiyed  firom 
some  distingoiahiiig  peculiarities  in  each  indi- 
viduars  character  or  condition;  thus  Publius 
Cornelius  Scipio  was  named  Africanus^  from  his 
<>xploit8  in  Africa.  The  mode  of  designation 
adopted  in  all  the  countries  of  modem  Europe 
is  founded  on  a  principle  somewhat  analogous 
to  that  of  ancient  Borne ;  with  this  prominent 
dif&rence,  that  in  the  former  no  nomen  or  clan 
appellation  interrenes  between  the  pnstiomen 
(or  Christian  name)  and  the  coffnotnen  (or  sur- 

Mme).      [SlTSNAHB.] 

Vandii.  The  name  of  the  American  ostrich 
{Bhea  americana),    [Rhxa.] 

VUike«B.  A  yellowian  or  buff-coloured 
cotton  cloth,  largely  manufactured  at  Nankin 
in  China.  Its  colour  is  that  of  the  cotton 
wool  of  which  it  is  manu&ctured.  They  are 
sometimes  bleached,  and  then  are  called  white 
nankeens.  Imitation  nankeens  are  manufac- 
tured at  Manchester ;  but  th^sse  are  confessedly 
of  an  inferior  quality  to  the  Chinese,  neither 
lasting  so  long;  nor  holding  their  colour  so 
welL 

Vantesy  Bdiot  of.     [Edict.] 

Vaos  or  Wave  (Gr.  t^s,  a  house  or  tern- 
fit).  In  Architecture,  that  part  of  a  temple 
which  is  enclosed-  by  ^e  walls.  The  part  in 
front  of  it  was  called  the  pronaoSj  the  part  that 
occupied  the 'rear  being  called  the  jpeticum. 
In  modem  ecdesiastical  architecture  the  term 
nave  is  applied  to  the  middle  part  or  alley  of 
a  church,  between  the  aisles  or  wings,  to  the 
west  of  ^e  transepts  and  choir. 

VapliflMU  Tnis  term,  originally  applied 
to  one  of  the  products  of  the  dutillation  of  pit 
coal,  has  been  extended  to  a  yariety  of  natiye 
hjdrocarbons,  issuing  often  in  large  quantities 
from  fissures  in  connection  with  coal  strata  and 
in  other  localities.  The  Burmese  petroleum  or 
naphtha  has  long  been  celebrated;  it  issues 
from  a  sandy  loam  resting  on  bituminous 
shale,  and  coal  strata,  and  is  used  in  lamps, 
and  mixed  with  earth  for  fueL 

Enormous  quantities  of  naphtha,  under  the 
name  of  rock  oil,  have  been  imported  from 
Canada  and  ^m  the  United  States.  The 
Mecca  wells  of  Ohio  are  sunk  in  a  sand-stone 
saturated  with  the  oil,  and  have  yielded  from 
twelye  to  twenty  barrels  of  oil  daily.  One  of 
the  Canadian  wells  is  said  to  have  yielded  a 
thousand  gallons  an  hour,  much  of  which  ran  to 
waste  from  want  of  means  to  store  it.  These 
supplies  are  apparently  inexhaustible,  and  have 
led,  as  already  stated,  to  large  importations  into 
this  country,  where  the  oils  are  used  for  various 
purposes.  It  need  scarcely  be  observed,  that 
on  account  of  the  ready  and  dangerous  in- 
flammability of  all  these  products,  careful  pre- 
cautions against  fire  are  requisite  in  the  ware- 
houses in  which  they  are  stored. 

When  these  oils  are  subjected  to  fractional 

distillation  they  are    separable  into  several 

distinct  hydrocarbons,  and  they  differ  in  com- 

ix^ition  and   in  specific  gravity  accordingly; 
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that  of  rock  oil  varies  from  0'830  to  0*890,  and 
their  boiling  points  are  liable  to  corresponding 
variations.  (Mansfield,  Quart.  Joum.  Ckcm, 
8oc.  i.  252;  De  la  Hue,  Proceedings  of  the 
Royal  Society  J  viii.  221.) 

Sapbtbalene  or  Vaplitliallii.^  This 
is  a  solid  hydrocarbon =C,^H,o,  formed  du- 
ring the  destructive  distillation  of  pit  coal  for 
the  production  of  gas.  It  is  obtained  by  re- 
distilling the  coal  tar.  It  is  a  white  crystalline 
substance,  heavier  than  water,  and  of  a  pecu- 
liar aromatic  odour.  It  is  extremely  volatile 
(fusing  at  \^(P\  and  ite  vapour  condenses 
in  laige  white  flaky  crystals.  It  bums  with 
much  smoke.  It  is  soluble  in  alcohol  and  ether. 
This  substance  has  given  rise  to  an  infinity  of 
compounds  with  acids,  chlorine,  bromine,  &c. 
none  of  which  are  of  practical  importance,  but 
curious  in  reference  to  the  substitution  of  com- 
pounds, and  to  the  nomenclatural  difficulties  in 
which  they  are  involved.  (Miller's  EU  menis  of 
Chemistry  m.  667.)  In  some  of  our  gas-works 
naphthalene  is  occasionally  formed  in  such 
quantities  as  to  produce  much  inconvenience  by 
plugging  up  the  service  pipes. 

srapbtliaUc  Add.  Phthalie  Acid.  A 
crystalline  product  obtained  by  the  action  of 
nitric  acid  on  naphthalin:  it  has  also  been 
similarly  obtained  from  alizarin. 

Wapler*s  Bones  or  Hods.  An  instrument 
contrived  by  Lord  Napier,  the  inventor  of  lo- 
garithms, for  facilitating  the  performance  of 
multiplication  and  division.  It  was  described 
by  Napier  himself  in  his  Rabdologia,  Edinburgh 
1617 ;  a  short  explanation  is  also  given  in  the 
Penny  CyclojKsdia.  Although  interesting  as  a 
curiosity,  the  instrument  is  practically  useless. 

Vaples  Tellow.  A  celebrated  yellow 
pigment^  formerly  made  by  a  secret  process  at 
Naples,  and  used  not  only  in  oil  painting,  but 
as  an  enamel  colour ;  it  is  said  to  be  a  mixture 
of  the  oxides  of  antimony,  lead,  and  zinc. 

WapoleoBit  Code  of.  In  1802,  during 
the  temporary  calm  of  the  Peace  of  Amiens, 
Napoleon,  then  First  Consul,  undertook  the 
great  tesk  of  forming  a  civil  code.  It  was  in- 
trusted to  a  commission  of  the  council  of  state ; 
of  which  Tronchet,  Eoederer,  Portalis,  Thibau- 
deau,  Cambac^s,  Lebrun,  were  the  leading 
members.  '  Trondiet '  (said  Napoleon  himself 
to  Las  Casas)  *was  the  soul  of  the  code.* 
{Memoirs,  part  iii.  234.)  Portalis  has  also 
the  credit  of  an  importent  share  in  ite  com- 
position. But  Napoleon  himself  took  great 
interest  in  the  subject,  and  mingled  eagerly  in 
the  discussions  of  the  commission,  as  appears 
by  the  procfes»verbal  of  those  discnssions.  After 
all  aUowanoes  made  for  the  unparalleled  flat- 
teries of  the  Napoleoniste,  his  remarks  are 
said  to  show  great  intuitive  sagacity,  much 
readiness,  and  a  peculiarly  enquiring  disposition, 
which  often  led  him  to  the  principles  of  things, 
while  men  of  less  natural  power  and  trained 
in  a  different  school  were  busying  themselves 
improfitobly  with  the  matters  on  the  surface. 
*  I  had  at  first  fancied,'  he  says,  *it  would  be 
possible  to  reduce  all  laws  to  simple  geometri- 
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cal  demonstratioiiB,  so  that  every  man  who 
could  read  and  connect  hia  ideas  together  wosld 
be  able  to  decide  for  himself ;  but  I  became 
convinced  almost  immediately  after  that  this 
idea  was  absurd.'  (Las  Gasas,  Mem,  part  vi. 
263.)  Still,  according  to  himself,  he  continued 
to  cherish  the  scarcely  less  absurd  idea  that  no 
other  laws  might  be  necessary  than  those  in- 
serted in  the  ^e.  The  second  volume  of  the 
work  of  Thibaudeau  {8ur  le  Consulat  et  VEm- 
pire)  is  perhaps  the  most  useful  to  consult  for 
the  history  of  these  discussions.  According 
to  him,  the  secretaiy  Locr^  did  not  in  any 
degree  improve  the  speeches  of  the  First  Ck)nsid 
in  his  report  Although  the  ideas  of  Napoleon 
himself  are  said  to  have  entered  largely  into 
the  composition  of  the  code,  it  does  not  appear 
clearly  in  what  important  particulars  this  was 
the  case ;  except  in  one  singular  instance,  that 
of  the  law  of  divorce  (b^k  i.  title  6),  the 
libertv  of  which  he  is  said  to  have  greatly  pro- 
motea.  The  Code  Civil  is  compost  of  a  great 
number  of  laws,  dated  from  the  '  14  Yentose, 
an  11'  (March,  1803),  to  24  Ventose,  an  12 
(March,  1804),  in  which  latter  month  they  were 
united  in  a  single  code ;  and  which  was  repub- 
lished under  the  empire  in  1807.  The  '  Code 
de  ProcMure  Civile '  was  put  in  force  on  the 
1st  of  January  1807 ;  the  Code  of  Commerce 
dates  from  the  same  year;  the  'Code  d*In- 
struction  Criminelle'  from  November  1808; 
the  *  Code  P^nal '  from  Kebruaiy  1810 ;  which 
last  is  a  revision  of  the  'Code  P^nal'  and 
*  Code  des  Dalits  et  des  Peines '  of  the  Bevo- 
lution.  But  the  *  Code  Civil'  is  that  to  which 
the  term  '  Code  Napol^n '  is  in  common  lan- 
guage particularly  applied.  It  consists  of  three 
books ;  the  first  *  of  persons,'  subdivided  under 
eleven  titles ;  the  second '  of  goods  (biens),  and 
the  different  modifications  of  property,'  com< 
prising  four  titles ;  the  third  '  of  the  different 
manners  in  which  property  is  acquired,'  with 
twenty  titles.  These  last  are  again  subdivided 
into  chapters  and  sections ;  and  the  whole  code 
consists  of  articles  numbered  in  arithmetical 
order  through  the  whole,  in  all  2281.  The 
most  important  provisions  of  the  code  as  to 
the  civil  state  of  persons  are  those  relating  to 
marriage  and  divorce.  With  regai'd  to  pro- 
pertjf,  its  fundamental  law  is  that  of  equal  suc- 
cession by  heirs,  the  abolition  of  most  distinc- 
tions between  landed  and  movable  property, 
and  the  restraint  imposed  by  it  on  the  testa- 
mentary power.  In  the  general  character  of 
its  system,  the  Code  Napoleon  merely  consoli- 
dated the  revolutionary  laws  already  existing. 
[Code.] 

Varoela  (Gr.  vdpKJi,  nuTnbness).  One  of  the 
vegeto-alkaline  bases,  contained  in  opium,  and 
discovered  by  Pelletier  in  1832.  Its  medical 
virtues  have  not  been  ascertained.  Its  compo- 
sition is  said  to  be  C^  »  H,^  0|,  N.    [Opiuk.] 

iraroUsus  (-Or.  vdpieurcos).  In  Botany,  a 
genus  of  £ndogens  belonging  to  the  natural 
order  AinaryUidacea,  among  which  it  is  known 
by  its  flowers  growing  upon  a  scape,  and  having 
a  cup  at  their  mouth,  the  stamens  opposite  the 
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sepaUbding longer  than  the  oChen.  Thespedcf 
are  very  numerous ;  and  from  their  d^cate 
shape,  soft  and  various  colour,  and  sweet  scent, 
have  long  been  favourite  objects  of  cultivation, 
especially  the  Bafibdils,  Jonquils,  and  Tasetus. 
Some  of  the  more  hardy  species  grow  inHA  in 
OUT  woods  and  under  our  bulges ;  but  the  finer 
sorts  are  natives  of  more  southern  latitudes. 
They  axe  divided  into  several  groups  or  sab- 
genera,  of  which  the  principal  are:  j^ax^  the 
Dafifodils;  &anyma2ec,  the  Rush  Dd]fodil8;F(r- 
mione,  the  Polyamthus  Narcissi;  and  (^uUia, 
the  Mock  Narcissi. 

Narcissus.  In  Mythology,  the  beaatiM 
son  of  Kephisus  and  the  nymph  JAncfpe. 
The  legends  connected  with  his  name  are  by 
no  means  consistent.  According  to  one  ver- 
sion, he  was  insensible  to  the  feeling  of  love, 
and  Echo,  failing  to  win  his  a£fection,  died  of 
grief;  as  a  punishment,  Nemens  made  him 
fall  in  love  with  his  own  image,  reflected  in 
water,  and  Narcissus  in  bis  turn  pined  avay 
from  unsatisfied  long;ing.  The  story  of  his  meta- 
morphosis into  the  flower,  so  called,  is  given  oniy 
in  the  version  adopted  by  Ovid,  and  this  Tor- 
sion says  that  he  killed  himself,  and  that  the 
flower  sprang  from  his  blood;  while  Pauaanias, 
earnestly  combating  the  proposition  that  Nar- 
cissus was  BO  stupid  as  to  be  nnable  to  dts- 
tin^sh  a  man  from  a  man'ff  shadow  or  ima^, 
maintains  that  he  looked  at  his  image  in  a  veil 
to  remind  himself  of  a  sister  whom  he  had 
loved  and  who  had  died.  He  is  sure,  howerer, 
that  the  flower  existed  before  Narcissus,  becanse 
Persephonft  was  gathering  narcissi  in  the  fields 
of  £nna  when  she  was  stolen  away  by  Hades. 
To  so  devout  a  believer  in  the  supematoral,  the 
proof  was  conclusive;  but  these  inconsistent 
versions  show  at  the  least  that  the  idea  of  an 
actual  metamorphosis  was  of  oomparativelj 
late  growth. 

xrarooireiilne  (a  product  of  nareotine).  A 
basic  substance  resulting  from  the  oxidation 
of  nareotine. 

ararootlos  (Gr.  pdipiof).  Medicines  which 
produce  drowsiness,  sleep,  and  stupor.  Son» 
of  them  appear,  in  the  &r8t  instance,  to  act  as 
stimulants,  quickening  the  pulse,  and  roasing 
the  energy  of  the  nervous  system ;  and,  in  veiy 
small  doses,  this  is  their  most  obvious  operation. 
In  larger  doses  these  effects  are  followed  by  a 
tranquil  state  of  mind,  torpor,  and  even  coroa. 
Considerable  skill  and  experience  are  required 
in  the  successful  administration  of  these  medi- 
cines, both  as  regards  the  cases  in  which  iter 
are  to  be  prescribed,  the  doses  in  which  thev 
are  to  be  given,  and  the  peculiarities  of  habit 
which  often  interfere  with  and  modify  Acir 
usual  effects.  They  are  to  be  distingnisbed 
from  aedativeSj  which  do  not  produce  prehmi- 
nary  excitement.  Opium  is  a  narcotic,  henbane 
a  sedative.    [Anodykbs  ;  Htphotics.] 

Warootlno  (Gr.  i^ittj).  (C^Hj^O.jN.)  A 
crystallised  substance,  obtained  by  aige«ting 
opium  in  ether.  It  was  discovered  in  1803  hv 
Derosne,  and  supposed  to  be  the  narcotic  princi- 
ple of  opium  ;  but  this  has  since  been  sho^n  to 
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remdemore  exdiuiiyely  in  morphia,  and  nar^ 
coUne  is  poflaessed  rather  of  stimuLwt  qualities, 
and  is  thecanse,  perhaps,  of  the  excitement 
which  opium  occasiona ;  the  statements,  however, 
as  to  its  medidnal  action  are  much  atyariance. 
Narcotine  is  almost  insoluble  in  water  and  in 
weak  solutions  of  ammonia  and  potash.  Alcohol 
and  ether  disaolye  it>  but  not  yeiy  fireelj.  It 
fuses  at  268°,  and  concretes  into  a  crystalline 
mass  on  eooUng. 

Vard  (6r.  rapSoi).  The  Naid  of  the  ancients, 
or  Spikenard  as  it  is  usually  called,  is  now 
believed  to  have  been  the  produce  of  a  dwarf 
Valerianaceous  herb,  found  in  Nepal,  and 
known  to  botanists  as  the  Nardo$tachy»  Jata- 
utansi.   The  roots  are  said  to  be  very  fragrant. 

Vardoo  (its  native  name).  The  NaraUia 
foacropus,  or,  as  it  is  sometimes  called,  N. 
salvatriXf  the  spores  and  spore-cases  of  which 
are  pounded  by  the  native  Australians  and 
made  into  bread  or  porridge. 

Varratioii  (Lat,  narratio).  In  Rhetoric, 
the  term  usually  applied  to  the  second  division 
of  an  oratorical  discourse,  in  which  the  facts  of 
the  case  are  set  fortli  from  which  the  orator 
iiitends  to  draw  his  conclusions. 

Varthttz  (Ghr.  p^pOri^).  The  first  section'  or 
dmsion  in  the  Roman  basilicas,  allotted  espe- 
lially  to  the  monks  and  to  women,  and  used 
for  rogation^,  supplications,  night-watches,  and 
as  a  place  for  the  dead  during  the  performance 
of  the  fimeral  rites.  The  catechumens,  the 
eneignmeni  (or  persons  supposed  to  be  pos- 
Besaai  by  evil  spirits)  and  the  laps!  (or  persons 
who  had  denied  their  faith  during  times  of 
persecution)  were  also  restricted  to  this  ^art 
of  the  building.  The  baptistery  was  distinct 
frora  the  narthez,  being  reckoned  among  the 
(xrdrtBf  or  appurtenances  of  the  basilica. 
(Hook's  Church  Dictionary.) 

Narthbx.  The  genus  of  UmbeUifers  &om 
which   the    drug    Asafoetida    is    obtained. 

[ASAPffilTDA.] 

VarwluO.  The  common  name  of  the 
species  of  Cetacean  which  has  a  single  long 
protruded  tusk.    [Monodon.] 

^aaal  (Lat.  nasus,  nose),  A  nasal  pronun- 
ciation is  given  in  some  languages  to  particular 
letters,  as  in  French  to  the  letters  n  and  m  in 
certain  positions.  The  only  sound  approach- 
ing to  nasal  in  English  is  that  of  the  double 
consonant  ng ;  as  in  thinffj  ring^  &c. 

Vaaalto.    [Sbmnopithbcus.  j 

Vasoest  Btate.  Chemists  generally  ap- 
ply this  term  to  gaseous  bodies  at  the  moment 
of  their  evolution,  as  it  were,  frbm  liquids  or 
solids,  and  before  they  have  assumed  the 
aeriform  sfcite.  There  are  numerous  cases  in 
which  bodies,  having  no  tendency  to  combine 
^nder  ordinary  dicum  stances,  readily  unite 
vhen  presented  to  each  other  in  their  nascent 
Btiites.  Hydro^n  and  nitrogen  gases,  for  in- 
stance, when  mixed  together,  show  no  disposi- 
tion to  combine;  but  when  certain  organic 
bodies  containing  those  elements  are  heated, 
liK^y  are  evolved  in  their  nascent  states,  and 
eomline  so  as  to  form  ammonia ;  it  is  in  this 
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way  that  ammonia  is  abundantly  produced 
during  the  destructive  distillation  of  many 
kinds  of  animal  matter,  and  of  pit  coaL 
Hydrogen  gas  has  no  action,  under  ordinary 
circumstances,  on  sulphur  or  on  arsenic ;  but 
when  sulphide  of  iron  or  arsenide  of  sine  are 
acted  on  by  dilute  sulphuric  add,  the  hydrogen, 
at  the  moment  of  its  evolution,  combines  with 
the  sulphur  and  arsenic  to  form  sulphuretted 
and  arsenuretted  hydrogen.  The  destructive 
distillation  of  organic  substances  in  general 
furnishes  abundant  and  important  instances  of 
these  nascent  combinations. 

arastortliim  (Lat).  The  scientific  name 
of  a  genus  of  Cruciferous  plants  of  weedy 
character,  some  of  them  found  in  this  country, 
the  most  important  being  the  Wuter-cress,  JV. 
officinale.  It  is  also  a  popular  or  garden  name 
for  the  Trop<Bolum  or  Indian  Cress,  doubtless 
from  some  fancied  resemblance  in  its  properties 
to  those  of  the  true  Nasturtium. 

arasna  (Lat.  nasus,  a  nose).  A  genus  of 
Plantigrade  Mammalia,  so  called  from  the 
remarkable  elongation  and  upward  curve  of  the 
nose.  The  spedes  of  this  genus,  N,  rufa,  or 
red  coati,  and  N.  ftuea,  or  brown  coati,  are 
both  natives  of  South  America.  They  climb 
trees  in  pursuit  of  birds,  and  to  rob  their  nests ; 
they  burrow  for  shelter  at  the  foot  of  large 
trees,  and  often  undermine  them  to  such  an 
extent  that  they  are  liable  to  be  overturned 
even  by  a  slight  wind. 

irasnta  (Lat.  nasus).  A  term  in  Zoo- 
logy, signifying  the  prolongation  of  the  muz- 
zle into  the  form  of  a  nose,  as  in  the  Pera- 
meUa  wmUay  Pleuronectes  nasuitu,  Truxalis 
ncutuitu;  or  the  developement  of  the  integu- 
ment of  the  face  above  the  muzzle,  forming  a 
true  nose,  as  in  the  proboscis  monkey,  Simia 
nasuta.  Illiger  called  a  family  of  Multun- 
gulate  quadrupeds  with  the  nose  prolonged 
beyond  the  jaws,  and  movable,  as  in  the 
tapir,  Nasuta, 

Vatatorea  (Lat.  from  nato,  I  swim). 
Swimming  birds.  The  name  of  the  order  of 
birds  including  those  in  which  the  toes  are 
united  by  a  membrane,  whence  the  order  is 
also  termed  Palmipedes.  The  legs  are  phiced 
behind  the  equilibrium,  and  the  body  is  covered 
with  a  thick  coat  of  down  beneath  the  feathers. 
[Anskkks;  Anatid^.] 

Watatory.  In  Zoology,  a  term  used  to 
denote  that  a  locomotive  extremity,  or  other 
part,  is  provided  with  a  membrane,  or  with 
close-set  hairs,  by  which  it  is  adapted  for  dis- 
placing water. 

Vation  (Lat.  hatio,  from  nascor,  to  he 
Itom).  A  collective  appellation  for  a  people 
inhabiting  a  certain  extent  of  territory  under 
the  same  government.  The  word  is  also  used 
in  some  universities,  by  way  of  distinguishing 
students  of  different  mstricts  or  countries,  as 
the  case  may  be.  This  latter  meaning  is 
borrowed  from  the  custom  of  the  university  of 
Paris  previous  to  the  institution  of  faculties, 
when  iJiose  who  resorted  to  it  from  different 
countries    lived  imder  the  same  institutions 
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Rud  masters ;    a  common   eouniry,  however, 
being  the  only  bond  of  union. 

arattona,  Iiaw  of.    [Law.] 

aratlonal  Bebtt  In  Finance.  Under  the 
names  of  benevolences  and  loans,  the  English 
sovereigns  had  for  centuries  increased,  when- 
ever necessity  pressed  them,  such  resources  as 
could  be  derived  fix)m  their  estates,  from  their 
feudal  rights,  and  from  parliamentary  taxation. 
It  is  hardly  needful  to  say  that  these  debts 
were  rarely  repaid,  and  that  parliamentary 
supervision  over  such  parts  of  the  revenue  as 
were  applied  to  the  public  service  was,  ex- 
cept in  rare  cases,  unpractised  and  unknown. 
When  these  methods  of  raising  funds  were 
declared  illegal,  monarchs  sometimes  resorted 
to  violence,  as  Charles  L  and  Charles  II. 
did  in  the  seizure  of  the  merchants'  and 
goldsmiths'  deposits;  sometimes  they  bor- 
rowed on  their  personal  security,  as  Charles 
I.  borrowed  from  the  colle^  of  Oxford  and 
Cambridge,  from  the  Cavahers,  and  the  loyal 
corporations ;  sometimes  they  sold  their  pos- 
sessions, as  Charles  II.  sold  Dunkirk;  some- 
times tjiey  even  submitted  to  be  the  an- 
nuitants of  foreign  sovereigns,  as  the  same 
monarch  was  of  Louis  XIV.  A  parliament- 
ary guarantee  was  out  of  the  question,  for 
the  efFective  existence  of  such  a  security  im- 
plied the  collateral  necessity  of  parliamentary 
superintendence  and  control,  and  a  far  greater 
political  independence  than  the  house  of  Stuart 
could  have  endu|«d,  or  indeed  ever  suffered. 
Had  the  course  of  events  which  led  to  the 
devolution  taken  a  different  turn,  James  11., 
who  was  an  economical  and  thrifty  sove- 
reign, might  perhaps  have  so  husbanded  his 
ample  revenue  as  to  have  rendered  him- 
self at  once  independent  of  his  parliament 
and  of  Louis.  But  the  Revolution  threw  the 
crown  entirely  into  the  hands  of  the  House  of 
Commons,  and  made  the  monarch,  by  virtue  of 
its  fundamental  principles,  wholly  dependent . 
upon  the  people  for  his  supplies.  Public  debts  I 
had  been  created  by  the  Dutch  long  before  the 
era  of  the  Revolution,  and  there  cannot  be  a 
doubt  that  if  an  effectual  guarantee  had  been  ' 
possible,  securities  analogous  to  those  created  '• 
at  the  Revolution  would  have  been  negotiated 
during  the  Spanish  and  civil  wars,  and  even  | 
during  the  time  in  which  the  nation  was  bent 
on  recovering  the  Palatinate. 

It  is  true  that  at  the  Revolution  the  new 
settlement  was  in  great  danger,  but  it  may  be 
doubted  whether  the  danger  was  really  under- 
stood. At  the  present  time,  when  the  worthless-  ] 
ness  of  most  of  the  persons  who  joined  the 
standard  of  William  is  known,  it  is  quite  possi- 
ble to  be  wise  after  the  event ;  but  it  is  not 
likely  that  the  public  were  alive  to  the  perfidy 
of  the  men  who,  surrounding  the  throne  of 
WilUam,  made  ardent  professions  of  loyalty, 
and  all  the  while  corresponded  with  the 
court  at  St.  Germains.  The  intrigues  of  Louis 
XIV.  and  the  defence  of  the  Netherlands  were 
the  occasions  by  which  the  new  parliamentary 
system  was  enablitl  to  assert  its  authority 
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over  ihe  revenue,  to  give  the  most  satxsfUetorT 
pledge  of  its  power,  by  inducing  subscriptions 
on  the  part  of  the  mercantile  public  for  the 
relief  of  government  necessities,  and  to  prore 
itself,  in  great  degree  at  least,  the  expressed 
voice  of  the  people  at  large.  It  is  impossible 
to  conceive  the  existence  of  a  natioaal  debt, 
except  on  the  hypothesis  of  parliamentaz; 
independence,  because,  unless  the  nation  b^ 
personally  pledged  to  the  obligati<»i,  the 
security  is  worthless. 

In  oxder  of  time,  the  oldest  part  of  the 
national  debt  is  the  composition  made  totht; 
bankers  for  the  seisure  of  their  deposits,  i.  e. 
1,828,626/.,  in  the  Exchequer  on  the  6th  of 
JanuaiT,  1672.  To  still  the  panic  which  ensu«d 
upon  this  robbery,  the  king  promised  to  peij 
interest  at  the  rate  of  six  per  oeni.  on  the  sura 
appropriated ;  but,  as  might  be  expected,  hebroke 
his  word,  paid  no  interest,  took  no  steps  to 
li(^uidate  the  obligation,  and  the  bankers  neariy 
thirty  years  afterwards  were  obliged  to  aecppt  a 
composition,  by  which  interest  at  the  nte  ot 
three  percent,  was  secured  on  the  debt^  with  the 
option  of  redemption  on  repayment  of  half  the 
prindpaL  The  actual  debt  was  thus  reduce] 
to  664,263/.,  and  nearly  the  whole  was  absorbed 
in  the  subscription  of  the  South  Sea  Corapanr  f 
stock  in  1720,  thus  forming  the  earliest  part  of 
the  national  debt,  being  that  only  which  was  in- 
creased before  the  Revolution. 

It  has  been  observed  above  [Fukds,  Ptbuc], 
that  originally  the  word  fund  was  applied  to 
the  source  from  which  the  means  for  payin? 
interest  and  (where  the  debt  was  terminable) 
the  principal  were  to  be  derived,  and  that  mwh 
of  the  public  debt,  when  interpreted  accordip;; 
to  the  amount  originally  contributed  to  tK' 
exigencies  of  government,  is  fictitious.    [Fixp, 

SiNKIXO.]     • 

During  the  greater  part  of  the  eighteenth 
century,  loans  were  negotiated  in  a  number  of 
stocks.  For  instance,  the  subscriber  of  100/. 
received  a  certain  amount  in  consolidated  an- 
nuities at  three  per  cent.,  a  certain  amount  in  a 
four  or  five  per  cent  stock,  and  a  termioablo 
annuity.  Hence  the  creation  of  that  which  was 
called  lonff  annuities ;  the  extinction  of  vhieh 
has  been  a  considerable  relief  to  the  rerpnue 
of  late  years.  But  it  has  been  found  that  the 
terms  on  which  long  annuities  have  been  grant- 
ed have  been  exceedingly  disadvantagecns  to 
the  borrowers,  the  worth  of  the  annuity  having 
been  generally  far  in  excess  of  the  money  ad- 
vanced. This  was  still  more  notably  the  «» 
in  government  life  annuities;  in  regnlatitur 
which,  the  government  habitually  granteil  an 
annuity  worth  fourteen  years*  purtSiase  vh^Q 
the  actual  value  of  the  life  was  not  moR  than 
ten  years'  purchase. 

The  bank  of  England  has  always  negotiate! 
the  government  loans,  and  received  a  fiie^ 
sum  for  the  same.  Originally  the  interest  oo 
the  several  funds  was  paid  at  the  Excheqa^r. 
But  part  of  the  South  Sea  scheme  was  the 
consolidation  of  all  the  funds,  with  a  viev  to 
their  being  managed  by  the  company,  who  vrro 
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to  make  themflelTee  responsible  for  the  interest. 
Gradually  tlie  whole  management  of  the  debt, 
the  payment  of  interest,  the  drcnlation  of  Ex- 
chequer bills,  and  all  the  other  offices  connected 
with  the  financial  acts  of  the  goyemment,  haye 
leen  conferred  on  the  Bank,  which  receives  a 
stated  annual  simi  in  compensation,  with  the 
use  of  the  Exchequer  balances  remaining  in 
their  hands.  This  payment  is  300/.  per  million 
on  600  millions,  and  1601.  per  million  on 
all  above  600  millions.  Thus,  in  1863  the 
Bank  received  180,000/.  for  the  first-named 
portion,  and  20,224/.  for  the  management  of 
134,827,423/.  The  payment  of  interest  on  the 
eoyemment  annuities  forms  another  item  in 
the  expense  of  management,  this  payment  being 
provided  for  at  the  National  Debt  Office. 

The  public  debt  is  divided  into  that  con- 
tracted for  Great  Britain  and  Ireland ;  each  of 
these  heads  is  further  subdivided  into  perma- 
nent funded  debts  and  terminable  annuities,  and 
a^n  into  the  various  stocks,  created  either  by 
original  loan,  consolidation,  or  reduction,  with 
ch^es  of  interest  on  each  portion.  This  state 
of  the  debt  on  March  31,  1863,  is  given  in 
Table  L  with  the  purpose  of  exhibiting  the  form 
in  which  the  debt  and  chaiges  are  presented 
to  parliament  in  the  annual  volume  of  miscel- 
laneous statistics. 

The  debt  has  grown  during  periods  occupied 
bj  foreign  wars.  This  gnidnal  growth  is 
shown  in  Table  II.  with  the  diminntions  which 
hare  been  effected  in  its  amount  during  times 
of  peace.  The  redemption  amounts  to  less 
than  ten  per  cent,  upon  the  capital  created. 
For  the  expedients  which  have  been  from  time 
to  time  adopted,  for  the  purpose  of  liquidating 
pablic  obligations  either  in  whole  or  part,  see 

FCXD,  SiNZIKO. 

It  is  not  possible  to  separate  from  the  ordinary 
consequences  of  taxation  in  general  the  effects  of 
so  kige  an  annual  deduction  from  the  profits  of 
the  nation,  in  order  to  meet  the  interest  to  be 
paid  on  those  public  debts  which  have  been 
created  upon  the  guarantee  of  national  honour. 
These  profits  are  at  present  mulcted  to  the 
extent  of  twenty-six  millions  a  year ;  and  if 
it  were  possible  to  free  industry  from  so  vast 
an  incumbrance,  and  to  permit  the  accumulation 
and  productive  employment  of  so  large  an 
amount  of  a  nation's  annual  earnings,  it  would 
seem  that  industrial  efforts  would  be  recom- 
pensed by  a  far  larger  share  of  prosperity  than 
they  can  attain  under  the  pressure  of  such 
enormous  annual  obligations.  But  though 
taxation  diminishes  the  quantity  of  enjoyments 
pwsessed  by  the  contributor,  it  does  not  follow 
that  it  cripples  the  collective  energy  of  a  nation. 
It  may,  and  often  does  happen,  that  taxes  paid 
to  government  are  deductions  from  unnecessary 
expenditure,  and  that  the  proceeds  of  these 
taxes  are  devoted  towards  the  maintenance  of 
Jibour,  and  even  of  productive  labour.  If  in- 
deed a  war  expenditure  is  rendered  necessary 
in  order  to  support  the  independence  or  poli- 
tu'al  existence  of  a  nation,  however  much  the 
charges  may  press  upon  individuals,  its  effect 
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!*on  a  communily  is  rather  to  displace  a  portion 
'  of  profit,  which  may  have  been  spent  as  well  as 
saved,  from  particul&r  persons,  in  order  to  in- 
;  vest  it  in  permanent  advantage  to  the  nation 
I  at  large.    Government  expenditure,  even  for 
;  war,  is  not  necessarily  a  public  loss,  however 
'  just  it  may  be  that  war  should  not  be  undi-r- 
taken  except  under  the  pressure  of  overwhelm- 
ing necessity,  and  should  be,  as  far  as  its 
burdens  and  charges  are  oonoemed,  so  distri- 
buted as  to  affect  as  evenly  as  possible  all 
I  classes  alike.     The  pressure  of  the  interest  on 
the  public  debt  is  to  be  considered,  therefore, 
much  more  as  affecting  the  power  of  expendi- 
ture possessed  by  individuals,  than  as  really 
affecting  national  resources.     [Taxation.] 

Unlike  almost  all  other  nations,  the  English 
people  has  consistently  recognised  the  sanctity 
of  its  public  obligations ;  and  if  repudiation  has 
ever  been  recommended,  it  has  been  by  obscure 
persons,  who  have  been  met  by  indignation  or 
contempt.  Sometimes  indeed  it  has  been  argued 
that  the  act  of  a  generation  by  which  it  plcdgos 
posterity  to  the  liquidation  of  debts  incuiTud 
in  the  interest  of  a  bygone  policy,  or  a  tempo- 
rary advantage,  is  not  and  should  not  be  bind- 
ing on  posterity.  But  such  reasoning  ignores  the 
greatness  of  the  inheritance  which  has  been 
received  from  our  ancestors,  and  is  of  the  same 
nature  as  the  morality  which  would  accept  the 
estate  of  another,  and  dispute  the  debts  which 
have  been  contracted  for  the  purpose  of  de- 
fending, improving,  and  securing  the  estate. 
Even  if  the  political  action  of  our  forefathers 
was  not  wise  (and  much  if  not  by  far  the  greatest 
part  of  the  national^  debt  was  contracted  for 
unreal  or  illusory  objects),  supposed  value  was 
taken  by  the  act,  and  real  value  received  for  the 
obligation.  So  if  an  heir  received  an  inherit- 
ance from  his  ancestor,  and  on  taking  possession 
discovered  that  large  debts  were  due  from  the 
estate,  for  instance,  in  consequence  of  extrava- 
gant expenditure  on  an  election,  no  one  woubl 
admit  the  plea  that  the  futility  of  the  purpose 
for  which  the  liabilities  were  incurred,  or  the 
folly  of  the  ancestor,  entitled  the  heir  to  dis- 
pute or  deny  the  debt,  if  the  debt  were  bonA 
fide,  and  for  value  legally  received.  It  is  just 
indeed  that  those  who  have  received  the  largest 
share  of  the  inheritance,  or  have  derived  the 
greatest  advantage  from  the  outlay,  should  be 
Bable  to  the  largest  portion  of  the  obligation. 

In  the  debates  which  took  place  at  3ie  con- 
clusion of  the  Continental  war,  many  persons 
advocated  the  resumption  of^cash  payments,  in 
a  depreciated  currency,  suggesting  for  instance 
that  the  sovereign  should  contain  fifteen  shil- 
lings' worth  of  gold  only,  and  urging  that  as 
gold  had  stood  for  several  years  at  a  premium 
equivalent  to  such  a  depreciation,  and  as  large 
part  of  the  public  debt  had  been  created  in 
paper  having  a  forced  circulation,  it  was  just 
that  the  payment  of  the  interest  on  the  debt 
should  be  made  at  the  actually  low,  and  not  at 
the  nominally  high  rate  in  which  the  securities 
were  originally  funded.  The  plan  failed,  and 
most  righteously.    Only  one  part  of  the  state- 
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ment  was  tnie,  and  all  the  reasoning  was 
fallacious.  It  was  trae  that  a  laige,  but  cer- 
tainly not  the  largest,  part  of  the  existing  debt 
hud  been  created  in  a  depredated  paper.  Bnt 
the  terms  on  which  the  loan  was  made  implied, 
according  to  parliamentary  goarantee,  a  re- 
sumption of  cash  payments  within  a  year  after 
peace  was  declared ;  and  it  is  matter  of  his- 
tory that  steps  were  not  taken  to  redeem  this 
pledge  till  three  years  after  the  occurrence  of 
peace,  and  even  then  that  very  gradual  justice 
was  done  to  the  fund-holder.  Again,  durin^r 
the  whole  time  that  the  paper  was  depreciate<^ 
the  holders  of  all  stocks  created  before  the  war, 
and  before  the  Bank  paper  was  at  a  discount, 
were  paid  in  a  medium  which  reduced  the  actu- 
ally receivable  dividend  bv  the  full  amount  of 
the  depreciation,  and  so  had  inflicted  a  con- 
siderable wrong  on  the  public  creditor.  In 
short,  the  scheme,  amounting  to  a  repudia- 
tion of  a  fourth  of  the  national  debt,  was  as 
sophistical  as  it  was  dishonest,  and  would  have 
'  been  assuredly  suicidal. 

Beal  reductions  have  been  made  in  the 
amount  of  the  debt  bv  diminutions  in  the  rate 
of  interest.  By  far  the  largest  portion  of  the 
debt  consists  of  permanent  annuities,  analogous 
in  their  nature  to  a  perpetual  mortgage,  in 
which  the  mortgagee  foregoes  his  right  of  de- 
manding payment,  but  Uie  mort^gor  retains 
the  privilege  of  extinguishing  his  obligation 
by  repayment.  Hence  when  3ie  price  of  the 
security  exceeds  its  nominal  value,  it  becomes 
possible  to  create  a  new  debt  for  the  purpose 
of  extinguishing  the  old,  the  new  debt  being 
negotiated  at  a  lower  rate  of  interest.  At  diffe- 
rent periods,  advantage  has  been  taken  of  the 
high  value  of  public  securities  to  perform  this 
operation.  This  was  first  done  on  a  large 
scale,  after  several  previously  ineffectual  at- 
tempts, in  1749,  and  the  fund  created  formed 
the  basis  of  the  consolidated  annuities,  of 
which  more  than  half  the  public  debt  consists. 
Of  late  years  a  2^  per  cent,  stock  has  been 
formed. 

The  actual  burden  of  the  public  debt  and 
the  virtual  reduction  of  its  incidence  are  rela- 
tive to  the  annual  income  of  the  nation.  Obli- 
gations once  exceedingly  onerous  are  now 
comparatively  easy,  because  the  wealth  and 
pronts  of  the  nation  have  so  largely  increased. 
At  the  peace  of  1815,  the  charge  of  the  debt 
absorbed  the  greater  portion  of  the  annual 
revenue;  at  the  present  time,  although  re- 
duced in  amount  by  little  more  than  six 
millions,  it  does  not  form  much  more  than  a 
third  of  the  expenditure,  the  larger  revenue 
being  derived  with  less  difficulty  and  far 
less  personal  sacrifice  than  during  the  years 
which  followed  on  the  cessation  of  the  groat 
European  war. 

It  would  seem  that  the  best  means  by  which 
debt  can  be  cancelled,  is  by  the  creation  of 
long  annuities.  There  is  very  little  differ- 
ence in  market  value  betweep  an  annuity 
of  100  years  and  a  perpetual  payment,  al- 
though of  course  the  difficulty  of  estimating 
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the  present  value  of  a  long  annuity  bj  an 
individual  renders  it  next  to  unpossible' that 
such  securities  should  be  drculated  videlj 
among  the  ^neral  public  But  there  is  a 
dass  of  institutions  poculiarly  fitted  for  the 
negotiation  of  such  securities,  namely  insur- 
ance and  finance  companies,  who,  it  may  be 
supposed,  on  certain  advantages  being  offered, 
might  be  induced  to  make  considerable  inTest- 
ments  in  long  annuities,  and  be  able  to  recoup 
themselves  by  the  creation  of  a  reserve  cor^ 
responding  to  the  annual  depredation  of  the 
prindpal  sum.  At  present  only  about  17J 
millions  of  public  debt  is  in  the  coarse  of 
liquidation  by  these  means. 

Public  securities  present  certain  advantages 
to  investors,  and  are  protected  by  certain  pii- 
vileges.  No  duty  is  levied  on  purchase  and 
sale ;  brokers  are  obliged  to  transact  business 
for  thdr  clients  in  public  stocks  at  certain  fixed 
rates ;  and  till  lately  personal  property  in  the 
hands  of  trustees,  whidi  they  were  not  expressly 
authorised  by  the  instrument  of  trust  to  ioTt'st 
otherwise,  was  compnlsorily  invested  in  consols. 
Besides,  consols  may  be,  and  constantly  are, 
pledged  in  order  to  procure  bankers*  advances, 
and  so  to  a  great  extent  fulfil  the  foncdon 
of  deposit  accounts.  But  it  may  be  doubted 
whether  these  securities  are  ever  likely  to  be 
at  par  again.  So  many  new,  advantageous, 
ana  apparently  safe  objects  for  the  investment 
of  capitiil  have  been  and  are  discovered,  and 
the  principle  of  Jimited  liability  is  bdngapplieil 
so  extensively  to  commerdal  undertakings,  and 
is  absorbing  savings  on  so  large  a  scale,  that 
the  attractions  of  these  investments  come 
powerfully  into  competition  with  the  feeling 
and  desire  of  security  which  led  to  the  selec- 
tion of  consols.  The  fact  is  significant,  l«- 
cause  if  consols  remain  permanently  belov 
par,  the  prospect  of  reducing  the  incidence 
of  the  debt  by  conversion  into  stodc  of  a 
lower  denomination  is  finally  shut  off,  and 
the  onlv  means  by  which  the  amount  can  be 
lessened  will  be  by  the  continual  excess  of 
income  over  expenditure,  or  by  the  adoption  on 
a  large  scale  of  a  system  of  long  annuities,  by 
which  the  extinction  at  some  future  time  of  a 
large  portbn  of  debt  will  be  effected  at  a  small 
increase  of  annual  payment  for  a  period. 

The  liability  of  each  person,  in  the  popu- 
lation of  the  several  European  states,  towiids 
the  public  debt,  is  greatest  in  Great  Britain 
and  Ireland,  and  least  in  Switzerland ;  in  the 
former  amounting  to  27h  16*.,  in  the  latter  to 
U,  Zd.  The  NeSierlands  come  after  England, 
and  next  France.  The  French  debt  is  on  this 
calculation  less  than  half  the  Engb'sh  pro- 
portion. On  the  other  hand,  the  burden  of 
interest  is  higher  proportionately  in  France 
than  in  Great  Britain ;  for  though  the  English 
debt  is  so  large,  it  must  not  be  forgotten 
that  its  magnitude  is  due  to  the  fact,  that, 
unlike  almost  any  other,  this  country  has  nfr^ 
(with  the  exception  of  part  of  the  banker's 
debt,  already  noticed)  repudiated  any  of  its 
obfigatioTis, 
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Tabu  L  Amomnt  of  eaeh  Dbsobiption  of  the  PsRirAHairr  Fubuo  Fundbd  Debt,  and  of  the 
Tbucdtablb  Ammtttiibs,  tfi  ChuAT  Bbitaix  and  Ibblaitd  retptctivdy,  and  of  the 
UxnniDBD  DsBT  of  the  XJhitbd  Kingdom,  with  the  Amount  of  AmivAi.  Intbrbst  patabi  ji 
ON  BACH  BIND  OF  Bbbt,  Ml  Morch  81,  1863,  and  the  Amount  paid /or  the  Manaoembnt 
of  the  PfeBMANBNT  BBSt  in  the  eame  Year. 


Deacriptioii  of  Debt 


GsBAT  Bbitaik. 

Ptrmanent  Funded  Debt: — 
New  Annuities 
Conaolidated  Annuities 
Bednced  Annnities 
New  Annnities 
Bank  Debt  .... 
NewAmrailiM    . 

Ditto 

Kiftheqntf  Bonds 


Bate  of 
Interest 


Ainoimt  of  Debt   Annuel  Interest 


Bitimated  Cajpital 

Tenmnable  Annuities :— ^ 

Annnities  for  Hfe         •        .        .        .        . 

Ammities  for  tonns  of  yean 

Annnities  4  Geo.  lY.  e.22  expiring  April  5, 1 867 

Bed  Sea  Telegraph  Company's  Annnity,  ex- 
piring August  4,  1908 

Bed  Sea  Telegraph  Company's  Annuity,  ex- 
piring April  6,  1886 

Tontine  and  Exchequer  Life  Annuities 
(Bnglish) 

Tontine  and  Exchequer  Life  Annuities 
(Lish) 


Feroflnt. 

3 
8 
8 
3 


of  Debt. 


Total  Permanent  Debt  and  Terminable  An- 
nuities in  Great  Britain    .... 


Ibbland. 

PfTmaiie&t  Fnnded  Debt : — 
New  Annnities    . 
Consolidated  Annuities 
Beduced  Annuities 
New  Annuities 
Bank  Debt  . 
New  Annuities 


Tontine  Annnities  payable  in  Ireland  . 

Total   Permanent   Debt    and     Terminable 
Annuities  in  Ireland         .... 


Unxtbd  Kinodom. 

Total  of  Permanent  Fnnded  Debt 
Terminable  Annuities     . 
Unfunded  Debt,  Exchequer  Bills 
ler  Bonds         .... 


2* 
3 
8 
3 

H 
6 


186S 

« 

2,949,667 

400,237,361 

114,198,664 

213,130,896 

11,016,100 

240,746 

430,603 

418,300 


742,621,226 


1868 
£ 

73,741 

12,007,120 

3,426,956 

6,393,296 

380,463 

8,426 

21,630 

11,603 


22,272,026 


10,099,660 

639,979 

2,168,719 

818,199 

84,794 

68,696 

3,862,106 


17,742,061 


760,363,277 


3,080 

6,835,566 

137,316 

32,076,788 

2,680,769 

2,000 


40,686,608 
16,132 


40,700,640 


1,017,668 

76,200 

686,740 

36,000 

12,127 

18,341 

263,186 


1,999,261 


24,271,286 


77 

176,066 

4,199 

962,303 

86,600 

100 


1,227,246 
4,046 


1,231,291 


783,306,734 

17,767,183 

12,896,400 

6,000,000 


817,669,097 


23,499,260 

2,003,307 

869,876 

123,750 


26,996,193 


Cost  of  Management. 

To  Bank  of  England,  at  300/.  per  million 

160/.        „ 
Expense  of  National  Debt  Office 

Total 


£ 

180,000 
20,224 
14,983 

215,207 
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Tablb  II.    Amount  of  the  Primei^  and  Jnmtal  Charge  of  tie  Pitblie  Debt  at  different  Periodi 

mnee  the  SetfoltUum. 


Debt  at  the  Berolation,  in  1689 

Excess  of  debt  oontnctod  during  the  leign  of  William  III. 
above  debt  paid  off 

Debt  at  the  accession  of  Queen  Anne,  in  1702  . 
Debt  contracted  during  Queen  Anne's  reign 

Debt  at  the  accession  of  George  L,  in  1714 
Debt  paid  off  during  reign  of  G^ige  I.  above  debt  con- 
tracted  

Debt  at  the  accession  of  Geoige  IL,  in  1727      . 

Debt  contracted  from  the  accession  of  Geoige  II.  till  the 
peace  of  Paris  in  1763,  three  years  after  the  accession 
of  George  in. 

Debt  in  1763 

Paid  during  peace,  from  1763  to  1776       .... 

Debt  at  the  commoncement  of  the  American  war,  in  1776  . 
Debt  contracted  during  the  American  war 

Debt  at  the  concluBion  of  the  American  war,  in  1784 
Paid  during  peace,  from  1784  to  1793       .... 

Debt  at  the  commencement  of  the  French  war,  in  1792 
Debt  contracted  during  the  French  war    .... 

Total  funded  and  unfunded  debt  on  Februaiy  1,  1817, 

when  the  English  and  Irish  Exchequers  were  consolidated 

Debt  cancelled  from  Februaiy  1,  1817,  to  January  6,  1864 

Debt  created  by  Bufisian  war,  1866-9        .        .        .        . 

Cancelled  to  1863 

Debt  and  chaige,  March  81,  1868 

Prineiral.  Funded 
aadUnfimded 

TntcRitaad 

664.263 
16,730,439 

£ 
39,855 

J,271,087 

16,394,702 
87,760,661 

1,310,942 
2,040,416 

64,146,363 
2,063,125 

3,361,368    ' 

1,133.807    1 

62,092,238 
86,773,192 

2,217,551    1 
2,634,500 

138,866,430 
10,281,795 

4,852,051 
380,480 

128,683,636 
121,267.993 

4,471,571    1 
4,980,201    . 

249,861,628 
10,601,380 

9,451,772 

248,277 

239,360,148 
601,600.348 

9,208,495 
22,829,679 

840,860,491 
86,638,790 

32,038,174 

4,163,515 

766,311,701 
•  68,623,199 

27,874,659 
652,824 

823,934,900 
6,396,683 

28,627,483 
2,296,692 

817,639,317 

26,231,791 

See,  for  the  earUer  portion,  Grelliei^s  Eietory 
iff  the  National  Debt ;  and  for  the  later.  Porter's 
Progress  of  the  Nation, 

Wattonal  Befence.  The  defence  of  a 
state  or  a  nation  against  invasion.  The  short 
distance  of  our  shores  from  those  of  France 
rendering  us  peculiarly  liable  to  invasion  in 
case  of  hostilities  with  that  country,  the  best 
method  of  national  defence  for  England  has 
been  the  theme  of  much  contention.  Forts, 
iron-dad  ships,  larger  armies,  have  been  advo- 
cated. V^thin  the  last  few  years,  large  sums 
of  money  have  been  spent  on  the  national 
defences.  Our  dockyards  are  being  strongly 
fortified;  iron-clad  ships  have  been  built  for 
the  defence  of  our  coasts ;  and  large  bodies  of 
volunteers  have  been  trained,  who  could  be 
rapidly  massed  at  one  spot,  by  means  of  our 
railways,  in  the  event  of  a  threatened  invasion. 
But  it  must  not  be  forgotten  that  all  history 
shows  that  irregular  troops  can  never  success- 
fully oppose  regularly  disciplined  soldiers ;  and 
too  great  a  reduction  of  the  standing  army 
should  on  no  account  be  attempted,  while  all 
the  powers  abroad  are  so  fully  armed.  To 
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build  fortifications  without  soldiers  to  hold 
them,  to  mount  guns  without  gunners  to  sun 
them,  is  useless. 

BTatlTe  .Amalsam.  A  native  alloy  of 
quicksilver  and  silver.  It  occasionally  fomu 
perfect  crystals,  and  is  found  at  Almaden  in 
Spain,  Bosenau  in  Hungary,  MoschellandsbeTg 
in  Deux  Fonts,  Chili,  &c ;  chiefiy,  it  is  said, 
at  the  intersection  of  veins  of  mercury  and 
silver. 

aratlTitj.  In  Astrology,  a  term  syuoDTin- 
ous  with  HoROScopB. 

Vatrts  (Lat.  a  toaisr-snaJte).  The  sub- 
genus of  the  Linnsean  Colubri^  of  which  oiir 
common  harmless  snake.  Coluber  Natrix,  lino., 
is  the^rpe. 

VatroUta.  Prismatic  Zeolite.  Ahjdnted 
silicate  of  alumina  and  soda,  which  ooeors  io 
slender  or  acicular  crystals,  and  in  small  mum- 
millary  fibrous  masses  of  a  white,  yellovish, 
or  greyish  colour. 

VatroB.  Native  carbonate  of  soda  has 
long  been  known  under  this  name,  and  hencf 
the  term  natrium,  appHed  to  sodium  bv*  the 
German  chemists,  whidi  has  led  to  the  ailojv 
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tim  of  the  symbol  Na  for  that  metal.  It  is 
found  in  sandy  soils  of  vaxious  countries, 
hot  more  rapeciallj  in  I^gypt^  where  it  was 
andentljr  employed  in  the  art  of  embalming. 
[MmxT.]  It  occurs  also  in  Africa,  near 
Fezzan,  imder  the  name  of  trona,  at  Mara- 
caibo  in  Sooth  America,  and  in  large  quanti- 
ties in  the  plain  of  Debreczin  in  Hungary, 
uddsewfaere. 

VatuttL  In  Music,  a  character  marked 
tbiu  I .  Its  office  ia  to  contradict  the  flats  or 
fbrps  placed  at  the  beginning  of  a  stave  or 
elsewhere,  and  by  its  use  the  note  to  which  it 
is  pKfixed  returns  to  the  natural  scale  of  the 
vfait«  leys. 

Vataral  SUtorjr.  The  history  and  de- 
scription (if  the  natural  products  of  the  earth, 
vhether  minerals,  Tegetables,  or  animals,  to- 
gether with  a  sdentiflc  developement  of  their 
causes  and  effects.  The  seyeral  branches  of 
this  subject  are  treated  under  their  respective 
heads. 

Vatana  Ordmrs  of  Mants.  In  Botany, 
the  groups  of  genera  which  are  supposed  to  bear 
a  greater  resemblance  to  each  other  than  to  any- 
thing else.  They  may  be  said  to  be  coeval  with 
our  knowledge  of  plaiits ;  for  the  old  ideas  of 
grasses,  trees,  herSs,  com,  and  fruit  trees,  in- 
dicate a  perception  of  the  existence  of  some 
such  groups.  When  systematical  botany  first 
asramed  the  appearance  of  a  science,  we  find 
the  Umbelliferous,  Leguminous,  Liliaceous, 
Labiate,  and  Composite  orders,  more  or  less 
liistinctly  defined.  It  is,  however,  chiefly  to  the 
iiboors  of  botanists  posterior  to  the  days  of 
linoaeos,  especially  to  Jussieu  and  his  followers, 
that  we  owe  the  present  improved  limitation  of 
natunl  orders.  The  most  complete  account 
uf  them  in  ]&iglish  is  in  Lindley's  Vegetable 
Kingdom,  in  which  303  natural  orders  are  de- 
fined.   [Botany.] 

Vatand  VblloMplay  or  Vbysios.  The 
science  which  treats  of  the  properties  of  natural 
^<Aiefl,  and  the  action  of  their  masses  on  each 
rther.    [Physics.] 

yatnmllaatloB.  In  Ijaw,  the  process  by 
which  an  alien  is  placed  in  the  same  civil 
condition  as  if  he  had  been  bom  under 
the  dominion  of  the  state.  In  England,  this 
could  formerly  take  place  only  by  Act  of 
Parliament,  but  by  stat.  7  &  8  Vict.  c.  66  an 
alien  may  obtain  a  certificate  from  one  of 
the  principal  secretaries  of  state,  conferring 
OD  Mm  all  the  rights  and  capacities  of  a 
Batural-bora  British  subject,  except  those  of 
sitting  in  parliament  ana  being  a  member  of 
the  priyy  council.     [Alien.] 

Vatore  Viintiiay.  The  art  of  reproducing 
and  printing  on  paper  botanical  specimens  of 
flowers,  leaves,  or  of  whole  plants,  so  truth- 
fully that  the  microscope  may  detect  in  the 
print  peculiarities  too  minute  to  admit  of  imi- 
tation by  any  efiS>rt  on  the  part  of  the  engraver. 
The  art  was  first  practised  by  M.  Auer,  super- 
intendent of  the  Imperial  printing  office  in 
Vienna,  and  was  introduced  into  thos  country 
by  the  late  Mr,  Henry  Bradbury. 
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The  subject  to  be  printed  is  first  thoroughly 
dried  by  placing  it  between  thick  blotting  paper, 
and  pressing  it  in  a  screw  press,  frequently 
changing  the  paper,  and  repeating  the  process 
until  all  moisture  is  extracted;  in  some  instances 
the  services  of  the  sun,  or  even  of  artificial  heat, 
are  additionally  called  into  requisition.  When 
it  is  thoroughly  dried  (and  this  fiict  may  be  as- 
certained by  its  brittleness),  it  is  ready  for  ma- 
nipulation. The  plant  may  be  said  to  engrave 
its  own  plate  in  tlus  wise:  a  thick  piece  of  pure 
soft  sheet  lead,  rather  larger  than  the  paper 
on  which  the  subject  is  ultimately  to  be  printed, 
must  be  planed  as  bright  and  even  as  a  look- 
iitgglass.  It  may  be  here  mentioned,  that 
Mr.  Bradbury  found  this  his  only  difficulty — 
and  his  efforts  were  for  a  time  completely 
paralysed ;  for  although  the  process  was  per- 
fect in  other  respects,  the  plates  were  ribbed, 
as  it  is  termed,  and,  when  printed,  gave  im- 
pressions of  a  lai^e  number  of  latitudinal  lines 
not  intended  to  be  in  the  subject.  In  this 
exigency  he  apjplied  to  Mr.  James  Wood,  who, 
by  an  adaptation  of  the  knife  so  as  to  polish 
and  cut  at  the  same  time  so  soft  a  substance 
as  lead,  constraeted  a  machine  by  which  tons 
of  plates  have  been  since  satisfactorily  planed. 
Upon  the  bright  prepared  lead  plate  the  sub- 
ject is  laid  in  the  position  required,  and  is  then 
passed  between  powerful  rollers  of  polished 
steel,  until  the  plant  is  embedded  in  the 
lead,  and  a  fac-simile  matrix  is  the  result. 
Great  care  and  patience  now  become  requi- 
site, the  subject  having  to  be  disinterred  with- 
out injury  to  the  1^  plate;  this  is  done 
piecemeal,  and  the  blow-^ipe  is  found  to 
be  of  great  use  in  burning  the  particles 
which  cannot  easily  be  got  out  otherwise ;  and, 
as  some  of  the  more  delicate  portions  of  the 
lead  plates  would  become  fused,  and  conse- 
quently useless,  just  sufficient  flame  only  is 
applied  to  consume  the  dried  fibres.  One  or 
two  impressions  can  now  be  obtained  from  the 
lead  plate  by  the  copper-plate  press,  but  of 
course  the  softness  of  the  load  renders  another 
process  necessary  for  securing  large  quantities 
of  impressions.  The  back  and  edges  of  the 
lead  plate  are  therefore  covered  with  a  varnish, 
the  face  only  being  left  exposed ;  it  is  then 
suspended  in  an  electrotype  depositing  trough, 
and  a  deposit  of  copper  thrown  on  it,  and  al- 
lowed to  remain  until  the  copper  has  grown 
to  an  eighth  of  an  inch  in  thickness ;  the  lead 
plate  and  copper  impression  are  then  separated, 
the  copper  relief  plate  in  its  turn  undergoes 
the  varnishing  of  the  back  and  edges,  to  pre- 
vent the  adhesion  of  superfiuous  copper,  the 
face  being  well  black-leaded  with  the  purest 
plumbago  (to  prevent  the  two  copper  plates 
from  incorporating) ;  the  relief  plate  then  un- 
dergoes the  same  operation  that  the  lead  plate 
underwent,  the  result  being  another  deposit  the 
reverse  of  the  first.  These  in  their  turn  have 
to  be  separated,  and  the  climax  is  arrived  at^ 
viz.  the  production  of  an  engraved  copper  plata 
ready  for  the  printer,  who  inks  the  plate  in 
such  a  manner  as  to  represent  nature  as  nearly 
TT 


Digitized 


by  Google 


NAUOA 

as  may  be,  the  leaves  being  green,  and  the 
stems  and  roots  brown ;  he  then  pnlls  his  im- 
pression upon  unusually  soft  paper  at  an  iron 
copper-plate  press,  the  paper  sinking  to  the  full 
depth  of  the  plate,  and  an  embossed  printed  | 
picture  is  the  result.  (Wood's  T\/poffrapkical 
Adveriiser.)  The  Ferns  of  Cheat  Britain  avd  ; 
Ireland,  with  Text  hy  Lindley  and  Moore^  is  one 
of  the  most  beautiful  specimens  of  this  kind  of 
printing. 

araaoa.  In  Botany,  a  seed  in  which  the 
scar  of  the  hilum  occupies  one  third  part  of  the 
external  surface,  as  in  the  horse  chestnut. 

Vauorary  (Gbr.  vwrnpapia).  Before  the 
time  of  Solon  the  naucraries  were  political 
divisions  of  the  Athenian  people  answering  to 
the  Demi  of  the  constitution  of  Cleisthenes. 
Up  to  this  time  they  had  no  connection  with 
the  navy,  the  name  probably  being  derived 
from  yoitiv,  to  dwell,  and  icX^pot,  a  lot,  with 
the  simple  meaning  of  householder.  After- 
wards, each  naucrary  was  made  answerable 
for  providing  a  ship  of  war,  and  this  duty 
was  ultimately  developed  into  the  Trierarchy. 
[LrruBGY.] 

Vanlmn  (Lat.  from  (Jr.  vowXor,  passage' 
money).  In  the  usage  of  the  ancient  Greeks 
and  Bomans,  a  piece  of  money  put  into  the 
mouths  of  deceased  persons  to  enable  them  to 
pay  Charon  for  ferrying  them  over  the  Styx. 

Vamnaebla  (Gr.  a  sea-fight).  Among 
the  Romans,  a  representation  of  a  naval  en- 
gagement, which  took  place  most  usually  in 
theatres  (called  also  naumachise)  made  for  the 
purpose.  These  exhibitions  were  originally 
instituted  for  purposes  of  naval  discipline ;  but, 
in  process  of  time,  only  malefactors  or  cap- 
tives whose  lives  had  been  forfeited  acted  in 
them.  They  appear  to  have  been  conducted  on 
a  scale  of  such  magnificence  as  almost  to 
exceed  belief.  Within  the  places  set  apart  for 
them  whole  fleets  went  through  their  evolutions. 
In  the  sea-fight  on  the  lake  Fueinus,  given 
by  Claudius,  there  are  said  to  have  been  no 
fewer  than  19,000  combatants.  Julius  Cesar 
appears  to  have  first  given  a  naumachia  on  an 
AXtensive  scale ;  his  example  was  followed  by 
OAny  of  his  successors  on  the  imperial  throne ; 
and  at  last  they  were  frequently  exhibited  at 
the  expense  of  private  individuals,  as  a  means 
of  increasing  their  popnlarity.  The  seats  for 
the  convenience  of  spectators  were  arranged  in 
a  manner  somewhat  similar  to  those  in  the 
amphitheatres.     [AMFHrrHHATHE.] 

Waainaniilte.  A  native  selenide  of  silver 
found  at  Tilkerode  in  the  Harz ;  and  named 
after  Naumann,  the  Saxon  mineralogist. 

Wansea  (Gr.  watffiay  qualmishness^  from 
roDf ,  a  ship).  A  sensation  of  sickness,  similar 
to  that  produced  by  the  motion  of  a  ship  at 
sea.    An  inclination  to  vomit. 

aravtUIdfle.  The  family  of  Cephalopods 
with  siphoniferous  shells,  of  which  the  nautilus 
is  the  type. 

Vaattlos  (Gt.   rorr/Aor,  literally   a  sea- 
man).     The    name  of   a  genus    of    Tetra- 
branehiate  Cephalopods,  including  those  which 
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have  a  chambered  shell  with  simple  septa, 
perforated  in  the  centre,  concave  taw&idi 
the  outlet  of  the  shell,  the  last  chamber  UiEg 
the  largest,  and  containing  the  body  of  Ukb 
animaL 

arawal  Arebiteetora.  The  sdenee  of 
designing  the  forms  for  vessels,  in  oider  that 
they  may  properly  fulfil  the  purposes  for 
which  they  are  severally  intended,  is  distinet 
from  shipbuildings  which  is  the  applicatioa  in 
practice  of  the  theoretical  designs  of  the  nanl 
architect. 

When  a  ship  is  to  be  built,  her  form  is  pro- 
jected in  three  different  planes  perpendieiikr 
to  each  other. 

1st.  The  sheer  draught,  which  is  the  sd« 
view,  or  projection  on  the  plane  of  the  IctL 
On  this  are  laid  off  the  length,  the  heighU  of 
all  the  parts  from  the  keel,  the  position  and  nke 
of  the  stem  and  stem  post,  the  prindpol  fnua^ 
or  timbers  of  the  sides,  the  ports,  decks,  chan- 
nels, place  of  the  greatest  breadth  or  mid^liip 
frame,  stations  of  Sie  masts,  &c. 

The  frames  before  the  midship  frame  sre 
distinguished  by  letters ;  abaft  it^  by  numbers. 

The  midship  frame  is  not  exactly  in  the 
middle  of  the  length,  but  rather  before  it 

2nd.  The  body  plan,  or  end  view.  This 
shows  the  contour  of  the  sides  of  the  ship  ai 
certain  points  of  her  length;  and  since  the 
two  sides  are  exactly  alike,  the  left  half  repre- 
sents the  vertical  sections  in  the  after  part  of  the 
body,  and  the  right  half  those  in  the  fore  part 
The  base  of  the  projection  is  the  midship,  or 
largest  section,  called  also  the  dead  fiat, -vi^tan 
which  the  other  sections  are  delineated.  On  this 
are  exhibited  also  the  beams  of  the  decksw 

3rd.  The  horizontal  or  floor  plane,  called 
also  the  half -breadth  plan.  The  base  of  thii 
is  the  section  made  by  the  horizontal  surface  of 
the  water  and  the  outside  surface  of  the  ship, 
and  is  caUed  the  upper  water  line,  or  load  voter 
line.  If  the  ship  now  be  supposed  to  be  lighteoed 
uniformly,  she  will  exhibit  another  water-lise, 
and  thus  any  nimiber  of  like  parallel  secdonsat 
equal  distances  down  to  the  keeL 

These  three  sections  correspond  to  each  other 
upon  the  same  scale ;  and  any  point  in  ooe  is 
immediately  referable  to  the  other  two  pro- 
jections. 

The  sheer  draught  plan  shows  length  aod 
height,  the  bodv  plan  breadth  and  height,  the 
half-breadth  plan  breadth  and  length.  Thus 
the  three  dimensions  are  given  each  on  tvo 
plans  for  every  point  of  the  outer  frame  of  the 
ship. 

The  water-lines,  or  lines  parallel  to  the 
surface  of  the  water,  appear  on  the  sheer 
draught  as  straight  lines  parallel  to  the  keel 
or  the  upper  water-lines  ;  in  the  body  plan,  as 
straight  lines  at  right  angles  to  the  keel ;  aod 
on  the  half-breadth  plan  as  curved  lines. 

The  lines  representing  the  timbers,  or  ex- 
terior of  the  cross  sections  of  the  ship,  appear 
as  curves  in  the  body  plan,  and  as  strai'^ht 
lindis  at  right  angles  to  the  keel  in  the  othtr 
two  plans. 
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The  several  parts  are  drawn  from  those 
plans  ijL  their  fall  size  on  the  floor  of  the 
mould  loft,  and  worked  by  the  practical  ship- 
bttilder  from  the  moulds  or  models  so  taken. 
A  sketch  of  some  of  the  operations  by  which 
the  actual  ship  is  produced  from  the  designs 
of  a  naTal  architect  will  be  giren  under  Saip- 

BUILDINa. 

The^  forms  of  ships  vary  according  to 
the  object  for  which  the  vessel  is  built,  and 
aceoidmg  to  the  ideas  of  the  arcliitects;  for 
although  great  steps  have  been  made  in  this 
adence,  it  must  be  confessed  that  in  many 
points  it  is  BtiU  empiricaL  Results  occur 
which  the  designers  did  not  anticipate,  and 
the  most  successful  vessels  are  not  always 
those  which  by  theory  should  attain  the  palm. 
Formerly  the  vessels  of  the  royal  navy,  copied 
from  French  prizes,  were  our  best  moaels, 
Dut  in  recent  years  the  merchant  service  has 
equalled  if  not  surpassed  the  navy  in  improve- 
ments, great  as  has  been  the  advance  made  by 
the  latter.  The  large  clippers  built  for  the 
Australian  trade  and  the  magnificent  steamers 
for  ocean  navigation  have  opened  a  new  era 
in  ship  construction.  The  principal  improve- 
ments have  been  in  tlie  cQrection  of  giving 
increased  length,  sharper  prows,  rounder  bot- 
toms, and  therefore  lower  centrea  of  gravity. 

Numerous  experiments  have  been  made  to 
ascertain  the  best  forms  for  ships.  The  results 
may  be  shortly  summed  up  as  follows : — 

1.  The  resistance  of  the  water  against  the 
heads  of  ships  varies  as  the  areas  of  midship 
sections  immersed  and  as  the  weights. 

2.  The  centre  of  lateral  resistance  is  at  the 
middle  point  of  the  keel  when  the  ship  floats 
level  and  is  at  rest.  As  speed  increases,  the 
centre  of  lateral  resistance  moves  tovrards 
the  bow. 

3.  Stability  is  increased  by  increased  width 
and  by  increased  length  in  an  arithmetic 
ratio.  The  maximum  as  regards  depth  is  at- 
tained when  the  depth  immersed  is  oue-flfth 
the  beam. 

4.  Sharper  bows  give  greater  speed  than 
bluff  bovrs,  and  a  gently  curved  line  than  a 
straight  line.  The  resistance  is  also  diminished 
by  the  sides  of  the  bow  being  bevelled  from 
the  water-line  towards  the  keel. 

5.  Speed  is  augmented  by  the  sides  taper- 
ing in  from  the  midship  section  backwards 
towards  the  stem.  This  also  adds  to  the 
steering  power.  The  bottom  should  also  curve 
np  from  the  midships  section  towards  the 
stem. 

6.  Speed  is  increased  by  additional  length. 

7.  The  immersed  portion  of  the  midship 
section  gives  most  speed  when  semicircular, 
l<^st  when  triangular.  A  flat  rectangle  givca 
most  stability,  a  triangle  the  least.  The  flat 
rectangle  draws  least  water  for  a  given  burden, 
the  triangle  the  most. 

8.  The  pressure  for  lee-way  is  as  the  area  of 
the  sheer  plan  immersed. 

9.  All  lines  where  resistance  has  to  bo  over- 
come should  bo  gentlv  convex. 
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10.  The  midship  section  from  which  curves 
start  for  bow  and  stem  should  be  nearer  to  the 
bow  than  stem. 

11.  In  all  steam  vessels  the  portion  amid- 
ships devoted  to  the  engine  room  should  float 
the  engines,  boilers,  and  fuel,  and  nothing  else. 
The  ship  should  therefore  be  computed  for 
her  intended  duties,  divided  in  the  middle, 
and  the  engine  room  there  inserted. 

VAwal  Owlets.  Boys  training  for  service 
as  naval  combatant  officers.  They  enter  be- 
tween twelve  and  fourteen  years  of  age,  and 
are  required  to  pass  a  simple  examination. 
After  two  years'  service  the  naval  cadet  be- 
comes a  midshipman. 

Vawal  Crown.  Among  the  Eomans,  a 
crown,  of  gold  or  silver,  resembling  the  prow  of 
a  ship,  awarded  to  the  man  who  first  boarded 
a  hostile  vessel.     [Crown.] 

Vawal  Beserve.  An  auxiliary  naval  force 
formed  in  1869  under  22  &  23  Vict.  c.  40  for 
men,  and  24  &  25  Vict.  c.  129  for  officers. 
It  consists  of  masters  of  merchant  vessels 
(certificated)  as  lieutenants,  chief  mates  as 
sub-lieutenants,  and  men  of  all  ranks  in  the 
merchant  service.  The  men  enroll  themselves 
for  five  years,  and  are  bound  to  train  for 
twenty-eight  days  in  each  year  in  a  ship  of  war 
or  with  Sie  coastguard,  as  directed.  While 
training  they  receive  naval  pay,  and  as  a  re- 
taining fee  6/.  a  year.  In  case  of  national 
emergency  the  reserve  may  be  called  out  for 
service  in  her  miy'csty's  ships  in  any  part  of 
the  world  for  a  period  not  exceeding  five  years. 
After  about  the  age  of  forty-five  a  man  of  the 
reserve  becomes  entitled  to  a  pension  of  12/. 
for  life,  or  to  a  smaller  sum  for  the  longest 
liver  of  himself  and  wife.  If  he  have  actually 
served  for  three  years,  he  is  entitled  to  2d.  a 
day  additional. 

The  officers  receive  while  training  or  serving, 
lieutenants  lOs.  a  day,  and  sub-lieutenants  7«. 
a  day,  with  pensions  for  wounds  and  (if  killed 
in  action)  to  widows  at  the  same  rates  as  in 
the  royal  navy. 

The  establishment  sanctioned  by  the  Acts 
is  400  officers  and  30,000  men.  About  half 
that  force  has  been  actually  enrolled. 

Vawe.    [Naos.] 

Vawe  of  a  -Wliool  (Ger.  nabe).  The 
centre  part  of  a  wheel.  It  is  usually  made 
solid,  and  from  it  the  spokes  radiate. 

arawionlar  (Lat.  navicula,  a  little  boat). 
Boat-shaped.  The  navicular  bone  is  one  of  the 
bones  of  the  tarsus.  The  term  is  also  used  in 
Botany. 

WaviffaUon  (Lat.  navis,  a  ship).  That 
branch  of  science  by  which  the  mariner  is 
taught  to  conduct  his  ship  from  one  part  or 
place  to  another. 

I  To  understand  the  principles  of  navigation, 
and  their  practical  application,  it  is  necessary 
that  the  mariner  should  be  acquainted  with  the 
form  and  magnitude  of  the  earth,  the  relative 
situations  of  the  lines  conceived  to  be  drawn  on 
its  surface,  and  that  he  should  liave  charts  of 
the  coasts  and  maps  of  the  harbours  which  ho 
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may  have  occasion  to  visit.  He  must  also  un- 
derstand the  use  of  the  instroroeDts  for  ascer- 
taining the  direction  in  which  a  ship  is  steered 
and  the  distance  which  she  sails ;  and  be  able  to 
deduce  from  the  data  supplied  by  such  instru- 
ments the  situation  of  his  ship  at  any  time,  and 
to  find  the  direction  and  distance  of  any  place 
to  which  it  may  be  required  that  the  ship 
should  be  taken. 

A  curve  passing  through  any  two  places  on 
the  earth,  and  cutting  eyeiy  intervening  meri- 
dian at  the  same  angle,  is  called  a  rhumb  line ; 
the  angle  which  such  a  curve  makes  with  each 
meridian  is  called  the  course  between  any  two 
places  through  which  the  curve  passes;  and 
the  arc  of  that  curve  intercepted  between  any 
two  places  is  called  their  nautical  distance. 
This  distance  is  more  than  chat  measured  on 
the  arc  of  a  great  circle  passing  through  the 
two  places,  unless  both  places  are  on  the  same 
meridian,  or  both  on  the  equator,  when  the 
rhumb  line  and  great  circle  coincide. 

The  difference  of  latitude  between  any  two 
places  is  an  arc  of  a  meridian  intercepted 
between  the  parallels  of  latitude  on  which  the 
places  are  situated ;  and  the  difference  of  Ion- 
ffiiude  is  the  arc  of  the  equator,  or  the  angle  at 
the  pole  included  between  the  meridians  of  the 

{>laces.  Hence,  when  the  latitudes  or  the 
ongitudes  of  two  places  are  of  the  same  deno- 
mination with  respect  to  nwth  or  aouthj  east  or 
u-estf  the  difference  is  found  by  subtracting  the 
less  from  the  greater ;  but  when  of  different 
denominations,  what  is  called  their  difference 
is  found  by  taking  their  sum.  [L^titudb; 
LoNorruDB.] 

When  a  ship  has  sailed  on  a  rhumb  line  from 
one  meridian  to  another,  the  arc  of  the  parallel 
at  which  the  ship  has  arrived,  intercepted 
between  the  two  meridians,  is  called  the  meri- 
dian distance  which  the  ship  has  made;  and 
the  sum  of  all  the  intermediate  meridian  dis- 
tances, computed  on  the  supposition  that  tiie 
distance  sailed  on  the  rhumb  line  is  divided 
into  indefinitely  small  equal  parts,  is  called  the 
departure. 

In  the  annexed  diagram,  let  P  represent  the 
north  pole ;  I)  £  an  arc  of  the 
equator;  P  D,  P  F.  P  G,  and P  E 
meridians,  and  A  B  a  rhomb  line 
passing  through  A  and  B;  A  S, 
E  H,  L  I,  and  B  C,  arcs  of  paral- 
lels of  latitude  at  the  points  A, 
H,  I,  and  B  respectively ;  and 
let  A  H,  H  I,  I B,  &c  be  so  small  and  so  nu- 
merous that  neither  they  nor  A  E,  K  H,  H  O, 
I O,  &c.  may  differ  sensibly  from  straight  lines. 
Then  if  a  ship  sail  from  A  to  B,  B  C  is  called 
the  meridian  distance ;  if  from  B  to  A,  A  S  is 
called  the  meridian  distance ;  and  in  either 
ease  the  sum  of  E  H,  O  I,  N  B,  is  called  the 
departure ;  and  AE  +  OH  +  IN,  &c.,  which  is 
always  equal  to  A  0  or  B  S,  is  the  difference  of 
latitude. 

Now,  A  EH,  0  HI,  NIB,  &c.,  may  be 
considered  as   right-angled  plane  triangles  ; 
and  if  in  the  annexed  plane  triangle,  right- 
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angled  at  C,  A'B' be  taken  equal  to  A  Bin 
the  preceding  figure.  A'  C  to  A  C,    ,  -r 

or  to  its  equal  AE  +  HO  +  IN,  V 


EH  +  OI  +  NB,  &c.  in  the  pre- 
ceding one.  That  is,  in  the  plane  triangle  A'  F 
C,  right-angled  at  C,  if  A'  represent  the  coaise 
from  one  place  to  another.  A'  B'  the  distaDce 
of  the  two  places  measured  on  the  rhumb  lioe 
passing  through  them ;  then  A'  C  will  be  their 
difference  of  latitude,  and  C  B'  the  departurt 
miade  in  sailing  from  the  one  to  the  other. 

On  these  principles  depends  what  is  called 
plane  sailing ;  and  it  is  evident  that  if  anj  tvo 
of  the  four  elements,  eowrse,  distance^  difertna 
of  latitudet  and  departure^  be  given,  the  othen 
may  be  found  by  the  solution  of  a  right-angled 
plaiie  triangle.    The  formuln  are : 

dep.sdist.  X  sin  course, 
din.  lat.  ndist.  x  cos  course, 
dist.  ssdep.  X  cosec  course,  (A) 

dist.»diff  lat.  x  sec  course, 

tan  course  *-  •^.J'^l — . 
•   diffi  lat 

When  a  ship  sails  on  a  meridian,  the  diff. 
lat.  is  the  same  as  the  nautical  distance,  and 
the  latitude  only,  not  the  longitude,  is  changed ; 
and  when  a  ship  sails  on  a  parallel  of  Utitade, 
the  departure  is  the  same  as  the  nautical  dis- 
tance,  and  the  longitude  only,  not  the  latitade, 
is  changed :  but  it  is  evident  that  in  sailing 
in  any  other  direction  both  the  latitude  and 
lo^tude  are  changed. 

For  finding  the  change  of  latitude  corres- 
ponding to  any  course  and  distance,  the  prin* 
ciples  di  plane  sailing,  already  explained,  ars 
sufficient ;  but  to  find  the  change  of  longitude 
corresponding  to  any  given  change  of  place, 
considerations  of  a  different  kind  are  needed. 

Let  a  ship  sail  on  a  ^rallel  of  latitude,  u 
from  C  to  D,  and  let  P  C  A,  P  D  B,  be  tWD 
meridians  passing  through  C  and 
B,  and  meeting  3ie  equator  in  A 
and  B ;  then  A  B,  or  the  angle  A 
P  B,  is  the  difference  of  longitude, 
corresponding  to  the  distance  C  D 
sailed  on  the  parallel  in  the  lati- 
tude A  0  or  D  B.  And  if  F  be 
the  centre  of  the  sphere,  A  F  B,  C  B  D,  por- 
tions of  the  planes  of  the  equator  and  parsUel 
respectively,  we  have,  by  similar  secUoB, 
AB^BF^FD^^j^^pjj^^^gjj^^l^t, 
CD    D£    BE 

or  AB»CBseclat. 
i.e.  difference  of  longitude » distance  x  see  ht 

Hence,  again,  if  in  the  annexed  plane  tri- 
angle M  NO,  right-angled  at  N,  the  angle  H 
be  made  equal  to  the  number  of  de- 


figure  will  be  equal  „ 

the  arc  A  B  in  the  preceding  one,  and  viU 
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oonseqnently  mpxeBent  the  difference  of  longi- 
tude; for 

MO»MN  sec  M-CD  sec  lat. 

Therefore,  in  sailing  on  a  parallel,  the 
properties  which  connect  the  latitude  of  the 
panllel,  the  distance  sailed  npon  it,  and  the 
corresponding  diff.  long,  are  all  found  in  a 
right-angled  plane  triangle ;  the  base  repre- 
senting the  distance  sailed  on  the  parallel,  the 
hypothennse  the  diff  long.,  and  the  included 
angle  the  latitude  of  the  parallel. 

When  a  ship  sails  on  an  oblique  rhumb,  two 
methods  haye  been  proposed  for  connecting 
the  other  elements  with  the  diff.  long. :  one 
called  the  middU  latitude  method;  and  the 
other,  from  the  name  of  its  inventor,  MercaUn's 
tailing. 

Middle  laUiitde  saiHng  is  a  compound  of 
plane  and  parallel  sailing.  Keferring  to  the 
first  figure  in  this  article,  it  is  evident  that 
K  H  is  greater  than  C  M,  but  \esfi  than  A  Q, ; 
that  0  I  is  greater  than  M  N,  but  less  than 
QB;  and  that  KH  +  OI  +  N  B  will  not  differ 
greatly  from  the  meridian  distance  midway  be- 
tween the  parallels  C  B  and  A  S. 

The  departure  corresponding  to  course  e,  and 
distance  a, being  therefore  found  from  deip.^d 
sin  c,  and  this  being  taken  as  a  meridian 
distance  in  the  latitude  ^  (/  +  P),  the  middle 
latitude  between  the  latitude  /  sailed  from  and 
r  arriyed  at,  the  diff.  long,  is  found  approxi- 
mately from  the  principles  of  parallel  sailing, 
from  the  formula, 

diff.  long.edep.  see  J  (l  +  F). 

From  this,  and  from  the  first  and  last  of  the 
formulae  (A),  we  immediately  deduce  the  fol- 
lowing for  middle  latitude  sailing,  viz. : — 

diff  long. -^i!^:Jif™J2H5? 
COS  mid.  lat. 

taneouise-^!i!y2E§4^L™lM-    (B) 
diff  lat.  ^  ^ 

dep.»diff.  long,  x  cos  mid.  lat. 

In  Mercatot's  sailing,  the  globe  is  conceived 
to  he  extended  from  the  equator  towards  the 
poles,  so  as  to  form  a  cylinder  whose  diameter 
M  that  of  the  equator ;  the  corresponding  ele- 
mentary parts  of  the  meridians  and  paraJlels, 
as  projected  on  the  cylindric  surface,  bearing 
the  same  proportion  toaieh  other  with  the  like 
eorresponding  parts  on  the  spherical  surface; 
the  projected  rhumb  lines  being  straight  lines, 
and  the  poles  vanishing  in  infinite  distance. 
Such  a  cylinder,  unrolled  on  a  plane,  is  called 
a  Mercatar*a  chart.  Now,  considering  the  earth 
as  a  sphere,  the  meridians  and  the  equator  are 
^nal  great  circles,  and  therefore  any  small 
portion  of  a  parallel  is  to  a  like  portion  of  the 
meridian  in  the  same  proportion  as  the  radius 
of  the  parallel  to  the  radius  of  the  equator ; 
and  therefore  the  elementary  portion  of  the 
meridian  divided  by  the  corresponding  portion 
of  thn  parallel  will  be  equal  to  the  secant 
of  the  latitude.  If,  therefore,  m  represent  the 
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length  of  an  elementary  portion  of  the  meri- 
dian at  latitude  /,  and  m' be  the  projection  of 
m  on  Meicator^B  chart,  then,  generally,  m'^m 
seo/. 

It  follows  firam  this  that  in  Mereator's  pro- 
jection the  degrees  of  latitude,  which  at  the 
equator  are  equal  to  those  of  longitude,  increase 
with  the  distance  of  the  parallel  from  the  equa- 
tor proportionally  to  the  secants  of  the  latitudes. 
The  parts  of  the  meridian  thus  increased  are 
called  meridional  parte ;  and  it  is  a  property  of 
the  prmection  that  the  meridional  parts  of  any 
given  latitude  are  equal  to  the  sum  of  the 
secants  of  the  minutes  in  that  latitude.  [Mbr- 
catob's  Chabt.]  The  sum  of  the  secants 
being  computed  for  every  minute  up  to  any 
latitude,  /,  and  tabulated,  forms  what  is  called 
a  table  of  meridional  parte ;  and  the  difference^ 
or  the  sum  of  the  meridional  parts  correspond- 
ing to  the  latitudes  of  any  two  places,  is  called 
the  meridional  diff.  lat.  of  those  places,  the 
difference  being  taken  when  the  latitudes  are 
of  the  eamcj  and  the  eum  when  of  different, 
denominations. 

It  is  likewise  a  remarkable  property  of 
Mercator*8  projection,  that  any  triangle  on 
the  sphere  is  represented  on  the  chart  by 
a  similar  triangle,  the  angles  of  the  original 
triangle  and  its  representation  being  equal. 
Hence  the  ship's  path  on  the  sphere  and  its 
projection  on  the  chart  cut  the  meridians  under 
the  same  angle.  If,  therefore,  ABC  be  a 
triangle  on  the  sphere,  A  0  bein^  a  portion  of 
the  meridian,  and  A  B'  C  its  projection ;  then 
A  K  and  A  C  wiU  be  in  the  same  direction 
with  A  B  and  AC,  and  B'  C  will  be  parallel 
to  B  C.  In  these  triangles,  therefore,  the 
course  A  is  an  angle  common  to 
both  ;  A  C  is  the  diff.  lat,  A  C  the 
meridional  diff.  lat.,  C  B  the  depar-  o  - 
ture,  C  B'  the  diff.  long.,  A  B  the 
distance  run,  and  AK  the  distance 
as  projected  on  the  chart,  the  same 
scale  being  used  for  measuring  all  the  lines  in 
the  diagram.  Hence,  from  such  parts  of  these 
triangles  as  may  be  determined  by  obaerva^ 
tion,  or  taken  from  tables,  the  others  may 
be  computed  by  the  common  rules  of  plane 
trigonometry. 

The  following  formule  are  obvious  conse- 
quences of  this  construction : — 

dep.  X  mer.  diff.  lat. 
difflat 


diff.  long.  = 


tan  course— iiSJ^  (C) 

mer.  diff.  lat.  ^  ' 

distance  » diff.  lat.  x  seo  course. 

The  course  of  a  ship  at  sea  is  determined 
by  the  compaee.  [Compass.]  The  needle  ge- 
nerally rests  in  a  position  pointing  northerly 
and  southerly;  and  the  angle  which  its  di- 
rection makes  with  the  true  north  and  south 
line  is  called  the  fjariation  of  the  compaee, 
the  variation  being  denominated  eaeterly  or 
weeterly,  accordingly  as  the  north  end  or  the 
needle  is  to  the  east  or  west  of  the  true  north. 
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The  amount  of  this  deviation  diffen  greatij 
in  different  situations ;  and  it  is  by  no  means 
a  constant  quantity  eren  at  the  same  place. 
There  are,  howeyer,  simple  astronomical  means 
of  finding  it  at  any  place ;  so  that,  by  applying 
a  correction  for  the  yariatioD,  either  the  true 
course  may  be  gained  &om  an  obsenred  com- 
pass one,  or  the  compass  course  from  a  com- 
puted true  one. 

Besides  the  general  variation  to  which  we 
have  here  adyerted,  it  is  found  that  in  ships 
whirh  haye  large  masses  of  iron  on  board,  or 
which  are  themselyes  constructed, of  iron,  the 
compass  is  sensibly  attracted,  and  the  effect 
varies  with  the  direction  of  Uie  ship's  head. 
The  effect  on  the  compass  for  different  positions 
of  the  ship's  head  is  discovered  by  swinging 
the  ship  and  noting  the  difference  of  reading  off 
between  a  compass  placed  on  shore  beyond  the 
influence  of  the  iron,  and  that  of  the  compass 
on  board.     [Dbviation  of  ths  Coxpass.] 

The  velocity  of  the  ship,  or  the  rate  of  sailing, 
is  determined  experimentally,  at  the  end  of 
every  hour,  by  heaving  the  loo,  [Loo.]  For 
changes  of  yelocity  between  the  times  of  heav- 
ing the  log,  the  officer  on  duty  makes  the  best 
estimate  he  can. 

When  the  wind  is  adverse  or  changeable, 
it  is  often  requisite  to  sail  on  different  courses ; 
and  the  crooked  line  which  the  ship  then 
describes  is  called  a  traverse.  The  method  of 
finding  a  single  course  and  distance  equivalent 
to  such  a  compound  one  is  called  resolving  a 
traverse. 

This  may  be  done  by  a  geometrical  pr<gec- 
tion,  but  it  is  generally  effected  in  practice  by 
the  aid  of  the  traverse  table.  From  this  table 
the  diff.  lat.  and  dep.  corresponding  to  each 
course  and  distance  is  taken,  and  entered  in  an 
appropriate  table,  haying  columns  headed  N.  S. 
E.  W. ;  namely,  N.  and  S.  for  diff  hit.,  and  B. 
and  W.  for  departure.  The  difference  between 
the  sums  under  N.  and  S.  shows  the  diff.  lat.,  as 
does  the  difference  between  the  sums  under  £. 
and  W.  the  departure ;  and  in  either  case  the 
difference  is  oi  the  same  denomination  as  the 
larger  sum.  The  course  and  distance  required 
are  then  either  found  by  inspection  in  a  traverse 
table,  or  by  the  formulae  (A). 

When  a  ship  makes  considerable  way  through 
the  water,  and  the  wind  is  on  the  beam,  ab^ 
it,  or  even  a  little  before  it,  she  generally  moves 
forward  in  the  direction  of  the  fore  and  aft 
line ;  but  in  rough  weather,  with  the  wind  for- 
ward, she  will  generally  be  driven  more  or  less 
to  leeward,  as  will  be  shown  by  the  direction 
of  the  wake,  or  the  ripple  formwi  by  the  waves 
closing  behind  her.  The  angle  which  this 
ripple  makes  with  the  direction  of  the  keel  is 
called  the  leeway  ;  and  it  must  be  applied  as  a 
correction  to  the  course  shown  by  the  compass, 
and  always  allowed /row  the  wind — that  is,  to 
the  left,  if  the  wind  is  on  the  right-hand  side 
of  the  ship,  and  to  the  right,  if  on  the  left. 
[Leeway.] 

All  matters  relating  to  the  navigation  of  a 
ship  are  entered  in  a  systematically  ruled  book, 
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I  called  the  log-book ;  and  that  which  day  aftor 
day  is  so  recorded  is  called  the  ship's  journal. 
The  principal  columns  in  the  log-book  are  for 
the  hour  of  the  day,  the  course,  rate  of  sailing, 
leeway,  and  winds';  one  for  general  lemsrks, 
and  for  entering  the  particulars  and  results  of 
celestial  observations,  for  notes  on  the  weather, 
and  memoranda  as  to  all  important  peint^  of 
duty  in  the  ship,  the  sails  set,  and  the  manner 
in  which  the  crew  are  employed.  To  this  is 
daily  appended  the  latitude  and  longitade  of 
the  ship  at  noon,  both  as  deduced  from  oelesti&I 
observations,  and  as  computed  from  the  conne 
and  distance  since  the  time  when  the  place  was 
last  ascertained.  The  ^lace  determined  from 
the  course  and  distance  is  called  the  place  bj 
dead  reckoning.  The  bearing  and  distance  oif 
the  land  first  expected  to  be  seen,  and  the 
course  and  distance  made  on  the  whole,  during 
the  day,  are  also  added. 

If  the  course  and  distance  could  always  be 
accurately  determined,  the  place  of  the  ship 
oould  be  computed  with  corresponding  exact- 
ness from  the  principles  of  which  we  hsve 
above  nven  a  concise  account.  But  these  data 
can  only  be  obtained  in  a  roughly  approxima- 
tive form.  The  effect  of  unknown  currents, 
unavoidable  imperfections  in  steering,  and 
numberless  other  sources  of  error,  render 
the  place  of  the  ship,  as  estimated  from  the 
reckoning,  very  doubtful;  and,  in  fact,  when 
'  the  mariner  is  obliged  to  rely  for  several  davs 
on  these  data  only,  hs  often  finds  that  his 
expected  and  his  true  place  are  considerablj 
distant  from  each  other. 

In  the  modem  practice  of  navigation,  there- 
fore, the  course  and  distance  are  only  used  to 
enable  the  seaman  to  assign  approximately  the 
place  of  his  ship  between  the  times  at  which 
it  is  determine(^  independently,  by  celestial 
observations. 

This  branch  of  nautical  knowledge,  which  is 
generally  and  properly  included  in  every  sys- 
tem of  navigation,  is  caHed  nautical  astrotumy; 
and  the  improvements  which  have  been  intro- 
duced in  its  modem  application  constitute  the 
chief  difference  between  navigation  as  practised 
in  our  own  and  former  times. 

For  a  minute  explanation  of  the  processes  by 
which  the  place  of  a  ship  on  the  wide  ocean 
may  be  determined,  from  the  observed  situation 
of  celestial  objects  with  respect  to  each  other 
and  to  the  horizon,  we  must  refer  to  ¥Poiks  ex- 
pressly devoted  to  the  subject.  But  we  shall 
give  a  short  account  of  the  most  useful  prac- 
;  tical  methods  of  finding  the  latiiudSy  the  lon^- 
iude,  and  the  variation  of  the  eompots,  whiHi 
are  the  three  principal  problems  in  nautical 
astronomy. 

Reduction  of  AlHtudes.-^Before  the  altitudes 
of  celestial  objects  as  observed  at  sea  can  be 
employed  in  the  solution  of  astronomical  pro- 
blems, they  must  be  corrected  for  the  effects  of 
dip  and  parallax ;  and  for  semidiameter,  wht*n 
the  altitude  of  the  upper  or  lower  border,  in- 
stead of  that  of  the  central,  has  been  observed, 
as  in  the  case  of  the  sun  or  moon. 
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If  A  — the  altitude  of  the  upper  or  lower 
l>order,  «athe  Bemidiameter,  d  the  dip  of  the 
horizon  (that  is,  the  angle  through  which  the 
sea  horizon  appears  depressed  in  consequence 
of  the  elevation  of  the  obsenrer),  r  the  refrac- 
tion corresponding  to  the  alt.  A,  and  p  the 
horizontal  parallax  taken  from  the  Nautical 
Alnumae  for  the  time  of  observation,  and  A'a 
the  true  altitude :  then 

A'=A— <iT«+jpco8  (A— (£  +  «)  — r. 

In  practice,  the  corrections  to  be  applied  to 
A  to  obtain  A'  are  taken  from  tables,  and  the 
process  of  reduction  is  short  and  simple. 

To  find  the  latitude  from  the  observed  meri- 
dian altitude  of  a  known  odeetial  object : 

Let  g  be  the  complement  of  the  true  altitude 
as  deduced  from  the  obseryed  one,  D  the  object's 
declination,  and  L  the  latitude;  and  call  g 
north  when  the  zenith  is  north,  and  south 
when  it  is  south  of  the  object:  then  L=ir  + 
D;  a  formula  in  which  Dis  +  wlien  z  and  D 
are  of  the  same,  and  —  when  of  different  deno- 
mioations,  and  L  is  of  the  same  denomination 
as  the  greater  of  g  and  D. 

Jbfijidthelatiiudefrom  tteo  observed  aUUudes 
of  the  sun,  with  the  time  elapsed  between  the 
ohservaiion: 

Let  ^«  the  half  elapsed  time  in  degrees,  j> 
the  son's  polar  distance  at  the  middle  instant 
between  the  observations,  «»half  the  snm,  and 
(/=half  the  difference  of  the  two  corrected 
altitudes ;  then  compute  the  angles  A,  B,  G,  D, 
and  £,  in  succession,  from  the  following  for- 
mulae:— 

sin  A  B  sin  t,  sin  p. 

cosB«=6ec  A.C0SJ9. 

sin  C  s  cosec  A .  cos  « .  sin  d, 

cos  B  «  sin  A .  sin  A .  cos  d .  sec  C. 
£=BtD. 
And  the  expression  for  the  latitude  is, 

sm  lat. scos  I) .  cos  E. 

There  are  many  other  methods  by  wliicb  the 
latitude  may  be  found,  but  the  two  which  we 
have  given  are  those  most  generally  used  by 
Beamen. 

We  pass  on  to  a  consideration  of  the  prin- 
ciples on  which  the  methods  of  finding  the 
longitude  astronomically  at  sea  are  founded. 

The  lonffitude  is  found  by  comparing  the 
time  at  the  first  meridian  witii  the  time  of  the 
saTM  denomination  at  the  place  of  observa- 
tion, allowing  16°  of  longitude  for  every  hour 
in  the  difference  of  the  times. 
In  the  annexed  diagram,  let  PA  represent  the 
meridian  passing  over  the 
first  point  of  Aries,  P  S  that 
passing  over  the  true  and 
PM  that  passing  over  the 
place  of  the  mean  sun,  and 
P  X  that  passing  over  any 
other  celestial  object  X.     Let  also  P  G  be  the 
meridian  of  Greenwich,  P  N  a  meridian  in 
v^-fft  longitude,  and  P  O  a  meridian  in  east 
longitude. 
Then  for  that  instant  of  absolute  time,  A  P  G 
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represents  thesiderealf  S  P  G  the  apparent ,  and 
M  P  G  the  mean  time  at  Greenwi A ;  twenty- 
four  homs  of  time  being  represented  by  four 
right  angles.  A  P  N,  S  P  N,  and  M  P  N,  are 
the  sidereal,  apparent,  and  mean  time  at  the 
meridian  PN;  and  APO,SPO,  and  MPO, 
the  like  times  at  the  meridian  P  0. 
•  Now  N  P  G,  the  longitude  of  the  meridian 
PN,=APG-APN  =  SPG-SPN«=MPG 
-MPN;  and  GPO,  the  longitude  ofPO,« 
APO-APG=SPO-SPG=MPO-MPG. 

Therefore,  the  longitude  of  any  place  repre- 
sented in  time  is  equal  to  the  cBfference  of 
the  relative  times  at  the  first  meridian  and  the 
meridian  of  the  place ;  the  times  being  both 
sidereal,  both  apparent,  or  both  mean  time,  and 
both  reckoned  from  the  same  noon — west  when 
the  Greenwich  time  is  greater^  and  east  when 
it  is  less  than  the  time  at  the  place  of  obser- 
vation. 

The  angle  X  P  G,  reckoned  westerly  from 
PG,  is  called  the  meridian  distance  of  the 
object  X  from  the  meridian  P  G,  and  X  P  N  its 
meridian  distance  from  the  meridian  P  N. 
A  P  X  is  its  right  ascension,  A  P  S  the  right 
ascension  of  the  sun,  and  S  P  M  the  equation 
of  time,  or  the  difference  between  mean  and  , 
apparent  time. 

Now,  if  a  be  the  altitude  of  an  olject  X,  as 
observed  in  a  given  latitude  /,  say  on  the 
meridian  PN,  and|>=PX  its  polar  distance ; 
then,  if  we  put  «=J  («  +  /  +  ©),  the  angle 
X  P  N  may  be  determined  from  this  expression, 
sin  *  J  (X  P  N)  =  ^/[sin  («  -  a)  .  cos  *  .  sec  /  . 
cosecp].  AndXPN  +  APX-APS±SPM 
=sM  P  N,  the  mean  time  at  the  meridian  P  N. 

PX,APX,APS,andSPM,  are  furnished 
by  the  Nautical  Almanac ;  and  it  is  evident, 
therefore,  that  from  an  observed  altitude  of  a 
celestial  object,  with  the  data  supplied  by  the 
Nautical  Almanac,  the  mean  time  at  the  place 
of  observation  may  be  found. 
^  With  respect  to  the  corresponding  Greenwich 
time,  it  may  be  found  by  means  of  a  chrono- 
meter, whose  error  and  rate  are  ascertained 
before  it  is  taken  to  sea.  For  example,  if  on 
May  4  the  chronometer  be  4m.  fast  for  Green- 
wich time,  and  on  May  14,  4m.  50s.  fast  for 
Greenwich  time ;  then,  if  on  May  30,  at  sea,  aa 
altitude  be  observed  to  determine  time  at  the 
place  of  observation,  when  this  chronometer 
shows  6h.  46m.  12s.,  then  the  true  mean  time 
at  Greenwich  is  5h.  40m.  2s. ;  and  if  the  mean 
time  at  the  place  deduced  from  the  observa- 
tion be  3h.  67m.  48s.,  the  longitude  of  the 
place  wiU  be  5h.  40m.  2s.  -^  3h.  67m.  48s. 
=  lh.  42m.  Ua. »25^  33'  30"  west. 

The  Greenwich  time  may  also  be  found  by 
considering  the  moon  in  the  heavens  as  the 
pointer  of  a  Greenwich  clock,  and  her  distances 
from  the  sun  and  certain  stars  as  indicating 
the  Greenwich  times  to  which  they  correspond. 
These  distances  are  computed,  and  published 
beforehand  in  the  Nautical  Almanac,  for  every 
third  hour  of  Greenwich  time ;  so  that  if  at 
any  moment  we  ascertain  the  moon's  distance 
from  some  such  celestial' object^  the  Greenwich 
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time  may  be  found  by  comparing  that  distance 
vith  those  in  the  Nautical  Almanac. 

The  distances  there  given,  however,  are  the 
distances  of  the  objects  as  seen  from  the  centre 
of  the  earth ;  and  therefore  before  a  distance 
observed  on  the  surface  can  be  made  available 
for  finding  the  Greenwich  time,  it  most  be 
rc>dnced  to  what  it  would  have  been  if  the 
observation  had  been  made  at  the  centre. 
Many  formulae  have  been  devised,  and  numerous 
and  extensive  collections  of  tables  have  been 
formed,  to  assist  the  observer  in  making  this 
reduction ;  but  perhaps  the  following  is  as  con- 
venient as  any  that  has  been  proposed. 

Let  z  be  the  true  zenith  distance  of  the  moon ; 
*r,  the  flun's  or  star's ;  a  the  apparent  altitude 
of  the  moon;  a,  the  sun's  or  star's;  d  the 
apparent  distance  of  the  centres  of  the  two 
bodies,  and  D  the  true  distance  of  the  centres 
required;  then  I)  can  be  readily  found  from 
the  following  expression : 

vers  D = vers  (*  +  *,)  +  vers  {d  +  A) 

+  vers  (rf— A)  +  vers  (a  +  a,  +  A) 

+  ver8  (a  +  a,— A), 

,  A       Bin  e,  sin  e, 

where  cos  A  « '- —    ' 

2  cos  a,  cos  a| 

The  value  of  A  has  been  calculated  for 
different  altitudes,  and  forms  the  table  called 
the  table  of  the  auxiliary  angle  A,  to  be  found  in 
Inman's  and  other  Nautical  Tables.  (See  Jeans' 
Navigation  for  the  construction  of  this  table, 
and  for  other  methods  of  clearing  the  lunar 
distance.) 

To  compute  the  bearing  of  the  sun,  the  alti- 
tude, polar  distance,  and  latitude  beina  known  : 

Let  a«the  altitude,  /=  the  latitude,  |)=the 
polar  distance,  S-i  {a  +  l-^p),  and  B  the 
required  bearing,  or  azimuth — estimated  from 
the  south  when  the  latitude  is  north,  and  from 
the  north  when  the  latitude  is  south ;  towards 
the  east  when  the  altitude  is  increasing,  and 
towards  the  west  when  it  is  decreasing,  then 

sin  ^  B a  <%/  [sec  a  .  sec  /  .  cos  S  .  oos  (S— jp)]. 

If  the  compass  bearing  of  the  object  be 
observed  when  the  altitude  is  taken,  the 
variation  of  the  compass  may  hence  be  found  ; 
for  let  B'==the  compass  bearing;  then  the 
variation  is  B  +  B'  or  B— B',  the  sign  +  being 
used  when  one  bearing  is  eastward  and  the 
other  westward,  and  —  when  both  are  on  the 
same  side  of  the  meridian ;  and  the  variation  is 
west  when  B  is  to  the  left,  and  eastward  when 
it  is  to  the  ri^ht  of  B'. 

For  an  account  of  the  history  of  navigation, 
the  reader  is  referred  to  tlie  Introduction  to 
Robertson's  Elements  of  Navigaiion.  Of  modem 
works  on  this  subject  in  general  use  among 
British  seamen,  we  may  notice  those  by  Dr. 
Inman,  Mr.  Jeans,  and  Mr.  Biddle,  treating 
both  of  the  theory  and  practice.  The  Epitomes 
of  Lieut.  Raper,  Mackay,  and  Norie  are  also 
very  useful  compilations,  and  have  long  had  an 
extensive  circulation. 

Wawlvatloii  &aws.  In  Economical  His- 
tory, the  enactments  made  for  the  purpose  of 
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securing  a  monopoly  of  the  eaTTTing  tnde  to 
home  sbjppers,  either  by  an  absolute  prdiibitioo 
on  goods  imported  in  foreign  bottoms,  or  by 
differential  duties  levied  on  such  goods.  Nari« 
gation  laws  have  also  been  enacted  in  order  to 
regulate  the  right  of  coast  and  deep-sea  fishing, 
the  coasts  having  generally  been  allotted  to 
fishermen  of  the  country,  and  importation  trom 
deep-sea  fisheries  having  been  limited  to  sodi 
vessels  as  have  been  built  in  the  United 
Kingdom,  and  manned  by  British  crews. 

Regulations  and  statutes  of  this  character 
are  traceable  in  the  earliest  history  of  English 
commerce,  though  in  consequence  of  the  ood- 
nection  of  a  considerable  part  of  the  French 
seaboard  with  this  country  during  the  en  of 
the  Norman  and  Planta^net  kings,  the  re- 
strictions put  on  maritime  intercourse  were  not 
very  severe,  and  as  a  consequence  rates  of 
transit  were  low,  and  supplies,  espedallj  of 
French  produce,  were  abundant.  The  origin  of 
the  modem  navigation  laws  is  to  be  found  in 
the  foreign  policy  of  this  country,  and  the 
hostility  felt  towiuds  the  Dutch  in  the  seven- 
teenth century. 

Foreigners  had  been  excluded  £rom  the 
fisheries  and  coasting  trade  by  5  Elix.  In  1650, 
the  Republican  parhament  prohibited  all  ships 
built  or  manned  in  foreign  ports  from  tn^ 
with  the  American  plantations,  unless  a  licenfd 
were  fifst  obtained.  This  nleasure,  one  rather 
of  police  than  of  exclusion,  was  followed  in  tb« 
next  year  by  the  famous  Act  of  Navigatio:. 
The  provisions  of  this  Act  were  partly  intendf^l 
to  secure  a  monopoly  of  European  traffic,  partly 
to  promote  shipping  interests,  and  to  eredte 
ana  sustain  a  large  seafaring  population,  partly 
to  iiyure  the  opulence,  and  espedally  the 
maritime  supremacy  of  the  Dutch,  who  hid 
about  this  time  well-nigh  engrossed  the  carry- 
ing trade  of  the  world.  All  produce  of  Asia, 
Africa,  and  America,  was  excluded  from  Eng- 
land, Ireland,  and  the  colonial  dependencies,  ex- 
cept it  were  imported  in  English  ships,  manned 
by  an  English  master  and  (for  the  most  part) 
by  an  English  crew.  Nor  could  any  Eur(^>€an 
produce  be  imported,  except  in  English  ships,  , 
or  in  ships  which  were  the  real  property  of  the 
people  in  whose  country  the  exported  commodity 
was  produced,  or  from  which  alone  it  could  l^ 
exported.  It  was  this  last  clause  which  vas 
intended  to  cripple  the  trade  of  the  Dntch, 
whose  wealth  was  almost  entirely  derived  frum 
the  profits  of  the  carrying  trade.  On  i\fi 
Restoration,  the  navigation  law  was  imrae- 
diately  re-enacted,  and  till  a  recent  period  vas 
the  basis  of  the  commercial  relations  entend 
into  between  this  and  foreign  countriea  S) 
strongly  impressed  were  the  people  of  the  time 
with  the  wisdom  of  the  Navigation  Act,  that 
they  considered  it  a  provision  second  only  in 
its  beneficial  effects  to  the  great  charter,  calling; 
it  the  Charta  MariHma,  Two  years  later,  the 
Act  was  extended  so  as  to  apply  to  Germany. 
Certain  goods,  it  is  true,  were  allowed  to  be 
imported  in  ships  of  any  kind  or  origin ;  bn^ 
a  long  list  of  specified  articles,  containing  the 
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chief  kindfl  of  bulky  and  raw  produce,  were 
rigoronslj  limited  to  English  carriers.  In 
effect  the  statute  was  intended  to  prohibit 
&)mmercial  intercourse  with  a  large  portion  of 
the  mercantile  world,  and  as  far  as  this  country 
could  brine  such  a  result  about,  to  exclude  the 
Dutch  and  Germans  from  the  pale  of  trade ; 
and  though  some  of  the  regulations  in  the  Acts 
of  12  &  14  Ch.  II.  were  relaxed,  the  leading 
provisions  were  retained  up  to  the  late  changes 
in  the  law. 

The  policy  of  the  nayigation  laws  was  the 
object  of  general  praise.  Even  Adam  Smith, 
though  he  fully  recognised  that  any  lintitation 
of  the  means  by  which  the  market  is  supplied 
would  enhance  the  cost  of  foreign  produce,  and 
diminish  the  price  of  exported  goods,  and 
therefore  would  check  the  power  of  buy- 
ing as  cheaply  and  selling  as  dearly  as  pos- 
sible, does  not  scruple  to  say,  that  *  national 
anunosity'  suggested  'regulations  as  wise  as 
could  have  been  dictated  bj'  the  most  deliberate 
▼iisdom.'  He  does  not  indeed  argue  this,  as 
some  have  argued  it,  on  the  ground  that  the 
existence  of  British  commerce  depended  upon 
the  provisions  of  the  navigation  laws ;  but,  ac- 
cepting the  impression  that  the  Act  provided  a 
nursery  for  seamanship,  and  acknowledging  that 
defence  is  more  important  tluin  opulence,  he  was 
prepared  to  sacrifice  cheapness  in  one  direction 
in  order  to  secure  safety  in  another.  It  is  very 
doubtful,  however,  whether  any  such  results 
vere  e^cted  by  the  navigation  laws,  or  whether 
any  such  compensation  has  been  afforded. 

It  does  not  seem  that  the  Dutch  trade  was 
weakened  by  the  navigation  laws,  or  the  naval 
Buperiority  of  the  Republic  diminished.  It 
remained  powerful  at  sea  for  at  least  a  century 
after  this  Act  was  passed ;  and  the  decline  of 
its  commercial  superiority  was  due  to  other 
causes  than  the  restrictive  policy  of  this  and 
otht-r  communities.  It  is  generally,  but  we 
think  erroneously,  assigned  to  the  presstire  of 
taxation  on  the  industrial  resources  of  the  Re- 
pttblic  It  is  more  naturally  interpreted  by 
the  unwise  regulations  which  were  taken  by 
the  Dutch  in  order  to  maintain  the  price  of 
tropical  produce,  and  by  the  weakness  of  a 
community  which  owed  its  commercial  greatness 
to  no  permanent  advantages  of  position  on  the 
hiphwsYS  of  commerce,  but  to  the  precarious 
distmction  implied  in  the  qualities  of  intelli- 
gence, activity,  and  thriftiness.  Holland  occu- 
pied its  commercial  position  chiefly,  we  believe, 
Wcause  other  nations  possessed  of  far  larger 
natural  capacities  were  late  in  discovering  and 
adopting  those  principles  and  practices  on  J 
which  mercantile  prosperity  depends.  It  was  | 
eminent  because  it  had  as  yet  no  rival,  but  its  I 
pieeedence  was  lost  as  soon  as  ever  it  was 
disputed  by  nations  of  equal  energy  and  wider 
resources. 

Nor  does  it  appear  that  the  naval  superiority 
of  this  country  depended  in  the  least  degree  on 
the  passing  and  continuance  of  the  Navigation 
Act.  England  had  begim  to  be  formidable  at 
•ea  before  the  protective  system  implied  in 
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this  Act  was  elaborated.  Drake  and  Hawkins 
and  Frobisher  were  the  true  fathers  of  the 
English  navy,  and  were  bred  up  in  the  hardy 
school  of  free  enterprise.  Blake  owed  his 
maritime  skill  to  other  causes  than  the  fostenug 
care  of  the  navigation  law,  and  the  naval  prido 
of  the  Dutch  was  humbled  before  the  law  was 
enacted,  and  revived  during  the  early  years  of 
its  existence.  Van  Tromp  was  defeated  when 
the  highway  of  nations  was  free,  and  the 
Dutch  burnt  the  English  fleet  in  the  Medway 
and  insulted  London  when  those  provisions  in 
which  Adam  Smith  recognised  the  most  do- 
liberate  wisdom  were  in  fgrce.  As  Mr.  M'Cul- 
loch  has  very  pertinently  observed,  *  Navi- 
gation and  nav^  power  are  the  children  not 
the  parents,  the  ^ect  not  the  cause  of  com 
merce.  If  ihe  latter  be  increased,  the  increase 
of  the  former  will  follow  as  a  matter  of  course.' 
Shipping  is  no  exception  to  the  general  rule, 
that  protected  interests  never  thrive. 

The  indirect  effects  of  our  navigation  laws 
were  exceedingly  mischievous,  and  ultimately 
led  to  a  system  of  retaliation  which  would,  if 
it  had  not  been  met  by  timely  concessions, 
have  seriously  endangered  our  commerce.  The 
Americans  in  1817  copied  the  very  words  of 
our  own  Act,  and  prepared  to  carry  out  its 
provisions  in  their  own  cotmtry,  avowedly  in 
order  to  compensate  the  restrictions  which  our 
laws  had  put  upon  their  trade.  The  northern 
European  powers  threatened  the  same  policy, 
and  would  certainly  have  carried  their  measures 
into  execution,  had  it  not  been  for  the  changes 
introduced  into  our  maritime  code  by  MesHrs. 
Wallace  and  Huskisson.  These  changes  con- 
tained important  alterations  in  the  rules  by 
which  trade  with  the  British  colonies  from 
foreign  ports  was  governed.  •  At  present,  the 
last  step  in  the  direction  of  freedom  having 
been  taken  in  the  year  1860,  the  trade  between 
the  colonies  and  the  rest  of  the  world  is 
completely  unshackled. 

Pending  the  entire  abolition  of  the  navigation 
laws  (with  the  exception  of  such  parts  of  them 
as  refer  to^  the  coasting  trade,  which  still 
remains  subject  to  certain  conditions,  chiefly 
with  the  view  to  obviate  smuggling),  a  con- 
cession was  adopted  called  the  reciprocity 
system.  This  had  its  ori^n  in  the  retaliatoiy 
measures  of  the  United  States,  who  levied  a 
differential  duty  of  nearly  a  dollar  a  ton  on  all 
produce  imported  in  foreign  ships  beyond  that 
paid  by  American  vessels.  *  To  meet  this  re- 
gulation, various  inoperative  duties  were  at- 
tempted and  abandoned.  Ultimately,  by  the 
commercial  treaty  of  1815,  it  was  agreed 
between  this  country  and  the  United  States, 
that  equal  charges  should  be  imposed  on  ships 
of  either  country  in  the  ports  of  the  other,  and 
that  equal  duties  should  be  imposed  upon  all 
articles.  Similar  regulations  were  laid  upon 
commercial  intercourse  with  the  South  Ame- 
rican states.  In  1825,  in  order  to  meet  similar 
retaliatory  measures  on  the  part  of  European 
communities,  the  reciprocity  system  was  ex- 
tended to  the  whole  world,  the  administration 


Digitized 


by  Google 


NAVIRE 

of  die  Act  being  left,  as  far  as  its  details  go,  to  J 
the  Privy  Council.    This  doctrine  of  reciprocity  | 
is  also  retained  in  the  Act  of  1850,  with  this  < 
difference,  that  no  rule  exists  that  a  foreign 
country  must  accept  the  provisions  of  the  Act 
previous  to  its  being  entitled  to  participate  in 
its  advantages.    If  it  appears  to  the  council 
that   any   prohibition,  restriction,    or   discri- 
minating  duty  should  be  enforced,  it    may 
be  ordered,  subject,  of  course,  to  criticism  in 
parliament. 

Lastly,  the  distinction  between  British  and 
foreign  built  ships  is  done  away.  To  constitute 
a  British  ship,  it  is  not  now  required  that  it 
should  have  been  manufactured  in  any  dock  of 
the  United  Kingdom.  It  is  to  all  intents  and 
purposes  British,  if  it  be  the  property  of  British 
owners.  Hence  the  English  meichant  may 
employ  the  building  ^ard  of  any  oountiy,  and 
is  therefore  enabled  if  he  see  fit  to  buy  ships, 
as  he  may  buy  any  other  product,  in  the 
cheapest  market.  It  was  said  at  the  time 
when  this  liberty  was  given,  that  foreign 
builders,  owing  to  the  greater  cheapness  of 
labour,  would  be  able  to  undersell  the  home 
manufacturer*  and  some  went  so  far  as  to 
predict  the  loss  of  the  art  of  shipbuilding  in 
England.  But,  as  is  often  the  case,  the 
objectors  did  not  define  cheapness  by  its  true 
tast,  efficiency;  and  the  prophecy  has  been 
falsified  by  events.     [Shzpfing.] 

VATlre  (Fr.).  An  order  of  knighthood  in- 
stituted by  St.  Louis,  king  of  France,  in  1269, 
to  encourage  the  lords  of  France  to  undertake 
the  expedition  to  the  Holy  Land.  It  derived 
its  name  either  from  the  circumstance  that  the 
collars  of  the  knights  belonging  to  it  had  a  ship 
pendent  from  them,  or  because  the  knights  were 
allowed  to  bear  in  their  arms  a  ship  argent  in 
chief. 

Vavy  (Lat.  navis,  a  ship).  In  its  most  ex- 
tended signification  this  term  is  applied  both  to 
the  mercantile  and  military  marine  of  a  nation  ; 
but  it  is  more  commonly  restricted  to  vessels  of 
war  only,  all  others  being  said  to  belong  to  the 
merchant  service.  In  treating  of  the  navy,  it 
is  usual  to  consider  it  under  two  distinct  heads, 
the  materiel  and  personnel :  the  former  com- 
prising all  that  relates  to  the  construction,  ar- 
mament, and  equipment  of  ships ;  the  latter  in- 
cluding all  who  receive  rank,  pa^,  or  emolument 
in  the  service  of  the  navy,  and  mduding  what- 
ever concerns  the  appointment,  station,  and  du- 
ties of  officers,  sailors,  and  marines.  Under  the 
diffident  heads  the  reader  will  find  a  notice  of 
the  chief  subjects  included  in  the  materiel  of 
the  navy. 

The  naval  history  of  Great  Britain  is  usually 
divided  into  three  eras ;  the  first  comprising  aU 
the  period  that  preceded  the  reign  of  Henry 
VIII. ;  the  second  ending  with  the  restoration  of 
Charles  II. ;  and  the  third  from  the  Bestoration 
down  to  the  present  time.   Omitting  the  English 
naval  history  between  the  Conquest  and  the  \ 
reign  of  Henry  VIII.  as  too  unimportant  to  be  | 
dwelt  upon  in  a  sketch  like  the  present,  w^e  may  , 
state,  before  passing  to  the  second  period,  that 
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the  first  monarch  who  maintained  a  naval  fora 
in  time  of  peace  was  Henry  VJi.,  who  al^o 
built  the  first  line-of-battle  ship  of  the  Briti^ 
navy,  in  the  third  year  of  his  reign.  She  tab 
called  'The  Great  Harry,'  had  three  mast^ 
carried  80  guns  (mostly,  however,  of  trifling 
calibre),  measured  138  feet  in  length,  and  36 
feet  in  breadth  ^m  outside  to  outside,  asd 
cost  upwards  of  14,000/.  This  ship  eoosti- 
tuted  the  most  noble  monument  of  the  regard 
of  Henry  VII.  for  the  navy ;  but  his  dwdgns 
were  matured  by  his  son  Henry  VIII-,  in 
whose  reign  England  may  bo  said  to  hxn 
first  possessed  a  regular  and  permanent  Ttsrj. 
Before  his  reign  our  sovereigns  had  but  fev 
ships;  and  when  they  wished  to  tnnsprat 
an  army  to  France,  or  to  undertake  anj 
considerable  naval  enterprise,  it  was  usually 
effected  by  requisitions  of  ships  and  seamea 
from  the  different  seaport  towns  of  the  king- 
dom, or  by  hiring  them  &om  the  merchants  of 
Hamburg,  Liibeck,  Genoa,  &c. ;  to  be  dismissed 
as  soon  as  the  occasion  for  their  service  was  over. 
But  Henry,  whose  naval  force,  as  in  the  ^ 
ceding  reigns,  was  chiefly  dependent  on.forea£n 
auxiliaries,  caused  several  'shippes  rqyall' 
to  be  constructed  for  the  service  of  the  state; 
among  wliich  were  the  'Regent,*  the  'Marie 
Rose,  and  the  celebrated  *  Henri  Grice  de 
Dieu,'  of  72  gims,  700  men,  and  about  1,000 
tons  burthen.  At  the  end  of  his  reign  in  Jan. 
1^47,  the  verified  list  of  the  navy  amounted  to 
seventy-one  ships  and  vessels  of  all  sorts,  mea- 
suring 11,268  tons.  During  the  succeeding 
reign  of  Edward  VI.  and  Mary,  the  naval  forK 
of  England  diminished  considerably,  and  at  the 
demise  of  the  latter  in  1658  amounted  onlj  to 
twenty-six  vessels,  measuring  7,110  tons  bur- 
then. During  the  long  and  prosperous  reign 
of  Elizabeth  which  ensued,  the  navy  was  greatly 
encouraged.  The  naval  force  collected  to  oppose 
the  Armada,  which  consisted  of  150  ships  '«ith 
nearly  30,000  men,  amounted  to  176  sail  equip- 
ped with  about  15,000  men ;  of  these,  tluily- 
four  ships  with  6,225  men,  a  larger  roral 
armament  than  had  ever  before  assembled 
together,  belonged  to  the  crown,  the  remainder 
being  made  up  from  London,  Bristol,  Yarmooth, 
the  Cinque  Ports,  &c.  During  the  last  twenty- 
five  years  of  Elizabeth's  naga  the  navy  almost 
doubled  its  number ;  and  at  her  death,  in  1608, 
it  amounted  to  forty-two  ships,  measuring  17,0^^ 
tons,  and  carrying  8,346  seamen.  The  reign 
of  James  I.  was  remarkable  for  the  first  able 
and  scientific  naval  architect,  Phineas  Pett,  to 
whom  the  art  of  shipbuilding  was  indebted  for 
many  improvements,  particularly  in  the  dimi- 
nution of  top-hamper.  *  In  my  own  time,'  sajs 
Raleigh, '  the  shape  of  our  English  ships  hath 
been  greatly  bettered ;  in  extremity  we  cany 
OUT  ordnance  better  than  we  were  wont;  w« 
have  added  crosse-pillars  in  our  royall  shippes 
to  strengthen  them;  we  hare  given  longer 
floares  to  our  shippes  than  in  olden  times,  and 
better  bearing  under  water.'  The  strilang  of 
topmasts  was  also  invented  in  this  reign ;  and 
besides   the  improved  shape  of  the  vesselaj 
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Raldgh  meutiona  various  minor  improvcmenta, 
adding,  '  to  the  oonraes  we  have  devisod  Bind' 
dingwUs,  spritsails,  and  topsails ;  the  weighing 
of  the  capstan  is  also  new,  and  the  chain-pump 
and  bonnet;  we  have  fallen  into  consideration 
of  the  length  of  cables,  and  by  it  we  resist  the 
malice  of  the  greatest  winds  that  can  blow/ 
At  the  death  of  James  I.  in  1626,  the  ro^al 
nary  consisted  of  thirty-three  ships,  measuring 
19,400  tons.  The  navy  was  first  divided  into 
'  rates  and  classes  under  Charles  I.,  who  built 
several  new  ships  in  the  beginning  of  his  reign, 
and  among  others  the  '  Sovereign  of  the  Seas,' 
a  larger  ship  than  had  ever  been  built  in  Eng- 
land, carrying  100  guns,  and  measuring  1,637 
tuns.  But  in  1648  Prince  Bupert  carried  off 
twenty-five  ships,  none  of  which  ever  returned 
to  England ;  and  so  reduced  was  the  navy  at 
the  oommencement  of  Cromwell's  government, 
that  he  oonld  muster  only  fourteen  men-of-war, 
some  of  them  cairying  only  forty  guns.  Sut 
his  vigorous  administration  speedily  raised  the 
na^  to  a  magnitude  and  power  formerly  un- 
known ;  and  under  the  command  of  Blake,  it 
became  not  merely  equal  but  superior  to  that 
of  the  Dutch,  then  the  greatest  maritime  power 
of  Europe.  It  was  during  the  Protectorate 
that  the  ratings  into  which  Charles  I.  had  first 
divided  the  navy  were  clearly  defined,  and  a 
^•;,n^lar  system  established,  which  has,  with 
little  alteration,  remained  in  force 'down  to  the 
present  time.  At  the  death  ofCromwell  in  1668, 
the  navy  amounted  to  167  ships,  measuring 
21,910  tons,  and  carrying  60,000  men. 

At  the  restoration  of  Charles  II.  in  1C60 
(from  which  is  dated  the  third  period  of  Bri- 
tish naval  history),  the  whole  fleet  amounted  to 
only  sixty-five  ships  ;  but  under  ther  able  ad- 
ministration of  the  duke  of  York,  the  royal 
fleet  soon  became  a  fine  armament;  and 
though  the  retirement  of  the  latter  (in  oonse- 
qnence  of  his  inability  to  take  theJ  Test  Act), 
and  the  subsequent  extravagance  of  the  kiupr, 
caused  the  navy  to  decay,  yet  such  prompt  and 
effective  measures  wore  afterwards  taken  by 
the  duke,  on  his  recall  to  oflioe,  for  its  restora- 
tion, that  at  the  demise  of  Charles  U.  the  navy 
araomit«i  to  179  vessels,  measnring  103,658 
tons.  During  the  foregoing  reign,  a  remark- 
able change  had  taken  place  in  scientific  and 
mechanical  operations,  and  the  art  of  ship- 
buildmg,  80  long  practised  on  vague  and  im- 
perfect principles,  began  to  be  mor^  highly  and 
extensively  developed;  for  not  only  were  the 
[■^portions  and  qualities  of  vessels  improved, 
but  the  mind  of  the  designer  was  directed  to 
iliroretical  investigation;  and  thus  the  be- 
ginning of  the  third  period  of  naval  history 
murks  the  first  applioation  of  science  to 
n.wal  architecture.  It  must,  however,  be  re- 
luembored,  that  the  science  thus  applied  was 
''^scntially  deductive.  On  his  accession  to  the 
thnne,  James  II.  continued  to  evince  the  same 
warm  interest  which,  as  lord  high  admiral,  he 
had  always  manifested  for  the  welfare  of  the 
'avy.  He  suspended  the  navy  board,  and  ap- 
loin!».'d  a  new  commis.aon,  with  which  he 
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joined  Sir  Anthony  Deane,  the  best  naval 
architect  of  the  time :  four  hundred  thousand 
pounds  were  annually  set  apart  for  naval  pur- 
poses ;  and  so  diligent  were  the  commissioners 
in  the  discharge  of  their  duty,  that  on  the  abdi^ 
cation  of  James,  in  1688,  the  navy  amounted 
to  173  sail,  measuring  101,892  tons,  and  carry- 
ing 6,930  ^s  and  42,003  men.  Under  the 
administration  of  William  and  Mary,  who 
made  little  altenition  in  the  system  adopted 
by  their  prfdecessor,  99  new  ships  were  added 
to  the  fleet ;  and  the  celebrated  engagement  off 
Cape  la  Hogue,  in  1692,  gave  the  British  navy 
its  ascendency  over  that  of  France.  Queen  Anne 
at  her  accession  found  the  navy  to  consist  of 
272  vessels,  measuring  169,020  tons ;  but  in  the 
third  year  of  her  reign  a  most  destructive  storm 
visited  this  country  and  the  adjacent  coasts,  by 
which  the  navy  sustained  great  damage  and 
loss.  No  fewer  than  ten  men-of-war  were 
totally  lost,  and  many  more  were  driven  on 
shore  and  damaged.  All  measures  adding  to 
the  strength  and  efficient  of  the  navy  were 
exceedingly  popular  during  this  reign,  and 
every  plan  compatible  with  financial  economy 
was  adopted  for  its  benefit;  so  that  though  the 
nunxber  of  ships  was  less  at  the  end  of  Anne's 
reign,  1714,  than  at  its  commencement,  the 
tonnage  had  increased  8,199  tons.  During  the 
first  four  years  of  George  I.  large  sums  were 
voted  for  the  extraordinary  repairs  which  were 
required  after  the  long  war.  A  general  survey 
was  made  of  the  dockyards  and  sea-stores ;  new 
dimensions  for  several  classes  of  ships  were 
established ;  and  at  the  death  of  this  monarch, 
in  1727,  the  navy  consisted  of  233  ships,  mea- 
suring 170,862  tons.  The  navy  remained 
stationary  for  the  first  twelve  years  of  the 
reign  of  George  II. ;  but  on  hostilities  break- 
ing out  with  Spain,  in  1739,  it  was  consi- 
derably  augmented,  and  a  scale  of  increased 
dimensions  was  established  in  1742.  In  the 
wars  of  1744  and  1766,  our  naval  enterprises 
were  crowned  with  signal  success;  and  at 
the  demise  of  George  II.,  in  1760,  the  navy 
consisted  of  412  ships,  measuring  321,104 
tons,  the  vote  for  the  naval  service  of  that  year 
being -6,611,608^.,  61,646  seamen,  and  18,366 
marines.  The  unprecedented  progress  of  the 
navy  during  the  long  reign  of  George  III.  is 
familiar  to  all.  It  may  be  sufficient,  there- 
fore, to  observe,  that  though  the  combined 
fleets  of  France  and  Spain  appeared  to  have 
an  ascendency  during  the  American  war,  the 
victories  of  Bodney  restored  British  supe- 
riority. The  nature  of  the  struggle  with  revo- 
lutionary France,  the  bitterness  with  which 
it  was  carried  on,  and  the  fleets  required  not 
merely  for  the  protection  of  our  own  shores, 
but  for  that  of  our  mercantile  shipping  and  of 
our  numerous  colonies  in  all  "p&rtB  of  the 
world,  led  to  an  inmiense  increase  of  our  naval 
force ;  and  while  our  navy  was  thus  progres- 
sively augmented,  the  decisive  victory  of  the 
Ist  of  Juno,  1794,  followed  by  those  of  St. 
Vincent,  Ganii)('i\lown,  the  Nile,  Copenhagen, 
and   Trafalgar,   aluiust  destroyed   cvtry  flctt 
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that  could  be  opposed  to  it,  leaving  ns  un- 
disputed masters  of  the  ocean. 

From  the  commencement  of  hostilities  in 
1793  to  the  peace  in  1816,  the  British  cap- 
tured from  their  enemies  156  ships  of  the  line 
and  686  smaller  war  vessels,  while  they  lost 
(otherwise  than  bj  natural  causes)  6  ships  of 
the  line  and  161  smaller  vessels  of  war. 

Since  the  peace  great  reduction  has  been  made 
in  the  number  of  royal  ships,  but  the  size  of  the 
individual  vessels  has  been  vastly  augmented, 
the  aggregate  tonnage  being  now  far  in  excess  of 
that  of  1816.  The  navy  during  this  period  has 
undergone  three  distinct  reconstructions :  first, 
by  the  substitution  of  larger  ships ;  secondly, 
by  the  adoption  of  steam;  and  tiiirdly,  by  re- 
placing wooden  ships  in  a  great  degree  by 
armour-plated  vessels,  almost  invulnerable  to 
shot,  many  of  which  have  the  peculiarity  of 
reviving  the  ancient  mode  of  warfare  by  being 
used  as  ramst  the  massive  iron  prows  and 
powerful  screw  propellers  constituting,  however, 
a  sensible  difference  from  the  beaked  galleys  of 
the  ancients.  Simultaneously  the  guns  of  the 
ships  have  been  decreased  in  number,  but  enor- 
mously increased  in  power  and  range.  On  the 
whole,  the  power  of  a  ship  of  war  has  so 
augmented  within  the  last  half-century,  that  it 
is  probable  that  a  heavy-armed  iron-clad  steam 
sloop  of  the  present  day  could  destroy  a  fleet 
of  first-rates  of  the  class  known  to  Nelson, 
without  receiving  appreciable  damage  in  re- 
turn. To  show  how  deceptive  an  estimate  of 
the  navy's  force  would  be  formed  from  a  mere 
numerical  return,  the  following  statement  of 
the  progressive  increase  of  &o  tonnage  of 
ships  of  the  most  powerful  class  is  alone  ne- 
cessary: In  1677  the  largest  vessel  did  not 
reach  1,600  tons;  1,800 tons  had  been  attained 
in  1720;  2,000  tons  by  1746;  by  the  end  of 
the  American  war  there  was  a  ship  of  2,200 
tons.  In  1800,  2,500  tons  was  reached.  Before 
the  French  war  closed,  there  was  a  ship  of 
2,616  tons.  For  the  Russian  war  we  had  a 
vessel  of  4,000  tons;  and  now  the  largest 
iron-side — only  a  frigate,  and  carrying  but  26 
gigantic  guns — counts  6,621  tons ! 

There  is  yet  a  moot  question  with  regard  to 
armour-plated  ships  themselves,  which  may 
perhaps  in  its  ultimate  results  lead  to  further 
alteration.  The  great  increase  in  the  weight 
of  artillery  (the  largest  guns  being  now  of  the 
weight  of  12  tons,  exclusive  of  carriage)  has 
led  to  the  question  whether  it  is  practicable 
for  a  vessel  to  carrv  them  as  a  broadside  arma- 
ment without  unduly  straining  the  keel  and 
floors.  Naval  architects  consider  that  ships, 
as  now  built,  cannot;  and,  if  they  could,  the 
management  of  such  ponderous  guns  would 
be  a  matter  of  great  difficulty.  On  the  other 
hand,  a  ship  can  readily  carry  these  or  even 
heavier  cannon  amidships,  as  swivels.  But  ss 
the  protection  of  armour  is  now  necessary,  these 
swivels  require  shot-proof  covering,  for  which 
purpose  Captain  Cowper  Coles,  R.N.,  has  in- 
vented revolving  iron  turrets,  centred  on  the 
keel,  and  made  to  revolve  by  machinery  con- 
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neeted  with  the  ship's  engines.    The  balwvb 

are  made  to  fall  down  on  hinges,  and  the  nusts 

are  based  on  three  diverging  suppoits.    Tlit-«! 

arrangements   give  the  guns  ftiU  power  zrA 

range ;  and,  viewed  as  a  battery,  there  can  U 

no  question  as  to  the  advantage  of  the  srstcni 

The  Americans  constructed,  during  the  w  of 

secession,  numerous  vessels  on  this  plan ;  bat 

they  have  not  proved  good  sea-boats.    Th« 

I  *  Itoyal  Sovereign,*  on  the  contrary,  which  tu 

I  adapted  in  this  country  to  Captain  CoW  de- 

,  sign,  has  held  her  own  against  the  best  of  th« 

'  other    iron-clads    in    heavy    sea-ways.     The 

I  Admiralty  still   debate    whether   to  try  to 

make  broadside-armoured  vessels,  vhich  are 

known  to  be  seaworthy,  capable  of  canriag 

I  the  heaviest  ordnance,  or  to  build  seavonkj 

;  turret-vessels  which  can  without  doubt  cany 

guns  of  the  largest  calibre. 

It  is  a  noteworthy  circumstance,  that  of  the 
new  iron  vessels,  many  of  the  finest  have  h«e3 
built  in  private  vards  on  the  Thames,  Tpie, 
Mersey,  and  Clyde. 

The  following  table  will  show  the  foice  of 
the  British  navv  at  four  distinct  periods  me- 
morable in  naval  history : — 


1793 
In  Oommlasion   • 
Ordinary     , 
Bailding     , 

Total .       . 

siiirs 

3 

8 

'fi 

] 

J 

1, 

36 
84 
19 

109 

83 

8 

;    ; 

135 
166 
30 

123 

199 

•    . 

331 

Viiji^, 

1820 
In  GommiflBlon   • 
Ordinary      . 
Bailding      . 

Total.       . 

14 
113 
32 

118 
255 
95 

•    • 

137 
368 
117 

1 

! 

1 

149 

464 

.    . 

618 

»5^r 

1830 
In  CommifiBion   . 
Ordinary     . 
Bailding      •        . 

Total.       . 

14 
75 
18 

143 

362 
64 

7 
4 

1 

164 
341 
83 

107 

469 

13 

588 

U4.416 

1840 
In  OommiHirfrm   , 
Ordinary     • 
Bnilding      ,       . 

Tdfeal.       . 

38 
54 
28 

149 

820 

34 

65 
15 

7 

349 
869 
64 

105 

408 

87 

595 

300,232  ^ 

The  present  constitution  of  the  naw  so  often 
excites  political  and  professional  (fiscnssioii, 
that  a  greater  detail  is  desirable.  The  follov- 
ing  table  shows  the  strength  of  the  several 
classes  of  vessels  composing  the  gUam  bstj  in 
1865.  For  purposes  of  offensive  war,  thess 
may  be  taken  to  represent  our  total  eiScctiTe 
force ;  for  the  wooden  sailing  vessels  of  tk« 
old  type  (of  which  many  still  exist),  although 
useful  as  depots,  hulks,  and  trainingsbips,  Toald 
be  of  little  avail  in  line  of  batue,  snpposiss 
that  they  oould  ever  get  there. 
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7%e  SUam  Navy  of  Great  Britain,  1866. 

CUM  of  TcMd 

J 

Oinrs 

TOHVAOa 

« 

1 

1 

•• 

1 

& 

1 

{ 

1 

1 

1 

1 

1 

Iron-cased  Vessels: 

Screv-ahips 

26» 

£21 

41 

4 

20 

102,881 

6,621 

998 

8,955 

Hydraalic  gxxu  yessd      *       •       . 

lb 

3? 

3 

3 

3 

778 

778 

778 

778 

Donble-ecrew  gnnboots   . 

»• 

4 

3 

3 

3 

1,491 

764 

787 

746 

Floadng  batteries  (screw)       . 
Ships: 

100  gims  and  upwards,  screw  . 

6 

78 

16 

14 

16 

8,966 

1,973 

1,469 

1,791 

6 

M3 

131 

102 

110 

19,892 

4.246 

8,726 

8,978 

90  to  99  soiia,  screw 

1 

97 

97 

97 

97 

8,101 

8,101 

8,101 

8,101 

80to89      „        „ 

13 

983 

86 

81 

82 

41,678 

8,729 

8.091 

8,466 

70  to  79      „        ,. 

38 

2,129 

79 

70 

76 

83,292 

3,340 

2,339 

2,976 

WtofiS      „        „ 

17 

1,086 

68 

60 

64 

40,894 

2,642 

1,761 

2,406 

Wto69      „        „ 

1 

50 

60 

60 

60 

1,760 

1,760 

1,760 

1.760 

40to49      „        „ 

1 

49 

49 

49 

49 

8,771 

8,771 

8,771 

8,771 

«0to89      „        „ 

.     3 

66 

36 

81 

83 

8,447 

1,872 

1,676 

1,728 

j^viAiM                           f  Screw   . 
^^^"^        •       •       •  1  Paddle  . 

88* 

1,409 

46 

23 

87 

107,869 

8,740 

1,647 

2,826 

7 

99 

31 

6 

14 

9,469 

1,860 

1,191 

1,861 

Cotvdttt        «       «       •    Screw   •        . 

37 

680 

23 

18 

30 

87,446 

1,867 

968 

1,887 

Sloofs  .        ♦       .        .    p^rtlo.        . 

87« 

466 

17 

4 

13 

27,984 

1,081 

486 

765 

17 

96 

6 

8 

6 

16,762 

1,124 

818 

985 

GunVesseis.       .       .{^.^'^       ; 

41f 

181 

6 

1 

4 

22,691 

869 

999 

668 

1 

8 

8 

8 

8 

287 

287 

287 

237 

Mortar  Shifit         ,        .    Screw    . 

8 

86 

13 

13 

12 

8,649 

1,268 

1,090 

1,183 

9 

84 

6 

3 

4 

18,688 

3,453 

647 

2,071 

Sore  Vessels.       .        .{Se!        ! 

6 

1 

10 

1 

4 
I 

0 

1 

3 

1 

4,866 
704 

1,131 
704 

440 
704 

726 
704 

.^.re^Ve^.        .  |  ^P^^,  ;        ; 

1 
6 

6 
18 

6 
6 

6 
0 

6 
8 

486 
2,761 

486 
889 

486 
112 

486 
650 

DtsjxUeh  Vessels    .      *.    Paddle  . 

3 

,       , 

,    , 

,    , 

,    , 

1,670 

886 

836 

835 

,.  _.                                 <  Doubl&«3«w 
^'     •        •        •       -iPBddle.       . 

1 

,       , 

^    ^ 

,    , 

, 

87 

87 

87 

87 

11 

1 

1 

0 

'  0 

2,628 

860 

76 

230 

OunboaU        ,        .        .    Screw    . 

119 

160S 

S 

1 

1 

27,870« 

270 

209 

230« 

3 

,      , 

,    , 

,    , 

1,268 

720 

643 

631 

fScrew   . 

1 

,      , 

,    , 

^    , 

^    , 

295 

296 

296 

296 

i  ifueelUmeotu       Small 

Paddle  . 

86 

61 

6 

0 

2 

12,734 

889 

HI 

864 

Vest^     .        .        / 

Paddle 

1 

,      , 

•    , 

,    , 

, 

42 

42 

42 

42 

roeWi  .... 

Screw   , 

1 

,       , 

,    , 

,     , 

,    , 

812 

812 

812 

812 

Paddle. 

6 

6 

3 

0 

1 

6.143 

2,846 

98 

857 

473 

8,717 

131 

0 

18 

616,666 

6,621 

87 

1,801 

*  Of  these  8  are  rettrrned  as  btdlding. 
^         „      lis 

»*  *  W  f* 

The  sailing  navy,  of  little  use  except  for 
barbonr  aemce,  comprises  1  hospital  ship, 
4  receiving  ships,  2  coal  depots,  15  training 
ships  (mounting  290  guns),  10  guard  ships 
(carrying  306  guns),  3  store  ships,  2  sloojps, 
2  biigs:  all  the  foregoing  beiog  in  commis- 
iion.  In  addition  to  these  there  are  10  line- 
of-battle  ships,  21  frigates,  6  corvettes,  13 
sloops,  and  19  brigs,  cutters,  and  smaller  ves- 
sels :  all  in  cidinary.  There  are,  at  the  same 
time,  116  old  vessels,  unfit  for  sea^  on  duty  as 
coal-hulks,  powder  magazines,  hospitals,  tanks, 
churches,  &c 

In  the  service  of  the  coastgnard  are  48  fast- 
Bailing  cruisers  and  38  watch-yessels,  ranging 
in  tonnage  ficom  24  to  484  tons. 

The  parliamentary  vote  for  the  service  of  the 
navy  in  IS6C  vras  10,392,224/. 

GfoMw  and  Rates. — It  is  of  great  importance, 
vn  order  to  insure  union  in  the  movements  of  a 
flf>et  and  to  facilitate  the  fitting  out  and  repair 
of  shitw,  that  those  of  the  same  rate  or  class 
should  not  differ  materially  in  size  or  build 
from  each  other.    Until  the  Bestoiation  vessels 


•  Of  these  2  are  retained  as  building. 

'  »        1    IB  n 

>  An  approxtmation. 


appear  to  have  been  'rated'  from  the  comple- 
ment assigned  to  each,  without  any  reference 
to  the  or£iance  they  carried ;  but  on  the  re- 
commendation of  a  committee  appointed  in  ' 
1746  this  method  was  superseded  by  classifica- 
tion according  to  ffuna.  In  1793  our  ships, 
which,  in  consequence  of  the  previous  wars, 
had  outgrown  their  establishments  of  ordnance, 
were  rated  anew  at  so  many  guns  and  upwards ; 
but  the  latitude  of  the  term  and  vpwarda 
giving  rise  to  great  irregularitieB,  an  investiga- 
tion took  place  in  1816,  when  by  an  order  in 
council  the  rule  which  existed  previously  to 
1793  was  revived,  and  ships  were  ordered  to 
be  rated  thenceforth  from  t3ie  number  of  guns 
and  carronades  actually  carried,  and  not  ac- 
cording to  the  erroneous  denominations  which 
had  latterly  grown  into  use.  Alterations  have 
since  been  made  from  time  to  time,  as  the 
average  size  of  the  ships  has  increased.  The 
royal  navy,  as  at  present  constituted,  com- 
prises four  principal  classes :  1.  Rated  ships. 
2.  Sloops.  3.  Gun  vessels.  4.  All  other  ships 
and  smaller  vessels  oomnumded  by  lieutenants. 
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These  classes  of  the  royal  fleet  are  thus ' 
subdivided : — 1.  Rated  ships.  First  rates : ! 
ships  carrying  110  guns  and  upwards,  or  hay- 
ing complements  of  at  least  1,000  men.  Second 
rates :  one  of  the  royal  yachts,  and  all  ships 
carrying  from  81  to  109  guns,  or  haying  com- 
plements of  from  800  to  999  men.  Third 
rates :  other  royal  yachts ;  all  ships  hearing  the 
flag  or  pendant  of  an  admiral  superintendent 
or  a  captain  superintendent  of  a  dockyard; 
ships  carrying  60  to  80  guns,  or  having  com- 
plements of  from  601  to  799  men.  Fourth 
rates :  frigate-built  ships  carrying  from  410  to 
600  men.  Fifth  rates:  ships  the  complements 
of  which  are  not  more  than  400  and  not  less 
than  300  men.  Sixth  rates :  other  ships  bear- 
ing captains.  The  second  class  (sloops)  in- 
cludes all  vessels  placed  in  the  charge  of  com- 
manders, and  carrying  their  principal  arma- 
ments on  one  deck  in  broadside  ports.  The 
third  dass  (gun  vessels)  comprises  all  vessels 
under  commanders,  and  carrying theirprindpal 
armament  on  one  deck  amidships.  The  fourth 
class,  principally  devoted  to  gunboats,  is  suffi- 
ciently described  above. 

Government  of  the  Kavv. — The  general  di- 
rection and  control  of  all  affiiirs  connected 
with  the  navy  is  intrusted,  imdor  her  m^esty, 
to  the  lord  high  admiral,  or  to  the  commission- 
ers for  discharging  the  functions  of  that  officer. 
The  duties  of  the  lord  high  admiral  were  for- 
merly judicial  as  well  as  administrative ;  he 
having  not  merely  to  govern  the  narjr,  but  to 
preside  over  a  court  for  adjudging  all  nautical 
cases,  and  for  taking  cognisance  of  all  offences 
committed  on  the  high  seas.  But  the  judicial 
arc  now  separated  from  the  other  duties  of 
this  high  fiuicUonary,  being  devolved  upon  the 
judge  of  the  Admiralty  Court     [Admibaltt, 

COUBT  OF.] 

From  the  reign  of  Queen  Anne  down  to  the 
present  time,  with  the  exception  of  the  short 
period  during  which  William  IV.,  when  duke 
of  Clarence,  held  the  office,  the  duties  of  the 
lord  high  admiral  have  been  discharged  by 
commissioners.  These  have  consisted  generally 
of  a  first  lord  and  of  four  junior  lords.  Ci- 
vilians may  be  appointed  to  these  offices ;  but 
at  least  two  of  the  lords  are  professional  men. 
But  though  assisted  by  the  advice  of  junior  lords, 
practically  all  the  power  and  authority  of  the 
board  is  vested  in  the  first  lord.  The  powers 
exercised  by  the  Board  of  Admiralty  are  very 
extensive  and  important.  They  have  the  abs<H 
lute  control  of  the  materiel  and  personnel  of 
the  navy,  both  as  regards  discipline  and 
finance;  subject^  of  course,  to  the  votes  of 
parliament  and  the  annual  Mutiny  Act  The 
navy  is  represented  in  parliament  by  the  first 
lord,  who  is  a  cabinet  minister,  by  one  civil 
lord  and  one  of  its  secretaries,  who  are  mem- , 
bers  of  the  government,  and  by  any  of  the  naval  I 
lords  who  may  happen  to  be  in  the  llouse.         I 

Under    the    superintendence  of   the   lords  | 

commissioners,  the  civil  departments  of  the  ' 

Admiralty  are  directed  by  a  controller  of  the , 

navy,   an  accountant-general,  a    fatorekt*oix?r- 

6oi  ' 


general,  a  controller  of  victualling,  a  diree(o^ 
general  of  the  medical  department  a  director 
of  transports,  a  director  of  engineering  ai.'l 
architectural  works,  an  hydrographer,  ad^  a 
controller-general  of  the  coastguard. 

Passing  to  the  active  service,  there  are  three 
gradations  of  admirals,  viz.  admirals,  rire- 
admirals,  and  rear-admirals ;  distinguished  l>y 
the  mast  'at  which  they  severally  carry  the 
St  George's  flag,  viz.  at  the  main  for  an  admi- 
ral, fore  for  a  vice-admiral,  and  mizz^n  for  a 
rear-admiral.  All  admirals,  'vHiiatever  be  their 
rank,  take  the  common  title  of  >%  offictn. 
Admirals  rank  with  generals  in  the  armr. 
vice-admirals  with  lieutenant-generals,  and 
rear-admirals  with  mi^or-generals. 

The  command  of  ever}'  rated  ship  is  intrusted 
to  a  captain,  who'has  under  him  aeommander  if 
the  ship  h6  of  the  first,  second,  or  third  nu  , 
a  certain  number  of  lieutenantB,  according  to 
the  size  of  the  ship,  with  a  master,  paymastor, 
marine  officers,  surgeons,  sub-lieutenants,  en- 
gineers, midshipmen,  gunners,  &c.  A  captain  of 
three  years'  standing  ranks  with  a  colonel  in  thfi 
army,  and  a  captain  of  less  than  three  years' 
standing,  or  a  commander,  with  a  lieutenant- 
colonel  ;  a  lieutenant  of  eight  years*  stamiiQi 
ranks  with  a  major,  and  other  lieutenants  ▼.  'i 
captains ;  sub-lieutenants  with  lieutenant?  in 
the  army,  and  midshipmen  with  ensigns.  The 
captain  is  responsible  for  the  discipline  &:.d 
efficiency  of  the  crew,  and  the  good  order  uf 
the  sliip.  But  although  he  is  famished  v-ith 
minute  instructions  for  his  guidance  in  even 
particular,  much  must  always  necessarily  de^ 
pend  on  his  conduct  and  character.  He  has 
power  to  order  punishment 'to  be  ihflic*ed; 
but  his  sentence  must  be  carried  oat  in  the 
presence  of  all  the  officers  and  the  ships 
company.  An  account,  stating  all  the  dream- 
stances,  must  also  be  entered  in  the  ship's  l(jp, 
an  abstract  of  which  is  forwarded  each  qiuit<?r 
to  the  Admiralty.  This  rep^lation  has  teodi-d 
to  repress  hasty  and  inconsiderate  punishment ; 
and  has  done  much  to  improve  the  conduct  J 
the  officers,  as  well  as  to  promote  the  proper 
discipline  of  the  navy. 

Composiiion  of  iheNavv, — ^The  navy  is  eom- 
posed  of  two  bodies  of  men— seamen  and 
marines  [Marixbs];  and  the  officers  im<ii>r 
whose  conmiand  it  is  placed  are  divided  into 
three  classes,  viz.  commissioned,  warrant,  and 
petty  officers.  Commissioned  officers  com- 
prise flag  officers,  commodores  (who  are  act- 
ing flag  officers),  captains,  commanders,  liea- 
tenants,  staff  commanders,  masters,  inspectors 
of  machinery,  chief  engineen,  sub-Ueuteoants, 
second  masters,  chapUins,  naval  instroctors, 
medical  officers^  paymasters,  secretaries  io  iLig 
officers,  assistant  paymasters,  and  all  offict^n 
of  marines.  Warrant  officers  are  those  vbo 
hold  their  appointment  by  warrant  from  the 
lords  commissioners  of  the  Admiralty;  to  this 
class  belong  gunners,  boatswains,  carpenters, 
and  engineers.  Petty  officers  are  divided  \n\j 
three  classes :  chief,  first  class,  and  second  cIj^'^- 
It  is  unnecessary  to  specify  the  numerous  cow- 
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ponents  of  these  daflses,  who  comprise  all  the 
skilled  artificers  of  the  crew. 

Any  person  may  enter  the  nayy  as  a  common 
seaman,  on  application  to  the  commanding 
officer  of  any  of  her  mi^esty's  ships  in  commis- 
sion, provided  he  be  approved  by  the  ezamin- 
inff  suigeon,  and  have  not  previously  been 
'discharged  from  the  service  with  disgrace/ 
Persons  who  have  never  been  at  sea  are  rated 
as  ordinary  seamen  of  the  second  dass,  and 
seafaring  men  are  rated  as  ordinary  or  able 
seamen,  according  to  their  experience.     [lu- 

P&B»SMBNT.] 

Yoong  gentlemen  enter  the  service  as  naval 
cadets  between  twelve  and  fourteen.  The 
cadet  must  remain  in  the  training  ship  a  twelve- 
month ;  he  is  then  discharged  into  a  sea-going 
ship  as  a  cadet,  unless  he  obtain  a  first-class 
certificate  on  passing  out,  in  which  case  he  will 
be  dischaiged  as  a  midshipman.  If  discharged 
as  a  cadet,  he  has  to  serve  another  twelve- 
month in  order  to  qualify  for  a  midshipman. 
After  serving  as  midshipman  three  years  and 
a  half,  he  is  examined  (provided  he  is  nineteen 
years  of  age)  in  seamanship,  and  he  then 
obtains  the  rank  of  acting  sub-lieutenant,  which 
rank  is  confirmed  on  his  passing  the  examina- 
tions at  the  Naval  College  at  Portsmouth. 

No  person  is  eligible  for  promotion  to  the 
rank  of  lieutenant  till  he  has  passed  the  above 
three  examinations  ;  but  if  a  midshipman  has 
passed  in  seamanship  he  may,  by  death  or  in- 
validing vacancy,  be  granted  a  commission  as 
acting  heutenant,  which  is  generally  confirmed 
on  his  passing  the  final  examination  at  Forts- 
month. 

Captains  and  admirals  are  projnoted  by 
s«niorify,  on  what  is  termed  d^jlaa  promotion 
taking  place ;  but  a  captain  must  have  sejrved 
as  under,  in  command  of  a  rated  ship,  before 
he  can  obtain  his  fl^ ;  viz. 

In  war       ....    4  years. 
In  war  and  peace  combined    5     „ 
In  peace   .        .        .        .     6     „ 


All  other  classes  of  officers  are  promoted 
at  the  discretion  of  the  Board  of  Admiralty, 
the  patronage  resting  with  the  first  lord. 
There  is,  however,  an  educational  standard 
to  which  every  officer  must  attain,  prior  to 
promotion  or  advancement.  For  other  par- 
ticulars relating  to  the  navy,  see  Naval 
ABCHirBCTUBB,  Shzp,  and  the  other  naval 
articles,  which  will  be  found  under  their  re- 
spective heads  in  this  work. 

Fordgn  Navies, — Space  forbids  any  length- 
ened description  of  foreign  navies,  and  it  must 
su£Sce  to  state  that  the  marine  of  nearly  every 
power  has  advanced  greatly  in  efficiency  dur- 
ing the  past  few  years.  There  seems  to  be  a 
contest  between  the  powers  which  shall  form 
the  best  fleet  of  iron-sided  vessels.  Nations 
little  known  in  modem  naval  warfare  are 
already  acquiring  these  terrible  floating  for- 
tresses. Italy,  Turkey,  Ifeypt,  Sweden,  Den- 
mark, Spain,  and  Portugal  have  already  seve- 
ral; while  France,  Russia,  and  the  United 
God 
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States  have  fleets  which  the  British  govern^ 
ment  might  not  always  find  it  easy  to  match. 
It  is  fair  to  add,  that  a  large  proportion  of 
these  foreign  armour-plated  vessels,  as  of  those 
built  for  the  British  navy,  have  been  con- 
structed in  the  workshops  of  the  Thames, 
Clyde,  Mersey,  and  Tyne. 

Vasarene.  A  native  of  Nazareth.  This 
name  is  commonly  applied  in  the  East  to 
Christians,  as  being  the  followers  of  Jesus 
of  Nazareth.  It  also  denotes  a  sect  which 
sprang  up  in  Palestine  in  the  second  century, 
and  endeavoured  to  engraft  the  rites  and 
observances  of  the  Jews  on  the  religion  of 
Jesus  Christ :  in  this  respect  they  bore  a  con- 
siderable resemblance  to  the  Ebionites,  whose 
contemporaries  they  wt^re,  but  with  whom  they 
must  not  be  confounded.  No  traces  of  them 
existed  in  the  fifth  century. 

Vasarlto  (Heb.  nazar^  to  separate).  In 
the  Levitical  law,  one  separated  to  the  Lord 
by  a  vow.  (Num.  vi.)  The  chief  observances 
of  the  Nazarites  were,  to  refrain  from  drink- 
ing wine,  to  suffer  the  hair  to  grow,  and  to 
avoid  coming  in  contact  with  a  corpse. 

Ve  Bxeat  Rerno  (Lat).  In  Law,  a  writ 
to  detain  a  person  from  going  out  of  the  king- 
dom without  the  king's  license,  directed  to  the 
sheriff,  or  .to  the  party  himself.  The  use  of 
the  writ  is  to  prevent  a  party  from  withdrawing 
his  person  and  property  from  the  jurisdiction 
of  the  courts  in  England ;  but  this  purpose  was 
served  at  common  kw  before  the  late  Insolvent 
Act  by  arrest,  and  bail  obtained.  This  writ 
lies,  therefore,  where  there  is  a  suit  in  equity 
for  a  demand  for  which  the  plaintiff  could  not 
arrest  at  law ;  and  is  always  granted  upon  a 
bill  just  filed  in  equity. 

Veap  or  Veep  Tides.  The  lowest  tides, 
being  those  which  are  produced  when  the 
attractions  of  the  sun  and  moon  on  the  waters 
of  the  ocean  are  exerted  in  directions  perpen- 
dicular to  each  other.  When  the  two  forces  act 
in  the  same  or  in  exactly  opposite  directions, 
the  spring  or  highest  tides  are  produced.  The 
neap  tides  take  place  about  four  or  five  days 
before  the  new  and  fiill  moons.     [Tides.] 

Veat  (A-Sax.  nyten,  from  nitan  =  ne  witan, 
not  to  know ;  corresponding  to  the  Greek  iKoyou, 
as  a  name  for  an  irrational  animal :  Wedg- 
wood). A  term  applied  to  cattle :  neat*8  foot 
oil  is  the  fat  obtained  by  boiling  calves'  feet. 

VebulQB  (Lat.  clouds  or  mists).  In  Astro- 
nomy, the  name  given,  on  account  of  their 
general  cloudy  appearance,  to  a  very  numerous 
class  of  celestial  objects,  being,  however,  for 
the  most  part,  telescopic^  and  only  visible  in 
telescopes  of  considerable  power. 

It  is  to  Sir  William  Herschel  that  astronomy 
is  indebted  for  the  first  examination  and 
analysis  of  these  remarkable  objects.  A  few 
of  them  have  indeed  been  known  since  the 
discovery  of  the  telescope,  and  one  or  two  of 
them  are  visible  to  the  naked  eye;  but  his 
powerful  telescopes  first  disclosed  the  fact  of 
their  existence  in  immense  numbers,  and  in  all 
quarters  of  the  heavens,  not  indeed  distri- 
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buted  nnifbnnly,  but  generally  speaking  with  a  ; 
marked  preference  to  a  broad  zone,  crossing ' 
the  Milky  Way  nearly  at  right  angles,  its 
general  direction  being  not  very  remote  from 
that  of  the  hour  circle  of  Oh.  and  12h.  In  the 
Boathem  hemisphere  the  distribution  appears 
to  be  more  xmiform. 

Nebulae  are  divided  by  Sir  W.  Herschel  into 
the  following  classes :  1.  Clusters  of  stars,  in 
which  the  stars  are  clearly  distinguishable ;  2. 
Eesolyable  nebulae,  or  such  as  excite  a  sub- 
pidon  that  they  consist  of  stars,  and  which  any 
increase  of  the  optical  power  of  the  telescope 
might  be  expected  to  resolve  into  distinct 
stars ;  3.  Kebulse,  properly  so  called,  in  which 
there  is  no  appearance  whatever  of  stars ;  4. 
Planetary  nebula;  5.  Stellar  nebula;  and 
6.  Nebulous  stars. 

Clusters  of  Stars. — These  are  either  globular 
or  of  an  irregular  figure,  forming  bright  isolated 
patches,  which  attract  attention,  as  if  they  were 
brought  together  by  some  general  cause.  The 
Pleiades  is  a  cluster  of  this  sort:  the  naked 
eye  can  distinctly  perceive  six  or  seven  stars 
in  itk  and  may  catch  occasional  glimpses  of  a 
great  many  more ;  but  the  telescope  shows  fifty 
or  sixty  crowded  together  in  a  very  moderate 
space,  and  insulated  from  the  rest  of  the 
heavens.  A  luminous  spot,  called  Prmstpef  or 
the  Beehive,  in  the  constellation  Cancer,  is 
resolved  entirely  into  stars  by  an  ordina^ 
telescope.  In  the  sword-handle  of  Perseus  is 
another  such  spot,  crowded  with  stars,  but  not 
so  easily  resolvwi.  There  are  a  great  number 
of  less  distinct  nebulous  specks  of  the  same 
kind,  which  in  ordinary  telescopes  have  much 
the  appearance  of  comets  without  tails,  and 
have  firequently  been  mistaken  for  such :  when, 
however,  tiiey  are  examined  with  instruments 
of  great  power,  any  such  idea  is  completely 
destroyed.  They  are  then,  for  the  most  part; 
perceived  to  consist  entirely  of  stars,  crowded 
together  so  as  to  occupy  almost  a  definite 
outline,  and  to  run  up  to  a  blaze  of  light  in  the 
centre,  where  their  condensation  is  usually  the 
greatest.  Many  of  them  are  of  an  exactiy 
round  figure.  Others,  again,  are  of  an  irregular 
form,  and  less  definite  in  their  outline,  so  that 
it  is  not  easy  to  say  where  they  terminate.  In 
some  of  them  tiie  stars  are  nearly  all  of  a  size, 
in  others  extremely  different ;  and  it  is  no  un- 
common thing  to  find  a  very  red  star  occupying 
a  conspicuous  situation  in  the  group. 

RewlvabU  nebtdiB  are  considered  as  objects 
of  the  same  nature  as  the  preceding ;  but  as 
being  either  too  remote,  or  consisting  of  stars 
too  faint,  to  affect  us  by  their  individual  light 
They  are  almost  universally  round  or  oval; 
their  irregularitiefl  of  form  being  extinguished 
by  the  distance,  and  only  the  general  figure 
of  the  condensed  parts  being  discernible.  In 
telescopes  of  insuBBcient  optical  power,  all 
the  great  globular  clusters  exhibit  themselves 
under  this  appearance. 

Nebula,  propirly    so    called. — Observations 
with  superior  telescopes  had  rendered  it  pro- 
bable   that    no  physical    distinction    existed 
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between  this  class  of  objects  and  dusten  of 
stars,  the  difference  of  appearance  seeming  to 
depend  only  on  the  power  of  the  telescope  irith 
which  they  were  observed ;  but  recent  researches 
with  the  spectroscope  applied  to  the  telescope 
have  completely  negatived  such  an  hypotheeifi.. 
Although  multitudes  of  nebulae  which  in 
Herschers  eighteen-inch  reflector  exhibited  cot 
the  slightest  appearance  of  resolvability,  when 
examined  with  Lord  Rosse's  six-foot  reflector 
are  clearly  resolvable,  and  seem  to  consist 
merely  of  clustering  stars,  still  many  exist 
which,  under  the  greatest  powers  which  hare 
been  yet  applied,  show  no  signs  of  being  con- 
posed  of  separate  stars.  The  great  neboh 
in  the  sword-handle  of  Orion,  discovered  bj 
Huygens  in  1666,  and  repeatedly  figured  and 
described  by  astronomers  since  that  time,  is  a 
notable  instance.  Another  in  the  oonsteU^tion 
of  Andromeda  may  be  mentioned,  which  is 
visible  to  the  naked  eye,  and  often  mistaken 
for  a  comet.  Its  appearance  is  described  by 
Simon  Marius  as  that  of  a  candle  shming 
through  horn.  Its  form  is  a  pretty  long  ofal, 
increasing  by  insensible  gradations  of  bright- 
ness, at  first  very  gradually,  but  at  last  mure 
rapidly,  up  to  a  central  pointy  which,  thoturh 
very  much  brighter  than  the  rest,  is  yet  eri- 
denUy  not  stellar,  but  only  nebulous  matter  in 
a  high  state  of  condensation.  It  has  in  It  a 
few  small  stars ;  but  they  are  obviously  casual 
Mr.  O.  P.  Bond  describes  it  as  extending 
nearly  two  and  a  half  degrees  in  length,  and 
upwards  of  a  degree  in  breadth.  Like  the  last 
described,  a  very  numerous  class  of  nebuls  are 
of  a  round  or  oval  figure,  increasing  more  or 
less  in  density  towards  the  central  points  In 
this  respect,  however,  they  differ  extremely ;  in 
some  the  condensation  being  slight  and  gra- 
dual, in  others  great  and  sudden.  They  also 
present  great  diversity  of  appearance,  in  resp«t 
of  deviation  from  the  spherical  form.  Some 
are  only  slightiy  elliptic,  others  much  extended 
in  length ;  and  in  some  the  extension  is  so  great 
as  to  give  the  nebula  the  character  of  a  lon^r, 
narrow,  spindle-shaped  ray,  tapering  awar  at 
both  ends  to  points.  Some  nebulse  are  annular; 
but  these  are  among  the  rarest  objects  in  the 
heavens.  The  most  conspicuous  is  situated  half- 
way between  the  stars  jB  and  y  Lyrae,  and  may 
be  seen  with  a  telescope  of  moderate  power. 

Planetary  nehvla  have  exactly  the  appea^ 
ance  of  planets — round  or  sUghtly  oval  discs, 
in  some  mstances  quite  sharply  terminated,  in 
others  a  little  hazy  at  the  borders,  and  of  a 
light  exactly  equable,  or  only  a  little  mottled, 
which,  in  some  of  them,  approaches  in  tirid- 
ness  to  that  of  actual  planets.  Whatever  the 
nature  of  these  objects  may  be,  they  must  be  of 
enormous  magnitude.  One  in  Aquarius  presents 
the  diameter  of  20" ;  another,  in  Andromeda, 
has  a  visible  disc  of  12",  perfectly  defined  and 
round.  Ghranting  them  to  be  equally  distant 
from  us  with  the  stars,  their  real  dimensions 
must  be  such  as  would  fill,  on  the  lowest  com- 
putation, the  whole  orbit  of  Uranus.  Thtir 
intrinsic  splendour  must  also  be  immeaBunibly 
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inferior  to  that  of  the  sun's;  for  a  ciicolar 
portion  of  the  sun's  disc,  subtending  an  anf  le 
of  20^  would  giye  a  light  equal  to  100  fvU 
nioans,  whereas  not  one  of  the  nebulss  in 
question  is  discernible  with  the  naked  eye. 
Lord  Bosse  has  recently  observed  a  marked 
spiral  arrangement  in  several  nebulse. 

Stdlar  nthtda  are  those  in  which  the  con- 
densation of  the  nebulous  matter  towards  the 
centre  is  g^reat  and  sudden ;  so  sudden,  indeed, 
as  to  present  the  appearance  of  a  dull  and 
blotted  star,  or  a  star  with  a  slight  burr  round 
it  The  nebuUms  stars  present  the  beautiful 
and  striking  phenomenon  of  a  sharp  and  bril- 
liant star,  surrounded  by  a  perfectly  circular 
disc  or  atmosphere  of  faint  light:  in  some 
cases  dying  away  on  all  sides  by  insensible 
gradations,  in  others  almost  suddenly  termi- 
nated. A  very  fine  example  of  such  a  star  is 
55  Andromeda,  RA.  Ih.  43m.,  N.P.D.  6(PT, 
'  The  nebulse,'  says  Sir  J.  Herschel,  '  furnish, 
in  every  point  of  view,  an  inexhaustible  field 
of  speculation  and  ooi\jecture.  That  by  far  the 
largest  of  them  consist  of  stars,  there  can  be 
little  doubt ;  and  in  the  interminable  range  of 
system  upon  system,  and  firmament  upon  fir- 
mament, which  we  thus  catch  a  glimpse  of, 
the  unagination  is  bewildered  and  lost.  On 
the  other  hand,  if  it  be  true,  as,  to  say  the 
least,  it  seems  extremely  probable,  that  a 
phosphorescent  or  self-luminous  matter  also 
exists,  disseminated  through  extensive  regions 
of  space,  in  the  manner  of  a  cloud  or  fog,  now 
assuming  capricious  shapes,  like  actual  clouds 
drifted  by  the  wind,  and  now  concentrating 
itself  like  a  cometic  atmosphere  around  par- 
ticular stars,  what,  we  naturally  ask,  is  the 
nature  and  distinction  of  this  nebulous  mat- 
ter? Is  it  absorbed  by  the  stars  in  whose 
neighbourhood  it  is  found,  to  furnish,  by  its 
eoodensation,  their  supply  of  light  and  heat  ? 
or  is  it  progressively  concentrating  itself,  by 
the  effect  of  its  own  gravity,  into  masses, 
and  so  laying  the  foundations  of  new  sidereal 
systems,  or  insulated  stars  ?  It  is  easier  to 
propound  such  questions  than  to  offer  any 
probable  reply  to  them.'  (*  Treatise  on  Astro- 
nomy/ Cabifiet  QydopcBdicL,  See  also  Herschers 
OutUnet  of  Astronomy,) 

The  recent  researches  of  Mr.  Hugg^ns  have 
proved  that  many  of  the  unresolvable  nebulae 
insist,  chiefiy  at  least,  of  glowing  gaseous 
inatter;  nitrogen  and  hydrogen  being  ap- 
parently their  principal  constituents.  This 
highly  important  discovery  entirely  alters  the 
ideas  previously  entertained  respecting  the 
nature  of  such  nebulse.  The  opinions  which 
have  been  entertained  of  the  enormous  dis- 
tances of  the  nebulsB,  founded  upon  the  sup- 
posed remoteness  at  which  stars  would  cease  to 
be  separately  ri^ble  in  our  telescopes,  must  now 
be  abandoned,  in  reference  at  least  to  those  of 
the  nebulae  which  have  thus  been  proved  to  be 
;:<tStiou8«  If  we  suppose  the  gaseous  substance 
of  these  objects  to  represent  the  nelnUous  fluid 
out  of  which,  according  to  Herschel's  hypo- 
thesis, stars  are  to  be  elaborated  by  subsidence 
Vol.  II.  d'ol 


NECESSITY,  DOCTRINE  OF 

and  condensation,  we  should  expect  a  gaseous 
spectrum  with  groups  of  bright  lines  as  nume- 
rous as  the  dark  lines,  due  to  absorption,  found 
in  the  spectra  of  the  stars.  We  cannot,  however, 
conceive  that  the  elementary  gases  composing 
these  nebulte  can  ever  condense  into  solids  and 
hquids  such  as  we  find  in  our  own  solar  system. 
VeceMity,  Bootrlae  of.  That  scheme 
which  represents  all  human  actions  and  feelings 
as  links  in  a  chain  of  causation,  determined  by 
laws  in  every  respect  analogous  to  those  by 
which  the  physical  universe  is  governed.  This 
doctrine  has  been  attacked  and  defended  with 
great  zeal,  in  almost  every  period  of  specula- 
tive enquiry  since  the  Reformation.  The  in- 
ductive method  of  research,  applied  by  Bacon- 
and  his  contemporaries  to  the  phenomena  of 
nature,  led  ver^  soon  to  the  adoption  of  a 
similar  method  in  reference  to  the  phenomena 
of  mind.  The  discovery,  or  rather  the  dis- 
tinct reaasertion,  of  the  law  pf  association,  by 
Hobbes,  and  the  ready  solution  which  it  appeared 
to  furnish  of  states  of  consciousness,  which, 
without  it,  would  have  seemed  capricious  and 
unaccotmtable,  encouraged  many  philosophers 
to  attempt  its  application  to  every  province  of 
the  human  mind.  It  is  only -in  connection 
with  this  fact  that  the  prevalence  of  neces- 
sarian views  in  modem  times  can  be  adequate- 
ly explained.  The  distinction  between  man 
and  nature,  between  the  actions  of  a  self- 
conscious  agent  and  the  workings  of  blind 
unintelligent  powers,  was  considered  by  the 
great  philosophers  of  antiquity  as  the  ground- 
work of  their  systems  of  morality,  and  as 
involved  in  the  very  conception  of  moral 
science.  It  was  natural  that  this  distinction 
should  be  felt  to  be  a  barrier  to  the  progress 
of  an  exclusively  empirical  psychology.  To  the 
historians  of  man's  nature  the  necessity  of  his 
actions  appeared  in  the  light  of  an  hyxx)thesis 
which  lay  at  the  very  foundation  of  their  en- 
quiries, precisely  as  the  natural  philosopher  is 
compelled  to  assume  the  regular  recurrence  of 
the  same  outward  phenomena  under  the  same 
circumstances.  The  psychologist  considers 
the  states  of  which  he  is  conscious  merely  as 
they  are  related  to  each  other  in  time ;  and, 
thus  considered,  it  seems  to  him  a  mere  iden- 
tical proposition  to  assert  that  all  that  can  be 
known  of  them  is  the  order  of  their  succession. 
If  their  succession  were  arbitrary  or  uncertain, 
nothing  could  be  known  of  it,  and  the  science 
which  he  professes  could  no  longer  have  an 
existence.  It  is  in  this  consideration,  rather 
than  in  the  dialectic  subtleties  by  which  the 
doctrine  has  been  sometimes  defended,  that  the 
real  strength  of  the  necessarian  lies.  So  long 
as  he  can  maintain  the  merely  phenomenal 
character  of  human  knowledge,  ne  can  reduce 
his  opponents  to  the  dilemma  of  either  denying 
the  possibility  of  mental  science  altogether,  or 
of  sidmitting  the  existence  of  those  uniform 
laws  which  are  its  onl^  object.  In  its  relation 
to  morality,  the  doctnne  of  necessity  has  been 
considered  to  involve  dangerous  consequences. 
Attempts  have  been  made  by  modern  necesT 
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NECK  OF  A  CAPITAL 

Barians  to  rescue  it  from  this  imputation.  Sir 
James  Mackintosh,  in  particular,  has  demoted 
some  portion  of  his  Dissertation  (Encyclopedia 
Britannica)  to  the  explanation  of  the  principal 
ethical  terms,  on  the  necessarian  hypothesis. 
(General  Remarks,  sec.  yii.  p.  393.)  Notwith- 
standing the  ingenuity  of  this  effort,  the  student 
will  probably  find,  on  careful  examination,  that 
the  great  question  at  issue  is  left  much  in  the 
0ame  state  as  before. 

Veok  of  a  Capital.  In  Architecture,  the 
space  above  the  shaft  of  a  column,  between  the 
annulet  of  the  capital  abore,  and  the  astragal 
at  the  top  of  the  shaft  below.  In  Mediaeyal 
Architecture,  the  mouldings  at  the  bottom  of 
the  capital  of  a  column  are  frequently  called 
the  neck  mouldings. 

Veorolonr  (Or.  ytKp6f,  dead,  and  A^s). 
A  collection  of  biographical  notices  of  deceased 
persons,  published  shortly  after  their  death, 
IS  commonly  called  a  necrology.  The  list  of 
deceased  benefactors  to  a  monastery,  cathedral, 
&c.,  was  also  termed  its  necrolog}'. 

Veoromanoy  (Or.  ifticpofiarrfia).  Divina- 
tion by  consulting  the  spirits  of  the  dead. 
The  Necyomanteia  of  the  Odyssey  exhibits  the 
superstition  in  a  very  peculiar  form.  Odysseus 
(Ulysses)  performs  a  sacrifice  with  peculiar 
solemnities,  and  pours  the  sacrificial  blood 
into  a  ditdi;  the  spectres  of  the  dead  rush 
wildly  from  the  infernal  regions  to  taste  the 
blood ;  when,  discovering  the  shade  of  Teiresias, 
of  which  he  was  in  search,  he  compels  it  to 
answer  his  questions.  The  rest  of  the  book, 
in  which  Odysseus  appears  actually  to  descend 
to  the  shades,  and  to  see  the  punishments  of 
celebrated  criminals,  is  suspected  by  some  com- 
mentators to  have  been  an  mterpolation  of  later 
times.  Similar  customs  in  practising  the  art  of 
necromancy  seem  to  have  been  followed  for  a 
long  period  in  Greece  and  Italy.  Horace  men- 
tions the  pouring  of  the  blood  of  a  sacrificed 
sheep  into  a  ditch  in  order  to  attract  the  Manes 
from  beneath.  But  in  Thessaly,  the  most  cele- 
brated of  classical  regions  for  its  proficiency  in 
the  art  of  magic,  peculiar  horrors  seem  to  have 
attended  the  exercise  of  necromancy.  Erichtho, 
Lucan's  Thessalian  witch,  reanimates  the  corpse 
of  a  soldier  slain  in  battle,  and  compels  him  to 
answer  her  questions  respecting  futurity.  But 
the  ^trxjirfOByoi,  or  professed  evokers  of  spirits, 
in  Thessaly,  seem  to  have  performed  their  rites, 
whether  as  impostors  or  as  fanatics,  with  the 
sacrifices  of  human  beings  and  various  other 
enormities,     [Magic  ;  WrrcH.] 

Veoronlte.  A  varietur  of  Orthodase.  It 
is  found  in  small  nodules  in  the  limestone  of 
Baltimore,  and  when  struck  it  exhales  a  fetid 
odour  rosembling  that  of  putrid  flesh. 

Veoroptaavajw  (Or.  ¥€Kp6s,  and  ^7w,  / 
eat).  The  name  of  a  family  of  Clavicom 
beetles,  comprehending  those  which  feed  on 
dead  and  decomposing  animal  substances. 

VeoropoUs.  Literally,  a  city  of  the  dead, 

or  a  common  graveyard  for  interring  the  bodies 

of   deceased  persons.    The  burying-places  of 

the  ancient  Egyptians  were  often  divided  into 
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places  of  interment  for  the  separate  ca^<4 
in  the  same  enclosure.  One  of  the  most  »nga* 
lar  of  these  structures  may  bo  seen  at  Isa-eU 
Haghar  in  Lower  Egypt :  it  is  a  parallelcKT^ui 
of  2,160  French  feet?  on  the  side,  by  1,440  fett, 
and  contains  several  rows  of  tombs.  Amongst 
the  O  reeks,  the  custom  appears  to  have  pre- 
vailed of  using  the  ancient  quarries  for  this 
purpose,  as  at  Nauplia,  and  near  many  cities  of 
Asia  Minor  also.  The  necropolis  of  the  Greek 
cities  was  always  removed  from  the  habitatiooi 
of  the  living ;  and  no  one  was  buried  io  the 
cities,  but  as  an  exception.  For  the  Etnisean 
tombs,  see  Dennis^  Cities  and  Cemeteries  of 
Etruria. 

VeoroflU  (Or.  vtKpcMrts).  In  Botany,  a 
disease  of  plants,  chiefly  found  upon  the 
leaves  and  soft  parenchymatous  parts  of  vege- 
tables. It  consists  of  small  black  spots,  below 
which  the  substance  of  the  plant  decays ;  and 
hence  is  commonly  called  spotting. 

Kbc&osis.  This  term  is  applied  in  Soigciy 
to  the  mortification  of  parts  of  bones. 

Veetar  (Or.).  In  Greek  Mythology,  the 
drink  of  the  immortal  gods.     [  Ambbosia.] 

Veetaiiae.  A  variety  of  the  peac^  in 
which  the  velvety  covering  of  the  skin  is 
obliterated,  and  the  surface  is  smooth  and 
shining.  Nectarines  are  generally  more  highly 
flavoured  than  peaches. 

Veetariom.  In  Botany,  the  nectary  of  a 
flower,  that  is  to  say,  any  part  that  secr^es  a 
honey-like  substance.  The  term  is  varioasly 
applied  to  modifications  of  the  petals,  of  the 
stamens,  and  of  the  disc 

Veedle  Ore  (so  called  from  the  adeokr 
form  of  its  crystals).  A  native  sulphide  of  bis- 
muth, copper  and  lead,  found  at  Beresowsk  in 
Siberia,  embedded  in  white  Quartz.  It  oocors 
in  acicular  four  or  six  sided  prisms. 

Veedle  Stone.  The  name  given  to  adcular 
varieties  of  Natrolite  and  Scolecite. 

Ve^atlve  (from  Lat.  nego,  /  deny\  In 
Logic,  this  term  denotes  the  quality  of  a  pro* 
position  which  denies  the  agreement  between 
the  subject  and  predicate. 

Veffatlve  Situ.  In  Algebra,  this  tern 
denotes  an  onerative  symbol  written  thus,  — :  it 
is  also  called  minus,  and  combines  with  other 
symbols  according  to  predetermined  roles. 
The  fundamental  operative  laws  of  algehn 
remaining  the  same,  the  results  will  bear 
different  interpretations,  or  admit  of  no  intelli- 
gible interpretation  whatever,  according  to  the 
greater  or  less  generality  of  the  meanings  as- 
scribed  to  the  symbols.  Thus  in  the  first 
generalisation  of  ordinary  arithmetic,  where 
letters  are  used  as  symbols  of  numbers,  the 
negative  sign  denotes  subtraction,  and  a  lesolt 
a — 6  is  per&ctly  intelli^ble  so  long  as  a  exceeds 
6,  but  simply  unintelligible  when  b  exceeds  a.  In 
the  latter  case,  of  which  3  —  6  may  serve  as  an 
illustration,  the  general  laws  of  algebra  permit 
us  to  write  the  result  in  any  one  of  the  fonns 
(6-2)-5,  6-5-2,0-2,  -2;  in  which  last 
form  the  result  in  question  is  called  a  ne^if* 
number.    When,  more  generally,  we  operate 
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apon  fymbolfl  of  qiutntity,'  a  result  such  as  —a 
is  ealled  a  negative  quantil^f,  and  may  always 
be  oonsidered  as  a  quantity  of  the  same  nature 
as  a,  bat  diametrically  opposite  in  kind ;  thus 
if  a  represent  distance  measured  northtoarde, 
-a  will  denote  the  same  distance  measured 
eoiakwards;  if  a  denoted  a  sum  of  money 
pained^  —a  would  denote  an  equal  amount 
lost ;  or  again,  if  a  represented  future  time, 
—a  would  denote  past  time,  and  so  on. 

The  doctrine  of  negative  quantities  involves 
many  metaphysical  subtleties,  and  has  given 
rise  to  numerous  discussions;  amongst  the 
nuMt  instructive  works  on  the  subject  are  the 
following:  Camot's  GionUtrie  ae  Fosition, 
Paris  1803;  Peacock*s  Algebra^  Cambridge 
1830,  and  his  'Report  on  certain  Branches 
of  Analysis,'  Proceedinge  of  the  British  Associa- 
tion 1834 ;  De  Morgan's  Trigononutryt  London 
1849.  and  his  art  in  the  Penny  Cgclopadia; 
Sir  W.  R.  Hamilton's  Lectures  on  QtuUemionSj 
Dublin  1853,  and  his  'Essay  on  Conjugate 
Functions,  &c*  in  jyansactions  of  the  Royal 
Irish  Academy  1835. 

Vegrotlable  Xaatromeiita.  In  Law,  in- 
stroments  on  which  the  right  of  action  passes 
by  mere  assignment,  signified  ordinarily  by 
indorsements,  of  whidi  the  chief  are  bills  of  ex- 
change and  promissory  notes.  To  render  them 
legally  negotiable,  it  appears  that  the  words 
payaSle  to  bearer  or  to  order,  or  equivalents 
for  these,  must  be  employed. 

VegTO  (Span. ;  Lat  niger,  black).  This  term 
has  been  applied  to  the  dark  races  of  men 
distributed  over  the  tropical  and  southern  dis 
tricts  of  Africa,  and  found  also  in  the  Papuan, 
Australian,  and  Tasmanian  islands.  Latham 
has  defined  a  negro  as  an  intertropical  African 
in  'a  humid  alluvial  locality.'  The  skulls  of 
negroes  exhibit  a  more  or  less  prognathism 
or  protrusion  of  the  maxillary  alveoli,  and 
diagonal  position  of  the  teeth.  The  hair  is 
crisp  and  woolly,  and  the  calf  of  the  leg  flesh- 
less  ;  the  feet  are  large  and  flat,  whilst  the 
pelvis  is  contracted.  The  outer  surface  of  the 
brain  of  negroes  exhibits  a  more  symmetrical 
arrangement  of  the  gyri  than  is  usual  in  Eu- 
ropeans; it  is  not  known  whether  this  difier- 
ence  extends  to  the  internal  cerebral  structure. 
The  large  size  of  the  true  molar  teeth  and  the 
jimetion  of  the  frontal  and  squamosal  bones 
are  also  frequent  characters  of  the  negro  races. 
The  distinctions  of  this  race  are  marked  and 
peculiar ;  but  they  are  not  universal  or  every- 
where the  same.  Thus,  the  colour  varies, 
although  less  so,  perhaps,  than  that  of  any 
other  of  the  great  varieties  of  mankind ;  the 
Hottentots,  and  various  southern  tribes  belong- 
ing to  tiie  Ethiopian  race,  are  in  this  and  other 
respects  widely  different  from  their  brethren. 
The  woolly  luiir,  dark  jet  colour,  and  some 
f^xtemal  peculiarities  of  conformation,  seem 
chiefly  to  belong  to  those  numerous  tribes 
which  inhabit  the  west  coast  of  Africa,  between 
the  equator  and  the  tropic  of  Cancer.  But, 
even  within  that  region,  some  tribes  are  to 
be  found  whose  physioirnomy  is  very  different 
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from  that  which  we  are  accustomed  to  regard 
as  representing  the  negro  type.  South  of  the 
equator  many  of  the  tribes  are  inferior  in 
strength  and  stature,  and  very  different  in 
appearance:  from  this  region  many  of  the 
Brazilian  negroes  are  imported.  In  New 
Guinea,  off  the  south-eastern  extremity  of 
Asia,  a  native  population  is  found  with  most 
of  the  characteristics  of  the  African  negro. 

The  negro  race  appears  to  have  been  sub- 
jected to  the  tribute  of  furnishing  slaves  to 
its  more  powerful  and  intelligent  neighbours 
from  a  very  remote  period.  Many  ages  before 
the  first  European  slave  ship  had  visited  the 
coasts  of  Afinca,  the  Arabs  bore  off  slaves 
in  their  caravans,  across  Hie  Sahara,  to  the 
northern  coasts  of  the  continent ;  and  even  in 
classical  writers  (Terence,  for  example)  we  find 
mention  made  of  black  or  Ethiopian  slaves^ 
[Slavs  Trade.] 

By  the  mixture  of  the  negro  and  white  races 
the  mulatto  is  produced;  the  Zambo  is  the 
ofispring  of  a  negro  and  an  American  Indian. 
The  numerous  varieties  of  these  mixed  races, 
according  to  the  proportion  of  negro,  Euro- 
pean, or  Indian  blood  in  each,  are  classed  and 
denominated  accurately  in  the  West  Indies.  It 
may  probably  be  estimated  that  there  are  now 
on  the  continent  and  islands  of  America,  in- 
cluding negroes  and  mulattoes,  but  excluding 
those  mixed  races  which  have  a  larger  propor- 
tion of  European  blood,  about  ten  million  in- 
dividuals of  African  descent ;  viz. 

In  the  United  States  .  .  3,500,000 
British  colonies  .  .  .  900,000 
Hayti 700,000 

^^India  ■^'*'''^'  ^"^  ^""^^       I  1»200,000 

BrazQ    .         !         !         !         .     2,500,000 

The  free  states  of  continental  1 

America,  formerly  Spanish  K  1,000,000 
colonies      ...        .J 

9,800,000 
Of  these  many  are  still  in  a  state  of  slavery ; 
the  remainder,  except  in  Hayti,  forming  an 
inferior  and  generally  an  oppressed  class  of 
free  inhabitants.  The  ultimate  destiny  of 
this  multitude*  of  human  beings  is  a  matter 
of  anxious  speculation.  Hayti,  peopled  by 
the  slaves  of  the  French  colony  of  St. 
Domingo,  who  threw  off  the  yoke  at  the 
period  of  the  French  revolution,  is  the  only 
region  in  which  they  have  as  yet  established 
an  independent  community ;  and  the  progress 
of  that  community  in  civilisation  is  not  such 
as  to  raise  the  hopes  of  the  philanthropist. 

The  existence  of  the  distmguishing  features 
of  the  negro  race  in  a  strongly  marked  degree  is 
uniformly  associated  with  the  lowest  state  of 
barbarism ;  and  as  thev  recede  from  this  strong- 
ly marked  type,  we  find  a  greater  degree  of 
civilisation  and  improvement.  The  inevitable 
conclusion  is,  that  every  variety  of  the  negro 
type,  which  comprises  the  inhabitants  of  almost 
all  Central  Africa,  is  indicative  of  mental  in- 
feriority ;  and  that  ferocity  and  stupidity  are 
u  u  2 
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the  characteristics  of  those  tribes  in  which 
the  peculiar  negro  features  are  found  most 
developed. 

But  without  drawing  any  conclusions  as  to 
their  inferiority  merely  from  their  configuration 
and  appearance,  it  may  be  remarked  that  while 
most  of  the  European  and  Asiatic  nations  haye 
attained  to  a  high  state  of  dyilisation,  they 
continue,  with  few  exceptions,  in  nearly  pri- 
meval barbarism.  It  is  scarcely  enough  to 
reply  that  this  is  the  result  of  the  unfavourable 
circumstances  under  which  they  have  been 
placed.  An  intelligent  enteiprising  people  will 
contend  against  unfavouraUe  circumstances, 
and  make  them  become  favourable;  but  the 
Africans,  with  the  questionable  exception  of  the 
ancient  inhabitants  of  the  valley  of  the  Nile, 
have  never  displayed  any  considerable  degree 
of  enterprise  or  invention. 

For  an  able  summary  of  the  physical  and 
mental  characters,  as  well  as  the  history  of  the 
negro  races,  see  Campbell's  l^egrommiia^  8vo. 
Philadelphia  1855  ;  Pruner  Bey  s  Memoire  sur 
leaMgrea,  Svo.  Paris  1861. 

VeiTtwdo-  A  genus  of  Aceracea  comprising 
an  ornamental  hardy  tree  of  small  stature, 
sometimes  introduced  with  good  effect  into 
shrubberies.  A  variegated-leaved  variety,  in 
which  the  leaves  are  very  conspicuously  marked 
with  white,  is  one  of  the  most  attractive  of 
deciduous  trees,  if  well  placed  in  planting. 
The  only  species  is  called  N.fraxinifdiwm, 

VelialleiiUu  The  name  of  an  ancient 
Dutch  and  Flemish  divinity  who  presided  over 
commerce  and  navigation.  Her  origin  and 
general  character  ar&  unknown,  and  even  the 
name  suggests  only  forced  and  unsatisfactory 
associations ;  t^e  sixteen  altars  bearing  her 
image  and  nam^  found  in  the  island  of  Wal- 
cheren  in  1647  are  taken  as  evidence  of  her 
former  influence.  (Grimm's  Deutsche  Mytho- 
logie.) 

Veirs    Farabola.      [Pababoia;    Ssmi- 

CUBICAL.] 

Veltli.  An  Egyptian  deity,  who  was  re- 
garded as  an  incarnation  of  nature,  and  as  the 
patroness  of  all  the  arts.  Her  most  celebrated 
temple  was  at  Sais,  where  stood  the  famous 
Teiled  image. 

VelnmblaoeflB  (Kelumbium,  one  of  the 
genera).  In  Botany,  the  name  of  a  natural 
order  of  aquatic  plants  of  great  beauty,  be- 
longing to  the  Nymphal  alliance,  distinguished 
principally  by  its  distinct  carpels  and  large 
honeycomDed  torus.  The  only  genus  is  Ife- 
lumbium,  which  comprises  two  or  three  very 
handsome  speciea.  One  of  them,  N.  speoiasumf 
is  believed  to  be  the  Sacred  Lotus,  or  I^rtha- 
gorean  Bean.  The  nuts  of  all  the  species  are 
wholesome  and  edible,  and  the  rootstock  is  also 
sometimes  eaten. 

Vein.  -Con.  A  contraction  for  (Lat)  ne- 
mine  contradicente,  signifying  no  one  contra- 
dicting ;  nem,  disa.t  contracted  for  (Lat.)  nemine 
dissentienie,  signifies  no  one  dissenting. 

Vemalite  (Qtr,  viyuoSi  toood ;  A(9of ,  stone), 
A  fibrous  variety  of  Brucite. 
060 
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(Gr.  mfuer^Sy  fiifom). 
The  name  of  an  order  of  Caelelmintha^  or  cavi- 
tary intestinal  worms,  comprehending  tlioee 
which  are  dioecious,  and  have  a  round,  filiform, 
elongated  body. 

Vematonenra  (Gr.  vmta,  and  prDpor, 
nerve).  A  name  proposed  for  that  division  of 
the  Badiata  of  Cuvier,  indoding  animals  in 
which  nervous  filaments  are  distinctly  trace* 
able,  and  the  alimentary  canal  floats  looaelj 
in  a  distinct  abdominal  cavity. 

Vemeui  Oames.    One  of  the  four  great 

national  festivals  of  Greece,  in  which  all  the 

states  participated.      [Gaxbs.]      They  vere 

'  celebrated  at  Kemea,  a  village  in  the  north- 

I  eastern  part  of  Argolis.    By  some  they  &re 

I  said  to  have  been  established  by  the  Epigoni, 

children  of  the  warriors  who  besieged  Thebes; 

I  but  other  versions  of  the  myth  relate  that  the j 

were  first  instituted  by  Hercules  after  his  vic- 

,  tory  over  the  Nemean  lion.    They  were  held 

every  third  year,  under  the  presidency  of  dtj- 

eens  chosen  by  lot  from  the  states  of  Aigos, 

Corinth,  and  Cleonse.    The  games  were  Uie 

same  as  those  of  Olympia.     The  victorioua 

combatants  were  crowned  with  parsley. 

Vemeals  (Gr.  distribuium).  This  word, 
which  in  the  JBiad  is  used  only  to  express  any 
cause  of  anger  or  righteous  indignation,  b^ 
comes  in  the  Hesiodic  Theoffony  Uie  name  of 
a  daughter  of  Nyx,  the  night  (or,  according  to 
another  version,  of  Erebus).  Starting  irith  the 
notion  of  mere  apportionment  whether  of  good 
or  evil,  the  idea  of  the  goddess  assumed  after- 
wards a  harsh  and  forbidding  character,  and 
she  became  especially  the  punisher  of  those  m 
whom  Fortune,  t^x^,  had  bestowed  her  favours 
too  lavishly.  This  idea  of  Nemesis  suggests  a 
comparison  with  the  later  notions  of  At^  and 
Erxnys.  Nemesis  had  a  celebrated  temple  at 
Bhamnus  in  Attica;  and  her  earlier  statues 
are  said  to  have  resembled  those  of  Aphrodite 
She  is  generally  represented  as  a  virgin  deity; 
but  there  was  a  legend  that  from  an  egg  boxn 
of  Nemesis  sprang  Helen  and  the  Dioscoii, 
Castor  and  Polydeukes.    [Poixux.] 

Vemooera  (Gr.  vrj/ia,  a  thread,  and  k^, 
ham).  The  name  of  a  family  of  Dipterous 
insects,  including  those  which  have  l<»ig  fili- 
form antenne. 

Vemofflossata  (Gr.  i^fca,  and  yX»fC<ra,  a 
tongue).  The  name  of  a  tribe  of  Hymeno- 
pterouB  insects,  including  those  which  have  a 
long  filiform  tongue,  as  Uie  bee  tribe. 

Vemopblla  (a  name  coined  from  Gr.  n^t 
a  ffrooe,  and  ^tX^,  / love),  A  genus  of  beautifol 
annual  flowers  very  popular  amongst  amateur 
gardeners,  from  their  free-flowering  habit  and 
brilliant  colours.  It  belongs  to  the  order  Hjf- 
drofhyUcu^a^  and  in  N,  insiynis,  which  has  blue 
flowers  with  a  white  centre,  yields  perhaps  one 
of  the  gayest  of  flower-garden  ornaments. 

nreocomiaa.  The  rocks  of  the  lower  di- 
vision of  the  Cretaceous  period,  including  part 
of  the  Wealden,  bear  this  name  on  the  oontineni 
of  Europe.  They  form  an  extensive  and  im- 
portant series  of  deposits  in  the  neighbourhood 
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of  Neufch&tel  in  Switzerland.  There  are  two 
diyisions.  The  Lower  Neooomian  represents 
the  greater  part  of  the  Lower  Greensand  and 
some  Upper  Wealden  beds.  The  Upper  Neo- 
eomian  is  the  uppermost  division  of  the  Lower 
Greensand  mudi  more  laigoly  dereloped  than 
in  England. 

The  Neocomian  beds  in  Switzerland  and 
elsewhere  on  the  Continent  are  well  supplied 
with  characteristic  fossils,  which  agree  on  the 
whole  with  those  of  the  corresponding  beds  in 
England. 

Weooonui  (Ghr.  rcoMcdpos,  literally  a  temple 
sweeper).  In  Ghredan  Antiquities,  the  title  of 
officers  employed  as  guardians  of  temples  and 
their  treasures. 

Weolite  (Or.  wios^  new^  and  xiBos,  stone). 
A  massiye  Tariety  of  Tale  in  which  part  of 
the  silica  is  replaced  by  alumina.  It  is  found 
at  the  Aslak  iron  mines,  near  Arendal  in 
Korway. 

Weolofftom  (Gr.  i^,  and  X^f).  The 
introduction  of  a  new  phrase  or  word  into  a 
language,  or  any  innovation  on  ordinary  modes 
of  expression.  Most  European  tongues  have 
their  classical  diction  fixed  by  precedent  and 
authority;  and  woids  introduced  by  bold  or 
careless  writers,  since  this  standard  was  esta- 
blished, go  by  the  name  of  neologisms  until 
usage  has  added  them  ^t  last  to  the  receiyed 
national  vocabulary. 

Veolonr-  In  the  last  century,  this  name 
was  given  by  orthodox  divines  in  Germany  to 
the  novel  system  of  interpretation  which  then 
began  to  be  applied  by  many  to  the  records  of 
the  Old  and  New  Testaments.  [Rationalist.] 
Veomenia  (Gr.  the  time  of  the  new  moon). 
The  name  given  by  the  Greeks  to  the  beginning 
of  the  month  of  the  lunar  calendar. 

Veopbsrte  (Gr.  ye^vro;,  newly  planted). 
In  the  primitive  church,  newly  converted 
Christians  were  so  termed ;  and  the  same  ap- 
pellation is  still  given  in  the  Boman  church, 
to  converts  made  by  missionaries  among  the 
heathen,  to  any  person  entering  on  the  priestly 
office,  and  to  tnose  persons  newly  receiyed  into 
the  communion  of  tne  church. 

Veoplaae  (Gr.  y4oSf  new ;  it\d(ris,  forma- 
tion). A  native  sulphate  of  iron  found  at 
Fahlun,  in  Sweden.    [BonnrooBKB.] 

Weoplatoalsts.  In  Ancient  Literature, 
the  mystical  philosophers  of  the  school  of 
Ammonius  Saccas  and  Plotinus  are  commonly 
so  called,  who  mixed  some  tenets  of  ancient 
Platonism  with  others  derived  from  a  variety 
of  sources,  and  particularly  from  the  demono- 
logy  of  the  East.  They  flourished  in  the 
fonrth  and  fifth  centuries  of  the  Christian 
era.  Some,  however,  have  contended  that 
this  title  is  more  properly  applicable  to  the 
eddctic  Platonists,  or  scnool  of  Antiodius 
andPhilo.  [Platokibts  ;  EcLBcncs.]  For  a 
singular  view  of  the  doctrines  and  tendency  of 
the  Ifeoplatonists,  the  reader  may  consult  the 
Quarterly  Review,  July  1840. 

Veotoklte  (Gr.  ycot ;  t^koy,  a  birth).    An 
amorphous  mineral  of  a  black  or  brownish- 
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black  colour  found  at  Gasbole  in  Finland.  It 
is,  probably,  an  altered  foirn  of  Rhodonite,  pro* 
duced  by  the  weathering  of  other  minerals. 

Veotype  (Gr.  Woj,  and  r^os^  a  form)» 
A  variety  of  Natrocaldte  containing  Bazytes. 

VepentbaceflB  ^Nepenthes,  one  of  the 
genera).  A  natural  order  of  subshmbby 
climbing  plants  referred  hj  Lindley  to  his 
Euphorbia!  alliance,  and  distinguished  by  some 
technical  points  in  the  structure  of  the  seeds. 
They  are,  however,  to  be  recognised  with  ease 
and  certainty  by  their  external  characters. 
The  leaves,  for  instance,  are  more  or  less  elon- 
gated, and  their  midrib  is  extended  beyond 
the  apex  in  the  form  of  a  tendril,  which  in 
the  perfect  condition  of  the  plant  supports  a 
pitcher-like  body  provided  with  a  jointed  lid. 
They  afford  some  of  the  most  curious  oljects  to 
be  met  with  amongst  plants.  Nepenthes  is  the 
only  genua,  but  there  are  many  species  known, 
several  of  which  are  to  be  found  in  the  hot- 
houses of  the  curious. 

Wepentbe  (Ghr.  nrrepOlis,  removing  sorrow), 
A  magic  potion,  mentioned  by  the  Gredcs 
and  Romans,  which  was  supposed  to  obliterate 
pain  and  sorrow  from  the  memory  of  those  who 
partook  of  it.  The  mixture  given  under  this 
name  by  Helen  to  the  guests  of  Menelaus  is 
said  to  have  been  obtained  from  the  Egyptian 
Thebes;  hence  the  term  Thebaic  tincture,  kD' 
plied  to  tincture  of  opium,  or  laudanum.  The 
word  is  now  used  fignratiyely  to  express  any 
remedy  which  gives  rest  and  consolation  to  an 
afflicted  mind. 

Wepeta  (ItaL  nepatella,  cat-fnint).  The 
genus  of  the  Catmint,  a  common  wayside  weed 
of  the  labiate  order,  particularly  attractive  to 
eats..  This  catmint  is  N,  cataria,  sometimes 
called  Nep. 

Weplialla  (Gr.  rni>d\tos,  sober).  Certain 
Grecian  sacrifices  in  honour  of  various  deities, 
so  called  because  no  wine  was  offered  during 
their  celebration. 

Woplield  (Gr.  rt^iy,  a  doud).  In  Greek 
Mythology,  the  wife  of  Athamas,  and  mother 
of  Phbixus  and  HbllA,  who  are  thus  literally 
the  children  of  the  mist. 

Wepbeline  (Gr.  ptif^Xfi).  A  double  sili- 
cate of  alumina  and  soda  found  at  Capo  di 
Bove,  near  Rome,  and  on  Monte  Somma,  near 
Vesuvius,  in  fine  white  crystals  lining  cavities 
in  the  older  lavas,  with  laocrase.  Mica,  Horn- 
blende, &c  Transparent  fragments  immersed 
in  nitric  add  assume  a  clouded  appearance 
(whence  the  name).  It  is  also  known  by  the 
name  of  Sommite. 

nreplielinm  (Gr.  wt^iKif),  This  genus, 
which  belongs  to  the  order  S(^pindacea,  con- 
tains three  celebrated  exotic  fruits,  the  litdu 
or  Leechee  of  China,  the  Longan  of  China, 
and  the  Rambutan  of  Malaya.  The  Litchi 
produces  nearly  round  fruit,  an  inch  and  a 
half  in  diameter,  containing  a  sweet  jelly-like 
pulp ;  the  Longan  is  smaller,  and  possesses  an 
agreeable  subadd  fiavour ;  and  the  Rambutan, 
which  is  of  an  oblong  form  and  about  two  inches 
long,  is  esteemed  for  its  pleasant  adduloua 
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pulp.  AH  these  are  Bmall  trees  with  pinnated 
Ifiaves. 

VepliralirtA  (Ghr.  yf^s,  the  kidney ;  Shyos, 
pain).    Pain  in  the  kidney. 

Vepl&rtte  (G^.  y€it>p6s),  A  hard  tough 
mineral  occurring  in  compact  masses  of  a  leek- 
green  colour,  passing  into  grey  and  greenish- 
white,  on  the  western  coast  of  New  Zealand. 
The  name  more  commonly  giyen  to  Nephrite 
is  Jade,  of  which  there  are  two  kinds :  White 
or  Oriental  Jade ;  and  Green  Jade,  the  Jad^ite 
of  Damour.  Both  these  Tarieties  are  silicates 
of  alumina,  and  of  other  bases,  as  lime,  mag- 
nesia, soda,  protoxide  of  iron,  &c.,  and  both 
are  only  broken,  or  cut  and  polished,  with 
great  diflSculty.  Oriental  Jade  is  the  well- 
known  material  of  a  pale  greenish-white  co- 
lour, which  is  brought  to  this  country  from 
the  eastern  parts  of  Asia,  carved  into  various 
articles  with  a  beautiful  polish,  a  manufacture 
for  which  the  Chinese  are  vezy  celebrated. 
Green  Jade  is  more  rare  than  the  Oriental 
kind,  and  valuable  in  proportion.  The  colour, 
which  varies  fh)m  apple-green  (like  that  of 
Chrysoprase)  to  a  sort  of  emerald-green,  is 
probably  due  to  oxide  of  nickel  The  name 
Nephrite  probably  originated  in  the  circum- 
stance of  small  plates  of  the  mineral  having 
been  formerly  worn  suspended  from  the  neck 
for  the  cure  of  diseases  of  the  kidneys. 

Vepbrttls  (Gr.  from  vc^^).  Inflam- 
mation of  the  kidney.  This  disease  is  at- 
tended by  pain  in  the  affected  part,  extending 
along  the  ureter,  and  increased  on  walkin|^,  or 
in  the  upright  posture :  nausea  and  vonuting 
are  common  attendants,  and  the  appearance 
of  the  urine  is  generally  far  firomliealthy. 
Bleeding,  warm  baths,  sudoiifics,  and  aperients, 
with  opiates  and  diluents,  are  the  principal 
remedies  resorted  to. 

Vepbrodtimi  (Gr.  fc^s,  and  cTSoi,  Uke- 
nese).  A  genus  of  Ferns,  closely  allied  to 
Lastrea,  belonging  like  it  to  the  Aspidiaceous 
group,  and  like  it  also  having  the  sori  covered 
by  reniform  indusia ;  but  in  Nephrodium  the 
Teins  of  the  pinnule-like  segments  anastomose 
in  a  connivent  manner  with  those  of  adjoining 
segments  for  a  greater  or  less  distance  from  the 
rachis  of  the  pinna,  as  the  segments  are  more 
or  less  united.  They  are  for  the  most  part 
tropical  plants. 

nreplirotoiiij-  (Gr.  v^p6t ;  W/tM»,  /  cut). 
The  operation  of  extracting  a  stone  firom  the 
kidney. 

VepldfiV.      [HTDBOGORjaS.] 

Vepotlsm  (Lat.  nepos).  A  word  invented 
to  express  A  peculiar  characteristio  of  many 
high  ecclesiastics  in  Boman  Catholic  countries, 
and  more  particularly  of  popes :  a  propensity, 
namely,  to  aggrandise  their  family  by  exorbi- 
tant grants  and  favours  conferred  on  members 
of  it ;  literally,  on  nephews  (nepotes).  Hany 
of  the  highest  and  wealthiest  flEunilies  of  the 
Boman  nobility  owe  their  elevation  entirely  to 
this  species  of  patronage. 

Veptmie  (Lat.  Neptunus).  In  Astronomy, 
the  planet  of  our  system  the  most  distant  from 
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the  sun.  The  existence  of  this  planet  was  pra- 
dictfd,  and  its  place  in  the  heavens  annooneed 
within  one  degree  of  the  truth,  indepeDdentlj 
by  two  astronomers— Professor  Adams  and 
M.  LeveiTier — ^before  it  was  discovered  by 
the  telescope.  This  triumph  of  mathemati- 
cal skill  marks  an  epoch  in  astronomy 
and  sets  a  seal  on  the  theory  of  universal 
gravitation  which  formed  the  basis  of  the  me- 
thod of  prediction.  Its  existence  was  first 
suspected  in  consequence  of  irregularities  in 
the  movement  of  the  planet  Uranus^  wliich 
baffled  all  attempts  to  attribute  them  to  pertur- 
bation caused  by  known  bodies.  As  far  hack  as 
1841  Mr.  Adams  determined  to  investigate  the 
probleni,  and  by  September  1846  the  new  planet 
had  fiiirly  been  grappled.  On  July  29  in  that 
year  the  equatorial  of  the  Cambridge  Obserra- 
toiy  was  first  employed  in  the  search  alter  ths 
planet,  the  probable  place  having  been  stated 
by  Mr.  Adams.  M.  Leverrier,  who  had  beei 
working  independently  at  the  same  problem, 
published  his  researches  on  August  31;  and  in  a 
letter  to  the  Berlin  astronomers,  which  reached 
them  on  September  23,  he  assigned  tlie  place 
where  he  expected  it  would  be  found.  This 
place  was  not  one  degree  ftom  that  assigned  to 
It  by  Mr.  Adams.  On  the  same  evening,  thanks 
to  the  Berlin  star  maps,  which  had  not  reached 
England,  the  planet  was  discovered. 

As  Neptune's  nearest  approach  to  us  is 
190,000,000  miles,  it  is  invisible  to  the  nak^ 
eye.  Its  diameter  is  4*72  greater  than  that  of 
the  earth.  Its  revolution  rotmd  the  son  is 
accomplished  in  60126*72  days.  Neptune  is 
accompanied  by  a  satellite,  the  distance  of 
which  from  the  primary  is  nearly  equal  to  that 
of  our  moon — 22.),000  miles ;  it  accomplishes 
its  revolution  in  5  days  21  hours  8  mmutes. 
Of  the  physical  constitution  of  the  planet 
we  know  nothing  except  its  mass  and  densi^ ; 
these,  as  comparod  with  the  mass  and  density 
of  the  earth,  are  18*900  and  0*321  respectiv^. 

NsPTUNB.    In  Mythology.    [PosBiDozr.] 

Veptmilaii.  A  name  rormerly  ffiven  to  a 
school  of  geologists  which  taught  (wiUi  Werner) 
that  all  the  great  deposits  and  aocumuIatioDS 
of  rock  had  taken  place  in  the  presence  of 
water,  and  from  solution  or  suspension  in 
water.  That  a  very  large  proportioD  of  all 
rocks  have  been  so  formed,  is  now  placed 
beyond  a  doubt  by  evidence  derived  £roai  the 
fossils  which  they  contain;  and  that  many 
more,  generally  thought  plutonic,  have  been 
originally  formed  in  contact  with  water  and 
wiuL  water  as  an  essential  element,  is  also 
certain.  Still  there  is  no  doubt  that  certain 
rocks,  such  as  lavas  at  present  and  basalts 
anciently,  are  distinctly  igneous,  and  that  many 
of  the  plutonic  rocks  have  been  formed  at  great 
depths,  at  high  temperature  and  under  enor* 
mous  pressure,  although  probably  not  without 
the  presence  of  liquid  water.  The  discossions 
concerning  the  FtUeaniete  and  Nqtitmisitsn 
now  only  interesting  as  connected  with  the 
early  history  of  geology. 

Vereldans.    The  name  of  the  family  of 
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dorsibranchiate  ADcllidans  of  which  the  genus 
Jsereis  is  the  type.  The  characters  are,  an  even 
number  of  t«ntacula  attached  to  the  sides  of 
the  base  of  the  head,  and  a  little  farther  for- 
wards two  others  which  are  biarticulate,  be- 
tween which  are  two  simple  ones.  Their 
branchiae  oonsist  of  small  laminae,  between 
wliich  is  spread  a  network  of  vessels;  each 
fuot  is  also  famished  with  two  tubercles,  two 
}^cket9  of  bristles,  one  cirrus  above  and  an- 
other beneath. 

Wereldes  (Gr.  Nit/^IScy).  The  daughters 
of  Neppus,  and  nymphs  of  the  sea.  They  were 
originally  conceived  to  be  of  a  beautiful  form, 
but  later  fictions  degraded  them  to  the  idea  of 
a  mermaid.  Among  the  most  famous  of  these 
nymphs  were  Amphitrite,  Galatea,  Thetis,  &c. 
[NrstPHS.] 

Werens  (Gr.).  A  sea-god,  son  of  Ocean  and 
Earth,  standing  to  Poseidon  in  the  same  relation 
in  which  Gaea  stands  to  Ddm^t^r,  or  Helios  to 
Pbcebus. 

Verlta  (Lat,  the  name  of  a  shell-fish  in 
Flinj).  This  term  was  applied  by  linnaBUS 
to  a  genus  of  his  Vermes  Teatacea^  charac- 
terised by  having  a  shell  with  the  columella 
in  a  straight  line,  which  renders  the  aper- 
tore  of  a  semicircular  form :  this  aperture  is 
always  closed  by  an  operculum.  The  genus 
is  ranked  by  Cuvier  amongst  his  Pectinibran- 
chiate  Gastropods,  and  is  subdivided  into  the 
subgenera  Natica,  Lam.,  Heriia,  Foluiay  and 
yeritmoy  Lam.  Nerita  proper  is  a  marine  shell, 
while  NerUina  is  an  inhabitant  of  fresh  waters. 
Examples  of  both  genera  are  found  fossil  in  the 
itrata  of  the  Paris  basin. 

Veiiom  (Gr.  rnp6s,  humid).  To  this  genus 
of  Afocynacete  belongs  the  well-known  Olean- 
der, a  shrubby  plant,  with  long  willow-like 
leathery  leaves,  and  terminal  clusters  of  large 
rose-coloured  flowers.  It  is  very  ornamentaJ, 
hut  like  many  othors  of  its  order  is  furnished 
vith  a  poisonous  juice. 

VeroU.  The  name  given  by  perfumers  to 
the  essential  oil  of  orange  flowers.  It  is  pro- 
cured by  distillation  with  water  in  the  same 
way  as  the  other  volatile  oils.  The  oil  of  the 
leaf  of  the  orange-tree  (essence  de  petit  grain) 
is  sometimes  substituted  for  it. 

Verwatton.     In  Botany,  the  manner  in 
which  the  veins  of  the  leaves  &c.  are  arranged. 
Wervea  (Lat.  nervus,  Gr.  v^vpov).    In  Bo- 
tany, the  ribs  or  principal  veins  of  the  leaf. 

Vervons  Fever.  This  term  was  formerly 
ns<xl  to  indicate  a  condition  now  recognised  as 
a  variety  in  typhoid  fever,  in  which  nervous 
symptoms,  or  sensorial  debility,  are  especially 
prominent  The  treatment  consists  in  allaying 
irritation  and  supporting  the  strength. 

Vervpos  System.  In  Physiolog^r.  The 
nerves  are  fibrous  chords  in  direct  or  indirect 
connection  with  the  brain,  and  extending  their 
ramifications  into  every  part  of  the  body. 
Their  ultimate  structure  is  filamentous,  and 
they  consist  of  a  peculiar  grey  substance,  their 
size  depending  upon  the  number  of  filfunents 
endosed  in  tfie  common  sheath.  They  are 
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often  so  interwoven  as  to  form  a  kind  of  net- 
work or  pltxus ;  and  some  of  them  have  what 
are  termed  gangUa^  or  rounded  masses  of 
nervous  matter,  not  fibrous,  but  apparently 
composed  of  globules  disseminated  through  a 
vascular  network. 

There  are  two  distinct  systems  of  nerves ; 
one  of  which  is  connected  with  the  brain  and 
with  the  spinal  chord.  These,  being  media  of 
sensation  and  of  voluntary  motion,  are  termed 
the  nerves  of  animal  iife,  or  the  ctrebrthspinal 
nerves.  The  other  system  is  in  communica- 
Uon  with  the  brain  and  spinal  chord,  or  with 
the  cerebro-spinal  nerves,  only  by  very  small 
filaments,  and  they  have  numerous  ganglions 
throughout  their  course ;  they  preside  over  the 
nutritive  functions^  upon  which  the  mind  has 
no  direct  influence:  these  are  the  nerves  of 
organic  life,  or  ganglionio  or  great  symjpathetio 
nerves. 

The  cerebro-spinal  nerves  convey  impressions 
from  their  extremities  to  the  brain,  and  they 
also  convey  the  influence  of  the  will  from  the 
brain  to  the  voluntary  muscles ;  these  passing 
and  repassing,  cgr  receptive  and  emissive,  in- 
fluences, are  conveyed  by  distinct  sets  of  ner- 
vous filaments,  which,  however,  are  generally 
enclosed  in  the  same  sheath,  and  therefore 
appear  to  form  a  single  nerve :  the  terms  cen- 
tripetal and  centrifugal  filaments  have  been 
distinctively  applied  to  them. 

The  history  of  the  nervous  system  in  all  its 
details  forms  an  extended  and  complicated,  but 
a  highly  important  part  of  anatomy  and  phy- 
siology, and  the  investigations  connected  with 
them  nave  led  to  many  useful  practical  results, 
which,  however,  have  thrown  but  little  light 
upon  the  cause  of  the  phenomena,  or  the  ul- 
timate nature  of  the  nervous  infiuence.  The 
works  of  Sir  Charles  Bell,  Dr.  Marshall  Hall, 
and  Dr.  Wilson  Philip  must  be  consulted  in  re- 
ference to  the  functions  of  the  dififerent  dasses 
of  nerves ;  there  is  a  good  general  account  of 
the  subject  in  Baly's  translation  of  Hiiller's 
Phgndogie. 

Nbbvous  Ststkh.  In  Comparative  Anatomy. 
In  some  of  the  lowest-oreanised  animals  the  ner- 
vous system  has  been  detected  in  the  form  of 
simple  filaments ;  these  are  afterwards  found 
connected  with  a  nervous  ring  surrounding  the 
oesophagus.  As  organisation  ad^'ances,  nervous 
matter  begins  to  be  accumulated  upon  the  ring, 
forming  a  brain ;  and  upon  different  parts  of 
the  radiating  filajnents,  forming  ganglions. 

When  the  principal  ganghated  filaments 
are  not  parallel,  or  not  svmmetrical  in  their 
course,  they  are  associated  with  the  type  of 
organisation  which  characterises  the  molluscous 
or  heterogangliate  division  of  animals.  When 
the  gangliated  filaments  are  two  in  number, 
symmetrical,  and  run  parallel  with  each  other 
along  the  ventral  aspect  of  the  body,  they 
are  associated  with  and  bespeak  the  t^rpe  of 
organisation  characteristie  of  the  articulate 
or  homogangliate  division.  When  the  brain 
ceases  to  present  the  form  of  a  ring,  and  sends 
down  the  back  a  prolongation  of  its   svb- 
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stance,  called  the  Bpioal  marrow,  the  rest  of  its 
organisation  is  that  which  characterises  the 
vertebrate  or  mydencephalous  subkingdom,  or 
primary  diyision  of  animals.  In  the  vertebrate 
and  articulate  animals  the  superficial  tract  of 
the  spinal  or  ventral  chords  is  smnttve^  the 
deeper-seated  tract  motive. 

"Ker^naem*  In  Entomology,  corneous  tubes 
serving  to  expand  the  wing  and  keep  it  tense, 
as  well  as  to  afford  protection  to  the  air-vessels : 
they  are  termed  costal,  post-costal,  mediastinal, 
extemo-median,  interno-median,  anal,  axillary, 
&c.  according  to  their  relative  positions. 

In  Botany,  nenmres  are  the  veins  of  leaves. 
[Nervrs.] 

Wesodon  (Gr.  i^<ros,  idand,  and  ^Mt, 
tooth).  A  gcnns  of  fossil  Toxodont  Mammalia 
from  the  pliocene  strata  of  Port  St.  Julian, 
Patagonia.  The  Nesodon  ovinits  was  as  large 
as  a  sheep ;  the  Neaodon  imbricatua  the  size  of 
a  llama. 

WeM.  The  U^rmination  of  several  names  of 
places  in  Great  Britain  where  there  is  a  head- 
land or  promontory,  as  Inverness,  Sheemess. 
The  word  is  probably  akin  to  the  Fr.  nez,  the 
Ger.  nase,  Lat.  nasus,  nose, 

xrestorlans.  The  followers  of  Kestorius, 
patriarch  of  Constantinople,  in  the  first  half  of 
the  fifth  centiiry.  This  prelate  agitated  the 
Christian  world,  after  the  Arian  controversy 
had  been  settled,  by  the  introduction  of  certain 
subtle  disputations  concerning  the  divine  and 
human  natures  in  Christ,  between  which  he 
affected  to  distinguish  with  peculiar  precision ; 
and,  in  guarding  against  the  propensity  which 
he  discovered  in  tihe  Christians  of  lus  own 
day  to  confuse  the  two  and  look  upon  them 
as  absorbed  into  one  compound  substance, 
he  forbade  men  to  entertain  any  combined 
notion  at  all,  and  kept  constantly  before 
their  eyes  both  the  God  and  the  man.  He 
insisted,  for  instance,  that  the  'Virgin  should 
not  be  entitled  Mother  of  God^  but  Mother  of 
Christ,  or  of  Man,  the  human  nature  beins 
essentially  distinct  from  and  only  inhabited 
by  the  <uvine,  as  a  temple  by  its  divinity. 
Nestorius  was  condemned  by  the  third  general 
council  held  at  Ephesus,  in  the  year  431 : 
his  principal  adversary  being  the  president  of 
the  assemblv,  Cyril,  patriarch  of  Alexandria. 
After  his  deposition,  he  was  banished  by 
the  emperor  to  an  oasis  in  Upper  Egypt, 
where  he  died.  His  opinions,  however,  spread 
throughout  Asia,  and  appear  to  have  been 
carried  along,  with  the  advancing  stream  of 
Christianity,  to  the  farthest  parts  of  India 
and  China.  In  the  more  Western  regions,  they 
were  soon  afterwards  counteracted  by  the 
spread  of  the  opposite  theories  of  Eutyches. 
[EuTTcmAKs;  Mokophtsites;  Monothbutbs.] 
Besides  the  well-known  authorities,  the  reader 
may  consult  Doucin,  Mstoire  du  Nestorianisme, 
1698;  Assemann's  BiUioth^que  Orientalis; 
Grant's  Residence  among  the  Nestarian  Chris- 
tians,  8vo.  1841 ;  Milnum*s  Latin  Christianity, 
book  ii.  ch.  iii.     [Trbev  Chaftbbs.] 

A  species  of  nests  built 
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by  swallows,  peculiar  to  the  Indian  isWK 
and  much  esteemed  in  China  and  other  paru 
of  the  world.  These  nests  resemble  in  form 
those  of  other  swallows ;  they  are  formed  of  a 
viscid  substance,  and  in  external  appearance  as 
well  as  oonsistenoe  are  not  unlike  fibnte  ill- 
concocted  isinglass.  Esculent  nests  are  pnn- 
cipally  found  in  Java,  in  caverns  usnally  situated 
on  the  sea-ooast.  Nothing  satisfactoiy  is  known 
as  to  the  substance  of  which  these  nests  an 
composed.  (OomTnerdal  Dictionary,  uL*Biii^ 
Nests.*) 

xret  (Qer,  nets).  A  textile  fahrie  of  knotted 
meshes,  for  catching  fish  and  other  poipomL 
Each  mesh  should  be  so  seemed  as  to  be 
incapable  of  enlargement  or  diminutiaiL  The 
French  government  offered  in  180*2  a  prise  d 
10,000  francs  to  the  person  who  shonla  inrait 
a  machine  for  making  nets  upon  automsiae 
principles,  and  adjudged  it  to  M.  Bmran,  idn 
presented  his  mechanical  invention  to  the 
ConserfxUoire  des  Arts  et  Mitiers,  It  does  not 
appear,  however,  that  this  machine  has  aooom- 
plished  the  object  in  view ;  for  no  estabH^ 
ment  was  ever  mounted  to  carry  it  into  exeeo- 
tion.  Nets  are  usually  made  by  the  fishermen 
and  their  families  during  periods  of  leisure. 

Wet  or  Weat  (Fr.  net,  from  LaL  nitidiis, 
shining:  Wedgwood).  In  Commerce,  some- 
thing pure  and  unadulterated  with  any  fore^ 
mixture.  Thus,  wines  are  said  to  be  iu^  when 
not  falsified;  and  cofifee,  rioe,  &c  to  be  eo, 
when  the  filth  and  ordures  are  separated  from 
them.  The  word  net  is  also  used  for  what 
remains  after  the  tare  has  been  taken  out  of 
any  merchandise ;  i.e.  when  it  is  weighed  dear 
of  all  package.  [Tarb.]  Net  produce  (Ital 
netto  proceduto)  is  used  in  mercantile  langnag*) 
to  express  what  any  commodity  has  yidded, 
after  all  tare  and  charges  have  been  dedueted. 

Wettalnlms.  Among  the  Jews,  the  serrants 
of  the  priests  and  Levites,  emploved  in  the 
lowest  and  meanest  offices  about  the  temples. 
They  are  termed  'the  hewers  of  wood  and 
drawers  of  wat-er  for  the  house  of  God,'  an 
office  to  which  the  descendants  of  the  Gibecnites 
are  stated  to  have  been  condemned  by  Joshua. 

WettlBca.  Nets  of  small  rope  placed  in  a 
ship  for  various  purposes,  as  stowage,  or  de- 
fence against  accidents ;  also  against  boaiding. 

Weme  (A.-Sax.  netele).  The  common 
name  of  the  plants  of  the  genus  Usnci 
[which  see],  well  known  on  account  of  thdr 
stinging  property. 

KetUmnuOkm  An  eruption  upon  the  skin 
much  resembling  that  produced  by  the  sting  of 
a  nettle.  It  usually  lasts  for  a  few  hoars,  and 
then  disappears  or  changes  its  place ;  it  is 
generally  relieved  bymUd  aperient  medionea 

Wenklrobite.  A  kind  of  Wad  fbood  at 
Neukirchen  in  Alsace,  forming  a  coating  on 
Red  Hematite. 

»eiai«l  Arob  (Gr.  ycSpor,  a  ntrtel  In 
Anatomy,  the  arch  of  the  vertebra  or  primaiy 
segment  of  the  skeleton  which  protects  a  cor- 
responding segment  of  the  neural  axis:  it  ii 
posterior  in  man,  superior  in  other  veztebratei^ 
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and  18  formed  below  by  the  centrum,  laterally 
by  the  neure^poph^ses,  and  above  by  the  neural 
spine. 

Vearal  Axis.  In  Anatomy,  the  central 
trunk  of  the  nerrons  system,  consisting  of  brain 
and  myelon :  it  is  sometimes  called  cerebro- 
spinal axis. 

Venralffla  (Or.  rtvpoy,  and  i^y6s,  pain). 
An  acute  painful  affection  in  the  course 
of  the  nerves.  The  forms  of  neuralgia  most 
commonly  met  with  are  sciatica,  lumbago, 
and  tic  douleurenx.  The  two  former  receive 
their  name  firom  the  nervous  parts  affected, 
m.  the  sciatic  and  the  limibar  nerves;  the 
latter  firom  the  sudden  and  severe  stroke  of 
pain  experienced.  This  latter  affection  fre- 
quently observes  a  curious  periodicity:  its 
oBoal  seat  is  in  the  fifth  nerve  and  its  branches. 
Vevrapoplqrals  (G-r.  v^vpovy  and&v^Mris, 
a  proeesa).  In  Anatomy,  the  autogenous  ver- 
tebral element  which  forms  the  side  or  wall  of 
the  arch  protecting  the  neural  axis  or  central 
trunk  of  the  nervous  system :  it  has  been 
called  the  vertebral  lamina,  and  by  Soemmer- 
zing  the  radix  arcus  posterioris  vertebra, 

WeoriUtj'  or  Wewlettgr  (Glr.  vcOpor).  The 
property  of  the  fibrous  structure  of  the  nerves. 
Weorolite  (Gr.  y^vpw,  and  \l$os,  gtane). 
A  hydrated  silicate  of  alumina  and  lime,  with 
a  fibrous  structure,  from  Stamstead  in  Lower 
Canada. 

WeoroloffT  (Gr.  rcvpor,  and  \Syos),  The 
anatomy  of  the  nervous  system. 

Wearopterans  (Gr.  r^vpoit,  and  irrcp<$y, 
a  feather).  The  order  of  Tetrapterous  Man- 
dibulate  insects,  including  those  in  which 
the  nervures  of  the  wings  are  so  disposed 
as  to  form  a  more  or  less  regular  network. 
They  are  distinguished  from  the  Coleopterous, 
Orthopterous,  and  Hemipterous  orders  of  four- 
^nged  insects,  by  the  first  or  anterior  pair 
of  wings  being  membranous,  diaphanous,  and 
resembling  the  second  pair  in  texture  and  pro- 
perties. The  abdomen  is  unprovided  with  a 
sting.  The  antennie  are  usually  setaceous. 
Some  ncuropterans  merely  pass  through  a  semi- 
metamorphosis,  the  rest  a  complete  one ;  the 
larva  have  always  six  hooked  feet.  Many  of 
these  insects  are  carnivorous  in  their  first  state 
and  their  last.  The  dragon-fiy  may  be  regarded 
aa  the  type  of  this  order. 

Veiiroflk«letoii  (Gr.  vwpmf,  and  o-mXcT^f, 

dried  up).    The  deep-seated  bones,  which  are 

connected  with  the  nervous  axis  and  locomotion. 

Vevrotles.    Bemedies  which  act  upon  the 

system. 

Venrotomj  (Gr.  yci/wv,  and  T4fum,  I  out). 
The  cutting  of  a  ner^e. 

Veatar  (Lat.  neither).  In  Grammar,  this 
term  comprises  those  nouns  which  are  neither 
masculine  nor  feminine.  Neuter  or  tntranntive 
Terbs  are  those  which  represent  the  poperdes 
of  a  state  or  process,  as  I  rest,  I /all,  I  grow, 
&c.    [Gbaxmak.] 

lieut^r  was  the  name  given  to  the  labourers 
cf  the  hive-bee,  before  it  was  discovered  that 
tbey  were  essentially  females,  though  infertile. 
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Ventral  aqwHlbiliuB.  [Stablb  amii 
Unstable.] 

Weutral  Baltt.  Combinations  of  acids  and 
bases  which  are  neither  add  nor  alkaline,  but 
in  which  the  add  is  exactly  neutralised  by  the 
base. 

VentndXtf*  In  International  Law,  the 
condition  of  a  state  which  does  not  take  part 
in  a  war  between  other  states.  A  neutral 
nation  has  the  right  of  furnishing  to  either  of 
the  contending  parties  all  supplies  which  do 
not  fall  within  the  description  of  contraband  of 
war  [Contraband  of  War],  and  to  conclude 
treaties  ^-ith  either  tmconnected  with  the  sub- 
ject of  the  war.  It  appears  to  have  been 
the  old  prindple,  with  regard  to  the  maritime 
trade  of  a  neutral  nation,  that  the  property  of 
an  owner  belonging  to  the  hostile  country 
might  be  seized  by  a  belligerent  on  board  a 
neutral  power's  vessel;  but  the  general  rule 
now  asserted  is  that  the  fiag  covers  the  cargo : 
by  which  means  rip;ht  of  search,  except  for 
specific  purposes,  is  rendered  unneoessaiy. 
By  the  declaration  of  March  28,  1854,  made 
on  the  occasion  of  the  Russian  war,  England 
waived  the  right  of  seizing  enemy's  property 
on  board  a  neutral  vessel,  unless  contraband, 
but  did  not  abandon  it. 

VeuTaliics  (Fr.  firom  neuf,  nine).  In  the 
Roman  Catholic  Church,  prayers  offered  up  for 
nine  successive  days,  in  order  to  obtain  the 
favour  of  Heaven.    (Diet,  de  la  ConveraaHan.) 

Vew  Connexion  BCetliodlstt  or  Xll« 
liamitea.  A  sodety  so  called  from  Alexander 
Eilham,  who  was  the  immediate  means  of  their 
separation  from  the  Wesleyans',  from  which 
body  they  withdrew  on  the  ground  of  the  almost 
irresponsible  power  exerdsed  by  the  Conference, 
Their  number  is  not  considerable. 

Vow  Sod  Sandstone*  This  name  is  given 
by  geologists  to  a  group  of  sandstones,  generally 
of  a  red  colour,  belonging  to  the  lowest  and 
oldest  division  of  the  secondary  period,  and 
distinguished  by  fossil  contents  from  some  other 
important  sandstones,  also  of  a  red  colour,  but 
in  rocks  below  the  carboniferous  limestone.  The 
latter  are  called  Old  Red  Sandstonb  [which 
see].  The  series  as  developed  in  England  con- 
sists chiefiy  of  coloured  sandstones  and  marls 
containing  enormous  quantities  of  salt,  both 
rocksalt  and  saline  spnngs,  and  much  gypsum. 
It  includes  the  upper  and  lower  members  of  the 
Tbiassic  Sebibs  of  the  Continent^  the  Muschrl- 
XAUL  or  shell  limestone  being  absent.  The 
sandstones  are  much  used  as  building  stone, 
and  some  of  them  near  Liverpool  and  Warwick 
are  remarkable  as  having  upon  them  numerous 
footprints  of  animals,  reptilians  chiefiy,  but 
probably  also  birds.  Except  these  footprints, 
fossils  are  rare  in  the  new  red  sandstone  in 
England,  though  many  fragments  of  plants 
have  been  found  from  time  to  time,  and  some 
shells.  In  the  Muschelkalk  of  the  Continent 
there  are  many  characteristic  fossils. 

Wow  Style.    In  Chronology.    [Sttlb.] 

Wew  Teotament.  The  name  given  to 
that  portion  of  the  Bible  which  comprises  the 
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Gospels  and  the  Apostolic  Epistles,  with  the  | 
Apocalypse  or  Kevelation  of  St.  John.    The 
four  Gospels  bear  the  names  respectively  of ' 
Matthew,  Mark,  Luke,  and  John.    These  are  ' 
followed  by  the  Acts  of  the  Apostles,  which 
have  been  attributed    to  St.   Luke,  and  by 
twenty-one  Epistles,  of  which  fourteen  have 
been  ascribed  to  St.  Paul,  three  to  St.  John, 
two  to  St.  Peter,  one  to  St.  James,  and  one  to  St. 
Jude.     [Bible  ;  Bibucal  History  ;  Efistlb.] 

Wew  T6ar*B  Bay.  The  celebration  of  the 
conmiencement  of  the  new  year  dates  from 
high  antiquity.  The  Jews  regarded  it  as  the 
anniversary  of  Adam's  birthday,  and  celebrated 
it  with  splendid  entertainments — a  practice 
which  they  have  continued  down  to  the  present 
time.  The  Homans  also  made  this  a  holiday, 
and  dedicated  it  to  Janus  with  rich  and  nu« 
morous  sacrifices;  the  newly  elected  magis- 
trates entered  upon  their  duties  on  this  day ; 
the  people  made  each  other  presents  of  gdt 
dates,  figs,  and  plums ;  and  even  the  emperors 
received  from  their  subjects  new  year's  gifts, 
which  at  a  later  period  it  became  compulsory 
to  bestow.  From  the  Eomans  the  custom  of 
making  presents  on  New  Yearns  Day  was  bor- 
rowed by  the  Christians,  by  whom  it  .was  long 
retained ;  but  even  in  those  countries  where  it 
lingered  longest,  in  France  and  Scotland  for 
instance,  it  is  falling  rapidly  into  desuetude. 

Wewell.  In  Arcliitecture,  the  space,  either 
solid  or  open,  round  which  the  steps  of  a  stair- 
case are  turned. 

Wewspaper  Xepoitliiff.  The  system  of 
reporting,  by  which  the  parliamentary  debates 
and  speeches  delivered  at  public  meetings,  &c 
are  given  to  the  public  As  it  is  contrary 
to  the  rules  of  both  Houses  that  anv  stranger 
should  be  present,  the  publication  of  llie  debates 
is  held  to  be  a  breach  of  privilege ;  but  this  re- 
gulation has  always  been  defeated,  either,  as  in 
former  times,  by  the  means  adopted  by  Dr. 
Johnson  and  others  of  publishing  the  speeches 
of  the  difierent  members  imder  fictitious  names, 
or,  as  at  present,  by  the  Houses  themselves 
tacitly  giving  their  sanction  to  the  practice. 
The  foundation  of  the  present  system  of  parlia- 
mentary reporting  may  be  fairly  ascribed  to  the 
late  Mr.  William  Woodfall,  whose  retentive 
memory  enabled  him,  after  having  listened  to 
the  debates,  daily  to  communicate  to  the  public, 
in  what  he  called  A  hasty  Sketch  of  the  Pro- 
ceedings in  Parlia)mnt  Icisi  Klyht^  a  full  and 
accurate  account  of  the  different  speeches. 
Secret  deliberations,  however,  have  been  so  long 
renounced,  that  the  right  of  the  public  to  be 
present  through  their  agents,  the  reporters,  is 
as  clearly  established  now  as  if  no  theoretical 
privacy  had  ever  existed ;  but  if  any  member 
were  repeatedly  to  insist  upon  the  exclusion  of 
strangers^  as  all  are  called  who  neither  are 
members  nor  ofBcers  of  the  house,  there  can  be 
no  doubt  that  this  abuse  of  the  privilege  must 
lead  to  such  a  modification  of  the  standing  order 
as  would  deprive  individual  members  of  any 
control  over  a  matter  so  interesting  to  the 
nation.  The  process  of  parliamentary  reporting 
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and  the  qualifications  of  those  by  whom  tb« 
task  is  performed,  cannot  be  adequately  de- 
scribed within  the  narrow  limits  of  this  article; 
but  it  is  hoped  that  the  reader  may  be  enabled 
to  form  some  idea  of  both  from  the  following 
brief  outline.  Every  publication  not  copviug 
from  or  abridging  any  other,  but  giving  origiQal 
reports,  keeps  one  of  a  series  of  reporters  cdd- 
stantly  in  the  gallery  of  the  Lords,  and  anotlier 
in  the  Commons.  These,  like  sentinels,  are  at 
intervals  of  three-quarters  of  an  hour  relieved 
by  their  colleagues,  when  they  take  advantage  of 
the  respite  to  transcribe  their  notes,  in  order 
to  be  ready  again  to  resume  the  duty  of  note- 
taking,  and  afterwards  that  of  transcription  far 
the  press.  A  succession  of  reporters  for  eadi 
establishment  is  thus  maintained,  and  the  pro- 
cess  of  writing  from  their  notes  is  never  inters 
rupted  till  an  account  of  the  whole  debates 
of  the  evening  has  been  committed  to  the  hands 
of  the  printer.  The  publications  for  which 
reporters  are  constantly  in  attendance,  are 
the  London  morning  newspapers,  from  whidli 
all  others  that  give  debates  are  under  the 
necessity  of  copying  or  abridging  them.  The 
number  of  reporters  maintained  by  each  varies 
from  ten  or  eleven  to  seventeen  or  eighteen. 
They  are  for  the  most  part  gentlemen  of 
liberal  education — many  having  graduat4>d  at 
the  universities  of  Oxford,  Cambridge,  Edin- 
burgh, Glasgow,  or  Dublin.  The  expedition 
and  ability  witih  which  their  duties  are  per- 
formed must  be  admitted  by  every  one  who 
attends  a  debate  and  afterwards  reads  a  news- 
paper ;  while  the  correctness  and  rapidity  with 
wmch  their  manuscript  is  put  in  type  and 
printed  has  long  been  a  subject  of  surprise  and 
admiration. 

Wewspapem.  Publications  in  numbers, 
consisting  commonly  of  single  sheets^  and  pub- 
lished at  short  and  stated  intervals,  conveying 
intelligence  of  passing  events.  In  Rome,  under 
the  government  of  the  emperors,  periodical 
notices  of  passing  events  [Acta  Diubha]  were 
compiled  and  published ;  but  our  accounts  of 
these  ancient  newspapers  are  somewhat  obscnra 
and  uncertain.  In  modem  Europe,  the  earliest 
occasional  sheets  of  daily  intelligence  seem  to 
have  appeared  at  Venice,  during  the  war  of 
1563  against  the  Turks  [Gazbttb]  ;  and  the 
earliest  regular  paper  appears  to  have  been  a 
monthly  one,  published  in  the  same  dty  by  the 
state :  but  these  were  distributed  in  manuscript, 
and,  owing  to  the  jealousy  of  the  government, 
were  dicmated  in  this  form  down  to  very  late 
times.  Extraordinary  gazettes  are  said  to  hare 
been  published  in  England  by  authority,  dnring 
the  tmie  when  the  arrival  of  the  Spfmidi  Ar- 
mada was  apprehended;  but  the  spedmena 
preserved  in  Uie  British  Museum,  and  so  long 
regarded  as  authentic^  are  now  demonstiated 
to  have  been  foij^eries. 

Genuine  Enghsh  newspapNers  date  firam  the 
first  year  of  the  Long  Parliament^  the  oldest 
that  has  been  discovered  being  a  quarto  pam- 
phlet of  a  few  leaves,  entitled  The  Divrnd 
Oecurrenoee   or   DaUy   Proeeedintgs  of  bofh 
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ITouses^  in  th»  Great  and  Happy  Parliammi, 
from  JSbfjember  S,  1640,  to  November  8,  1641. 
MoTo  than  one  hundred  papers  with  different 
titles  appear  to  have  heen  published  from  this 
time  to  the  death  of  the  king,  and  upwards 
of  eighty  from  that  date  to  the  Restoration. 
These  were  at  first  published  weekly,  but  as 
the  interest  increased,  twice  or  thrice  a  week, 
and  even,  it  would  seem,  daily,  at  least  for  a 
time.  Such  were  the  French  Intelligencer,  the 
Dutch  Spy,  the  Scots  Dove,  &c.,  but  Mercuries 
of  all  sorts  were  the  fayourite  title.  Thus 
they  had  the  Mercuriue  Acheronticua,  Aulicus, 
Briiannicus,  Laughing  Mercury,  and  Mer- 
curius  Mqstix,  which  last  faithfully  lashed 
all  the  rest.  ^The  great  newspaper  editors 
of  the  day  were  Marchinont  Needham  on 
the  Presbyterian,  and  Sir  John  Birkenhead 
on  the  Royalist,  side.  These  were  followed 
by  Sir  Roger  Tflstrange,  who  has  been  ranked 
amon^  the  patriarchs  of  the  newspaper  press. 
This  journalist  is  admitted  to  hare  been  by  no 
means  deficient  in  readiness  and  shrewdness; 
but  the  ac^monjr  displayed  in  his  Tory  pa^r. 
The  Obeervalor,  against  his  unfortunate  political 
adversaries  is  frequently  ungenerous  and  eren 
cruel 

*  In  1685  (says  Lord  Macaul^)  nothing  like 
the  London  daily  paper  of  our  time  existed,  or 
could  exist.  NeiUier  the  necessary  capital  nor 
the  necessary  skill  was  to  be  found.  Freedom 
too  was  wanting,  a  want  as  fatal  as  that  of 
either  capital  or  skill.  The  press  was  not 
indeed  at  that  moment  under  a  general  censor- 
ship. The  licensing  Act,  which  had  been 
passed  soon  after  the  Restoration,  had  expired 
in  1679.  Any  person  might  therefore  prmt, 
at  his  own  risk,  a  history,  a  sermon,  or  a  poem 
▼ithout  the  previous  approbation  of  any  officer; 
but  the  judges  were  unanimously  of  opinion 
that  this  Ul^rty  did  not  extend  to  gazettes, 
and  that^  by  the  common  law  of  En^and,  no 
man,  not  authorised  by  the  crown,  had  a  right 
to  publish  political  news.  While  the  Whig 
party  was  still  formidable,  the  government 
thought  it  expedient  occasionally  to  connive 
at  the  violation  of  this  rule.  During  the 
great  battle  of  the  Exclusion  Bill  many 
newspapers  were  suffered  to  appear,  the  Pro- 
testant  Intelligence,  the  Current  Intelligence, 
the  Domestic  Intelligence,  the  True  News,  the 
London  Mercury.  None  of  these  was  published 
oftener  than  twice  a  week.  None  exceeded  in 
size  a  smgle  small  leaf.  The  quantity  of  matter 
which  one  of  them  contained  in  a  year  was 
not  more  than  is  often  found  in  two  numbers 
of  the  Times.  After  the  defeat  of  the  Whigs,  it 
was  no  longer  necessary  for  the  king  to  be 
sparing  in  the  use  of  that  which  all  his  judges 
had  pronounced  to  be  his  undoubted  prero- 
gative. At  the  close  of  his  reign  no  newspaper 
was  suffered  to  appear  without  his  allowance : 
and  his  allowance  was  given  exclusively  to  the 
I^mdon  Gazette.  The  London  Gazette  came 
out  only  on  Mondays  and  Thursdays.  The 
contents  generally  were'  a  royal  proclamation, 
two  or  three  Tory  addresses,  notices  of  two  or  , 
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!  three  promotions,  an  account  of  a  skirmish 
between  the  imperial  troo^  and  the  Janissaries 
on  the  Danube,  a  description  of  a  highwayman, 
an  announcement  of  a  grand  cockfight  between 
two  persons  of  honour,  and  an  a^ertisement 
'  offering  a  reward  for  a  strayed  dog.      The 
whole  made  up  two  pages  of  moderate  size. 
I  Whatever  was  communicated  respecting  matters 
!  of  the  highest  moment  was  communicated  in 
I  the  most  meagre  and  formal  style.    .    .    . 
I  But  the  people  who  lived  at  a  distance  from 
I  the  great  theatre  of  political  contention  could 
be  kept  regularly  informed  of  what  was  passing 
there  only  by  means  of  newsletters.    To  pre- 
1  pare  such  letters  became  a  calling  in  London, 
'  as  it  now  is  among  the  natives  of  India.     The 
I  newswriter  ramblol  from  coffee-room  to  coffee- 
i  room,  collecting  reports,  squeezed  himself  into 
the  Sessions  House  at  the  Old  Bailey  if  there 
was  an  interesting  trial,  nay,  perhaps  obtained 
admission  to  the  p^aUery  of  WhitehaU,  and 
noticed  how  the  kmg  and  duke  looked.    In 
this  way  he  gathered  materials  for  weekly 
epistles  destined  to  enlighten  some  county 
town  or  some  bench  of   rustic  magistrates. 
Such  were  the  sources  from  which  tiie  inha- 
bitants of  the  largest  provincial  cities,  and  the 
great  body  of  the  gentry  and  dergv;  learned 
almost  all  that  they  knew  of  the  history  of 
their  own  time.     ...     It  is  scarcely  ne- 
cessary to  say,  that  there  were  then  no  pro- 
vincial  newspapers.     Indeed,  except  in  the 
capital  and  at  the  two  universities,  there  was 
scarcely  a  printer  in  the  kingdom.    The  only 
press  in  f^land  north  of  Trent  appears  to 
have  been  at  York.'    For  the  history  of  the 
newspaper  press  from  this  period  to  the  end 
of  the  seventeenth  century,   see  Macaulay's 
History,  vol.  iv.  pp.  604-606. 

From  their  first  imperfect  beginning,  news- 
papers have  gradually  increased  in  number, 
matter,  and  consequence,  until  they  form,  in 
many  European  countries,  one  of  the  most 
important  ^tures  in  the  social  economy  of 
the  people;  exercising  a  marked  infiuence  on 
domestic  manners,  literature,  and  usages,  but 
more  especially  powerful  as  a  great  political 
instrument.  London  newspapers,  and  indeed 
many  of  the  principal  provincial  papers  also,  are 
remarkable  lor  the  great  mass  and  varietv  of 
matter  which  they  contain,  the  ability  of  their 
leading  articles,  the  rapidity  with  which  they 
are  printed  and  circulated,  and  the  accuracy 
and  copiousness  of  their  debates.  The  piracy 
existing  in  the  newspaper  press  is  a  difficulty 
under  which  the  leading  newspapers  are  placed 
in  consequence  of  the  want  of  any  available 
copyright  in  the  news  or  articles  which  they 
supply. 

In  Great  Britain  newspapers  are  subjected 
to  several  statutory  enactments.  By  6  &  7 
Wm.  IV.  c.  76  no  person  can  print  or  publish 
any  newspaper  until  a  declaration  has  been 
dehvered  at  the  Stamp  Office,  stating  the  name 
and  places  of  abode  of  the  printer,  publisher, 
and  proprietor;  specifying  the  amount  of  shares 
in  the  undertaking,  the  title  of  the  paper,  and  do- 
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gcription  of  the  building  in  which  it  is  intended, 
that  the  paper  shall  be  printed.  A  copy  of 
every  newspaper  is  to  be  delivered,  upon  the 
day  of  publication,  to  the  commissioners  of 
stamps,  under  a  penalty  of  201.  Persons  pub- 
lishing newspapers  without  the  name  and 
place  of  abode  of  the  printer  affixed,  are  made 
liable  to  a  penalty  of  20/.  for  each  offence, 
and  peace  ofiScerff,  by  virtue  of  a  warrant  from 
a  justice  of  the  peace,  may  enter  any  place  to 
make  search,  &c.  By  60  Geo.  III.  c.  9  every 
periodical,  pamphlet,  or  paper,  published  at 
intervals  not  exceeding  twenty-six  days,  con- 
taining public  news  or  intelligence,  or  any 
remarks  thereon,  or  on  any  matter  in  church  or 
state,  not  containing  more  than  two  sheets,  or 
published  at  a  less  price  than  sixpence,  shall 
be  deemed  newspapers.  By  1  Wm.  IV.  c  73 
securities  may  be  demanded,  to  the  amount  of 
400/.  or  300/.,  from  both  principal  and  sureties, 
when  it  is  intended  to  publish  a  newspaper  or 
pamphlet  of  the  description  mentioned  in  60 
Geo.  III.  c.  9.  These  securities  are  intended 
to  secure  payment  of  damages  or  costs  which 
may  be  incurred  in  an  action  for  libel  against 
the  conductor  of  the  paper.  The  stamp  duties 
on  newspapers  were  repealed  in  1859.  By  18 
&  19  Vict,  c  27  it  is  not  compulsory  to  print 
newspapers  on  paper  stamped  with  the  duty 
imposed  by  13  &  14  Vict.  c.  97*  except  for  the 
purpose  of  their  transmission  by  post  free  of 
charge. 

In  France  newspapers  are  generally  under- 
taken in  shares,  llie  editors  and  principal 
writers  are  more  responsible  and  more  gene- 
rally known  than  in  England:  this  is  either  a 
cause  or  an  effect  of  the  general  jprejudice  in 
that  countxy  against  anonymous  writing,  which 
is  by  no  means  so  common  as  among  ourselves ; 
but  perhaps  one  of  its  consequences  is,  that 
newspapers  are  more  notoriously  under  the 
control  of  particular  sections  of  the  political 
world,  or  of  powerful  individuals.  Political 
newspapers  have  their  subsidiary  articles  on 
subjects  of  theatrical  or  literary  criticism  added 
in  the  shape  technically  termed  feuilletan,  a 
subdivision  of  the  page.  This  custom  was  in- 
troduced about  1800  in  the  most  influential 
paper  of  that  period,  and  has  since  been  gene- 
rally followed.  The  periodical  press  of  France 
was  under  strict  control  during  the  Empire ;  the 
censorship  was  continued  until  1819,  and  re- 
established in  1 820,  but  again  abolished  in  1821. 
At  that  period  a  law  was  passed  compelling  the 

Proprietors  to  give  security  for  the  good  oon- 
uct  of  their  journals,  under  a  penalty  of  10,000 
francs  in  Paris,  and  various  lesser  sums  in  the 
departments.  The  censorship  was,  however, 
again  instituted,  and  again  abolished  in  1827. 
By  the  famous  ordinances  of  1830  the  liberty 
of  the  periodical  press  was  suspended.  In 
1836,  laws  of  a  very  severe  character  were 
passed,  to  subject  the  proprietors  of  journals  to 
easier  conviction  and  heavier  punishment^  in 
case  of  transgressing  the  existing  laws  of  libel 
against  government  or  individuals,  and  ex- 
tending and  multiplying  the  provisions  of  that 
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law.  In  December  1851,  the  revolutioDaiy 
government  of  Louis  Napoleon  Bonaparte  com- 
menced its  career  with  a  sweeping  suppreenoo 
of  the  press  unparalleled  in  modem  times. 
The  Gazette  de  France  appeared  regukrly 
from  1631  to  1792,  forming  a  collection  of 
163  volumes ;  it  was  continued,  also,  but  inth 
some  interruptionB,  through  tha  period  of  the 
Eevolution. 

According  to  Mitchell's  Newspa^  Vrm 
Directory  for  1866,  the  present  podtioa  of 
journalism  may  be  thus  staled : — 

There  are  1,271  journals  published  in  the 
United  Kingdom,  distributed  as  follow :— 

England 944 

Wales 41 

Scotland 140 

Ireland 132 

Channel  Islands      •        •        .  14 

The  daily  papers  published  in  the  United 
Kingdom  may  be  distributed  as  follow:— 

England 48 

Wales     .        .        .        «        ,  1 

Scotland.        .        .        .        «  11 

Ireland 12 

Channel  Islands      ...  1 

And  these  ma^  be  particularised  thus: — 

In  England  :  Birmingham,  2 ;  Bristol,  3 ; 
Hull,  2 ;  Leeds,  1 ;  Liverpoo],  6  ;  London,  20 ; 
Manchester,  8 ;  Newcastle,  3 ;  Nottingham,  3 ; 
Plymouth,  2;  Sheffield,  2;  Shields,  1;  Sun- 
derland, 1. 

In  Wai^  :  Cardiff,  1. 

In  Sgotland:  Dundee,  2;  Edinburgh,  4; 
Glasgow,  4 ;  Greenock,  1. 

In  Ibbulnd  :  Belfast,  2 ;  Cork,  4 ;  Dublin,  6. 

In  the  Channel  Islands  :  Jersey,  1. 

In  the  United  States,  newspapers  have  made 
rapid  strides,  if  we  regard  only  the  qnantitj 
of  matter;  between  two  and  three  thoosand 
separate  newspapers  being  published,  with  a 
circulation  which  may  be  counted  by  millions. 

Wewton**  Xvle.  In  Algebra,  a  role  girfu 
by  Sir  I.  Newton,  in  his  Jrithmetica  Unive^i^t 
part  ii.  chap,  ii.,  for  finding  limits  to  the  num- 
ber of  positive  and  to  the  number  of  negatiTti 
roots  of  an  equation.  Prof.  Sylvester,  who  m 
the  first  to  demonstrate  this  rule,  describes  it 
thus,  in  a  paper  first  published  in  the  Pro- 
ceedings of  the  London  Mathematical  Socidy 
(1866): 

1>2 

being  an  equation  of  the  n^  degree,  o^i, . .  •  a* 
are  termed  its  eimple  elements,  and 

Ao-ao«,  A,«ai«-.aoflr  •  •  • 

A».i«a«a_,-fln.ta.,  A.-a*« 

its  guadratic  elements.    Fnither,  On  Ot^i'^ 

termed  a  euccession  of  simple,  and  Ar>  Ar«i  s 

succession  of  quadratic  elements;  ?  ^*  } 
being    an  assodated   oouple  of  succeseioD^ 


Digitized 


by  Google 


NEWTONIAN  PHILOSOPHY 

Nov  each  succession  in  an  associated  couple 
mxy  contain  a  permanence  or  a  variation  of 
signs.  Thus  an  associated  couple  may  con- 
list  of  two  permanences  {double  permanence),  of 
a  superior  yariation  and  inferior  permanence 
{variation-permanence^  and  so  on.  These  de- 
nominations being  accepted,  Newton's  rule,  in 
its  complete  form,  may  be  stated  thus : — 

'On  writing  the  complete  series  of  quadratic 
under  the  complete  series  of  simple  elements  of 
f{x\  in  their  natural  order,  the  number  of 
double  permanences  in  the  associated  series  so 
formed  is  a  superior  limit  to  the  number  of 
negatiYe  roots,  and  the  number  of  yariation- 
permanences  in  the  same  is  a  superior  limit  to 
the  number  of  positiye  roots  in  f{xy  As  a 
cocuUary  it  follows  that  the  number  of  ima- 
ginary roots  cannot  be  less  than  the  number  of 
Tariations  in  the  series  of  quadratic  elements. 

Prof.  Sylvester  has  also  greatly  generalised 
the  role  of  Newton;  for  instance,  he  gives  a 
theorem  haying  the  same  relation  to  Newton's 
rule  that  Fourier's  theorem  bears  to  Descartes' 
rale. 

Vewtonian  VlUlosopliy.    This  term  is 
used  in  various  senses.    Sometimes  it  is  used  I 
to  denote  the  doctrine  of  the  universe  as  de- 
livered by  Sir  Isaac  Newton  in  the  Principia ;  \ 
sometimes   the    corpuscular,  or   modem,   or* 
experimental  philosophy,  as  opposed  to  the 
theories  of  I>escartes  and  others ;  but  most  • 
fr»^nently,  perhaps,  the  mathematical  theory  of 
nniversalgravitation.  [Qkavit^tion;  Physics.] 
West  (Lat.  part  of  necto,  /  btTid).     In 
Roman  Antiquities,  persons  freebom,  who^  for 
debt,  were  delivered  bound  to  a  creditor,  and 
obliged  to  serve  him   until  they  could  dis- 
cha^  it     On  the  abolition  of  the  law  of 
Nezom,  see  Sir  6h.  C.  Lewis  On  the  Credibility 
of  Early  Roman  Hietory  ii.  479. 

Wext  Vrlend  of  ui  ZnfiBUit  or  Kanied 
Voman.  In  Law,  one  who  institates  and 
conducts  suits  in  equity  in  the  name  and  on 
behalf  of  the  party.  Anj  person  sui  juris  may 
itct  in  this  capacity,  provided  his  interest  is  not 
adverse  to  that  of  the  party.  In  the  case  of  a 
married  woman,  her  consent  must  be  obtained  ; 
but  no  consent  is  necessary  in  the  case  of  an 
infant  In  either  case  the  next  friend  is  re- 
sponsible for  the  costs  of  the  proceedings. 

ailMl«Breii»  &ay  of  tlio.  The  name 
given  to  the  most  ancient  existing  monument 
of  German  epic  poetry.  It  is  supposed  to  have 
existed,  in  substance  at  least,  two  centuries 
before  the  reign  of  Charlemagne,  and,  like  the 
early  compositions  of  poets  in  all  ages,  to  have 
consisted  originally  of  detached  ballads  and 
poems,  which  were  afterwards  gradually  col- 
lected, and  at  length  moulded  into  the  complete 
form  in  which  they  at  present  exist.  [Epic] 
The  last  of  \he  modifications  which  it  under- 
went took  place  towards  the  end  of  the  twelfth 
century,  and  is  attributed  to  the  Minnesinger 
Heinrich  von  Ofterdingen.  The  story  turns 
U|x>n  the  adventures  of  Kriemhilt,  who  is 
localised  in  Burgundy,  and  is  first  won  by 
the  valiant  Siegfried,  and  after  he  is  treachcr- 
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ously  murdered  gives  her  hand  to  Atli  (iden* 
tified  with  Attila,  king  of  the  Huns),  diiefly 
in  the  hope  that  through  his  power  and  in- 
fluence she  may  be  revenged  on  the  murderers 
of  her  former  lord.  The  assassins,  accordingly, 
and  all  their  kin,  are  induced  to  visit  Atli, 
when,  by  the  instigation  of  the  queen,  a  deadly 
feud  arises,  in  the  course  of  which  almost  the 
whole  army  on  both  aides  is  cruelly  slaught- 
ered. By  the  powerful  but  reluctant  aid  of 
Dietrich  of  Bern  (Theodoric^  who  conquered 
Odoacer  at  Ravenna,  in  the  famous  Raben- 
schlacht  and  lived  at  Verona,  Bern),  the  mur- 
derer of  Siegfried  is  at  last  vanquished,  and 
brought  bound  to  the  feet  of  the  queen,  who 
relentlessly  raises  the  sword  of  the  departed 
hero,  and  with  her  own  hand  strikes  off  the 
head  of  his  enemy.  The  famous  Hildebrand, 
whose  exploits  are  depicted  in  the  HeUJUn- 
bwh,  instantly  avenged  the  act  by  stabbing 
the  queen,  who  fatU  exulting  on  the  body 
of  her  hated  victim.  The  work  is  divided 
into  thirty-eight  books.  The  Nibelungen  Lied 
formed  for  many  centuries  the  chief  tradition- 
ary record  of  the  romantic  deeds  and  senti- 
ments of  the  German  nation,  but  at  the  era  of 
the  Eeformation  it  sank  wholly  into  oblivion  ; 
from  which,  however,  it  has  within  the  last 
thirty  years  been  rescued,  and  permanently 
placed,  by  the  labours  and  commentaries  of 
Hagen,  Zeime,  Simrock,  and  Schlegel,  among 
the  most  conspicuous  monuments  of  human 
genius. 

Among  the  heroic  poems  of  those  nations 
which,  in  contradistinction  to  those  of  the 
Greeks,  whose  skilful  unfolding  of  incidents 
and  dramatic  vividness  of  representation  were 
unrivalled,  have  remained  satisfied  with  a  more 
simple  mode  of  poetry,  the  Nibelungen  Liid 
claims  a  very  high  place — perhaps  among  all 
the  heroic  chivalrous  poems  of  Northern  Europe 
it  is  entitled  to  the  first  It  is  a  series  of  pic- 
tures, each  naturally  following  the  other,  and 
all  delineated  with  great  bol£iess  and  simpli- 
city, and  a  total  disregard  of  all  superfluities. 
The  German  language  appears  in  this  work  in 
a  state  of  perfection  to  which  in  the  subsequent 
periods  of  its  early  history  it  had  no  pretensions. 
In  the  Nibelungen  Lied^  in  the  same  manner  us 
in  the  legends  of  Troy  and  of  Iceland,  the  interest 
turns  on  the  fate  of  a  youthful  hero,  invested 
with  all  the  attributes  of  beauty,  magnanimity, 
and  triumph,  but  dearly  purchasing  all  these 
glories  by  the  certainty  of  an  early  and  pre- 
dicted death.  [Mttholgoy,  Compa.hativb.  J  If 
the  last  catastrophe  of  the  German  poem  be 
more  tragical  than  anything  in  the  Iliad,  the 
death  of  the  German  hero,  on  the  other  hand, 
has  in  it  more  solenmity,  stillness,  and  tender- 
ness. The  groundwork  of  tlie  luy  is  the  same 
as  that  of  the  older  Volsunoa  Saoa.  (Dasent's 
Popular  Tales  of  the  Norse,  Intrcxiuction  ;  Max 
MiiUer's  Comparative  Mythology,  p.  68  &c ; 
Schlegel's  History  of  Literature,  Edin,  1818, 
vol.  i.  pp.  270, 272.) 

Wioaracua  lITood.  The  wood  of  the 
Gcsalpinia  ecUnata,  a  tree  growing  in  Nica- 
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ngiiA ;  it  is  a  species  of  Brazil  -wood,  and  is  ' 
used,  with  solution  of  tin  as  a  mordant,  to  dye  ' 
a  bright  but  fugitive  red.  I 

Wiee*  Coaaotl  otL    The  first  oecumenical 
council  held  in  the  Christian  church.    It  was  ' 
convened,  ▲.  d.  325,  at  Nicsea  in  Asia  Minor  by 
the  emperor  Constantine,  in  order  to  settle ! 
differences  that  had  arisen  in  respect  to  the 
doctrines  of  Arius.    This  council  was  attended  ' 
by  upwards  of  250  bishops,  of  whom  a  great 
majority  came  from  the  East,  besides  presby*  | 
ters,  deacons,  and  others  from  all  parts  of  the 
Christian  world.    The  chief  question  was  the 
Arian  heresy;  and  the  council  issued  in  the  ex- 
communication of  Arius.     [Arians.] 

Hicene  Creed.  The  confession  of  faith  in 
which  the  consubstantiality  of  the  Father  and  ' 
Son  is  asserted  against  the  Arians.     [Ajuams.] 
This  creed  was  commenced  by  the  council  of . 
Nice,  A.D.  326,  and  completed  by  the  second  | 
general  oouncU  of  Constantinople,  a.d.  381. 1 
But  the  words  *  and  the  Son,'  after  those  *  Who  I 
proceedeth  from  the  Father,'  were  added  by  the 
Latin  church  (certainly  before  a.d.  411),  ex-' 
pressing  a  point  of  doctrine  in  which  it  differs 
from  the  Greek.     The  Nicene  Creed  was  gene-  | 
rally  used  by  the  Eastern  churches  in  the 
administration  of  baptism;   but  was  not  in- 
serted iu  their  daily  service  till  the  fifth  cen- 
tury.   In  the  service  of  the  church  of  Borne  it 
was  inscribed  a.d.  1014. 

WlolieCFr.;  Ital.  nicchia).  In  Architecture, 
a  square  or  a  cylindrical  recess,  formed  in  a 
wall,  to  receive  a  vase,  statue,  or  other  erect 
ornament. 

Viokel.  A  white  metal  discovered  by 
Cronsted  in  1751 ;  it  is  ductile,  malleable, 
attracted  by  the  magnet,  and,  like  iron,  may 
be  rendered  magnetic.  Its  specific  gravity 
when  hammered  is  about  9.  It  is  rather  more 
fusible  than  pure  iron ;  ia  not  altered  by  expo- 
sure to  air  and  moisture  at  common  tempera- 
tures, but  is  slowly  oxidised  at  a  red  heat. 
It  is  found  in  meteoric  iron.  Its  principal 
ore  is  a  copper-coloured  mineral  found  in 
Westphalia,  and  called  kupfemickd,  nickel 
being  a  term  of  detraction  used  by  the  German 
miners,  who  expected  from  the  colour  of  the 
ore  to  find  that  it  contained  copper.  It  is  also  I 
obtained  from  an  impure  arsenide,  known  under  | 
the  name  of  Speiss.  The  salifiable  oxide  of 
nickel,  NiO,  consists  of  30  nickel  +  8  oxygen. 
Its  salts  are  mostly  of  a  grass-green  colour,  and 
the  ammoniacal  solution  of  its  oxide  is  deep 
blue,  like  that  of  copper.  Ferrocyanide  of 
potassium  precipitates  it  of  a  white  or  very 
pale  green  colour. 

An  alloy  of  nickel  and  iron  forms  an  ingre- 
dient in  most  aerolites  and  in  the  masses  of 
native  iron  found  in  various  parts  of  the  world, 
in  which  the  proportion  of  nickel  varies  from 
1-6  to  8-5  per  cent  With  copper^  nickel  forms 
a  hard  white  alloy.  The  white  copper  of  the 
Chinese,  or  Pakfong,  consists  of  40*4  parts  of 
copper,  31-6  of  nickel,  254  of  zinc,  and  2-6  of 
iron.  A  similar  alloy  is  often  used  as  a  substi- 
tute for  silver,  or  for  plated  articles,  under  the 
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name  of  German  ailver  or  Argentane.  These 
white  alloys,  when  plated  with  silver,  have  orer 
plated  copper  the  advantage  of  not  showing  s 
red  metal  upon  worn  edges. 

aiekel  Bloom.  Native  arsenate  of  m<lel 
[Nickel  Ochbb.] 

Wiekel  aiaaoe.  Native  sulphide  of  nickel, 
sometimes  containing  arsenic  and  antimonv. 

Vlekel  Oelire.  Native  arsenate  of  nickel. 
It  occurs  in  short  capillaiy  crystals  of  an 
apple-green  colour;  and  also  in  earthy  ImLle 
masses. 

Vlokel  Pjrltes.  Native  sulphide  of  nickel 
or  Capillary  Pyrites.     [Muxbbitb.] 

Viekel  Vitriol.  A  hydrated  sulphate  of 
nickel,  occurring  generally  as  a  greenish-white 
eiBorescencenpon  a  sulphide  of  mckel  and  iion 
at  Wallace  Mine,  Lake  Huron. 

aiekeline.    [Nickbl  Ochbe.] 

yteolaltane.  One  of  the  earbest  Christian 
sects,  mentioned  in  the  Apocalypse,  where  the 
angel  of  God  reproaches  the  church  of  Pex^mos 
with  harbouring  persons  of  this  denominatioa 
They  are  there  characterised  as  inclining  to  the 
licentious  and  pagtfn  practices  of  the  Gentiles : 
but  the  fathers  have  also  accused  them  of  par- 
taking in  a  great  measure  of  the  Gnostic 
opinions.  It  is  doubtful,  however,  whether  on 
this  point  there  be  not  some  confusion  between 
the  Nicolaitans  of  the  first  and  the  followers 
of  Nicolaus  of  the  second  century. 

VtOOlO.      [OXIOOLO.] 

SlootiMia  (so  named  after  Jean  Nicot,  a 
Frenchman,  who  in  the  year  1660  first  sent  tlie 
seeds  of  tobacco  into  France).  The  genus  of  SJo- 
naeea  to  which  the  Tobacco  plant  belongs.  The 
Tobacco  of  commerce  is  furnished  by  two  or 
three  species,  but  chiefiy  by  N.  Tabacum,  a  tall- 
growing  annual  plant,  with  large  oblong  lanot- 
shaped  leaves,  and  pink  funnel-shaped  flovers. 
This  sort  is  largely  cultivated  in  the  sonthem 
states  of  America,  in  China,  in  Holland. 
Germany,  France,  &c.  N.  mstica,  a  smalUr 
plant  with  ovate  leaves  and  green  flowers,  is 
cultivated  in  many  parts  of  the  world :  and  X 
peretcoj  r^panda,  quadrioalvis,  muUirahis,  acd 
laiissima  are  also  grown  for  their  produce. 

Tobacco  forms  an  important  article  of  com 
merce.  In  1864  the  total  imports  into  the 
United  Kingdom  amounted  to  66,61 6,1 76lbs^ 
the  value  of  which  was  computed  at  3,448.294/., 
of  which  37,95 l,9261bs.  were  retained  forborne 
consumption,  and  yielded  in  duty  a  revenne  of 
6,080,184/.  Snufr is  manufactured  by  grinding 
the  dried  and  prepared  tobacco  leaves. 

VtootlanlB.  The  essential  oil  of  tobacco, 
obtained  on  diRfjlHug  the  leaves  with  ^nutr. 
It  has  the  appearance  of  a  camphor,  and  hj 
distillation  witli  caustic  potash  is  said  to  give 
nicotine. 

Vlootine.  A  volatile  poisonous  alkafine 
base,  extracted  from  the  leaves  and  scfds  of 
the  Nicotiana  Tabacttm,  or  common  Tobacco, 
the  physiological  effects  of  which  are  due  to 
this  base. 

aietitatloii  (Lat.  nicto,  /  wink).  Winking 
of  the  eyes.    This  is  generally  a  nerroub  affec- 
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tion,  and  rery  frequently  it  becomes  a  trick  or 
habit.  Where  it  arises  from  any  local  irri- 
tating cause,  bathing  the  eyes  Trith  wann  water 
affords  relief. 

aiddnl.  A  sort  of  minor  excommnnication 
among  the  Hebrews,  which  continued  usually 
about  a  month.  If  not  removed  witl^  that 
period,  it  was  prolonged  for  sixty  or  even  ninety 
days.  If  during  this  term  satis&ction  was  not 
made,  the  excommunicated  person  fell  into  the 
cfurem,  which  was  the  second  species  of  excom- 
munication ;  and  afterwards  into  the  acammatha, 
which  was  the  most  dreadfol  of  all. 

jriello  (Ital.).  A  method  of  engraving  on 
plate.    [Engravino.] 

m^eUa  (Lat.  dim.  of  niger,  hluck).  A 
small  genus  of  Banunculacea,  containing  a 
few  rather  pretty  border  flowers,  N.  damascena^ 
fffmana,  and  hispanica^  familiarly  known  by 
the  name  of  Devil-in-a-bush ;  and  comprising 
also  the  N.  sativa^  a  black-seeded  aromatic  spe- 
cies, used  in  Eastern  countries  as  a  substitute 
for  pepper. 

Birred  JkaWmx,  A  mode  of  dressing 
the  surface  of  stone,  in  which  the  face  is 
left  rough,  or  dressed  only  with  a  pointed 
hammer,  instead  of  a  chisel ;  this  kind  of  work 
is  also  Imown  by  the  name  of  hammer  dressed, 
and  it  is  generally  employed  in  basements,  or 
in  rough  masonir  where  the  appearance  of 
strength  is  desired. 

ttigbt  Blindness.  An  afibction  of  the 
eyes,  supposed  to  be  caused  by  a  partial  para- 
lysis of  the  retina.  (Walker  On  Nyctalopia.) 
The  disease  prevails  chiefly  among  the  lum- 
berers in  the  remote  backwoods  of  Canada. 
(Hind's  Labrador  i.  163.)     [Hicmt8RAtx)pia.] 

Blglil  Beron.    [Ardea.] 

Bight  'VTatoli.  A  period  of  the  night  as 
distinguished  by  a  change  of  the  watch.  Among 
the  Eomans  the  night  was  divided  into  four 
watches,  and  styled  first,  second,  third,  and 
fourth  watches^  according  to  the  military  usage, 
by  which  the  guard  was  relieved  four  times 
during  the  night.  The  first  watch  began  at  six 
in  the  evening  and  lasted  till  nine,  according  to 
our  mode  of  computing  time ;  the  second  lasted 
from  nine  till  twelve  or  midnight ;  the  third 
from  midnight  tiU  three  in  the  morning  (called 
cock-crowing)  \  and  the  fourth  commenced  at 
three  and  ended  at  six,  thus  completing  the 
twelve  hours.  The  Jews  originally  divided  the 
night  into  three  watches  ;  but  at  a  later  period 
they  adopted  the  Koman  division  of  the  night, 
which  is  frequently  referred  to  in  the  New 
Testament. 

Blg^iit-Jar.  The  name  of  a  remarkable 
British  bird,  the  type  of  the  genus  Caprimulffus, 
distinguished  by  the  wide  gape  of  its  beak, 
whence  perhaps  has  arisen  the  popular  idea  of 
its  Buckmg  the  teats  of  cattle,  and  its  other 
common  name  goat-svcker,  the  equivalent  of 
which  it  has  received  in  most  European  lan- 
g^es,  and  which  Linnaeus  has  continued  in 
Its  generic  designation.  It  is  scarcely  necessary 
to  remark  that  the  structure  of  the  bill  renders 
tbe  act  of  sucking  impracticable  in  the  night- 
671 


NINE-POINTS  CIRCLE 

jar  or  in  any  other  bird.  The  genus  Caprimul' 
gus  is  characterised  by  a  wide  and  deeply-cleft 
beak,  armed  with  strong  bristles,  and  capable 
of  engulfing  the  larger  insects;  the  nostrils 
placed  at  its  base  are  like  small  tubes;  the 
wings  are  lengthened ;  the  feet  short,  feathered 
to  Uie  toes,  which  are  oonnected  together  by  a 
membrane  at  their  base ;  the  claw  of  the  middle 
toe  is  commonly  pectinated  at  the  base.  The 
^ght-jars  are  most  active,  and  hunt  their  prey 
in  the  dusk ;  they  have  the  same  light  and  soft 
plumage  as  other  nocturnal  birds.  Our  common 
species  {Capr.  europaus)  is  remarkable  for  the 
loud  sound  it  emits,  like  the  burr  or  jarring 
of  a  spinning-wheel. 

Blglitinvale  (A.-Saz.nihtegale;  Mr.  Wedg- 
wood connects  the  last  syllable  with  the  Lat. 
gaUus).  A  migratory  species  of  Passerines,  and 
the  sweetest  of  song-birds ;  the  type  of  the  sub- 
genus Luscinia,  which  is  more  closely  allied, 
according  to  Mr.  Blythe,  to  the  thrush  family, 
than  to  the  fauvettes  {Currucidai),  among  whidi 
it  is  placed  by  Cuvier.  The  males  of  the  night- 
ingale reach  the  southern  counties  of  England 
sometimes  in  April,  but  more  commonly  not  till 
the  beginning  of  May;  the  females  do  not 
arrive  till  a  week  or  ten  days  after  the 
males.  Migrating  from  the  soutii,  they  visit 
this  country  for  the  purpose  of  breeding, 
and  the  famed  song  of  the  male  is  his  loos 
chant,  and  ceases  when  his  mate  has  hatched 
her  brood.  'Vigilance,  anxiety,  and  caution 
now  succeed  to  harmony ;  and  his  crook  is 
the  hush,  the  warning  of  danger  and  sus- 
picion, to  the  infant  charge  and  the  mother 
bird.'  If  by  accident  his  mate  be  killed,  the 
male  resumes  his  song ;  and  will  continue  to 
chant  very  late  in  summer  unless  he  can  attract, 
as  he  commonly  soon  does,  another  female. 
The  nightingale  feeds  chiefly  on  the  larvse  of 
iDsects,  which  abound  at  the  season  of  its 
arrival  in  this  country.  The  nest  is  built  near 
the  ground ;  the  eggs  are  four  or  five  in  number, 
of  a  uniform  dark  brown  colour :  the  young 
are  excluded  in  the  month  of  Jime,  and  are 
ready  to  accompany  the  parents  in  their  south- 
ward migration  in  the  month  of  August. 
Blerlitmare.  [Ephialtbs;  Incubus.] 
BTlfflitsbade.  [Dulcamara  ;  Beliaoonxa.] 
Biffrlne  (Lat.  niger,  black).  The  reddish- 
brown  or  black  varieties  of  titaniferous  iron, 
from  Transylvania.  It  occurs  in  pebbles  and 
in  square  translucent  prisms  which  exhibit  a 
blood-red  colour  at  the  edges. 

Bllometer.  An  instrument,  similar  to  our 
tide  gauges,  for  measuring  the  rise  of  the  Nile 
during  the  periodical  floods.  It  is  erected 
on  the  island  of  £r-R6dah,  and  consists  of 
a  graduated  pillar  upon  which  the  height  of 
the  water  is  read  off.  The  pillar  stands  in 
a  kind  of  weU  which  communicates  with  the 
river. 

Blmbus  (Lat.).    In  Painting  and  Sculpture, 

a  circular  disc  roxmd  the  heads  of  divinities, 

sovereigns,  and  saints.     [Aubeoul  ;  Glory.] 

Bimbus  Cloud.  In  Meteorology.  [Oloud.1 

BTlne-polnts  Clrele.  [Circle,  Six-foimts. J 
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SrinUi  (Ger.  neunte,  Lat.  nonus).  In 
Muaic,  one  of  the  dissonant  intervalB,  being 
the  ninth  from  the  fundamental  or  an  octavo 
above  the  second,  with  which,  however,  it  is 
not  to  be  confounded,  as  its  harmonial  and 
contrapuntal  treatment  is  different. 

Winxin*  The  French  name  of  the  Ginseng, 
Panax  qtdnmiefoliumj  the  root  of  which  is 
sometimes  called  Ninsin  Boot. 

Jriobe  (Gr.  Ni6firi).  In  Mythology,  a  daugh- 
ter of  Tantalus,  married  to  Amphion,  king  of 
Thebes.  Proud  of  her  children,  she  provoked 
the  anger  of  Apollo  and  Artemis,  who  slew 
them  all :  her  grief  turned  her  into  stone. 
(Soph.  Electr.  151.)  This  fable  is  the  subject 
of  the  beautiful  group  in  the  tribune  at  Flo- 
rence, known  by  the  name  of  Niobe  and  Her 
Children.  Some  antiquaries  attribute  it  to 
Soopas :  Winkebnan  inclines  to  believe  it  the 
workmanship  of  Praxiteles. 

Hiobimn.  A  metallic  element,  discovered 
in  Bavarian  Tantalite  by  Rose.  It  is  probably 
identical  with  Columbium  discovered  in  1801 
by  Hatchett  in  a  mineral  called  Columbite^ 
found  in  North  America. 

Wlppers.  In  Sea  language,  small  ropes 
for  attaching  the  messenger  to  the  cable. 

Wist  Prlus  (Lat).  In  Law,  a  term  origi- 
nating in  a  legal  fiction.  When  the  pleadings  in 
a  cause  in  one  of  the  superior  courts  of  common 
law  [PlbasinoI  were  concluded,  and  an  issue  of 
fact  was  raised  between  the  parties,  the  issue 
was  appointed,  by  the  entry  on  the  record  or 
written  proceedings,  to  be  tried,  by  a  jury  from 
the  oountv  wherein  the  cause  of  action  arose, 
at  Westminster,  unlsss  b^ore  (nisi  prius)  tho 
day  appointed  the  judges  of  assize  should  have 
come  to  the  county  in  question,  which  in 
practice  they  always  did,  in  the  ordinary  course 
of  their  circuits;  and  the  causes  were  tried 
before  them  accordingly  by  virtue  of  their 
commission  of  nisi  prius,  which  empowers  them 
to  try  all  questions  of  fact  issuing  out  of  the 
courts  of  Westminster  that  are  &en  ripe  for 
trial  by  juiy.  Since  the  Common  Law  Pro- 
cedure Act  1852,  the  nisi  prius  proviso ,  as  it 
was  called,  has  been  disused,  and  the  trial  now 
takes  place  on  circuit  as  a  matter  of  course. 
Causes  triable  at  nisi  prius  in  London  or 
Middlesex  are  tried  at  the  London  or  West- 
minster sittings,  held  in  and  after  eveiy  term. 
[CouBTs,  Sttpeiuob.] 

Witrarla  (Lat  nitrum,  nitre).  This  genus 
of  Malpighiacea  from  Central  Asia  and  Nort  hern 
Africa,  consisting  of  thorny  shrubs  with  fleshy 
leaves,  is  said  to  yield,  in  tho  species  called 
N.  trideniata,  the  lotus-tree  of  the  ancients. 

[LOTB-TRKB.] 

Witrates.  Salt4  of  the  nitric  acid.  [Kitbe.] 

VltratiBe  or  Cliili  Saltpetre.    A  native 

nitrate  of  soda  covering  large  areas  on  the 

borders  of  Chili  and  Peru,  and  also  in  Bolivia ; 

sometimes  to  a  depth  of  several  feet 

Wltre    (Lat  nitrum,  Gr.  virpov).    Nitrate 
ofpotassa ;  saltpetre.  This  salt  (KG,  NOg)  con- 
sists of  54  nitric  add  •¥  47  potassa ;  its  equi- 
valent, therefore,  is  101.     It  is  spontuncoiulv 
672 


NITRE 

'  generated  in  the  soil,  and  crystallises  upm  it« 
sur^ice  in  several  parts  of  the  world,  espedailj 
in  India,  whence  nearlv  the  whole  of  the  mXit 
used  in  Britain  is  derived.  The  cause  of  its 
formation  is  not  well  understood;  it  is  pro- 
bably connected  with  the  oxidation  of  ammooii. 
The  greater  part  of  the  rough  nitre  importid 
from  the  East  Indies  is  in  broken  brovn 
crystals,  which  are  more  or  less  deUqueseent 
Exclusive  of  other  impurities,  it  often  oontains 
a  considerable  portion  of  common  salt,  which, 
reacting  upon  ue  nitre,  sometimes  induces  the 
production  of  nitiate  of  soda  and  chloride  of 
potassium ;  it  also  usually  contains  sulphatoof 
lime  and  traces  of  organic  matter.  In  GermaBj 
and  France,  it  is  artificially  produced  in  wiat 
are  termed  nitre-beds.  The  process  oonsislj 
in  lixiviating  old  plaster  rubbish,  which,  'vfaeo 
rich  in  nitre,  affords  about  five  per  cent. 
Refuse  animal  and  vegetable  matter,  vhich 
has  putrefied  in  contact  with  calcareous  soils, 

Eroduces  nitrate  of  lime,  which  afiRnds  nitre 
y  mixture  with  carbonate  of  potash. 
The  loss  which  rough  nitre  sustains  in  re- 
fining  is  technically  termed  the  rtfroetiMt 
and  can  only  be  ascertained  by  analysis,  idiich 
frequenUy  is  somewhat  intricate. 

Kitre  crystallises  in  anhydrous,  six-sidfd 
prisms,  usually  terminated  by  dihedral  Bnm- 
mits.  Its  sp.  gr.  is  about  2.  The  solubilitr 
of  nitre  varies  extremely  -with  temperature:  it 
32^,  100  parts  of  water  dissolve  13*2  of  salt; 
at  77°,  38  parts;  at  132°,  97  parts;  at  176", 
1 69  ^rts ;  and  at  212^,  246  parts.  Ihmngtk 
solution  of  1  part  of  powdered  nitre  in  6  of 
water,  the  temperature  sinks  £rom  50^  to  3d^. 
It  is  insoluble  in  pure  alcohol.  The  crystals  of 
nitre,  though  the  salt  is  anhydrous,  generallr 
contain  interstitial  water ;  so  that  they  appear 
moist  when  powdered,  and  lose  weight  on  dir- 
ing.  The  taste  of  nitre  is  cooling  and  peculiar. 
At  a  temperature  of  about  600°,  nitre  fos^ 
without  undergoing  change  of  compositioo,  acd 
congeals  on  cooling.  Sometimes  it  is  cast  into 
sm^  balls  or  cakes,  called  sal  prttneBa.  At 
a  red  heat,  nitre  is  slowly  decomposed;  and 
highlv  heated  in  an  earthen  retort,  or  gun- 
bs^rel,  it  affords  oxygen  gas,  mixed  with  a 
portion  of  nitrogen.  In  tiiis  decompositior., 
the  nitre  is  first  converted  into  kypcnitfiie  of 
^asht  which  is  somewhat  deliquescent ;  potash 
IS  the  final  result 

Nitre  is  rapidly  decomposed  by  charcoal  at  a 
red  heat,  and  the  results  are  carbonic  oxide 
and  acid,  nitrogen,  and  carbonate  of  pot.nsh, 
formerly  called  nitrum  fixum  and  white  fiux. 
These  mixtures  of  nitre  and  charcoal  form  the 
basis  of  a  variety  of  compositions  used  for  fire- 
works, the  rapidity  of  the  combustion  bting 
modified  by  tiie  relative  proportion  of  the 
charcoal.  When  phosphorus  is  inflamed  n^^n 
nitre,  a  vivid  combustion  ensues,  and  a  phos^. 
phate  of  potash  is  formed.  Sulphur  sprinkled 
upon  hot  nitre  bums,  and  produces  a  miztuTe 
01  sulphate  and  sulphite  of  potash,  formerlv 
employed  in  medicine  under  the  name  ot 
pdychrest  salt.     Many  of  the  metals,  when 
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in  iilliigs  or  powder,  deflagrate  and  burn  when 
thrown  on  red-hot  nitre. 

For  the  use  of  nitre  in  Qtuxtowdkr,  see  that 
article. 

Nitre  has  sometimes  been  mistaken  for 
Glauber  8  salt,  and,  when  taken  in  the  quan- 
tity of  half  an  ounce  or  an  ounce,  it  acts  as  a 
powerful  poison.  In  such  cases  the  stomach 
should  be  evacuated  as  rapidlj  as  possible, 
and  the  symptoms  of  spasm  relieved  by  opiates. 
In  doses  of  5  to  16  grains  it  is  diuretic  and 
diaphoretic 

iittrate  of  soda  crystallises  in  rhombic  cry- 
Btils ;  hence  termed  cubic  nitre.  It  is  found 
plentifully  in  Chili  and  Peru,  and  is  imported 
from  America.  It  is  used  as  a  manure  and  as 
a  source  of  nitric  acid,  but,  being  slightly  de- 
liqueficeut,  it  cannot  be  employed  in  the  manu- 
facture of  gunpowder. 

Wltrlo  JLeidm  (NO^.)  This  acid  is  a 
compound  of  1  atom  or  equivalent  of  nitrogen 
=  14,  and  6  of  oxygen  (8  x  6)  =  40 ;  hence  its 
equivalent  in  the  Ssy  or  anhydrous  state  is 
14  +  40  s  64.  As  it  usually  occurs  in  the  liquid 
state,  it  is  a  compound  of  1  equivalent  of  dry 
acid,  54,  and  2  of  water  (9x2),  18 ;  hence  the 
equivalent  of  the  liquid  acid  is  72.     It  is  com-     _ 

monly  known  in  commerce  under  the  name  of  >  atmosphere  and  of  nitric  acid,  and  which,  being 
aqua  fords,  and  is  prepared  by  distilling  a  I  unrespirable,  has  also  been  termed  ojpoie :  from 
mixture  of  sulphuric  acid  and  nitrate  of  potash,  A,  privative,  and  M,  life.  It  was  identified  as 
or  of  soda.  It  is  commonly  yellow,  or  orange  a  peculiar  gas  by  Dr.  Kutherford  in  1774,  in 
coloured;  but  it  may  be  deprived  of  nitrous  which  year  it  was  also  shown  by  Lavoisier  to 
acid,  vdiich  occasions  this  colour,  by  heat,  and  it  be  one  of  the  components  of  atmospheric  air. 
then  becomes  colourless.  It  is  intensely  corrosive   It  may  be  obtained,  when  not  required  absolutely 
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of  nitric  acid  diluted  with  about  two  parts  of 
water  upon  metallic  copper;  it  is  copiously 
evolved,  and  may  be  collected  over  water.  100 
cubical  inches  weigh  between  32  and  33  grains; 
its  density,  therefore,  compared  with  air,  is 
1037.  It  is  easily  recogniswl,  as  it  forms 
orange-coloured  fumes  whenever  it  escapes 
into  the  air  or  comes  into  contact  with  oxygen, 
so  that  this  gas  and  oxygen  are  excellent  tests 
of  each  other*s  presence.  It  consists  of  equal 
volumes  of  nitrogen  and  oxygen,  or  of  1  equi- 
valent of  nitrogen  and  2  of  oxygen ;  hence  it  is 
termed  a  binoxide  or  deutoxide  of  nitrogen. 
The  respective  weights  of  its  components,  there- 
fore, are  14  nitrogen  +  16  oxygen,  and  the 
equivalent  of  the  gas  is  30. 

Vltrltes.     Salts  of  the  nitrous  add, 

Vltro-oalolte.  Nativenitzateof  lime.  It 
occurs  as  an  efflorescence  upon  old  walls  and 
on  calcareous  rocks  in  the  form  of  silky  tufts, 
with,  a  sharp  and  bitter  taste. 

mtro-maffneslte.  A  native  hydrated  ni- 
trate of  magnesia,  found  with  Nitrocaldte,  which 
it  resembles  in  colour  and  other  characters. 

Vltrotren  (Gr.  vlrpcv ;  ytwAxo,  I  produce), 
A  simple  gaseous  body  (represented  by  the 
symbol  N),  which  forms  a  constituent  of  the 


and  sour,  fumes  when  exposed  to  air,  and  has  a 
Bpedflc  gravity  of  1-60  when  in  its  utmost  state 
of  oonoentration.  It  boils  at  248^,  and  freezes 
at -60®.  It  is  a  powerfW  oxidising  a^nt, 
aud  is  decomposed  with  more  or  less  rapidity 
bj  almost  all  the  metals,  and  acts  intensely 
upon  most  organic  bodies,  imparting  to  them  a 
yellow  tinge. 

The  salts  which  it  forms  are  called  nitrates ; 
they  are  all  soluble  in  water ;  they  are  decom- 
posed by  heat,  and,  when  mixea  and  gently 
heated  with  sulphuric  acid,  they  evolve  nitric 
or  nitrous  acid. 

The  composition  of  nitric  acid  was    first 


pure,  by  burning  a  piece  of  phosphorus  in  a  jar 
full  of  air  inverted  over  water.  The  phosphorus 
during  its  combustion  combines  with  the  oxygen 
of  the  air  to  form  phosphoric  acid,  which  is 
dissolved  by  the  water,  and  the*  remaining 
element  of  the  air,  namely  the  nitrogen,  re- 
mains. Pure  nitrogen  may  be  obtained  aa 
follows ;  Place  some  pyrogallic  acid,  moistened 
with  a  strong  solution  of  caustic  potash,  in  a 
porcelain  capsule  floating  on  a  water-bath,  and  . 
invert  a  jar  of  air  over  it ;  the  oxygen  of  the 
air  will  be  more  or  less  rapidly  absorbed  ac- 
cording to  the  quantity  of  the  pyrogallic  acid 
and  the  strength  of  the  potash  solution.     In 


synthetically  demonstrated  by  Cavendish  in  i  this  case  the  carbonic  acid,  as  well  as  the  oxy- 
1785.     He  produced  it  by  passing  electric   gen  of  the  atmospheric  air,  is  absorbed,  so  that 


sparks  through  a  mixture  of  7  volumes  of 
oiygen  and  3  of  nitrogen,  a  result  verified  by 
Faraday,  in  reference  to  the  presence  of  traces 
of  nitric  acid  in  the  rain  of  thunder-storms. 

Anhydrous  nitric  add  was  discovered  by 
Beville  in  1849,  who  obtained  it  by  passing 
div  chlorine  over  dry  nitrate  of  silver:  it  is  a 
colourless  crystalline  solid,  very  unstable,  and 
having  a  strong  affinity  for  water. 

Commercial  nitric  acid  is  generally  contami- 
nated by  sulphuric  and  hydrochloric  acids. 
When  pure,  no  white  cloud  is  produced  in  the 
diluted  acid  by  a  solution  of  nitrate  of  baryta, 
or  nitrate  of  silver. 

Vltrie  Oxide.    (NO,.)    This  gas  was  first 


the  residuary  nitrogen  retains  only  aqueous 
vapour,  which  may  be  abstracted  by  any  of  the 
usual  processes.  Nitrogen  is  also  obtained 
by  passing  air  over  Siavings  of  metallic 
copper,  heated  to  redness  in  a  porcelain  tube  ; 
the  oxygen  is  retained  by  the  copper,  and  tho 
resulting  nitrogen  may  be  deprived  of  traces  of 
carbonic  add  by  passing  it  through  caustic 
potawh,  and  of  moisture  by  finally  transmitting 
it  over  fused  chloride  of  calcium.  The  decom- 
position of  a  solution  of  ammonia  by  the  action 
of  chlorine,  has  also  been  resorted  to  as  a 
means  of  procuring  nitrogen  ;  in  this  operation 
the  hydr<^en  of  the  ammonia  combines  with 
the  chlorine  to  form  hydrochloric  acid,   and 


^Boovered  by  Hales,  and  more  accurately  studied !  the  nitrogen  of  the  decomposed  portion  of  the 
by  Priestley.     It  is  obtained  during  the  action   ammonia  is  set  free.    If  the  anunoniacal 
VoL.n.  673  *  XX 
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Intion  be  Teiy  concentrated,  the  bnbbles  of 
chlorine  as  they  pass  into  it  often  prodnce 
flashes  of  Fight  and  slight  explosions,  and  care 
should  be  talcen  to  aToid  excess  of  chlorine, 
which  might  tend  to  the  formation  of  the 
danfjeronsly  explosive  compound  known  as 
chloride  of  nitrogen.  Nitrogen  is  a  oolonrless, 
inodorous,  and  tasteless  gas,  not  absorbed  by 
water,  and  haying  no  action  on  yegetable 
colours.  It  extinguishes  all  burning  bodies, 
and  is  itself  uninflammable.  It  is  a  little 
lighter  than  atmospheric  air,  100  cubic  inches 
weighing  30' 16  grains.  Its  equivalent  is  14, 
and  it  combines  with  oxygen  in  6  proportions, 
giving  rise  to  the  following  compounds : — 

By  TohuM  B7  ««i«bt  Eqvlv.  Bjmh, 
H.  o.  N.  a 
1.  Kitrona  oxide .  .  100+  60=14+  8=22=NO. 
«.  Nitric  oxide  .  .  100+100=14+16=80=NO,. 
8.  Hyponltrous  •dd  100+150=14+24=88=NO,. 
4.  Nitrouaacid  .  .  100+a00=14+32=46=NO.. 
6.  Kitrioadd.    .    .  100+2»}=14+40=MsKO,. 

Kitrogen  is  an  important  component  of  many 
organic  substances,  and  is  remarkable  as  one 
of  the  constituents  of  most  of  the  fulminating 
compounds,  such  as  folminating  gold,  silver, 
and  mercury,  and  the  chloride  and  iodide  of 
nitrogen.  Ammonia  contains  82  per  cent,  of 
nitrogen.  It  forms  nOrides  with  a  few  of  the 
metals. 

Wttrobjrdroelilorlo  Aold.  Nitnmuria 
tic  acid.  The  mixture  of  nitric  and  of  hydro- 
chloric acid ;  formerly  called  aqua  rtgia^  from 
its  solvent  power  over  pold,  the  king  of  the 
metals.  When  these  acids  are  mixed,  chlorine 
and  nitric  oxide  are  evolved,  and  a  chloride 
of  gold  is  formed. 

Mitroploilo  AxlkAm    A  lynonym  of  Cab- 

BAXOTIC  ACKD. 

Vltropnusldes.  When  nitrie  oxide  is 
passed  through  an  aqueous  solution  of  hydro- 
ferricyanic  acid,  one  of  the  products  is  hydro- 
nitroprtissie  acid,  the  formula  of  which  is 
H,,  YeJCj^,  NO, :  it  forms  a  series  of  salts,  dis- 
covered by  Dr.  Playfair  (Philosophical  Ivans' 
action^  1848).  One  of  the  most  characteristic 
of  these  is  the  nitroprttssidc  of  sodium: 
Na,,  FejCn,  NO,  +  4Aq.  It  forms  red  prismatic 
crj'Stals,  the  solution  of  which,  when  exposed 
to  light,  deposits  Prussian  blue,  and  evolves 
nitric  oxide;  when  an  alkaline  sulphide  is 
added  to  it,  even  in  a  most  diluted  state, 
it  assumes  a  deep  and  characteristic  purple 
colour,  which,  however,  soon  disappears. 

Vltrosaoeluuio  Aold.  By  the  action  of 
sulphuric  acid  on  gelatine  a  peculiar  saccharine 
matter  is  formed  (alt/cosine),  which  combines 
with  nitric  acid,  and  forms  a  crystallised  acid 
designated  as  above. 

Witroftvlptiiule  Aoid.  A  compound  of 
nitric  oxide  and  sulphurous  acid ;  only  formed 
in  the  presence  of  bases.  Its  salts  are  easily 
decomposed,  and  the  acid  itself  cannot  be 
obtained  in  a  separate  form.  This  term  has 
also  been  applied  to  an  acid  resulting  from  the 
mixture  of  one  part  of  nitre  with  eight  or  ten 
parts  of  sulphuric  acid,  and  proposed  bv  Mr. 
674 
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Keir  as  a  usefiil  agent  for  separataiig  ib»  shs 
from  the  copper  of  old  plated  goodfl.  At  a 
temperature  of  about  200^^  it  dissolTcs  slT^r, 
while  it  scarcely  acts  upon  copper  or  lad, 
unless  diluted,  or  at  higher  tempentupra. 

mtroiis  Add.  (NO..)  Hy pontine  aad. 
Peroxide  of  nitrogen.  Wien  two  Toluniifs  of 
nitric  oxide  and  one  of  oxygen  are  mingled  ia 
an  exhausted  glass  globe,  thcj  form  a  dense 
orange-coloured  vapour,  which  may  be  liquefied 
at  20^  and  crystallises  at  15^.  Its  elemc&tA 
are  so  condensed  that  1  volume  of  nitrogen  and 
2  of  oxygen  form  one  volume  of  nitroiis  ad*! 
vapour,  uie  specific  gravity  of  which  is  317. 
The  presence  of  this  vapour  renders  nitric  acid 
red  and  fuming,  in  which  state  it  is  comnHnij 
termed  nitrous  acid, 

aitroiui  Oxide.  (NO.)  Protoxide  ofn- 
trogen.  This  gas  was  discovered  by  PriestVj 
in  1776,  who  called  it  dephlogiaticattd  nitrDiis 
air,  but  its  properties  were  first  fully  invf>«ti- 
gated  by  Davy  in  1800.  It  may  be  ot>taiitfd 
by  carefolly  heating  pure  nitrate  of  ammenia, 
which  salt  is  thus  resolved  into  nitrous  oxide 
and  water.  This  gas  is  liquefied  under  a  pres- 
sure of  60  atmospheres,  and  solidified  at  a 
temperature  of  160^  below  0^.  The  wpmis 
gravity  of  this  ^s  is  1'5,  and  its  equivalent  tl 
(14  +  8).  An  Ignited  taper  bums  brilliantlj 
in  it,  the  flame  being  surrounded  by  a  poipliih 
halo. 

Nitrous  oxide  is  a  nareotie  poimm,  and  wfaeo 
breathed,  destroys  life.  It  may,  however,  as 
was  first  shown  by  Davy,  be  taken  by  a  hninao 
being  in  a  small  quantity ;  and  if  the  lungs  U 
emptied  before  it  is  inhaled,  it  rapidly  eaoses 
a  peculiar  species  of  intoxicatioii,  manifested  at 
fint  bv  unsteadiness  of  gait,  and  sabflnqBestlr 
by  violent  muscular  exertion.  There  is  a  bril- 
liant flow  of  ideas,  with,  generally  qpeakimr, 
a  great  disposition  to  pugnacity.  From  tte 
pleasing  kind  of  delirium  which  it  prodnoR}, 
it  has  been  called  laughing  or  parodist  get. 
When  breathed,  it  is  rapidly  absorlied  into  the 
blood,  and  produces  a  great  change  in  that 
fluid — manifested  bv  a  £krk-parpl6  eoloor  <^' 
the  lips,  and  by  a  livid  or  pallid  appeannx 
of  the  face.  Some  have  fallen  down  at  once 
powerless,  but  the  greater  number  are  throm 
mto  a  state  of  violent  excitement  In  geoenl 
the  exhilarating  efieots  pass  off  in  from  five  to 
ten  minutes,  and,  with  the  exeeption  of  some 
prostration  of  strength  and  sli^t  besda£b^ 
no  injurious  symptoms  follow.  But  in  eeitaio 
eases,  probably  from  idiosyncrasy,  the  respin* 
tion  of  the  gas  has  been  attended  with  seme 
headache,  giddiness,  double  vision,  and  even 
some  delirium,  with  a  feeling  of  weaJmess  &em 
exhaustion,  lasting  for  several  day& 

inaam.  The  title  of  one  of  the  natire 
sovereigns  of  India.  It  is  derived  from  Nizam- 
ul-Mulk,  who  in  the  beginning  of  last  centoiv 
obtained  possession  of  tiie  Mohammedan  eoo- 
quests  in  the  Deccan;  his  suooessora  in  the 
sovereignty  having  assumed  his  name  as  their 
title  of  dignity,  which  they  have  retained  to 
this  day. 
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SroMIitgr  (Lat  nobiliU*).  A  general  name 
for  the  highest  ordere  of  society.  [Ajusto- 
CRAOT.]  In  most  countries  the  term  has  de- 
noted prixnarxly  an  hereditary  aristocracy.  At 
Home  aa  in  Athens  [fivPATBrn^]  the  nobles, 
or  patricians,  formed  strictly  a  caste,  as  distin- 
guished from  the  plebs,  all  comle  offices  being 
in  the  handa  of  the  former,  and  no  right  of 
intermarriage  ( jns  connubii)  with  the  privileged 
class  being  allowed  to  the  bitter.  On  the  pri- 
Tileges  of  this  order,  which  extended  to  the 
exdosire  right  of  suiBfage  (jns  snffingii),  the 
plebeians  gradnallY  encroached  with  snocess, 
and  all  plebeians  who  had  filled  a  oumle  office 
came  to  be  regarded  as  belonging  to  the  class 
of  nobles,  ^ese  novi  homines^  or  new  men, 
imparted  finesh  life  to  an  aristocracy  which,  if 
it  had  remained  exdnsire,  must  soon  haye  be- 
come extinct.  Thus  an  order  of  Nobiles  was 
formed  which  stood  out  in  contrast  with  the 
Ignobiles;  but  while  they  had  no  U^al  pnTi- 
leges,  they  combined  with  the  old  patrician 
families  to  keep  all  offices  of  state  as  much  as 
possible  within  the  dicle  of  their  own  order. 
They  had,  howeyer,  the  external  distinction  of 
the  jus  tnuiffinwiit  or  the  right  of  Setting  np 
the  images  or  busts  of  their  ancestors.  [Novi 
HoicnvEs;  Pisbaos.] 

Wobto.  An  English  coin  of  the  middle  ages, 
value  (U.  %d.,  current  in  the  reign  of  £d\rard 
IIL  According  to  Knighton,  tiie  rote  noble 
was  a  gold  coin  in  use  about  the  year  1344. 

Woetttnea  (Lat.  literally  shining  htf  night). 
A  term  applied  by  Boyle  and  some  of  Uie  older 
chemical  philosophers  to  phosphorus. 

Woetnm  (Lat.  noctumus,»^M^).  An  office 
ooDBisdng  of  psalms  and  prayers,  celebrated  in 
the  Roman  Catholic  churuiat  midnighL  It  is 
•M  to  haye  been  introduced  into  the  West  by 
St  Ambrose.    It  now  forms  part  of  the  service 


A  tribe  of  Raptorial  birds, 

including  those  whidi  fly  by  nig^t,  and  haye 
^e  eyes  directed  forwards :  sIm  a  fiimily  of 
l^pidopterous  insects,  which,  in  like  manner, 
are  aetiye  chiefly  in  the  night  season. 
.  Vatei  FolBta  or  »odal  &IBM.  Ayibrar 
ting  chord  can  spontaneously  divide  itself  into 
any  number  of  aliquot  parts,  each  of  which  will 
^hrate  separately  as  if  it  were  fixed  at  its  two 
extremities  and  formed  a  separate  chord.  The 
pwntsof  separation  between  two  such  contiguous 
pvta,whi<}i  do  not  participate  in  the  vibration 
of  either  the  one  or  the  other,  but  remain  at  rest^ 
Bfe  oUled  nodal  points.  In  like  manner,  when 
*|*»tic  plates  are  put  into  a  state  of  vibration, 
Ihe  molecules  separate  themselves  into  parcels 
^hich  vibrate  independently  of  each  other;  and 
the  lines  of  separation  thus  formed,  or  lines  of 
'^Poie  in  wbidi  no  vibration  takes  place,  are 
called  noWttnej.    [Vibration.] 

••AAiea  or  Boobies.  A  proup  of  marine 
birds  of  ifidiBtinct  specific  identity,  belonging  to 
the  genus  Bida^  comprising  the  Gannets.  The 
1^  is  Rometimes  restricted  to  the  large  brown 
"«u  (8nia  fusca)  which  is  found  in  warm  or 
operate  climates  throughout  the  globe.  The 
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disinclination  of  these  birds  to  fly  at  the  ^ 
proach  of  man,  and  the  ease  with  which  they 
can  be  knocked  down  with  sticks,  has  led  to  the 
singular  name  applied  to  them  by  Dampier,  De 
Qennes,  and  subseouent  trayellers. 

arodo  (Lat.  nodus,  a  knot).  In  Botany,  a 
point  situated  upon  the  axis  of  a  plants  whence 
a  leaf  or  leaf-biul  originates. 

KoDB.  In  Geometry,  this  word  is  synony- 
mous with  doubU  point.  In  the  theory  of 
curves,  the  term  node,  however,  is  usually 
applied  only  to  a  double  point,  at  which  the 
two  tangents  are  real  and  distinct;  when 
these  tangents  coincide,  the  node  becomes 
a  cusp  or  staOonarg  point,  and  when  both 
tan^nts  are  imaginary,  it  receives  the  name  of 
conjugate  or  isolated  point.  In  the  theory  of 
surfaces,  nodes  are  also  called  conical  points, 
since  the  surface  is  there  cut  in  three  consecu- 
tive points  by  the  generators  of  a  quadric  cone. 
[CoNiCAi.  FoDiT.]  When  this  cone  breaks  up 
mto  two  planes,  the  node  is  termed  a  biplanar 
node,  and  when  these  planes  coincide,  a  uni- 
planar  node,  A  jprowsr  node  is  one  at  which 
the  cone  in  question  does  not  so  break  up.  A 
nodal  line  on  a  surface  is  a  curve  eyery  point 
of  which  is  a  node. 

Nonn.  In  Surgery,  a  hard  tumour  upon 
a  bone,  which  creates  considerable  pain,  and 
often  is  attended  by  caries  or  necrosis.  They 
are  most  common  upon  the  tibia  and  bones  of 
the  head  and  fore-arm,  where  they  are  thinly 
covered  by  flesh. 

Wodos.  In  Astronomy,  the  two  points  in 
which  the  orbit  or  the  equator  of  aplanet  inter- 
sects the  plane  of  the  ecliptic.  The  point  ik 
which  the  centre  of  a  planet  passes  from  the 
south  to  the  north  side  of  the  ecliptic  is  called 
the  ascending  node,  and  in  astronomical  com- 
putations is  usually  indicated  by  the  symbol 
O ;  the  opposite  point,  or  that  m  which  the 
planet  passes  to  the  south  side  of  the  ecliptic, 
IS  called  the  descending  node,  and  is  indicated 
by  t;.  The  straight  line  which  joins  these  two 
points,  formed  by  the  intersection  of  the  plane  of 
the  planet's  orbit  with  the  plane  of  the  ecliptic,  is 
called  the  line  of  nodes.  The  nodes  of  tiie  lunar 
orbit  were  andentiy  called  the  head  and  tail  of 
the  dragon. 

The  position  of  the  nodes  on  the  ecliptic  is 
one  of  uie  elements  by  which  the  situation  of 
the  plane  of  an  orbit  in  space  is  defined ;  in 
fact,  it  is  easy  to  see  that,  if  the  position  of  the 
line  of  the  nodes,  and  also  the  inclination  of 
the  orbit  to  the  ecliptic,  be  known,  the  position 
of  the  plane  of  the  orbit  is  entirely  determined. 
The  two  nodes  being  distant  180°,  it  is  only  ne- 
cessary to  indicate  tiie  position  of  one  of  them : 
the  longitude  of  the  ascending  node,  or  its 
distance  from  the  first  point  of  Aries,  is  the 
element  used  by  astronomers.  In  all  the 
planetary  orbits  the  line  of  the  nodes  is  vari- 
able, having  a  retrograde  motion  firom  east  to 
west  in  respect  of  the  fixed  stars,  but  so  slow 
that  it  amounts  only  to  a  few  seconds  in  a  year. 
The  regression  of  the  moon's  nodes  is  very 
considerable,  as  it  completes  a  revolution  in 
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about  nineteen  yean.  [Moon.]  This  retro^ 
grade  motion  of  the  nodes  of  all  the  planets  is 
a  necessary  oonseqnence  of  their  mutual  at- 
tractions. For  the  positions  and  variations  of 
the  nodes  of  the  different  planets,  see  Planet. 
The  nodes  of  a  planet's  equator  are  one  of  the 
elements  of  the  planet's  rotation,  the  inclina- 
tion of  the  axis  and  time  of  rotation  being  the 
others. 

XToel.  The  French  name  of  Christmas- 
day,  derived,  it  is  said,  from  dUa  natalis  (Lat 
birthday), 

Woetians.  In  Ecclesiastical  ESstoiy,  a  sect 
so  called  from  Noetus,  an  Ephesian,  the  master 
of  Sabellius.  They  acknowledged  only  one 
Person  in  the  Divinity ;  and,  consequently,  were 
accused  of  maintaining  that  Gtxl  the  Father 
had  suffered  on  the  cross.     [Patbifassians.] 

Vor.  The  bolt  or  tree-nail  which  secures 
the  heel  of  each  shore  employed  in  sustaining  a 
ship  in  dock  or  on  the  slip. 

Vor^ng.  In  Architecture,  brickwork  car- 
ried up  between  upright  pieces  or  quarters, 
introduced  in  order  to  give  the  wall  or  partition 
greater  lateral  stiffiiess  and  strength. 

Wonrlar  Pieces.  In  Ardiiteeture,  hori- 
zontal pieces  of  timber  fitting  in  between  the 
quarters,  to  which  they  are  nailed  in  a  brick 
nogged  partition,  which,  by  their  resistance 
to  lateral  motion,  they  serve  to  steady  and 
strengthen. 

Volanaeefle  (Kolana,  one  of  the  genera). 
A  natural  order  of  perigynous  Ezogens  of  the 
Echial  alliance,  consisting  of  herbaceous  or 
shrubby  plants,  natives  of  South  America. 
They  are  distinguished  by  their  straight  in- 
florescence, regular  flowers,  free  stamens,  flve 
nuts,  and  a  naked  stigma.  None  of  them  are 
of  any  known  use,  but  the  genus  Nolana  affords 
several  ornamental  annual  flowers. 

Woli  Me  Tanrere  (Lat.  touch  me  not).  In 
SuTRery,  a  disease  of  the  skin,  commencing  with 
small  ulcerations  which  eat  away  the  part 
These  ulcerations  sometimes  affect  the  carti- 
lage of  the  nose,  which  is  destroyed  by  their 
progress;  almost  all  applications  rather  in- 
crease than  stop  the  ravages  of  the  disease, 
which  has  received  the  name  of  lupus  (Lat 
uoff)  from  its  devouring  qualities. 

iroli-tanflrere.  In  Botany,  the  plant  called 
Touch-me-not,  the  Impatiens  NoU-tangere  of 
systematists. 

VoUe  Prosequi  (Lat.).  In  Law,  an  ac- 
knowledgement or  agreement  by  the  plaintiff 
in  a  suit  that  he  will  not  further  prosecute  it, 
either  as  to  the  whole  or  a  part  of  the  cause  of 
action  (for  instance,  on  the  defendant's  de- 
murring to  one  count  in  a  declaration,  the 
plaintiff  may  enter  a  nolle  prosequi  as  to 
that  count,  and  proceed  to  trial  on  the  other 
counts),  or  as  to  one  or  more  out  of  several 
defendants, 

iromades  (Or.  vofidZts ;  from  yofiit^  jxuttfre). 
Tribes  of  men  without  fixed  habitation.  The 
nomades  of  ancient  times  were  generally  tribes 
devoted  to  pastoral  pursuits ;  for  the  Greeks 
and  Romans  knew  of  no  races  subsisting  whollv 
676 


NOMINALISTS 

I  by  the  chase.  The  principal  nomaclie  txibei  of 
antiquity  were  those  of  Southern  Bussia  aoi 
the  interior  of  Asia,  from  whom  sprang,  in  the 
,  decline  of  the  Boman  empire,  many  of  the 
tribes  which  overran  Western  Europe ;  and,  at 
a  later  era,  those  which  conquered  empiiei  is 
Western  and  Southern  Asia.  The  vast  regiciDs 
of  Mongolia  are  inhabited  by  nations  irfaidi 
still  retain  their  wandering  habits.  [Tubaszai 
Lanouages.] 

Wome  (Gr.  i^s;  from  v^itm,  IdividB).  The 
Greek  name  for  the  provinces  into  which  Egypt 
was  anciently  divided.  According  to  Diodom 
Siculus,  the  division  into  nomes  was  made  \ff 
Sesostris,  whom  some  modem  writers  eonader 
as  identical  with  the  Barneses  II.  of  the  mooa- 
ments ;  but  such  statements  refer  to  a  time  of 
which  we  have  no  historical  knowledge.  Theze 
were  thirty-six  nomes,  which,  in  the  time  of 
Strabo,  were  thus  divided — ten  in  the  TW 
bai'd,  sixteen  in  the  Heptanomis,  or  intemie- 
diate  district  (which,  according  to  its  same, 
probably  con^ted  in  earlier  times  of  serea 
only),  ten  in  the  Delta.  This  division  vas 
not  materially  altered  until  the  latest  age  of 
the  Boman  government  (D'Anville,  Memeira 
mar  V^^gypU ;  Wilkinson's  Manners  and  Qu- 
Urns  of  the  Ancient  Egyptians,  vol.  ii.) 

Womenclator  (Lat).  An  officer  emplored 
by  the  candidates  for  the  great  state  o£5c»  of 
Borne,  to  accompany  them  through  the  stre»-ta 
and  whisper  to  them  the  names  of  such  dtisess 
as  they  might  meet,  in  order  that  they  mip:bt 
then  address  them  by  name,  and  canvass  their 
votes.  It  is  derived  from  Lat  nomen,  and  tiie 
old  word  calo,  I  call, 

Womenclatare.  A  term  originally  applied 
to  a  catalogue  of  the  most  ordinary  words  is 
any  language,  with  their  significations,  &e. 
But,  in  a  more  special  sense,  thia  term  is  em- 
ployed to  denote  the  language  peculiar  to  zjij 
science  or  art :  thus  we  sp«Lk  of  the  nomea- 
clature  of  chemistry,  botany,  &e. 

Vomiiial  Vartner.  Li  Law,  one  vho 
allows  his  name  to  be  used  as  having  an  in- 
terest in  a  partnership  in  which  he  has  in  &ct 
no  concern,  and  thereby  subjects  himself  to 
the  liabilities  of  the  partnership,  *as  against 
all  the  rest  of  the  world.'     [Pastniebship.] 

ITomliiaUsts.  A  term  originally  applied 
to  a  scholastic  sect  which  arose  in  the  eleventh 
century.  Its  founder  was  John  BosceliD,  a 
churchman  of  Compile,  who  asseited  that 
general  terms  have  no  corresponding  reality 
either  in  or  out  of  our  minds,  being,  in  tnith, 
words,  and  nothing  more  (fiatus  ffocis).  [Lo- 
gic] This  doctrine  naturally  excited  great 
consternation  among  the  schoolmen,  with  '•^(xm, 
hitherto,  all  that  was  real  in  nature  was  con- 
ceived to  depend  on  these  general  notions  or 
essences.  Its  promulgator  underwent  mnrh 
persecution  for  his  opinions,  and  was  ulthnati^lT 
compelled  to  retract  them,  as  inconsistent  wi'h 
the  doctrine  of  the  Trinity,  as  it  was  thf a 
stated.  He  found,  however,  an  able  8uoc«S9i*r 
in  the  person  of  Peter  Abelard,  who  attract^ 
numerous  disciples  by  his  dialectical  skill  and 
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eloqnenee,  and,  with  his  foUowen,  whom  he 
led  in  &  body  to  Paris,  was  the  occasion  of 
foonding  the  celebrated  nniyersity  of  that  city. 
After  his  death  the  andent  realism  was  restored 
to  its  snpremacy ;  nor  do  we  meet  with  a  nomi- 
nalist nntil  the  thirteenth  century,  when  Wil- 
liam of  Ockfaam  revived  his  doctrines  under 
aome  modifications.  The  last-mentioned  philo- 
sopher may,  in  fact,  with  greater  justice,  be 
stjled  a  conceptualist^  as  he  distinctly  stated 
the  fonnation  of  general  terms  to  depend  on 
the  eonditions  of  thought,  and  hence  to  possess 
a  ipeeies  of  subjective  reality,  as  the  sign  or 
iadieation  of  &n  actual  process  of  thought, 
though  they  were  neither  distinct  objects  of 
eoudoosness  nor  realities  in  nature.  Those 
vho  hold  either  of  the  latter  theories  are  real- 
wta.  The  controYtrsy  is  one  which  has  excited 
gr«4t  attention  among  modem  philosophers. 
Of  tbese,  Hobbes  and  Dugald  Stewart  may 
be  considered  strict  nominalists,  while  Locke 
aod  Dr.  Thomas  Brown  style  themselves  con- 
ceptoalists.  There  are,  however,  expressions 
in  Locke's  writings  which  would  rather  stamp 
him  as  a  realist,  under  the  former  of  the 
tTo  modifications  which  we  have  given  above. 
[.ScuoLAsnc  Phiix)60pht;  Thomists;  Soonsrs.] 
(Uallam's  Literature  of  Europe  in  the  Fif^ 
Ufntkt  Sixteenth,  and  Seventeenth  Centuries, 
part  L  ch.  iiL  §  67  &c. ;  Brucker's  Hietoria 
Cfitica  Philoeophia,) 

S«iiiiiiative  Case*  In  Grammar,  that 
foim  of  a  noun  which  names  or  designates  a 
aabstanoe  abaolutify,  or  without  relation  to  any 
other  substance. 

VoBMMaaoii  (Gt.  ifS/ios,  law,  and  KcufSv, 
cnon  m  rule).  In  Ecclesiastical  Law,  a  work 
m  vhieh  canons  of  the  church,  and  imperial 
lawB  touching  the  same  subjects,  are  col- 
keted  and  compared.  The  first  was  made  by 
Joannes  Scholastdcus  (a.d.  651).  The  most 
celebrated  was  that  of  Photius,  patriarch  of 
Constantinople. 

VomoplijlaeMi  (Or.  voyuo^lXoKes,  guar* 
iimt  of  the  law).  At  Sparta  and  elsewhere, 
oagistntes  whose  duty  it  was  to  see  that  the 
liws  vers  rightly  administered  and  obeyed. 
At  Athens,  they  were  merely  inferior  police 
officers  who  had  to  keep  order  in  the  public 
UKmblies ;  but  some  think  that  no  officers  so 
called  existed  there  till  the  time  of  Demetrius 
Phalfieos. 

M9mvthmtBB  (Gr.  po/u94Tai^  legislators). 
An  office  instituted  probably  by  Pericles.  A 
oprtain  number  of  citizens,  chosen  out  of  the 
6.U0O  dieasts,  were  lotted  ofiT  to  sit  together  on 
fP^vial  occasions,  to  decide  on  propositions  for 
ia'rododng  new  laws,  &c.  (Grote's  Sisiory 
0/  Greece,  part  ii.  ch.  xlvi.) 

Vea  Compos  Mantis  (Lat).  In  Law,  a 
peraon  not  legally  responsible  for  his  acts  in 
amacquenoe  of  noental  deficiency.     [Lunaot.] 

Vea  sot  iBTontui  (he  is  not  found).  In 
Uv,  the  formal  Latin  words  anciently  used  in 
the  aheriiTs  return  to  a  writ  of  capias,  that  the 
defeadant  wui  not  to  be  found  within  his 
bailiwick. 
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!     Srom  Vroaoqultor  (Lat)  or  Von  Vroa.* 

Judgment  of.  This  is  a  &ial  judgment  for 
costs,  which  ma^  be  signed  by  the  defendant 
if  the  plaintiff  in  an  action  at  law  neglects  to 
prosecute  it.  The  corresponding  course  in  a 
suit  in  equity  is  to  move  to  dismiss  the  bill  for 
want  of  prosecution. 

ITonHsommiooionod  Officer.  In  the 
Army,  one  who,  while  he  is  not  commissioned 
as  an  officer,  holds  an  appointment  by  virtue 
of  which  he  exercises  authority  over  the  private 
soldiers.  Such  are  sergeant-majors,  quarter- 
master sergeants,  and  sergeants.  A  non- 
commissioned officer  can  be  reduced  to  the 
ranks  by  sentence  of  court  martial  or  order 
of  the  colonel  or  other  officer  commissioned 
as  ocmmandant  of  his  regiment ;  but  so  long 
as  he  holds  his  rank  he  can  receiye  no  minor 
punishment. 

Von-feasanee.  In  Law,  the  offence  of 
omitting  what  ought  to  be  done. 

ITon-nntnrals.  A  term  applied  by  the  old 
physicians  to  things  which,  although  necessary 
to  life,  do  not  form  a  part  of  the  Hving  body ; 
such  as  air,  food,  sleep,  &c 

Won-obstnmte  (Lat.  notwithstanding).  In 
old  English  Law,  a  license  from  the  crown, 
usually  conveyed  by  a  clause  in  letters  patent, 
&c.,  to  do  something  which  by  common  law 
might  be  done,  but  was  restrained  by  Act  of 
Parliament.  Such  license  could  of  course  only 
rest  on  high  doctrines  of  prerogutive,  and  were 
the  means  by  which  James  II.  endeavoured  to 
curry  into  execution  his  celebrated  dispensa' 
tion,  annulled  by  2  Wm.  &  Mary  c  2. 

ITon-obetante  VeredJcto*  Judgment. 
When  the  defence  upon  the  record  is  not  a 
legal  defence  to  the  cause  of  action,  and  the 
defendant  obtains  a  verdict,  the  plaintiff  may 
in  some  cases  obtain  leave  to  sign  judgment 
notwithstanding  the  yerdict.  The  defeudant's 
course  in  a  similar  case  is  to  move  in  arrest 
of  judgment. 

Von^eslstanee,  Tbe  Boetrlne  of.  In 
Politics,  that  doctrine  which  inculcates  the 
unlawfulness,  on  religious  grounds,  of  resist- 
ance by  force  to  the  commands  of  a  prince  or 
magistrate.  This  is  strongly  laid  down  in 
many  books  of  the  Kew  Testament,  and  espe- 
cially by  St  Paul  (Rom.  xiii.).  In  its  orai- 
nary  acceptation,  the  doctrine  is  understood  to 
enforce  the  duty  of  obedience  to  the  lawful 
commands  of  magistrates.  But,  in  that  pecu- 
liar sense  which  is  attached  to  it  in  English 
constitutional  history,  it  means  unqualified 
obedience  to  every  command,  especially  of  the 
prince  or  supreme  magistrate,  whether  lawful  or 
not ;  and  consequently  it  condenms  all  forcible 
opposition  even  to  tyranny  or  usurpation.  But 
the  advocates  of  non-resistance,  m  this  ex- 
tended sense,  do  not  appear  to  have  ever  con- 
tended that  it  applied  to  commands  of  inferior 
magistrates  in  the  same  sense  and  degree  as 
to  those  of  the  highest:  they  therefore  sup- 
posed a  peculiar  sanctity  in  tlie  person  and 
ofi^  of  the  sovereign  which  no  other  officer 
possessed ;  and  thus  combined  the  doctrine  of 
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divine  right  with  that  of  paasiye  obedience  or 
hon-resifltanco.  These  doctrines  are  plainly  laid 
down  in  the  homilies  of  the  church  of  England; 
in  which,  in  the  phrase  of  Bolingbroke  (l^ate  of 
Parties),  they  skulked  until  the  reign  of  James 
I.  (See  especially  the  Homily  On  WUfid  DUobe- 
dienee  and  Rebdlion,)  But  in  that  reign  they 
were  more  generally  ayowed  by  the.  learned  and 
loyal ;  and  in  1622  the  uniyersily  of  Oxford 
sanctioned  them  by  a  solemn  decree.  The  eyents 
which  led  to  and  followed  the  great  rebellion 
naturally  led  men's  minds  to  pay  greater  atten- 
tion to  the  speculatiye  part  of  politics ;  and, 
while  Hobbes  was  framing  a  theory  of  absolute 
monarchy  on  the  principle  of  the  social  con- 
tract, a  different  class  of  reasoners  arriyed  at 
the  same  result  through  a  peculiar  interpreta- 
tion of  Scripture.  Sir  Rooert  Filmer  (espe- 
cially in  his  Patriarchal  Bishop  Sanderson,  and 
others,  made  the  regal  power  originate  in  the 
patriarchal ;  and  endeayoured  to  proye  that  all 
other  forms  of  goyemment,  being  unrecognised 
by  Scripture,  were  usurpations.  Dean  Sherlock, 
the  ablest  writer  of  the  school  of  diyine  right 
{Case  of  Resistance  to  Supreme  Powers,  1684), 
endeayoured  to  proye  the  absurdity  of  the 
theory  of  the  social  contract,  and  to  show  from 
Scripture  the  unlawfulness  of  resisting  any 
command,  even  of  a  usurping  power,  in  an- 
swer to  these  reasoners  Locke  wrote  his  Essay 
on  Government,  in  which  he  seeks  to  confute 
the  arguments  for  unqualified  non-resistance, 
by  showing  that  Scripture  and  reason  make 
no  distinction  between  inferior  and  superior 
magistrates,  and  reducing  his  opponents  to 
the  absurdity  of  affirming  that  any  command, 
howeyer  extrayagant,  of  the  lowest  magistrate, 
must  be  obeyed.  In  1683,  the  uniyersity  of 
Oxford  pronounced  its  second  decree  in  favour 
of  the  tenets  of  diyine  right  and  non-resistance. 
But  the  current  of  court  opinion  changed  at  the 
Beyolution.  The  doctrine  of  non-resistance 
was  almost  proscribed ;  but  maintained  by  the 
non-jurors,  who  professed  to  obey  the  usurping 
goyemment,  while  they  refused  to  reeoanise  it. 
In  1709  it  was  preached  by  SacheyereU,  with 
the  apparently  inconsistent  result  of  a  riot. 
His  sermon,  together  with  the  Oxford  decree, 
was  burnt  by  order  of  the  House  of  Lords. 
But  the  doctrine  has  been  within  these  few 
years  asserted  by  the  high  church  party.  (Dr. 
S*usey'8  Sermon  on  the  6th  of  November,  1838.) 
iroaae  et  BeotmeB  (Lat.).  In  Ecclesias- 
tical Law,  the  contributions  of  tenants  of  the 
church  were  anciently  so  called :  the  non»,  or 
ninth  part^  standing  for  a  species  of  rent»  the 
decimse  for  the  tithe  due  to  the  church. 
ironaffe.  In  Law.  [Ikfakt  ;  MmoBrrr.] 
Wonaffeslmal  (Lat.  nonsgesimus,  the  ntne- 
Heth),  In  Astronomy,  the  ninetieth  degree  of 
the  ecliptic,  reckoned  from  either  of  the  points 
in  which  it  is  intersected  by  the  horcEon.  It 
is  therefore  the  highest  point  of  the  ecliptic  at 
any  instant,  and  its  altitude  is  equal  to  the 
distance  of  the  pole  of  the  ecliptic  from  the 
Benith.  The  nonagesimal  is  used  in  calcu- 
lating the  parallaxes  of  the  moon. 
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A  plane  rectilineal  figure  bay- 
ing nine  sides.    [Eknbaoon.] 

ironoenfomilsts.  A  general  term  under 
which  all  the  religious  communities  which  do 
not  conform  to  the  liturgy  of  the  established 
church  of  England  may  be  oommdieiided, 
but  usually  confined  to  I^estaat  DisseoUrnL 
Historically,  it  belongs  more  properly  to  the 
lar^e  body  of  deigy  who,  at  the  Bcsto- 
ration,  refiised  to  subscribe  to  the  Act  of 
Uniformity,  and  were  in  oonsequence  geeted 
from  their  benefices  on  St  Bortholomev*! 
day,  1662.  This  Act  was  first  pvomalgated 
by  Elizabeth,  and  required  aU'tbe  dezgj  to 
use  the  Book  of  Gommon  Prayer,  and  in- 
fiicted  severe'  penalties  upon  any  one  who 
should  be  convicted  of  speaking  or  cach- 
ing against  it.  The  Act  of  Cbwrles  U.  eoo- 
tamed  provisions  still  more  strict,  eqioiiiiog 
every  beneficed  person  not  only  to  use  the 
book,  but  to  declare  his  assent  and  oonsemt  to 
eyeiy  part  of  it :  and  enacting  that  unless  this 
were  done  on  a  certain  day  he  should  be,  ipi»o 
facto, ' ejected.  Other  dedaradons  were  also  to 
be  subscribed ;  as,  *  That  it  is  unlawfid  to 
take  arms  against  the  king  on  any  pretence 
whatsoever;'  'That  no  obligation  from  thn 
covenant  lies  upon  himself  or  any  other  persoa.' 
It  is  said  that  two  thousand  persons  resigned 
their  preferments  in  consequence;  and  even 
after  this  their  party  was  sulgected  to  the 
further  infliction  of  the  Conventicle  Acts,  which 
forbade  more  than  five  persona  besides  the 
family  to  assemble  together  in  any  house  for 
reli^ous  worship ;  and  the  five  Mile  Art,  whieh 
subjected  to  penalties  and  imprisonment  any 
nonconformist  clergyman  who  should  tdke  op 
his  residence  within  five  miles  of  any  coiporate 
town,  or  other  place  where  he  had  beat  mi- 
nister.    [DiSSBNTBSS.] 

ironea  (Lat.  None).  In  the  Calendar,  one 
of  the  three  divisions  of  the  Boman  month, 
and  so  called  because  they  fell  on  the  nwUk 
day,  reckoned  indusively,  before  tiie  ides.  In 
the  months  of  March,  May,  July,  and  Odober, 
the  ides  fell  on  the  15th  day  of  Hie  mifflth, 
and  the  nones,  consequently,  on  the  7th.  In 
the  other  months,  the  ides  were  on  iha  ISth 
day,  and  the  nones  on  the  5th.  [Cauhdib; 
Caiands;  Ides.] 

ironlnft.  A  name  frequently  given  to 
the  vernier  (a  useful  contrivance  for  nb- 
dividing  the  divisions  of  graduated  arcs  or 
scales  into  minute  parts!  from  an  entaneooi 
idea  that  it  was  invented  by  Pedro  Nunei,  or 
Nonius,  a  Portuguese,  who  lived  in  the  etrlj 
part  of  the  sixteenth  century.  Tlieoontriyuice 
employed  by  Nonius  was  widely  difbrent  from 
the  vernier  now  universally  used.  It  consisted 
in  describing  within  the  same  quadrant  4^ 
concentric  area,  dividing  the  outermost  into 
90  equal  parta^  the  next  mto  80,  the  next  into 
88,  and  so  on,  the  innennost  being  ecmseqiiBntlj 
divided  into  46  only.  With  this  instrnment 
the  observed  altitude  of  an  o^eet  could  be  xnd 
off  on  the  outermost  are  only  to  di^grees,  bat 
the  fractions  wen  obtained  in  the  laUoving 
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manner:  the  plnmb-lme,  or  xnorable  index, 
must  intenect  one  of  the  concentric  arcs  at» 
or  rerf  near,  a  point  of  diyision.  Now,  it  is 
frident  that  the  number  of  parts  read  off  at 
this  point  must  be  in  the  same  proportion  to 
the  degrees  and  fractions  of  a  degree  inter- 
cepted on  the  outermost  arc,  as  the  number  of 
parts  into  which  the  arc  containing  the  point 
is  difided,  is  to  90°.  The  division  read  off 
being  therefore  multiplied  by  90,  and  divided 
by  ^e  number  of  parts  in  the  arc,  gives  the 
obeerred  altitude  to  fractions  of  a  degree. 
Thus,  if  the  plumb-line  intercept  25  parts 
exactly  on  the  arc  in  which  the  number  of 
parts  is  78,  the  angle  measured  will  be 
28*846° :  the  fraction  is  easily  converted  into 
minutes  and  seconds.  Nonius  supposed  that 
this  artafioe  was  known  to  Ptolemy.  It  was 
adopted  by  Tycho  Brahe ;  but  soon  abandoned 
by  him  for  the  method  of  diagonal  divisions, 
m  consequence  of  the  difficulty  of  dividing 
accnntely  the  difierent  arcs.  (Robins's  Ma- 
tkemaHeal  Tracts,  vol.  ii.)     [Vbrnibb.] 

Vo^lorors.  In  English  History;  that 
party  among  the  deigy  of  the  national  church 
who  refused  to  take  the  oath  of  allegiance 
fo  the  new  government  after  the  Revolution. 
Eight  bishops,  including  the  primate  Bancroft, 
with  about  four  hundred  clergy,  were  in  con- 
sequence ejected  from  their  benefices.  Of  these 
the  most  learned  was  Hickes,  bishop  of  Feter- 
boroogh.  The  ecclesiastical  history  of  Great 
Britain  by  Jeremy  Collier  is  written  on  their 
principles.  They  maintained  a  strict  and 
necessary  connection  between  the  national 
ehmrch  of  England  and  the  catholic  church 
throughout  the  world;  and  while  they  de- 
nounced the  special  errors  of  the  Romish 
branch  of  the  diurch,  allowed  it  an  indefeasi- 
ble precedence  and  authority.  In  politics  they 
held  the  doctrines  of  divine  right  and  noasive 
obalienoe.  The  noi^jurors  maintained  their 
ecclesiastical  position  through  the  greater  part 
of  the  last  century,  their  bishops  continuing 
to  ordain  and  consecrate ;  but  their  numbers 
dwindled  away,  and  Dr.  Robert  Gordon,  who 
died  in  November  1779  at  a  very  advanced 
age,  was  the  last  in  their  episcopal  succession. 
[Jacobites  ;  Pbbtendkr.] 

Vonparell.  In  Printing,  the  name  of  a 
land  of  type  two  sizes  smaller  than  that  used 
in  this  work.  It  was  called  nompard  by  the 
old  English  printers.    [Type.] 

VonsQlt.  In  Law,  the  renunciation  of  a 
8nit  by  the  plaintiff.  It  is  either  adjudgjed,  in 
consequence  of  certain  neglects  or  delavs  in  the 
prosecution  of  the  suit,  or  it  is  voluntarily 
elected  by  the  plaintiff.  It  is  usual  to  call  on 
the  plaintiff,  when  he  is  imable  to  make  out  a 
case  to  support  his  pleadings  in  default  of  the 
necessary  evidence  and  the  jury  are  about  to 
pvB  their  verdict,  to  elect,  if  he  pleases,  to 
abandon  his  prosecution  and  submit  to  a  non- 
■nit,  upon  payment  of  costs.  The  effect  of  this 
is,  that  as  a  nonsuit  is  not,  except  in  certain 
cases,  a  peremptory  bar,  he  is  able  to  bring 
mother  action  afterwards  for  the  eame  cause. 
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Judgment  as  in  eass  of  a  nonsuit  arose  from 
the  statute  14  Geo.  II.  c.  17i  which  enacted 
that  where  the  plaintiff  had  neglected  to  bring 
the  issue  to  be  tried,  the  court  might,  unless 
it  saw  reason  for  allowing  the  plaintiff  further 
time,  give  judgpient  for  the  defendant  as  in 
case  of  a  nonsuit,  which  had  the  same  force  as 
a  nonsuit,  both  as  to  costs  and  as  to  its  effects 
on  the  action;  but  this  statute  was  repealed  by 
the  Common  Law  Procedure  Act,  1862,  which 
provides  that  the  defendant  may  sign  judg- 
ment for  his  costs  where  the  plaintiff  neglects 
to  proceed  to  trial,  unless  the  time  for  pro- 
ceeding to  trial  is  extended  by  the  court  or  a 
judge. 

VoBtronlte*  A  hydrated  tersilicate  of 
iron,  occurring  in  France,  at  Nontron,  in  the 
department  oi  the  Dordogne.  It  is  found  in 
snuiU  kidney-shaped  masses,  varying  in  colour 
from  green  to  yellow,  and  with  a  dull  lustre. 

Voofh's  Appamtns.  A  series  of  three 
glass  vessels,  placed  vertically,  for  the  purpose 
of  impregnating  water  with  carbonic  acid  eas- 
The  lower  vessel  contains  the  marble  and  dilute 
acid  for  the  evolution  of  the  gas ;  the  central 
vessel  holds  the  water  through  which  it  is 
made  to  pass,  under  the  pressure  of  the  column 
of  water  in  the  third  or  upper  vessel,  which 
is  closed  by  a  heavy  conical  stopper,  serving 
as  a  safety  valve.  This  form  of  apparatus  has 
been  superseded  by  the  comparatively  modem 
and  more  effective  gasogene, 

Vo]ial.  One  of  the  names  of  Ommtia 
vulgaris.  The  allied  species,  0.  cocdnetlffera, 
is  one  of  the  plants  upon  which  the  cochineal 
insect  chiefly  breeds,  another  being  Opuntia 
Tuna, 

Vormfflie.  The  name  of  a  singular  class  of 
monuments  found  in  great  numbers  in  the 
island  of  Sardinia,  about  the  origin  and  the 
uses  of  which  antiquarians  are  at  present  much 
divided.  The  norajghe  are  seQerauy  built  upon 
a  circular  or  elliptical  ^an,  and  have  the 
form  of  a  truncated  cone ;  access  is  gained  to 
the  interior  b^  a  door  situated  towards  the 
south-east,  which  leads  to  a  corridor  communi« 
catinff  with  two  ranges  of  chambers,  before 
reaching  the  central  tower.  There  are  foui 
dasses  of  noraghe;  the  simpU  ones,  resem« 
bling  isolated  towers ;  the  eoUecHve,  composed  of 
several  united  bodies  of  this  class ;  the  united, 
consisting  of  a  large  enclosure  in  the  same 
style  of  construction,  usually  upon  the  top  of  a 
hul ;  the  surrounded  noraghe,  or  those  encir- 
cled by  exterior  works,  like  a  kind  of  fortress. 
There  are  said  to  be  as  many  as  three  thousand 
noraghe  in  Sardinia;  the  best  account  of  them 
is  to  be  found  in  Delia  Marmora's  Itinkraire 
ds  rHe  de  Sardaigne,  Turin  1860,  in  which 
the  various  theories  as  to  their  origin  are  dis- 
cussed. They  are  probably  sepulchral  monu- 
ments, erectea  in  memory  of  a  distinguished 
leader  or  chieftain. 

VorliertUies.    [Pb^bmonstratskszaks.] 

Vordbauseii  Add.  A  peculiar  sulphuric 
acid,  intermediate  between  the  anhydrous  and 
mondhydzated  acid,  so  called  from  the  plaes 
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where  it  was  formerlj  manufactured.  It  is 
(generally  in  the  form  of  a  brown  fuming  liquid. 
It  is  a  good  solTent  of  indigo. 

ITomu    [Inteoeb.] 

irormal  (Lat.  norma,  a  rule).  The  normal 
to  a  curve  is  any  perpendicular  to  the  tangent 
erected  at  the  point  of  contact  At  eyery 
point  of  a  curve,  therefore,  there  are  innu- 
merable normals,  all  of  which  are  situated  in 
the  normal  plane  of  the  curve.  The  most  im- 
portant of  these  normals,  however,  am  the 
principal  normal,  which  lies  in  the  osculating 
plane,  and  the  binormal,  which  is  perpendicular 
to  that  plane  and,  consequently,  to  the  ttoo 
consecutive  tangents  which  the  plane  con- 
tains. In  plane  curves,  where  all  osculating 
planes  coincide,  the  principal  normal  is  the 
only  one  considered,  so  that  it  is  not  necessary 
to  distinguish  it  by  the  term  principal.  Two 
consecutive  normals  of  a  plane  curve  intersect 
in  a  point  which,  being  equidistant  from  three 
consecutive  points  of  the  curve,  is  the  centre  of 
the  osculating  circle  (circle  of  curvature) ;  the 
angle  between  two  consecutive  normals  (angle 
of  curvature)  is  obviously  equal  to  the  angle 
between  the  corresponding  tangents  (angle  of 
contact  or  oontingence).  The  normals  of  a  curve 
envelope  a  second  curve  (the  evolute),  which  is 
the  locus  of  the  centres  of  curvature  of  the 
original  one.  In  non-plane  curves  this  is  not 
the  case,  for  two  consecutive  principal  normals 
do  not  intersect  one  another.  The  point,  how- 
ever, in  which  any  principal  normal  is  inter- 
sected by  the  next  succeeding  normal  plane,  is 
equidistant  from  three  points  of  the  curve,  and 
is  consequently  the  centre  of  an  osculating 
circle.  This  is,  in  fact,  the  circle  of  absolute 
curvature ;  it  lies  in  the  osculating  plane,  and 
has  its  centre  on  the  polar  line.  The  locus  of 
the  centres  of  absolute  curvature,  therefore,  is 
a  curve  on  the  polar  developable,  but  it  does 
not  belong  to  the  series  of  evolutes  which  this 
surface  contains,  since  all  evolutes  are  formed 
by  intersecting  consecutive  normals.  [Evolutb.] 

The  normal  to  a  surface  is  the  perpendicular 
to  the  tangent  plane  erected  at  the  point  of  con- 
tact. Any  plane  through  it  is  called  a  normal 
plane  of  the  surface.  Two  consecutive  normals 
to  a  surface  do  not,  in  general,  intersect  each 
other;  in  fact,  a  normal  is  intersected  by  only 
two  of  all  the  consecutive  normals,  and  the 
normal  planes  which  contain  these  intersecting 
normals  are  always  at  right  angles  to  each 
other ;  they  contain  also  the  tangents  to  the 
two  lines  of  curvature  which  pass  through  the 
point  on  the  surface.  [Curvatube,  Ldtb  of.] 
The  methods  of  finding  the  equations  of  nor- 
mals to  curves  and  surfaces,  are  given  in  all 
treatises  on  the  geometrical  applications  of  the 
differential  calcidus. 

NoRMiiL.  In  Botany,  an  adjective  signifying 
tluit  the  ordinary  structure  peculiar  to  a  family, 
a  genus,  or  a  species,  is  not  disparted  from. 

Vonnal  Sohool.    [School.] 

Vormaa  Aroliiteotarea  [Abcmitectukb.] 

Voms.  In  Scandinavian  Mythology,  the 
three  Fates,  equivalent  to  the  Moirai  of  t^e 
QUO 
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Greeks.  [Moiba.]  Their  names  were  Unl, 
Worand,  and  Skuld;  or  Past,  Present,  aTi«l 
Future,  They  were  represented  as  enduv^d 
with  great  beauty,  but  of  a  melancholy  aad 
sombre  disposition ;  they  were  consulted  eTcn 
by  the  gods,  and  their  decrees  were  sure  and 
irrevocable. 
Vorroy.  [Kino-at-Abxs  ;  Hbrald.] 
Vortli  (Ger.  nord).  In  Geography,  one  of 
the  four  cardinal  points  of  the  horizon ;  that 
which  in  European  latitudes  is  opposite  the 
sun  at  midday. 

Vortb-Vest  Passai^e.  A  channel  along 
the  northern  extremity  of  North  America,  long 
believed  to  be  available  for  commercial  pur- 
poses. The  existence  of  such  a  passage  hat 
been  proved  in  various  ways,  and  lastly  by  the 
expedition  in  which  Franklin  and  his  aasodata 
were  lost  after  making  their  way  between  the 
termination  northwards  of  the  American  land 
and  the  southern  extremity  of  the  ice  of  the 
North  Polar  Sea.  The  many  expeditions  or- 
ganised to  prove  the  existence  of  this  channel 
were  very  fertile  in  geographical  disooveiy,  and 
have  succeeded  in  showing  that  for  conmiezdal 
purposes  there  was  no  passage  of  the  kind. 

Vortliem  Uiplftta.  The  name  popular]/ 
given  to  the  aurora  borealis. 

Vortbinff •  In^avigation,  the  difference  of 
latitude  made  by  a  ship  in  sailing  northwards. 

I     Vose  (Lat  nasus,  Fr.  nez).    The  fleshv 

I  protuberance,  which  contains  the  external  car- 

,  tilages  serving  to  receive  the  sensation  of  smell, 
is  so  termed  in  the  higher  vertebrate  animals. 

I  Vosean.  A  mineral  allied  to  Haiiyne,  and 
named  after  the  discoverer,  E.  W.  Nose.  It  is 
found  in  rhombic  dodecahedrons  in  the  eroptiTe 
rocks  of  Lake  Laach,  near  Andemach  on  the 

,  Khine,  and  in  the  leucite-rock  of  Bieden  and 

'  Volkersfeld  in  Prussia. 

I     Vosinff  of  a  Step.    In  Arcmtecture,  the 

'  projecting  rounded  edges  of  the  tread  of  a  step ; 
it  is  introduced  for  ornament^  and  also  to  vidien 

I  the  tread. 

ITosolofy  (Gr.  vScos,  a  disease,  and  xij^y 
The  doctrine  of  diseases.    The  term  is  generallj 

j  applied  to  the  classification  and  nomenclature 
of  diseases,  and  to  their  general  methodical 
arrangement.     [Disease.] 

Vostalffta  (Gr.  yoara\y4^,  to  be  homesici). 
A  longing  to  return  home ;  a  disease  sometimes 
observed  in  a  marked  degree  among  &e  Swiss, 
the  Highlanders,  and  tbe  Irish.  It  is  well  de- 
scribed in  Baron  Lairey's  works.  He  relates 
that  many  of  the  soldiers  under  his  care  wen 

'  affected  by  it  The  mental  faculties  early  be- 
came impaired,  and  melancholia  with  severe 
gastric  symptoms  terminated  the  lives  of  his 
patients.  &tween  the  years  1800  and  1820 
as  many  as  ninety-seven  French  soldiers  fell 
victims  to  the  disease. 

Vostnun  (Lat.).  Literally,  our  ovn;  ^ 
term  applied  to  quack  medicines  retained  for 
profit  in  the  hands  of  the  inventor  or  dis- 
coverer, or  of  his  assignee. 

Votables.  In  French  History,  the  depoties 
of  the  states  under  the  old  rdgizne^  appointed 
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and  conToked  on  certain  occasions  by  the  king. 
In  1786  this  assembly  was  summoned,  160 
years  after  its  last  meeting,  and  proposed 
Tarions  reforms  in  different  branches  of  the 
goTemment ;  it  again  met,  for  the  last  time,  in 
1788. 

Votacanflia  (Gr.  p&rot,  the  back^  and 
iKQpdoj  a  spine).  The  name  of  a  family  of 
Dipterous  insects,  comprehending  those  in 
which  the  upper  part  of  the  thorax  or  scutel- 
lum  is  armed  with  teeth  or  spines. 

Votaries*  a.postolloal  and  ZUip«rlal. 
Public  notaries  appointed  by  the  popes  and 
emperors,  in  virtue  of  their  supposed  jurisdic- 
tion over  other  powers,  to  exercise  their  func- 
tions in  foreign  states.  Edward  II.  forbade 
the  imperial  notaries  to  practise  in  England. 
Charles  VIIL  of  France,  in  1490,  abolished 
both  these  classes  of  notaries,  and  forbade  his 
lay  subjects  to  employ  them. 

Votarj-  or  Votary  PnMic.  In  English 
Law,  one  who  publicly  attests  documents  or 
writings,  chiefly  in  mercantile  matters,  to  make 
them  authentic  in  a  foreign  country ;  protests 
foreign  bills  of  exchange,  and  the  like.  The 
statutes  41  Geo.  III.  c.  79  and  6  &  7  Vict 
c.  90  regulate  the  admission  of  notaries  in 
England.  They  must  have  been  apprenticed 
fiTe  years  to  a  notary  before  such  admission. 

The  name  notary,  among  the  Eomans,  ap- 
pears to  haye  signified  a  shorthand  writer,  and 
to  have  denoted  originally  the  persona  who 
acted  in  that  capacity,  especially  at  meetings 
of  the  senate.  Afterwaras,  the  notarii  were 
secretaries  to  courts,  officers,  &c  In  modem 
Europe,  the  notary  is  an  officer  whose  attesta- 
tion is  necessary  to  the  validity  of  certain  in- 
struments; and  his  duties  are  more  or  less 
important  in  different  countries.  In  France 
the  notary  is  the  necessary  maker  of  all  con- 
tracts, &C.,  where  the  subject-matter  exceeds 
150  francs;  and  his  instruments,  which  are 
pix-served  and  registered  by  himself,  are  the 
originals,  the  parties  retaining  only  copies. 
The  presence  and  administration  of  a  notary 
is  also  essf'ntial  to  the  division  of  lands  or 
goods  on  inheritance. 

Votattoa,  Cbemloal.  A  Sjrmbolical  lan- 
guage employed  to  express  the  composition 
of  substances  and  the  cmnges  which  occur  in 
chemical  processes. 

The  only  symbols  employed  by  the  alchemists 
which  appear  to  haye  had  a  fixed  meaning 
were  the  astrological  signs  for  the  metals;  and 
even  in  the  time  of  the  earlier  chemists,  when 
other  similar  signs  were  added  to  denote  new 
substances,  symbols  fulfilled  no  other  purpose 
than  that  of  convenient  abbreviations  for  names. 
The  first  attempt  to  arrange  such  symbols  in  a 
systematic  manner  was  a  plan  proposed  by 
Lavoiaier  in  1782,  by  which  he  represented  the 
quantities  of  substances  in  addition  to  the  sub- 
stances themselves.  Balton's  completion  (in 
1 804)  of  the  discovery  of  the  fixed  laws  according 
to  which  elements  combine,  and  the  introduction 
of  the  atomic  theory,  produced  a  total  change 
in  the  principles  of  chemical  notation.  From 
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this  time  each  element  was  denoted  by  a  spe* 
cial  sign,  which  at  the  same  time  represented  a 
quantity  by  weight  proportional  to  the  weight  of 
a  single  atom.  [Atouio  Theobt  ;  Eqxttvalknt.] 
In  1816,  after  accurate  determinations  of  the 
combining  numbers  of  the  elements,  Berzelius 
proposed  a  system  of  notation  which,  with  some 
modifications,  has  become  completely  identified 
with  the  pursuit  of  chemistry.  This  system  in  its 
more  modem  form  we  now  proceed  to  describe. 
Each  element  is  designated  by  the  capital 
letter  of  its  Latin  name,  and  in  the  case  of  the 
less  important  elements  the  most  characteristic 
letter  of  the  word  is  added  as  a  further  distinc- 
tion. These  symbols  are  moreover  made  to  re- 
present not  only  the  element  itself,  but  also 
that  proportion  by  weight  in  which  it  invari- 
ably enters  into  combination.  For  a  list  of 
these  symbols  and  combinii^g  numbers,  see 
CHmacAL  NoMSNGiATUBB.  Mere  addition  of 
one  substance  to  another  is  denoted  by  the 
sign  +  ;  but  combination  is  expressed  by  the 
juxtaposition  of  the  symbols.  Thus  water 
upon  this  plan  is  HO,  or  is  composed  of  one 
part  by  weight  of  hydrogen  to  eight  parts  of 
oxygen.  When  an  element  enters  into  com- 
bination in  a  quantity  that  is  a  multiple  of 
its  combining  proportion,  this  is  expressed  by 
writing  the  corresponding  number  on  the  right 
a  little  below  the  symbol,  or  else  prefixing  it 
in  the  manner  of  a  coefficient :  thus,  teriodide 
of  phosphorus,  PI3.  Combination  between 
oompoimd  bodies  is  e^ressed  in  a  similar 
manner,  or  a  comma  is  sometimes  interposed. 
A  number  standing  before  a  continuous  group 
of  symbols  signifies  the  multiplication  of  the 
whole  group  py  that  number.  Sometimes  a 
group  is  enclosed  in  a  bracket  with  the  same 
object.    The  following  are  examples : — 

Sulphate  of  iron,  FeO,SO,,  or  FeSO.. 

Tribasio  phosphate  of  ume,  30aO,POg, 
or  CajPOj. 

Basic  carbonate  of  sdnc,  2(ZnO,COA 
3(ZnO,HO). 

The  changes  which  take  place  in  dhemical 
reactions  are  usually  represented  .by  equations. 
The  substances  existing  before  the  reaction  are 
placed  on  the  left  of  the  sign  « ,  and  those  re- 
sulting from  it  on  the  right.  Thus  the  action 
of  common  salt  on  a  solution  of  nitrate  of 
silver  with  the  production  of  chloride  of  silver 
and  nitrate  of  soda  is  expressed  by 

AgO.NO,  +NaCl=Aga  +  NaO,N05. 

This  equation  affirms  moreover  that  from  170 
parts  of  nitrate  of  silver  and  58^  parts  of 
Bait,  we  obtain  143 j^  of  chloride  of  silver  and 
85  of  nitrate  of  soda. 

Within  the  last  few  years  certain  new  views 
entertained  by  chemists  respecting  chemical 
combination  and  the  construction  of  compound 
bodies,  have  led  to  some  important  alterations 
in  the  atomic  weights  represented  by  the  sym- 
bols, whereby  the  formulae  for  most  substances 
have  become  altered.  These  alterations  con- 
stitute the  chief  features  of  what  is  called 
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the  nmo  notatum.  In  order  that  the  cymbols 
may  more  perfectly  represent  the  tme  combin- 
ing proportions  of  the  elements  which  they  de- 
note, the  new  notation  requires  that  the  atomic 
weights  of  oxygen,  sulphnr,  selenium,  carbon, 
silicon  and  most  metals  should  be  doubled. 
The  reasons  for  these  alterations  can  be  best 
illustrated  by  shortly  stating  the  duef  of  those 
concerned  with  the  doubling  of  the  atomic  weight 
of  the  most  important,  viz.  oxygen.  1.  Physical 
considerations  render  it  highly  probable  that 
equal  bulks  of  elementaiy  gases  and  yaponrs 
contain  an  equal  number  of  atoms.  2.  When 
hydrogen  and  oxygen  unite  to  form  water,  two 
Yolimies  of  the  former  combine  with  one  yohune 
of  the  latter.  3.  The  hydrogen  in  water  can 
be  replaced  in  two  separate  portions  by  other 
elements,  such  as  potassium,  sodium,  and 
chlorine.  4.  When  water  is  generated  by  de- 
composition from  other  substances,  the  quan- 
tity is  always  such  that  it  contains  either  two 
atoms  or  a  multiple  of  two  atoms  of  hydrogen. 
The  foregoing  considerationa  indicate  that  the 
smallest  quantity  of  water  cTer  engaged  in  a 
chemical  reaction  is  composed  of  two  atoms  of 
hydrogen  united  with  ons  atom  of  oxygen,  and 
the  atomic  weight  of  the  latter  must  themore  be 
10.  Again,  when  oxygen  forms  a  aeries  of  com- 
binations with  a  compound  body,  each  addition- 
al quantity  of  oxygen  combining  with  the  latter 
is  always  sixteen  parts  or  some  multiple  of 
sixteen  parts.  Furthermore,  the  spedflc  gravities 
in  the  gaseous  condition  of  nearly  all  d.ement8 
capable  of  assuming  that  condition  are  propor- 
tional to  their  atomic  weights.  But  if  the  spe- 
cific gravity  of  hydrogen  be  called  1,  then  the 
specificgravityofoxygenisfoundtobelG.  The 
foregoing  reasoxis,  therefore,  lead  to  the  adop- 
tion of  the  atomic  weight  16  for  oxygen.  Con- 
sequently, water  must  be  represented  by  H^O 
instead  of  HO.  The  doubhng  of  the  atomic 
weights  of  other  elements  either  follows  from 
direct  analogyi  or  is  supported  by  similar  facts. 
The  doublecT  atomic  weights  are  often  distin- 
guished by  a  mark  through  the  symbol,  as  above. 
The  application  of  this  notation  to  the  ex- 
pression of  chemical  composition,  though  some- 
times involving  more  complex  formiue,  indi- 
cates far  more  clearly  the  mutual  relations  of 
bodies  and  the  decompositions  of  which  they 
are  susceptible.  The  new  formuln  express, 
with  very  few  exceptions,  the  elementary  com- 
position by  gaseous  volume  as  well  as  by 
weight:  thus  H  CI  0  indicates  that  hypo- 
chlorous  acid  contains  equal  volumes  of  its  ele- 
ments. The  formula  also  express,  with  very 
few  exceptions,  the  weights  of  the  substances 
denoted  by  them,  which  in  the  gaseous  state 
occupy  equal  volumes.  A  great  advantage 
derived  from  the  employment  of  the  new  no- 
tation, and  which  deserves  special  notioe,  is 
the  prominent  expression  it  gives  to  the  idea 
of  atomicity.  This  conception,  though  clearly 
recog^iised  in  the  old  notation,  required  the 
new  to  develope  it  completely.  Atomicity  may 
roughly  be  defined  as  the  capacity  possessed 
by  any  atom  of  attaching  other  atonui  to  itself. 
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Those  elements  which  eombxne  with  one  atom 
of  hydrogen,  or  can  replace  the  latter,  atom  for 
atom,  in  compounds,  arecalledm^Maafoflttc.  Those 
elements  whose  atoms  can  attach  to  thprnaekes 
two  atoms  of  a  monatomic  element  are  called 
diatomie.  Thus  oxygen  requires  two  atoms  of 
hydrogen  to  form  water  H,  O,  or  one  atom  of 
diatomic  calcium  to  form  lime  Ga  O.  Simihirly 
carbon  is  tetratomic  in  marsh  gas  6H4  and 
carbonic  anhydride  G  Q^  while  nitrogen  is  tii- 
atomic  in  ammonia  N  H^  and  pentatomic  in  sal 
ammoniac  NH4CL  This  atomic  character  of 
an  element  is  termed  its  atomicity,  and  is  fre- 
quently marked  by  dashes,  or  Boman  numerals, 
after  the  symbols.  The  following  is  a  classifi- 
cation of  the  elements  with  their  new  atomic 
weights,  founded  on  the  atomicities  which  thej 
manifest  in  their  i)rincipal  combinationflL  This 
atomic  character  is,  however,  by  no  means  in- 
variable, since  the  atomicUy  of  an  element  maj 
vary  in  its  difiTerent  compoxmds;  but  in  reference 
to  such  variation,  it  has  been  remaiked,  that 
although  a  monatomic  element  may  become  tri- 
atomic  or  pentatomic,  it  can  never  be  diatomic, 
tetratomic,  or  hexatomic,  whilst  a  diatomic  ele- 
ment may  became  tetratomic,  but  never  mon- 
atomic or  triatomic.  In  other  words,  an  odd- 
atomic  element  can  never  become  even-atomic, 
and  vice  versA. 

Monatamie. 


H  . 

.    .     1 

I     . 

.  187 

Bb. 

.    .   W-5 

F    . 

.    .    19 

li  .    .    .      7 

Ca  . 

.    .113 

CI  . 

.    .    M5 

Ka.    .    .    8S 

Tl  . 

.    .203 

Br  . 

.    .    80 

K   ...    89 
JHatomie, 

Ag. 

,    .IW 

0    , 

.    .    IS 

Od  .    .    .118 

TT  . 

.    .120 

8    . 

.    .    88 

Hg. 

.  800 

Cr  . 

.    .    53-5 

Se  . 

.    79-5 

Pb. 

.    .807 

Mn 

.    .    « 

T*. 

.  189 

a  . 

.      9 

Fe. 

.    .    36 

Mg 

,    .    84 

Tt  . 

.    .    64 

Go. 

.    .    » 

Ca. 

.    40 

Ce  . 

.    .    93 

Nl. 

.    .    » 

Sr  . 

.    87« 

La. 

.    98 

Ca. 

.    .    e-5 

Ba. 

.  1«7 

I^. 

,    *    98 

Al  . 

.  .  rn 

Za, 

.    •    tf 

IHatomie. 

N   .    . 

.    14 

Bb  .  .  .  m 

Bi. 

.    .810 

P    .    . 

.    SI 

An.    .    .197 

B   . 

.    .    11 

As.    . 

.    7tf 

TOratomic. 

0    .    . 

.    W 

Cb .    .    .195 

Jt  . 

.  w 

St  .    . 

•    88 

Th.    .    .  888 

08. 

.  196 

Sn.    . 

•  118 

Rh.    .    .  104 

Ifo. 

.    96 

•n .  . 

.    60 

Ba .    .    .104 

Va. 

,    .157 

Zr  .    . 

.    89-5 

Pd.    . 

.106-5 

W  . 

.m 

The  theozy  of  types  forms  a  valuable  adiH- 
tion  to  chemical  notation,  and  owes  its  develope- 
ment  mainly  to  the  new  system.  According 
to  this  theoiy,  a  large  number  of  bodies  of 
complex  character  are  considered  to  be  formed 
on  the  plan  or  model  of  certain  compouDds 
of  simple  character,  from  which  they  are 
assumed  to  be  derived  by  substitution.  The 
principal  types  used  by  chemists  are  the  hy- 
drogen, water,  ammonia,  carbonic  anhydride, 
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chloride  of  ammoniumi  and  chloride  of  fiil- 
phoiyl  tjpes. 

Hydrogen  T\fpe. 

Ghloiide  of  Ethyl 

CI    I 


Hjdrogm 


Aoetone 


si 

Watai 

si< 


t) 


Water  Type. 


Water 


%=•) 


O" 


c.^o| 


^ 


Ammonia  l^pe, 

PotaaamJde  TrixBAtliylphoflphloe 

K  (OH, 

N"MH  F'MGH, 

H  Uh, 

CarboTue  Anhydride  Type, 
CMMBloAnbTdzlda  FboaffneGtf   XettiyUo Akobol 

(S 


isrXn  N''M 


G^'f: 


tor 
la 


G«H 


Chloride  of 

j4  iwtnftTiinm 


Chloride  of  Ammonium  Ik/pe, 
NUaioAdd 


N'-i] 


N'^ 


H 
H 

|S 

CUoride  of  Sulphury  I  J^fpe. 


loH 


Hydrochlorate 
ofAnilinto 


C.H, 
H 
H 
H 

a 


Chloride  of 
Sulphtnyl 


S^ 


Bnlphorio 
Add 


a 

CI 


B^ 


Ghramateof 
FotMtliim 


OH 
lOH 


Or^ 


O" 

OK 

lOK 


The  foUoiring  are  examples  of  chemical  com- 
poonds  formiUMed  aooordmg  to  both  methods 
of  notation : — 

Old  Kew 

Nitric  acid  .        .    HO.NO5  HNOj. 

Cyanic  add.        .    HO.C.NO  HCNO. 

Pcrehlorate  of 

potaasium         .    KO.aO,  KaO^. 

Oxalate  of  lead    .    (PbO),.C^Oe       PbO,Ov 

VotattoBv  MEatbemattca].  Hathema- 
tieal  notation  embraces  symbols  of  number, 
qmntity^  and  operation.  Although  the  origin 
of  our  present  system  of  numencal  notation 
is  unknown,  there  is  no  doubt  that  it  -was  in 
use  amongst  the  Hindus  two  thousand  years 
Ago.  Its  distinctive  feature,  i.  e.  symbols 
having  local  as  well  as  intrinsic  values  [Abtth- 
mncj,  implies  a  state  of  high  civilisation  at 
the  period  of  its  invention.  The  first  numeri- 
cal symbols  consisted  probably  of  strokes  or 
notches  cut  in  wood  or  stone,  and  intelligible 
Alike  to  all  nations.  Such  characters,  in  fact, 
*re  preserved  with  little  alteration  in  the 
688 


NOTCHBOARD 

Roman  notation,  an  account  of  which  may  b« 
found  in  Leslie's  Philosophy  of  Arithmetic. 

The  numeral  notation  of  the  Greeks,  though 
far  less  convenient  than  that  now  in  use,  was 
formed  on  a  perfectly  regular  and  scientific  plan, 
and  could  be  used  with  tolerable  effect  as  an 
instrument  of  calculation,  to  which  purpose  the 
Roman  system  was  totally  inapplicable.  The 
Greeks  divided  the  twenty-fbur  letters  of  their 
alphabet  into  three  classes,  and,  by  adding 
another  symbol  to  each  class,  they  had  cha- 
racters to  represent  the  units,  tens,  and  hun- 
dreds. -(Delambre's  Astronomie  Aneienne,  t.  ii.) 

Letters  of  the  alphabet  are  now  used  as  sym- 
bols of  quantity ;  and  although  much  diversity 
exists  with  respect  to  the  choice  of  letters,  there 
are  several  universally  recognised  rules.  Thus 
in  the  theory  of  equations  the  first  letters  of  the 
alphabet  denote  known  coefficients,  the  last  let- 
ters the  unknown  terms.  In  algebraic  geometry, 
again,  a  similar  rule  is  observ^,  the  last  letters 
of  the  alphabet  there  denoting  the  Wiriable  or 
current  coordinates.  Certain  letters,  such  as  v, 
«,  &c.,  are  by  universal  consent  appropriated  as 
symbols  of  the  frequently  oceumng  numbers 

314169  ...  and  2-7182818 ftc,  and  their 

use  in  any  other  acceptation  is  avoided  as  much 
as  possible. 

Iiotters,  too,  are  employed  as  symbols  of 
operation,  and  with  them  other  arbitrary 
characters,  such  as  •!-,  — ,  x,  -j-,  v',  &e.  .  , 
The  letters  d^j  are  appropriated  as  operative 

symbols  in  the  differential  and  integral  calculus, 
A  and  2  in  the  calculus  of  differences,  and  so  on. 

In  functional  notation,  a  letter,  as  a  symbol 
of  operation,  is  usually  combined  with  another 
which  is  regarded  as  a  symbol  of  quantity. 
Thus  F  (x)  denotes  the  reetUt  of  the  performance 
of  the  operation  F  upon  the  eubject  x.  If  upon 
this  result  the  same  operation  were  repeated, 
the  new  result  would  be  expressed  by  F  [F  (*)], 
or  more  concisely  by  F*  («),  and  so  on.  The 
quantity  x  itself  may  be  regarded  as  the  result 
of  the  same  operation  F  upon  some  other 
function ;  the  proper  symbol  for  whic^  is,  by 
analogy,  F-'  (*).  Thus  F  and  F-*  are  symbols 
of  inverse  operations,  the  former  cancelling  the 
efl^ect  of  the  latter  on  the  subject  x.  F  («)  and 
F-i  (x)  in  a  similar  manner  are  termed  inverse 
functions. 

The  history  of  mathematics  shows  that  im- 
provements in  notation  have  not  only  been  the 
result  of  deeper  mathematical  insight,  but  the 
means  by  which  most  important  discoveries  have 
been  made;  in  short,  that  a  well-chosen  system 
of  notation  is  of  the  highest  importance  to 
science.^  Our  recent  progress  in  algebra  and 
algebraic  geometry  is  due,  to  a  great  extent, 
to  the  increased  power  acquired  by  the  cultiva- 
tion of  more  symmetrical  and  concise  methods 
of  notation.  The  notation  of  determinants  and 
that  of  quantics,  although  of  quite  modem 
origin,  has  already  done  good  service. 

Votoliliourd.  In  A^iihitecture,  the  board 
that  receives  the  ends  of  the  steps  in  a  stair- 
case is  so  called,  because  it  is  notched  out  to 
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xsceire  the  ends  of  the  steps ;  the  wall  string  is  j 
sometimes  the  notchbo&rd. 

Vote  (Lat.  nota,  a  mark).  In  Music,  a  i 
character  bj  which  musical  sounds  are  marked,  | 
as  well  as  the  swiftness  or  slowness  of  their 
motions. 

Votes  (Lat  notse).  In  Literature,  origin- 
ally marks  affixed,  by  the  critics  who  reviewed 
the  works  of  an  author,  to  those  places  which 
ihoy  considered  to  be  spurious  or  faulty,  or 
which  on  any  other  account  were  worthy  of 
remark.  In  modern  times  the  meaning  of  the 
term  has  been  enlarged,  being  now  used  as 
synonymous  with  annotation  or  convmeniary. 
Among  the  Romans,  praiseworthy  passages 
were  usually  marked  with  LL.  (i.e.  laudabiles 
loci) ;  and  faulty  passages  indicated  by  0  (Per. 
Bat.  iv.  12),  borrowed  from  the  practice  of  the 
judges,  who  set  their  mark  against  those  whom 
they  adjudged  worthy  of  death  (Oimros). 
Good  passages  were  also  marked  Xi  for  XP^' 
9T6iy  excellent. 

Notes.  In  Printang»  notes  are  of  three 
kinds:  (1)  shoulder  notes — ^these  are  at  the 
top  of  the  page  in  the  outer  margin,  and 
contain  the  book,  chapter,  or  date ;  (2)  side 
notes  or  marginal  notes,  which  giro  an  ab- 
stract of  the  text,  as  in  Acts  of  Parliament, 
or  parallel  passages,  and  different  readings,  as 
in  the  Bible;  and  (3)  bottom  notes,  or  foot 
notes,  which  are  placed  at  the  bottom  of  the 
page,  and  generally  contain  commentaries  and 
explanatory  annotations. 

Votelsea  (Ghr.  v^rot,  the  south,  and  ixaia, 
the  olive).  An  Australasian  genus  of  Okacea, 
one  species  of  which,  N.  liffustrina,  is  the  Tas- 
manian  Ironwood,  so  called  from  the  hardness 
and  density  of  its  wood,  which  does  not,  how- 
eyer,  attain  large  size. 

Votblnff.  In  Mathematical  language,  the 
term  nothing  is  of  frequent  occurrence,  and 
denotes  either  the  absence  of  magnitude  in 
circumstances  in  which  magnitude  might  haye 
existed,  or  it  denotes  the  limit  to  which  a 
variable  magnitude  approaches  by  continual 
diminution. 

irothinr,  Blfferenees  of.    [Biffbbencbs 

OF  ZbRO.] 

Votbosannui  {v6Boi,  iUeffittmate,  and 
cavpoSf  lizard).  A  genus  of  Sauropterygtan 
reptiles  from  the  Triassic  (muschelkalk)  de- 
posits of  Germany.  It  offered  much  analogy 
to  the  genera  Simosaurvs  and  Ti:sicsaurus. 
The  Not)iosauru8  mirahiliSf  from  Ba}Treuth, 
gives  the  earliest  indiciition  of  the  modification 
of  the  trunk  bones,  which  reaches  its  maximum 
in  the  more  specialised  Sawropterygia,  Plesio- 
sauruSf  and  Pliosaurus. 

Vottee.  In  Law,  that  notice  by  which  a 
party  is  supposed  to  communicate,  or  to  re- 
ceive, the  presumed  or  real  knowledge  which  is 
necessary  to  affect  the  receiver  with  legal  liabili- 
ties. For  instance,  when  a  party  purchases  or 
takes  a  transfer  of  a  debt,  he  must  give  notice  to 
the  debtor  tliat  he  has  done  so,  and  until  such 
notice  is  given  his  title  is  not  complete,  for 
the  debtor,  if  he  has  no  notice  of  the  trans- 
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action,  may  pay  his  debt  to  the  original  creator, 
and  will  be  discharged  by  his  receipt.  Ag&ia, 
if  a  creditor  assigns  bis  debt  to  A  and  6 
successively,  and  B  gives  notice  of  his  own 
assignment  to  the  debtor  before  A  gives  notice 
of  *w,  B  shall  have  priority  over  A.  And  ttie 
same  rule  applies  to  the  title  to  funds  Tested 
in  trustees  and  other  similar  species  of  property. 
Constructive  notice  is  that  which  is  preflmnfd 
to  arise  from  certain  facts :  as,  for  instance,  in 
equity,  if  a  purchaser  buy  land  from  A  in 
which  he  knows  that  B  is  interested,  as 
mortg^ee,  tenant,  or  otherwise,  he  will  be 
deemed  to  have  constmctiye  notice  of  the 
actual  extent  of  B's  interest  althoogh  he  maj 
have  been  misinformed  on  that  point  by  A, 
for  it  is  his  duty  to  seek  information  on  the 
subject  from  B  himself,  and  in  matters  of  this 
kind  notice  to  the  solicitor  or  agent  is  equi- 
valent to  notice  to  the  principal. 

Notices  which  pass  between  landlord  and 
tenant  are  familiar  in  practice.  Of  these  the 
most  important  is  notice  to  quit,  which  must 
be  given  by  either  party,  in  me  oirdinaiy  case 
of  a  tenancy  from  year  to  year,  six  months 
before  the  termination  of  the  current  year  of 
the  tenancy ;  this  may  of  course  be  varied  bj 
written  agreement,  and  is  said  to  be  so  in  some 
cases  by  local  custom.  The  reservation  of  the 
rent  quarterly  does  not  dispense  with  the  ne- 
cessity for  a  half-year*8  notice.  If  the  land- 
lord receives  or  distrains  for  rent  alter  serriog 
a  notice  to  quit,  it  is  a  waiver  of  that  notice. 

Vottte.  A  variety  of  Palagonite  from  Tal 
di  Noto,  in  Sicily. 

Votodonta  (Gr.  vSaros,  back ;  ^fo,  tooth). 
The  name  of  a  genus  of  Lepidopterous  insecti. 

Votoneottdee.     [Htdbocorihje.] 

Votofberlmn  (Gr.  v6ros,  the  souths  and 
Bilptoy,  beast).  A  gigantic  kangaroo-like  ani- 
mal, which  flourished  during  the  pliocene 
period  in  Australia.  It  was  undoubtedlj  hei^ 
bivorous,  and  offered  many  points  of  analogy 
to  the  existing  koala  (Phascolarctos). 

Vottnmo  (Ital.).  In  Music,  a  term  origin- 
ally synonymous  with  Sebbxadb  [which  see]  ; 
but  applied  at  present  to  a  piece  of  music  in 
which  the  emotions,  chiefly  of  love  and  tender- 
ness, are  developed.  The  nottumo  is  a  fsTour- 
ite  movement  with  modem  pianoforte  composers. 

Voun  (Lat  nomen,  a  name).  In  GramniAr, 
that  part  of  speech  which  denotes  a  conctpti-''n; 
in  contradistinction  to  an  affirmation  or  jud^'- 
ment,  which  is  expressed  by  a  verb.  Nonns 
are  divided  into  substantives  and  adjectires; 
the  first  denoting  real  or  supposed  substanca, 
the  second  qualities  or  properties  conceived  as 
belonging  to  substances.     [Gramm ah.] 

Vowaeullte  (Lat  novacula,  a  razor).  A 
stone  of  which  hones  are  made  for  sharpening 
razors.  It  is  of  a  slaty  structure,  and  owes  its 
quality  of  giving  an  edge  to  the  metal  to  the 
fine  silicious  particles  which  it  contains. 

Vowatlcuis.  The  followers  of  Novatianes, 
a  presbyter  of  Rome,  who  founded  a  sect  in 
the  third  century,  which  continued  to  floorish 
to  the  end  of  the  fifth.    Kovatian  denied  n- 


Digitized 


by  Google 


NOVEL 

tdmisflion  into  the  church  to  all  who,  in  time 
of  persecution,  or  on  other  accounts,  had  once 
lapsed  from  the  faith.  In  this  extreme  severity 
he  wus  opposed  by  the  greater  number  of  the 
clergy  of  Borne,  and  especially  by  Cornelius, 
upon  whose  election  to  the  see  Novatian, 
trho  was  a  disappointed  candidate,  withdrew 
from  his  conmiunion,  and  established  a  society 
of  which  he  became  himself  the  first  bishop. 
This  sect  was  also  known  by  the  title  of 
Cathari,  or  Puritans,  which  they  assumed  to 
express  their  high  sense  of  the  excellence 
necessary  to  Christians. 

VoTel  (ItaL  novella,  fromLat.  novus,  new). 
A  species  of  prose  fictitious  composition. 

The  Italian  novella,  of  which  the  best  and 
earliest  specimens  are  contained  in  the  Deca- 
meron of  Boccaccio,  was  rather  a  short  tale, 
turning  on  an  event,  or  on  a  series  of  adven- 
tares,  of  humour,  pathos,  or  intrigue,  than 
&  novel  in  the  modem  acceptation  of  the  term. 
In  its  present  signification  in  the  English  Ian- 
gauge  it  seems  to  express  a  species  of  fictitious 
narrative  somewhat  different  from  a  romance; 
yet  it  would  be  difficult  to  assign  the  exact 
distinction,  and,  in  the  French  language,  the 
same  name  (roman)  is  used  for  both ;  while  it 
differs  from.a  tale  merely  in  the  circumstance 
that  a  certain  d^;ree  of  length  is  necessary  to 
constitute  a  novel 

Although,  in  fact,  the  terms  novd  and 
romance  are  often  used  indifferently,  yet  they 
bare  often  been  treated  as  distinct  classes 
of  composition  in  English  literature.  It  may 
perhaps  be  said,  that  the  proper  object  of  a 
novel  is  the  delineation  of  social  manners,  or 
the  developement  of  a  story  founded  on  the  in- 
cidents of  ordinary  life,  or  both  together.  On 
this  hypothesis,  we  must  exclude  from  the 
class  of  novels,  on  the  one  hand,  tales  of 
vhich  the  incidents  are  not  merely  improba- 
ble (for  this  may  be  the  case  in  a  novel), 
bat  occurring  out  of  the  common  course  of 
life,  and  such  as  are  founded  on  imaginary 
times  and  imaginary  manners,  tales  of  super- 
natural incidents,  chivalrous  romances,  &c. ; 
and,  on  the  other  hand,  fictitious  narratives, 
in  which  the  author's  principal  object  is 
neither  the  story  nor  the  costume,  but  which 
are  obviously  written  with  an  ulterior  view. 
Thna,  political,  philosophical,  and  satirical  fic- 
tions are  clearly  not  to  be  ranked  as  novels. 
But  it  is  obvious  that  no  definition  can  be 
drawn  which  shall,  on  this  subject,  entirely 
satisfy  the  caprices  of  popular  language. 

Of  the  novel,  in  mis  confined  sense,  the 
works  of  Bichardson,  and  those  of  Fielding  and 
Smollett,  afforded,  periiaps,  the  first  examples 
in  English  literature.  The  first  of  these 
authors  gave  birth  to  the  sentimental  novel, 
the  latter  two  to  the  comic  or  humorous. 
Marivaux,  Pr^vost^  &c.  spread  the  former  style 
of  composition  in  France ;  where,  as  well  as 
on  the  Continent  generally,  it  attained  a  high 
degree  of  popularity.  The  novel  of  manners, 
whether  comic  or  serious,  has  generally  been 
a  more  popular  species  of  fiction  in  England. 
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and  has  attained,  perhaps,  its  highest  amouni 
of  popularity  in  the  writings  of  Dickens  and 
Thackeray. 

Vovels  (Lat.  noveUse  constitutiones,  new 
constitutions).  In  the  Eoman  Law,  supple- 
mentary constitutions  of  some  emperors,  so 
called  because  they  appeared  after  the  au- 
thentic publications  of  law  made  by  them. 
Those  of  Justinian  are  the  best  known,  and 
are  commonly  understood  when  the  general 
term  is  used.  The  JSovels^  together  with  the 
Code  and  Digests  form  the  whole  body  of  law 
which  passes  imder  the  name  of  that  emperor. 

Vovember  (Lat.  firom  novem,  nine).  The 
eleventh  month  of  the  Julian  year ;  but  the 
ninth  month  in  the  old  Boman  year,  which 
began  with  March.    [Calendar  ;  xbab.] 

irovember  Bliower.  [Mbtbobs^  Lumin- 
ous.] 

iroweiislles  (Lat).  Certain  Latin  gods, 
who  are  also  called  Novensides.  The  first 
part  of  the  word  has  been  thought  by  some  to 
be  novern^  nine ;  by  others,  novuSf  new.  Hence 
the  word  has  been  taken  as  a  name  for  the 
nine  Muses,  or,  with  more  reason,  for  gods 
newly  introduced  (as  after  the  conquest  of  a 
place),  in  contrast  with  the  dii  indigetes,  or  old 
gods  of  the  country. 

VoTl  Homines  (Lat.  new  men).  Among 
the  Bomans,  such  persons  as,  by  their  own 
personal  merit,  had  raised  themselves  to  curule 
dignities  without  the  aid  of  family  connections. 
[NoBiLmr;  Nobub.] 

ITovioe  (Lat.  noTitius,  new),  A  person 
admitted  into  a  religious  community  as  an  in- 
mate for  the -purpose  of  preparation  for  be- 
coming a  member.  The  state  of  preparation 
is  termed  novitiate.  The  custom  of  givinff 
novices  the  religious  dress  did  not  begin  until 
the  twelfth  century.  The  age  of  profession  is 
fixed  by  the  council  of  Trent  at  sixteen  years. 
During  the  period  of  the  novitiate  the  novice 
is  still  at  liberty  to  relinquish  his  intention. 

Vox  (Lat. ;  Gr.  m^i).  In  Mythology,  the 
goddess  of  night,  daughter  of  Chaos,  sister  of 
Erebus,  darkness,  the  mother  of  .£ther,  a»r, 
and  Hemera,  the  day, 

Voyades  (Fr.  noyer).  The  name  given  to 
a  peculiar  punishment  resorted  to  in  the  first 
French  revolution.  The  noyades  were  effected 
by  drawing  out  a  plug  inserted  in  the  bottom 
of  a  boat  in  which  the  wretched  victims  were 
launched.  The  genius  of  iniquity,  says  a  writer 
in  the  Edinburgh  Beview^  often  displays  itself 
in  the  same  invention.  When  Nero  wished  to 
kill  his  mother,  Anicetus  proposed  to  him  to 
place  her  in  a  ship  so  fhimed  as  to  open  in  part 
and  deposit  her  m  the  sea.  (Tac.  Ann,  lib. 
xiv.  3.) 

Voyan  (Fr.).  A  liqueur  flavoured  by 
bitter  almonds,  or  the  kernels  of  peach  .stones. 

JTuoleiM  (Lat.  dim.  of  nux,  a  nut).  In 
Astixjnomy,  the  solid  part  or  body  of  a  comet, 
as  distinguished  from  its  nebulosity.  [CoMsr.] 

Nucleus.  In  Botany,  the  central  fleshy 
pulpy  mass  of  an  ovule ;  or  that  part  of  a  seed 
which  is  contained  within  the  testa,  and  con- 
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siatt  of  either  the  embiyo  and  albumen,  or 
of  the  embryo  onlj.  In  lichens,  this  word  is 
applied  to  the  disc  of  the  shield,  which  con- 
tains the  sponiles  and  their  cases.  In  the 
langnage  of  the  older  botanists,  that  which  is 
now  termed  by  gardeners  a  dove,  i.e.  the 
secondary  bulb  of  a  bulbous  plant,  was  called 
a  nucleus. 

Woento  (Lat.  nnz,  a  ntU).  In  Botany, 
either  that  fruit  which  is  otherwise  called  a 
gUnd  or  acorn,  or  any  small,  hard,  one-seeded 
pericarp.  The  female  organ  in  Chara  is  also 
called  a  nuctde, 

VuonmeiiftaeesB.  A  suborder  of  the 
Crucifera  in  which  the  silicules  are  one-celled 
from  the  absence  of  a  replum,  and  often  con- 
tain but  a  single  seed.  Isatis  furnishes  an 
illustration. 

Vade  or  Vaked  Coatraet.  In  Law,  a 
contract  without  any  consideration  for  it,  on 
which  no  action  lies  (ex  nudo  pacto  non  oritur 
actio). 

Vndilmuiolilana  (Lat.  nudus,  naked; 
branchia,  ffills).  The  name  of  an  order  of 
hermaphrodite  Gastropodous  Molluscs  which 
hare  the  branchiae  exposed  on  some  part  of 
the  back. 

Vadlpeda]la(Lat  nudipedalis,  barefooted), 
A  religious  ceremony  among  the  Greeks,  Bo- 
mans,  and  other  nations,  observed  on  account 
of  some  public  calamity,  as  famine,  droughty 
pestilence,  when  women  appeared  with  the 
feet  unooTered. 

Vanities.  In  the  Fine  Arts,  figures  either 
whoUy  or  in  part  divested  of  drapeiy. 

Vng^et»»  The  name  given  in  California 
and  Australia  to  the  larger  lumps  of  gold 
occasionally  found  in  the  gold  alluvium  of 
those  countries  and  elsewhere.  Smaller  lumps 
are  csJledpepitas,  and  the  finest  particles  ^an^ 
or  gold  ^ains.  Nuggets  have  been  found  of 
extraordmaiy  dimensions  and  weight ;  but,  as 
may  be  supposed,  they  are  comparatively  rare. 
They  are  always  water-worn. 

XTiilsaaces  (from  Lat.  nocerc,  to  htiri). 
In  Law,  nuisances  are  of  two  kinds :  public  or 
common,  which  annoy  the  king's  subjects  in 
general ;  and  private,  which  are  defined  *  any- 
thing done  to  the  hurt  or  annoyance  of  the 
lands,  tenements,  or  hereditaments  of  another.' 
The  general  remedy  for  public  nuisances  is  by 
indictment  or  presentment;  for  private  nui- 
sances, by  action  for  damages.  In  either  case, 
the  Court  of  Chancery  will  grant  an  injunction 
against  the  continuance  of  the  nuisance ;  and 
this  remedy  is  now  commonly  resorted  to. 

arnllali.  The  name  given  by  the  Hindus 
to  small  rivers  or  streams. 

JTnlllporea  (Lat  nullus,  none;  porus,  a 
pore).  The  name  of  a  family  of  Lithophytous 
Polypes,  the  axis  of  which  presents  no  visible 
pores  on  its  surface. 

xnoiltj'  of  MarriAffO,  Suit  f6r.     In 
Law,  this  suit  is  instituted  for  the  purpose 
of  obtaining  a  sentence  in  the  Court  of  Ma- 1 
trimonial  Causes  declaring  a  marriage   void ! 
which,    without    such    sentence,   is    voidable 
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only.  [Mabhuob,  "Llw  op.1  Also^  i 
where  a  marriage  is  actually  void  fktxn  the 
dicnmstanoes  under  which  it  was  eontneted, 
in  order  to  procure  a  solemn  judicial  dadszs- 
tion  to  that  effect 

Vuaiber  (Lat  numeros).  Number  is  de- 
fined by  Euclid  to  be  an  assemblaga  or  coQee- 
tion  of  units  or  thines  cf  the  same  spedea 
This  definition  excludes  the  unit  itaeU^  or  L 
Newton  defines  number  as  the  abstract  ntio 
of  one  quantity  to  another  quantity  of  the 
same  species ;  and  hence  there  are  three  kinds 
of  numbers,  namely,  integers,  fractioBi;  aad 
surds.  Number,  abstracteoly  oonsidaed,  cqq- 
veys  merely  the  notion  of  Umea  or  rqMtitkmi. 

Mathematicians  consider  numben  QDder 
different  points  of  view,  or  with  reUtioa  to 
different  properties ;  and  hence  arise  the  va- 
rious distmctions  which  have  been  introdnced, 
as  even  or  odd,  whole  or  fractional,  ratioiial « 
irrational,  perfect  or  imperfect,  jprime  or  caor 
posite,  abundant  or  defective,  simple  or  eom- 
plex,  &C.  Numbers  also  acquire  vanous  de- 
nominations from  the  manner  in  whidi  thej 
are  composed ;  as  TaxAKOXTLan  Nuhbrbs,  Piai- 

USDAL  NUMBBBS,  PoLTOOKAL  NuiEBBBS,  &t. 

Vumber.    In  Metaphysics.     [Spack] 
Vnmbera  ^f  B«nio«lll«     [JBuoioinxiJ 

NUMBEBS.] 

SrumberSv  Tbeory  oil  By  this  name  it  is 
xnistomaiy  to  distinguish  that  branch  of  Mathe- 
matics which,  transcending  ordinary  arithmetic^ 
is  concerned  principally  with  the  theory  of 
congruences  and  the  theory  of  homogeneoos 
forms,  both  of  which  theories  are  dosclf 
connected  with  the  solution  of  indetentinate 
equations.  In  a  work  of  the  present  kiad, 
any  exposition,  however  brief,  of  more  than 
the  mere  elements  of  the  theoiy  would  be  oct 
of  place.  We  shall,  therefore^  limit  ouiselTes 
here  to  a  reference  to  some  of  the  best  works 
on  the  subject,  and  reserve,  for  their  appro- 
priate places,  brief  enimciations  of  a  few  of  the 
more  salient  theorems,  and  short  explanatii'tti 
of  the  more  frequently  occurring  teehnieal 
expressions. 

The  standard  works  on  the  Theoiy  of 
Numbers  are  the  DisquisUiones  AriikmdiM 
of  Gauss  (Lipsiffi  1801)  and  the  Tkierii  da 
Nbmbres  of  Legendre  (Paris  1830).  Abnost 
every  modem  mathematician  of  eminence, 
however,  has  contributed  more  or  less  to  the 
advancement  of  the  theory.  In  the  cdlect^d 
works  of  Eulej,  Gauss,  Jacobi,  Gaachr, 
Dirichlet,  Lagrange,  Eisenstein,  Poinsot,  and 
others,  numerous  memoirs  on  the  sulject  will 
be  found;  whilst  the  recent  mathematical 
journals  and  academical  transactions  oootaia 
researches  in  the  same  wide  field,  by  all  the 
ablest  of  living  mathematicians.  Eveiy  student 
of  the  Theory  of  Numbers  will  do  well  to 
consult  Professor  H.  J.  S.  Smith's  excellent 
'  Reports  on  the  Theory  of  Numbers,'  which 
commenced  in  the  TVansactions  of  iM§  British 
Association  for  1859.  He  will  find  the  co&ns« 
and  lucid  critical  history  of  the  subject  vhii'h 
is  thero  given,  rendered  doubly  v^oable  b; 
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coinont  references  to  the  ozjgixial  goueet  of 
informatioiu 
VvQimila.  [NBoxEinA.] 
Waaftaatiu.  The  name  under  which  Cnvier 
sep&nted  the  curlews,  as  a  distinct  genus,  from 
the  other  Scolopaces  of  linneus.  They  have  a 
beak  arcuated  like  that  of  the  ibis,  but  it  is 
more  slender,  and  is  ejlindrical  throughout ; 
the  tip  of  the  upper  mandible  extends  beyond 
the  end  of  the  lower  one,  and  projects  a  Uttle 
downwards  in  front  of  it  The  toes  are  pal- 
mated  at  the  base. 

V^uncrals.    The  symbols  or  characters  by 
which  nimibers  are  expressed.    [Notation.] 

ViUDeration.  The  primary  object  of 
numeration  is  to  find  names  for  the  different 
numbers  ;  and,  as  there  are  an  infinity  of  num- 
bers, while  the  number  of  words  is  Umited,  it 
U*came  necessary  to  derise  some  systematic 
method  of  combining  a  few  words,  so  as  to  ex- 
press by  means  of  them  any  number  whaterer. 
It  is  obvious  that  when  Isixge  numbers  are  to 
be  expressed,  the  lower  scsles,  as  the  binary, 
ternary,  4^  would  be  exceedingly  inoonyenient 
on  account  of  the  mxdtitude  of  words  that 
would  be  reauired.  On  the  other  hand,  as  a 
name  is  required  for  at  least  every  unit  in  the 
scale,  a  yeiy  high  scale  would  be  no  less  incon- 
venient In  the  denary  scale,  the  nomenclature 
is  Bufliciently  convenient^  and  in  our  language 
almost  perfectly  regular:  A  name  is  given  to 
the  9  units  of  the  first  order ;  the  unit  of  the 
Bc-cottd  order  is  ten ;  and  by  the  different  com- 
binations of  this  word  all  numbers  are  named 
to  99:  eleven  and  twelve  are  only  apparent 
exceptions.  A  new  appellation  is  wanted  for 
the  unit  of  the  third  order,  or  htmdred.  This 
Bui&ces  till  we  reach  the  fourth  order,  or 
thoutands ;  and  might  even  have  sufficed  to  a 
hundred  hundreds,  or  ten  thousand.  A  thou- 
sand thousands  is  called  a  million,  and  a  mil- 
lion millions  a  bilUon ;  fiirthar  continuation  is 
Qseless. 

The  second  object  of  numeration  is  to  express 
the  nomenclature  thus  formed  b^  the  oombina- 
tiona  of  a  small  number  of  written  symbols. 
This  is  most  conveniently  effected  by  die  very 
refined  artifice  of  giving  to  each  symbol  a  local 
as  well  as  an  abtolute  value.  So  that  the  same 
symbol,  8  for  example,  is  made  to  express  not 
only  3  ttjitte,  but  3  ten9t  3  hundredi,  8  thouaanda 
&C. ;  or  3  tenth  parts,  8  hundredth  porta,  &e., 
according  to  its  distance,  to  the  left  or  right 
from  the  unitfs  place  in  any  combination  of 
symbols.    [Notation.] 

Vam«rator.  In  Arithmetic,  that  part  of 
the  numerical  expression  of  a  firaction  which 
indicates  how  many  of  those  parts  into  which 
the  unit  is  supposed  to  be  divided  are  expressed. 
Thus,  in  the  fraction  ^,  the  lower  number  12 
is  the  denominator,  and  shows  that  the  unit  is 
dirided  into  12  parts ;  7  is  the  numerator,  and 
■bows  how  many  of  those  parts  are  to  be  taken. 
ViiaMrloftl.  A  term  used  in  Mathematics 
in  opposition  to  algebraical  or  literal.  Thus  a 
numerical  equation  is  one  whose  coefficients  are 
sUfjpreMft^  numbers.  [Equateox.]  Again,  in 
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speaking  of  the  numerical  value  of  a  quantity, 
as  opposed  to  its  alaebraieal  value,  the  prefixed 
■ign  IS  not  regarded.  Thus  the  numerical 
value  of  —7  is  said  to  exceed  that  of  —6,  al- 
though the  former  has  a  less  algebraical  value. 

STumlda  (from  Numidia,  where^  however, 
this  bird  was  not  found).  The  bird  N,  mdeaaria, 
termed  pintado  by  the  Spanish,  and  peart-hen 
and  Gutnea-hen  by  the  English,  forms  the  type 
of  this  genus.  This  bird  came  originally  from 
the  western  coast  of  Africa;  and  since  its 
introduction  into  England  it  has  been  widely 
diffiised.  Whes  transported  to  Jamaica,  it 
reverts  to  its  original  wild  condition.  Two 
species  of  the  genus  are  known,  the  second 
(N.  criatata)  inhabiting  Southern  Africa. 

SramlamatlMi  (firom  Gr.  i^fuff/jui,  Lat. 
nummus,  a  coin).  The  science  of  coins  and 
medals.  The  distinction  between  these  classes 
of  objects  is,  in  modem  times,  that  the  coin 
is  struck  for  the  purpose  of  circulation  as 
money ;  the  medal  not  as  a  piece  of  money,  but 
as  a  token  commemorative  of  some  person  or 
event.  But  ancient  coins  are  often  termed,  in 
common  language,  medala.  The  parts  of  a 
coin  or  medal  are :  the  obverse  or  face,  contain- 
ing generally  the  head,  bust,  or  figure  of  the 
sovereign  or  person  in  whose  honour  the  medal 
was  struck,  or  some  embleumtic  figure  in  the 
coins  of  commonwealths ;  and  the  reverse,  con- 
taining various  figures  or  words.  The  words 
around  the  border  of  the  coin  form  what  is 
termed  the  legend,  those  in  the  middle  the  in- 
scription ;  when  occupying  the  lower  extremity 
of  the  pieces,  and  separated  from  the  rest  by 
a  horijEontal  line,  they  are  termed  the  exergUiC. 

The  earliest  Qredaa  coins  which  we  possess 
amear  to  have  been  nearly  of  a  spherical  shape. 
They  contain,  on  the  obverse,  some  emblems  of 
the  particular  cities  which  struck  them,  and  on 
the  reverse,  deep  indentations  made  by  the 
puncheon  in  whiiui  the  metal  was  held  while 
the  obverse  was  struck.  These  marks,  or  the 
die,  were  soon  brought  into  a  more  rc^ar 
shape,  sometimes  forming  a  neat  square,  some- 
times a  circle.  Types  were  afterwards  intro- 
duced on  both  surfaces  of  the  coin,  by  inserting 
some  small  ol^'ect  in  one  compartment  of  tiie 
die.  Ancient  coins  have  been  divided  into 
various  historical  series,  as  exhibited  in  the 
following  table : — 

'  Of  Gneda  Propria  and  the 
1.  ClTto 


Greoian 


Boman 


Barbarian 


2.  Voaazohlo 


1.  Consnlar 


2.  Imperial 


8.  MedaUlons 


Of  Greek  colonies. 

Of  Gneoo- Adatlo  cittea. 

icings  of  Uaoedon. 

Kings  of  states  formed  out 
of  the  Macedonian  oon- 
qnests:  Syria,  Egypt, 
so.  &0. ;  and  the  inde- 
pendent princes  of  Epl- 

^    msAnd  Syniciue. 

Roman  asms. 

Coins  of  the  famfUes. 

Boman. 

Grecian.— Provinoes,  Colo- 
nies, and  Mnnidpia. 

Grecian. 

Boman. 


1.  Bnropean ;  of  Thnuse,  &o. 
S.  Asiatic ;  of  Persia,  &c. 
8.  African. 
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The  objeets  on  Grecian  civic  coins  are  either, 
1.  the  emblems  of  the  cities;  2.  figures  of 
deities,  and  their  attributes ;  3.  miBcellaneous 
or  general  symbols,  usurped  by  many  states 
and  cities,  usually  couaisting  of  warlike  objects. 
The  legends  on  Greek  republican  coins  are 
cither  the  name  of  the  dty  or  its  initial  letters; 
or  monograms,  Le.  figures  forming  a  portion 
of  the  name,  in  which  the  characters  are  so 
interlaced  that  a  limb  of  one  applies  to  many. . 

The  earliest  coins  which  bore  the  heads  of 
princes  were  those  of  Maoedon,  commencing 
with  Alexander  the  Great,  %nd  closing  with 
the  extinction  of  the  dynasty  of  the  Lagidse 
in  the  Augustan  age.  Four  principal  series 
of  Grecian  monarchical  coins  (either  of  Greek 
states  or  such  as  adopted  the  Greek  language 
and  customs)  have  been  formed :  1.  Of  Mace- 
don;  2.  Of  Sicily,  Caria,  Cyprus,  Heraclea, 
Pontus ;  8.  Of  Egypt,  Syria,  the  Cimmerian 
Bosphorus,  Thrace,  &c.  &c.,  from  the  era  of 
Alexander  the  Great  down  to  that  of  Christ ; 
4.  Of  dynasties  which  flourished  subsequently 
to  the  latter  era;  including  some  kings  of 
Thrace,  Bosphorus^  and  Parthia,  with  those  of 
Comagene,  Edessa,  Judsea;  to  which  may  be 
added  some  lines  of  Bomanised  monarchs,  as 
those  of  Mauritania.  The  most  beautiful 
monarchic  series  are  those  of  the  Seleucidss  in 
Syria,  and  of  the  Ptolemies  in  Egypt.  The 
unit  of  the  Grecian  silver  coinage,  in  point  of 
Talue,  may  be  considered  as  the  drachma,  which 
IS  of  a  size  between  our  sixpence  and  shilling ; 
the  smallest  silver  ootn  is  the  dichalcos,  only  ^th 
of  the  drachma ;  the  largest,  the  tetradrachma, 
containing  four  drachmae.  The  commonest 
gold  coin  is  the  didrachma,  wdghing  two  silver 
drachmas  and  in  value  20s,  or  I6s,  sterling. 
Grecian  copper  coins  are  generally  smaU. 

The  Roman  coinage  differs  from  the  Ghrecian 
in  many  respects ;  the  greater  size  of  the  copper 
coins  in  early  times,  and  their  superior  work- 
manship in  later,  the   prevailing  simplicity 
of  devices,  &c.,  form  characteristie  marks  of 
difference.    In  the  first  period  of  the  republic 
they  were  cast.     The  consular  copper  coins 
have  separate  symbols  for  the  pieces,  according 
to  their  respective  value ;  as  the  head  of  Janus 
for  the  08,  Jupiter  for  ike  semu^  &c.     The  <u 
also  bore  the  impress  1,  to  denote  its  quality 
of  unity  as  a  measure  of  value.    The  name 
family  coins,   appUed  to  many  coins  of  the 
republic,  arose  from  the  custom  of  inserting 
the  name  of  some  distinguished  family  in  the 
field  of  the  coins.    A  silver  coinage  was  first 
introduced  into  Rome  226  b.  o.    The  oldest  coin 
was  the  denarius,  equivalent  to  ten  asses  :  the 
earliest  of  these  have  the  head  of  Janns,  for 
which  that  of  Rome  was  afterwards  substituted 
on  the  obverse,  with  a  variety  of  symbols  on 
the  reverse.    The  coinage  of  gold  was  intro-  j 
duced  into  Rome  sixty  years  after  that  of  | 
silver :  the  pieces  were — the  scrupnlum,  one- ' 
third  of  the  denarius  in  weight ;  a  coin  weigh-  i 
ing  two-thirds ;  and  another  weighing  a  whole  ' 
denarius.     Afterwards  the  chief  gold  coin  was  . 
the  aureus  (twice  the  weight  of  the  denarius).  ' 
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The  imperial  Eoman  coins  form  by  &r  tha 
most  complete  and  varied  series  which  ti 
possess  of  ancient  or  modem  times.  Tb 
symbols  on  the  reverse  have  been  amaged 
under  four  heads :  as  relating  to  rdigioD,  iw, 
games,  and  the  embellishments  of  the  eitr, 
under  the  numerous  subdivisions  of  these 
subjects.  The  obverses  contain  the  portzaita 
of  emperors  and  empresses.  The  charvtrn 
I  on  the  reverses  of  the  coins  are,  genenUr 
speaking,  explanatory  of  the  trpe;  expresang 
in  a  few  brief  words  the  history  <^  sann 
occurrence  immediately  after  wbidi  the  ooin 
was  struck,  &c.  The  legends  on  the  obroM 
mostly  contain  titles  annexed  to  the  impcml 
dignity,  often  expressed  in  abbreviations  pro- 
ductive of  not  a  httle  obscurity. 

Kot  less  than  three  hundbred  portraits  are 
preserved  in  the  series  of  Roman  imperial  coins. 
The  term  medaUioii  is  applied  to  those  pro- 
ductions of  the  Roman  or  provincial  minti 
which,  in  gold,  exceed  the  size  of  the  aureus; 
in  silver,  of  the  denarius ;  hxr  copper,  of  the 
largest  copper  coin  of  ascertained  value.  It 
is  doubtful  whether  they  were  intended  Ua 
circulation  as  coins,  or  struck,  like  medsb 
among  ourselves,  as  commemorative  tokeoa 

Modem  coins  present  so  wide  a  vanetj  as 
to  render  it  impossible  to  include  any  da^ifi- 
cation  of  them  within  the  limits  of  the  preeeot 
notice.  In  Britain,  Roman  coins  were  currtnt 
until  the  arrival  of  the  Saxons :  we  hare  the 
coins  of  five  out  of  the  seveca  kingdoms  of 
the  heptarchy ;  among  them  some  small  copper 
coins,  the  only  specimens  of  that  metal  corned 
before  the  reign  of  Elizabeth.     Coins  struck 

Srior  to  the  reign  of  Charles  II.  had  their 
evices  impressed  by  the  blows  of  a  haiiiffl»^r. 
The  system  of  lettering  on  the  edges,  vhich 
was  succeeded  by  graining,  was  devised  u 
order  to  obviate  the  firandulent  practice  of 
clipping  and  filing  the  current  coin. 

Vmnmiilltes.  An  extinct  genus  of  fora- 
miniferous  Acrites,  of  a  thin  lenticular  shape, 
divided  internally  into  snmU  chambers.  Thef« 
occur  so  abundantly  in  some  parts  of  the  chalk 
formation,  that  the  name  of  nnmmulitic  lime- 
stone is  given  to  the  strata  so  characterised. 

Snunmnlltlo  Vormation*  A  vezy  re- 
markable series  of  limestones,  often  of  gr»t 
thickness,  containing  a  peculiar  fossil,  the  Kni* 
MUUTB,  in  incredible  abundance,  belonging  to 
the  middle  division  of  the  lower  teztiariee,  and 
ranging  more  widely  than  any  known  tertiary 
rock.  They  reach  from  China  by  the  Himalajan 
Mountains  to  the  mouths  of  the  Indus,  thence 
by  Persia  to  the  Mediterranean,  entering  laigt?* 
ly  into  the  Carpathian  and  Alpine  moantaio 
masses,  extending  through  the  South  of  Prvics 
to  the  Pyrenees,  and  thence  across  to  the  south 
of  Spain  and  the  north  of  Africa.  In  the  Alp> 
the  nummulitic  beds  are  called  Fltsch  \iim 
see].  As  a  single  group  of  deposits  cbarse* 
terised  uniformly  by  the  same  fossils,  the  num- 
mulitic formation  is  certainly  the  moat  widely 
spread  of  all  the  tertiaries ;  and  although  act 
represented  in  England  in  precisely  the  sams 
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hrm  as  elflevherei  the  foraminifcrOTis  foflsils  of 
the  London  clay  are  douhtleBS  of  the  same 
date. 

So  widely  distributed  are  these  deposits,  that 
they  extend  oyer  an  area  measuring  no  less 
than  twenty-fiye  degrees  of  latitude  and  100 ' 
degrees  of  longitude  in  extent.  In  Western 
Thibet  they  have  been  found  16,600  feet  above 
the  level  of  the  sea.  In  China  they  are  met 
with,  and  they  are  known  throughout  Eastern 
Bengal. 

Jruoolo  (Ital.  from  Lat.  nuntius,  a  me9- 
ftnger).  An  envoy  of  the  pope  to  the  court  of 
an  emperor  or  king  to  negotiate  ecclesiastical 
affairs.  [Legate.]  Before  the  council  of 
Trent  the  papal  nuncios  acted  as  judges  in 
the  first  instance  of  matters  which  lay  within 
ecclesiastical  jurisdiction ;  but  since  that  time 
they  have  formed  a  kind  of  court  of  appeal  from 
the' decisions  of  the  respective  bishops.  This 
jurisdiction,  however,  holds  good  only  in  those 
countries  which  still  hold  themselves  subject 
to  the  decretals  and  discipline  of  the  council  of 
Trent ;  for  in  other  kingdoms  and  states,  such 
as  France,  Austria,  &c.,  which,  though  Roman 
Catholic,  hold  themselves  independent  of  the 
Roman  pontiff  in  matters  of  discipline,  the 
papal  nuncio  has  no  jurisdiction  whatever,  and 
is  invested  merely  with  a  diplomatic  character, 
like  the  ambassadors  of  any  secular  power. 
In  1863  the  court  of  Home  had,  nominally, 
twelve  nuncios  in  different  countries;  but 
several  of  those  were  attached  to  the  small 
Italian  courts,  abolished  by  the  union  of 
Italy. 

Vnnciipatlve  'WVSk  (Lat.  nuncupo,  7 
rume).  In  Law,  a  will  orally  delivered  by  the 
testator.  By  English  law,  however,  all  wills 
must,  as  a  general  Tule,  be  in  writing,  and 
executed  widi  certain  prescribed  formalities; 
but  an  exception  prevails  in  some  cases  and 
for  some  purposes  in  favour  of  soldiers  on  an 
actoal  military  expedition  and  of  seamen  at 
sea.    [Wiix.] 

VtandlBse  (Lat).  The  market-days  or 
£ui8  at  Rome  were  so  called,  because  they 
lecnrred  every  ninth  day.  On  this  day  the 
people  from  the  country  and  the  neighbouring 
towns  flocked  to  Rome  with  the  produce  of 
their  farms  or  industiy.  On  that  day,  also,  aU 
public  proclamations  were  made,  causes  heard, 
witnesses  dted,  and  judgments  given.  The 
nundinse  were  firitB  or  dies  nefaati  for  the 
populus  or  patricians,  while  for  the  plebs  they 
were  dies  jomH  ;  but  it  is  said  that  this  dis- 
tinction was  removed  by  the  Lex  Hortenaia. 

Vqhs  (ItaL  nonna).  Female  devotees 
among  the  Roman  Catholics,  who,  like  the 
monks  of  the  other  sex,  seclude  themselves  in 
religious  communities. 

Among  nuns,  as  among  monks,  there  are 
▼arious  orders ;  some  devoting  themselves  en- 
tirely to  contemplation  and  spiritual  exercises, 
but  many  others  to  the  more  active  duties 
of  private  and  public  charity*  [Monachibm  ; 
Obdbbs,  Rblioiotts  ;  see  also  the  several  orders 
of  nuns  under  their  respective  heads.] 
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Vaphar  (Arab,  noufar).  One  of  the  Watciv 
lilies  of  our  streams  and  rivers.  N,  Ivtea  is 
the  Yellow  Water-lily,  whose  broad  orbicular 
leaves  float  on  the  siurface  of  the  water,  the 
yellow  blossoms  with  a  perfume  of  brandy 
(hence  called  brandtf-bottUa)  rising  here  and 
there  between  them.  The  seeds  contain  a 
good  deal  of  starch,  and  are  sometimes  used 
asfSood. 

irnrsery.  In  Gardening,  a  plot  of  ground, 
or  an  entire  garden,  set  apart  for  the  propaga- 
tion of  plants,  more  particularly  trees  and  slurubs. 
The  situation  ought  to  be  open  and  aiiy,  and 
the  soil  of  an  average  quality,  neither  too 
heavy  nor  too  light,  so  as  to  be  adapted  to  the 
majority  of  plants.  In  a  complete  nursery 
there  ought  also  to  be  shady  borders  for  plants 
requiring  shade,  and  beds  or  compartments  of 
peat  soil,  or  other  peculiar  soils,  for  such  plants 
as  are  not  readily  propagated  and  grown  in 
ordinary  soils.  Where  tender  plants  are  propa- 
gated, or  where  hardy  plants  are  to  be  raised 
from  seeds  or  struck  from  cuttings  which  are 
not  easily  germinated  or  rooted  in  the  open 
ground  and  in  the  ordinary  manner,  hot-beds, 
frames,  and  hand-glasses  are  also  requisite. 

Every  private  giuden  of  any  extent  requires 
a  nursery  to  raise  and  bring  forward  young 
plants  as  a  reserve  for  supplying  failures  by 
disease  or  accident  in  the  general  garden ;  and 
in  every  country  where  private  gardens  or 
plantations  of  trees  are  frequent,  public  or 
commercial  nurseries  are  formed  by  persona 
who  adopt  nursery  gardening  as  a  business. 

Viusleilte.  A  phosphate  of  lead  and  lime 
with  chloride  of  lead,  occurring  in  obtuse 
rho'mbohedrons  of  a  yellowish,  greenish,  or 
greyish  colour,  with  a  faint  waxy  lustre,  at 
Nussi&re,  in  the  department  of  the  Rh6ne^  in 
France. 

Vat  (Lat.  nux).  In  Botany,  a  hard  inde- 
hiscent  pericarp  usually  containing  only  ono 
seed.  The  word  nut  is  also  applied  in  popular 
language  to  the  fruit  or  kernel  of  the  sc«d  of 
various  plants,  some  of  the  more  important 
instances   being   those  of   Moringa  pierygo- 

rma,  the  Ben-nut ;  of  Caryocar  nuciferum^ 
Butter-nut ;  of  Anaeardium  occidentale, 
the  Cashew-nut ;  of  Castanea  veaca^  the  Chest- 
nut; of  Ckda  acuminata,  the  £ola-nut;  of 
Arachis  hypogaa,  the  Ground-nut;  of  Cocua 
nuctfera,  tiie  Cocoa-nut;  oi Phi/tilephas  macro^ 
carpOf  the  Ivory-nut;  of  Setnicarpua  Anacar* 
dium,  the  Marking-nut ;  of  Curcaa  purgana^ 
the  Physic-nut ;  of  8trychnoa  nux  vomica^  tho 
Poison-nut ;  of  Lccythia  Zabticq;o,  the  Sapucaia* 
nut,  and  various  others. 

The  name  is  also  commonly  applied  to  the 
fruit  of  different  species  of  Coryiua  or  hajsel. 
The  kernels  of  these  have  a  mild  farinaceous 
oily  taste,  acreeable  to  most  nalates.  A  kind 
of  chocolate  has  been  prepared  from  them,  and 
they  have  sometimes  been  made  into  bread.  The 
expressed  oil  of  hazel  nuts  is  little  inferior  to 
that  of  almonds.  Besides  those  raised  at  home, 
nuts  are  imported  from  different  parts  of  Franeei 
Portugal,  and  Spain,  but  chiefly  from  the  lattei^ 


Digitized 


by  Google 


NUT  OF  A  SCREW 

The  Spanish  nuts  in  highest  estimation,  though 
sold  by  the  name  of  Barcelona  nuts,  are  not 
shipped  thence,  but  from  Tarragona,  whence 
the  annual  average  export  is  estimated  at  from 
25,000  to  30,000  bags,  4  to  the  ton. 

Vat  of  a  Berew.  In  Architecture,  a  piece 
of  wood,  iron,  or  other  metal  pierced  cjlindii- 
cally,  wherein  is  cut  a  spiral  grooTe,  adapted 
to  an  external  cylindrical  spiral  cut  in  relief  in 
a  bolt.  Its  use  is  to  screw  two  bodies  together, 
a  head  being  placed  on  one  end  of  the  bolt  to 
counteract  the  action  of  the  nut^  and  to  keep 
the  bodies  to  be  connected  in  contact.  Two 
bodies  are  thus  held  together  by  compression, 
the  bolt  between  the  h^  and  the  nut  acting 
as  a  tie. 

JTutation  (Lat  nutatio,  a  nodding).  In 
Astronomy,  the  name  given  to  a  small  gyratory 
movement  of  the  earth's  axis,  in  virtue  of  which, 
if  it  subsisted  alone  without  the  precession  of 
the  equinoxes,  th6  pole  of  the  equator  would 
describe  among  the  stars,  in  a  period  of  about 
nineteen  years,  a  small  ellipse,  having  its  longer 
axis  equal  to  18*5",  and  its  shorter  one  to  13*74" ; 
the  longer  being  directed  to  the  pole  of  the 
ecliptic 

In  order  to  understand  the  nature  of  this 
phenomenon,  it  is  necessaiy  to  consider  it  in 
connection  with  that  of  precession,  as  both  de- 
pend on  the  same  physical  cause,  and  form, 
m  fact,  essential  constituent  parts  of  one  and 
the  same  great  phenomenon.  The  action  of 
the  sun  and  moon  on  the  protuberant  mass 
about  the  earth's  equator  tends  constantly  to 
draw  the  plane  of  the  equator  towards  that  of 
the  eoliptic,  or  to  diminish  the  angle  between 
them.  In  consequence  of  the  eurth's  rapid 
rotation  about  its  axis,  the  inclination  of  the  two 
planes  is  not  permanently  altered,  but  a  motion 
IS  communicated  to  the  plane  of  the  equator,  of 
such  a  kind  that  its  axis  revolves  witii  a  slow 
conical  motion  about  the  axis  of  the  ecliptic ; 
or,  which  is  the  same  thing,  the  pole  of  the 
equator  describes  a  circle  in  the  heavens  about 
the  pole  of  the  ecliptic  as  a  centre,  keeping 
constantly  at  the  same  mean  distance  of  about 
23°  28'  from  it.  The  direction  of  this  motion 
is  from  east  to  west,  and  its  velocitv  amounts 
only  to  60*1"  annually,  so  that  the  whole  circle 
requires  for  its  description  a  period  of  25,868 
years. 

As  the  effect  of  the  sun  or  moon  in  giving  the 
earth  a  motion  about  its  centre  of  gravity  varies 
with  the  distance  of  the  attracting  body  from 
the  plane  of  the  equator,  it  is  evident  that  the 
effect  of  the  sun  is  greatest  at  the  solstices,  and 
is  reduced  to  nothing  at  the  equinoxes.  On 
this  account,  the  .obliquity  of  the  ecliptic  is 
subject  to  a  small  semi-annual  variation,  de- 
pending on  the  sun  alone.  This  is  called  the 
solar  nutation.  Its  existence  is,  however,  only 
a  deduction  from  the  theory  of  attraction ;  for 
its  amount^  which  is  less  than  half  a  second,  is 
too  small  to  be  sensible  to  observation.  The 
result  produced  by  the  combined  action  of  the 
sun  and  moon  is  called  \\\b  lunisolar  nutation; 
though  the  sensible  part  of  it  is  produced  only 
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by  the  moon,  and  follows  exactly  the  pciiod  of 
the  moon's  nodes. 

The  uranographical  effect  of  the  mxtatioB 
is  to  produce  a  periodical  fluctnatioa  of  the 
apparent  obliquity  of  the  ecliptic,  and  of  the 
velocity  of  the  retrogression  of  the  equinoctial 
points.  In  &ct,  the  circle  which  the  pok  of 
the  equator  would  describe  by  virtue  of  pie- 
cession  is  by  nutation  changed  into  a  maj 
Hoe.  Hence  arises  the  distinction  between 
apparent  and  mean  right  ascension  and  decli- 
nation ;  the  former  being  given  by  direct  obsei^ 
vation,  and  the  latter  being  the  results  obtained 
when  the  observed  places  of  objects  have  been 
cleared  of  the  penodical  fluctuations  arising 
from  nutation.  Formula  and  titles,  for  the 
reduction  of  observations  to  a  common  epoch, 
are  given  in  all  works  on  practical  astronomy. 
The  discovery  of  the  nutation  of  the  terrestrial 
axis  belongs  to  Bradley,  and  was  a  conseqaeooe 
of  his  other  great  discovery,  the  abenadon  of 
light. 

JTuteraoker.  A  rare  British  bird  of  the 
order  i¥6<s,  belonging  to  the  genus  Nucifroffa, 
and  termed  oaryoeataetes  (Or.  mpvoKmiKnus^ 
from  its  habit  of  cracking  the  shells  of  nuts 
to  obtain  the  kemeL  It  is  of  the  size  of  a 
jackdaw,  but  with  longer  taiL  It  is  not  to  be 
confounded  with  the  nuthatch. 

Iftttliateh.  The  name  of  a  shy  and  soli- 
tary bird  of  the  genus  Sitta  (8,  europaa\  It 
frequents  woods,  and  feeds  diiefly  on  insects; 
but  it  also  eats  the  kernel  of  the  hazel  nut»  which 
it  cracks  by  fixing  it  in  a  chink,  and  striking  it 
from  above  with  all  its  force.  The  nuthatch 
lays  her  ^ggs  in  holes  of  trees,  and  hiss^ 
like  a  snake  when  disturbed. 

Vatmeir-  The  fruit  of  the  Myrittica  mos- 
chata  (officinalis),  a  beautiM  tree  of  the  Myris- 
ticncecs,  which  grows  in  the  Molucca  islands. 
All  the  parts  of  this  tree  are  very  aromatic;  bat 
only  those  portions  of  the  fruit  called  mace  and 
nu^ff  are  sent  into  the  market.  The  entire 
fruit  is  a  species  of  drupe,  of  an  ovoid  form,  of 
the  size  of  a  peach,  and  furrowed  longitadi- 
nally.  The  nutm^  is  the  innermost  kernel  or 
seed,  contained  in  a  thin  shell  which  is  sur- 
rounded by  the  mace ;  and  this  again  is  »• 
closed  in  a  tough  fleshy  skin,  which  opening  at 
the  tip  separates  into  two  valves.  The  nut- 
meg tree  yields  three  crops  annuidly:  one  in 
April,  which  is  the  best ;  one  in  August^  and 
one  in  December. 

Qood.  nutmegs  should  be  dense,  and  feel 
heavy  in  the  hand.  When  they  have  been 
perforated  by  worms,  they  feel  light;  and 
though  the  holes  have  been  fraudulently  stop- 
ped, the  unsound  ones  may  be  easily  detected 
by  this  criterion. 

.  Nutmegs  afford  two  oily  products.  1.  Batter 
of  nutmeg,  vulgarly  called  oil  of  mace,  is  ob- 
tained in  the  Moluccas,  by  expression,  from  the 
fresh  nutmegs,  to  the  amount  of  50  per  cent, 
of  their  weight.  It  is  a  reddish-yeUow  butter^ 
hke  substance,  interspersed  with  li^t  and  dark 
streaks,  and  possesses  the  agreeable  smell  and 
taste  of  the  nutm^  from  the  ptesenee  of  a 
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Tolfttik  oO.    It  oonsista  of  two  fkts ;  one  reddish ' 
and  8oft|  soluble  in  cold  alcohol;  another  white 
and  solid,  soluble  in'  hot  alcohol     2.  The  yola- 
tile  oil  blown  as  ail  of  macef  deposits  a  stear- 
optene  which  has  been  called  myristicin, 

Votrto  (Span.).  This  name  for  the  Myo-' 
fotamus  Bonariensis  (CommersonY,  the  Coypu 
of  Molina,  and  the  Quoiya  of  D'Azara,  is 
dnired  most  probably  from  some  supposed 
similaritj  of  the  oojpi,  in  appearance  and 
habits,  to  the  otter,  the  Spanish  name  for  which 
is  nutria. 

Like  the  beaver,  the  eoypi  is  ftimished  with 
tvo  kinds  of  for ;  xiz.  the  lonz  raddj  hair, 
lUdi  gives  the  tone  of  colour,  and  the  brownish 
a»h-coloured  for  at  its  base,  which,  like  the 
down  of  the  bearer,  is  of  much  importance 
io  hat-making,  and  the  cause  of  the  animal's 
oommerrial  Talne. 

The  habits  of  the  cojpi  are  much  like  those 
of  most  of  the  other  aquatic  Rodent  animals. 
Its  principal  food,  in  a  state  of  nature,  is  xege- 
tabk.  It  affects  the  neighbourhood  of  water, 
•wims  perfectly  well,  and  burrows  in  the 
ground.  The  female  brings  forth  from  five  to 
Mren  at  a  time;  and  the  ^oung  always  ac- 
company her.  The  ooypu  is  easily  domesti- 
cated, and  its  manners  in  captivity  are  xery 
mild.  (Martin,  Proceedings  of  the  Zoological 
Society,  1836.) 

Nutria  fur,  largely  used  in  the  hat  manu- 
facture, has  become,  within  the  last  fifteen 
or  tventy  years,  an  luticle  of  very  considerable 
commercial  importance.  The  imports  fluctuate 
considerably,  as  many  as  600,000  skins  having 
been  sometimes  imported  annually  from  Buenos 
Ajres  and  Chili ;  but  the  wars  between  these 
itates  have  reduced  the  exports  to  about  3,000 
•kins. 

SMrittoii*  The  ultimate  and  proximate 
components  of  the  food  of  animals,  and  the 
processes  by  which  it  is  elaborated  in  the 
vegetable  world,  are  suljects  which  have  been 
elKwheie  adverted  to  [Biobstiok  ;  Food]  :  it 
only  remains  to  notice  a  few  of  the  leading 
points  bearing  upon  th^  physiology  of  animal 
nntrition.  It  is  the  business  of  the  vegetable 
CTRation  to  absorb  certain  substances  from  the 
aoil  and  from  the  atmosphere,  and  to  convert 
them  bto  parts  of  themselves.  These  sub- 
stances are  the  media  by  which  inoryanic 
compounds,  as  they  are  usually  termed,  are 
changed  into  organic  frodvcU\  and  it  is  through 
their  functions,  and  in  their  structures,  that 
the  water,  carbonic  acid,  and  ammonia,  of  the 
atmosphere,  together  with  various  substances 
derived  from  the  soil,  are  converted  into  the  in- 
nnmerable  products  of  the  vegetable  world.  Of 
these  products,  such  only  as  are  essential  parts 
of  the  food  of  animals  need  be  mentioned  here ; 
gnm,  starch,  sugar,  and  fat,  for  instance,  on  the 
one  hand,  and  on  the  other  several  albuminoids 
or  asctised  substances.  But  besides  these,  there 
AK  required^  for  the  building  up  of  the  frame  of 
the  herbivorous  or  grazing  animals,  many  other 
nbstances,  which  pass  from  the  soil  into  the 
pisnt,  and  through  the  plant  ijito  the  animal; 
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such  as  various  earthy  and*  saline  products 
(compounds  containing  metals  and  metalloids) 
essential  to  animal  growth :  so  that  if  we  look 
at  the  composition  of  the  food  of  animals,  in 
reference  to  its  tdtimate  elements,  we  find  that 
the  carbon,  hydrogen,  oxygen,  and  nitrogen,  the 
sulphur,  phosphorus,  and  chlorine,  the  lime, 
soda,  potaah,  &c.,  which  in  the  form  of  water, 
carbonic  acid,  ammonia,  and  certain  chlorides, 
phosphates,  and  sulphates,  are  taken  from  the 
air  luid  from  the  soil,  are  elaborated,  by  pro- 
cesses infinitely  beyond  our  comprehension,  into 
the  proximate  components  Qt  the  vegetable ;  and 
that  among  these  proximate  components,  thus 
elaborated,  all  the  essential  materials  necessary 
to  the  growth  and  sustenance  of  animals  are  to 
be  found.  The  functions  of  plants,  therefore, 
include  the  formation  of  a  variety  of  compli- 
cated products  out  of  the  comparatively  simple 
materials  derived  from  the  air  which  sur- 
rounds them,  and  from  the  soil  in  which  they 
are  planted.  [Botany.]  The  fdnctioiis  of 
aniinals,  on  the  other  hand,  tend  to  diame- 
trically opposite  effects.  Their  food  is,  either 
directly  or  indirectly,  of  vegetable  ori^,  con- 
sisting exclusively,  as  frir  as  graminivorous 
tribes  are  concerned,  of  the  complex  produce 
of  plants ;  and  their  functions  tend  to  tiie  pro- 
gressive and  ultimate  resolution  of  these  pro- 
ducts into  water,  carbonic  acid,  and  ammonia^ 
and  the  other  comparatively  simple  or  binary 
arrangements  which  we  set  out  with  as  the  food 
of  plants ;  and  a  plant  can  no  more  live  upon 
the  complex  combinations  which  are  required 
for  the  support  of  animal  life,  than  an  ani- 
mal can  live  upon  the  simple  binary  combi- 
nations essential  to  vegetable  life.  These  won- 
derful transmutations  of  inorganic  into  organic 
products  through  the  instrumentality  of  vege- 
tables, and  of  organic  into  inorganic  products 
through  the  instrumentality  of  animals,  must 
always  be  borne  in  mind,  m  reference  to  all 
the  phenomena  connected  with  the  nutrition  of 
vegetables  and  animals,  and  with  all  that  belongs 
to  the  influence  of  soil  and  climate,  and  of  food 
and  diet,  and  as  lying  at  the  foundation  of  all 
agricultural  and  sanitary  improvements. 

Chemical  physiologists  have  taught  us  that 
the  food  of  animals  may  be  regarded  as  in- 
cluding two  distinct  series  of  proximate  prin- 
ciples; namely,  those  which  do  not  contain 
nitrogen,  and  consist  of  carbon,  hydrogen,  and 
oxygen,  and  which  appear  to  be  chiefly  con- 
cerned in  maintaining  animal  heat,  by  a  species 
of  slow  combustion  terminating  in  the  pro- 
duction of  carbonic  acid  and  water,  which  are 
thrown  off  by  the  lungs,  and  are  therefore 
termed  aliments  of  respiration ;  and  those  which 
do  contain  nitrogen,  and  which,  consisting  of 
carbon,  hydrogen,  oxygen,  and  nitrogen,  with 
sulphur  and  ]3iosphorus,  are  employed  in  the 
formation  of  the  principal  organs  of  the  body, 
and  which  have  therefore  b^n  called  plastic 
elements  of  nutrition.  The  former  include  starch, 
gum,  sugar,  and  fat ;  the  latter  are  the  nitro- 
geniferous  products  of  vegetation  (such  as 
gluten,  legumine,  and  albumen),  and  thei|r 
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eongeners,  the  flesh  and  blood  of  animals.  'With 
both  of  these,  but  more  especially  with  the 
latter,  are  associated  what  haTe  been  called  the 
inoiganic  elements  of  food,  namely  Ihe  saline 
and  earthy  matters.  The  importance  of  these 
distinctions  will  be  more  evident  when  they  are 
considered  in  reference  to  the  animal  functions, 
which,  although  essentially  the  same  in  the 
camiyorous  and  graminivorous  tribes,  may  be 
most  conyeniently  described  in  reference  to  the 
less  complicated  machinery  of  the  former ;  for 
we  are  here,  of  course,  obliged  to  limit  ourselyes 
to  the  higher  orders  of  animals,  to  the  exclusion 
of  the  infinite  variety  of  phases  which  the 
process  of  nutrition  assumes  in  the  infinitely 
varied  grades  of  the  animal  world. 

In  respect  to  ourselves,  the  first  operation 
which  the  food  undergoes  is  that  of  masti- 
cation, and  mixture  with  saliva;  it  is  then 
propelled  through  the  (esophagus  into  the 
stomach,  where  digestion^  as  it  is  called,  may 
be  said  properly  to  commence.  The  food 
is  here  ^adually  brought  into  the  state  of  a 
comparatively  uniform  pulpy  mass  caMed  chi/niej 
and  becomes  mixed  with  the  gastric  juice,  which 
acts  upon  and  modifies  the  nitrogeniferous  or 
azotised  aliments  (plastic  aliments),  but  does 
not  materially  affect  the  non-azotised  or  amy- 
laceous, saccharine,  and  oleaginous  food  (re- 
i^iratoiy  aliments).  The  gastric  juice,  in  con- 
sequence of  the  peculiar  action  of  the  pepsine, 
and  of  the  acid  which  it  contains,  softens  and 
ultimately  dissolves  the  albuminous  and  fleshy 
parts  of  the  food.  The  modified  contents  of 
the  stomach  are  then  propelled  into  the  small 
intestines,  where  they  meet  with  the  pancreatic 
juice,  the  action  of  which  is  principally  upon 
the  oleaginous  and  amylaceous  ingredients  of 
the  food;  it  forms  a  perfect  and  uniform 
emulsion  with  the  former,  and  converts  the 
latter  into  sugar.  In  liie  duodenum,  the 
chyme  also  becomes  mixed  with  the  bile 
which  is  secreted  by  the  liver,  and  which, 
after  having  remained-  some  time  in  the  gall- 
bladder, enters  the  duodenum  by  the  choledic 
duct.  [Cholbdochus.]  What  the  exact  action  of 
the  bile  is  has  not  beensatis&ctorilv  ascertained, 
bat  it  is  necessary  to  the  formation  of  perfect 
chyme,  and  probably  plays  some  important 
part  in  the  separation  of  the  excrementitious 
m>m  the  absorbable  and  nutritive  part  of  the 
food.  The  chyme,  thus  perfected  by  the  joint 
action  of  the  gastric,  pancreatic,  and  hepatic 
secretions,  is  now  separated  into  chyle  (which 
is  absorbed  by  the  lacteals,  and  ultimately  con- 
veyed into  the  venous  blood,  to  which  it  re- 
stores the  various  principles  which  it  had  lost 
in  the  course  of  its  circulation),  and  into  an' 
unabsorbed  residue,  which,  together  with  such 
other  matters  as  may  have  resisted  the  action  of 
the  digestive  process,  is  transferred  to  the  large 
intestines,  and  ultimately  voided  in  the  form  of 
excrement. 

The  respective  attributes  of  the  vegetable 
and  animal  creations  which  have  been  above 
adverted  to,  have  been  contrasted  as  follows  by 
Dumas  and  Cahours : — 
692 


inrMPHs 

Yeoktablbb  Tonkns 

ProdvM    AMtiaed   snh-       CbuMM  Aiodsed  sab- 


Patty  matten.  Fatty  matten. 

Starch,    gam,  Star^   gum, 

SQgar.  Bogar. 

Decompote  OarbonJo  add.  Produee    Carbonic  add. 

Water.  Water. 

Ammonia.  Ammanla- 

Evave       Oxygen.  AUw^      Oxygen. 

Constitnte  an  appara-  Oonatitote  an  appan- 

toB  of  reductioa :  are  tta-  tna  of  osxitfiicnetf :  arc 

tumary.  iocomotm, 

VnttalUte.  A  variety  of  Scapolite,  named 
after  Mr.  Nuttall,  by  whom  specimens  of  the 
mineral  were  first  brought  to  this  coiuitiy.  It 
!  occurs  in  white  rectangular  prisms,  which  are 
yellowish  in  some  parts  and  in  others  blmsh 
or  green,  at  Bolton  and  Boxborongfa  in  Massa- 
chusetts, in  coarse  granular  limestone,  irith 
Epidote  and  Titanium  ore;  also  in  Le^is 
county.  New  York. 

Ifux  {LtLtantU).  A  kind  of  fruity  hard, 
dry,  not  splitting  and  containing  only  one 
seed.  The  term  is  also  extended  by  man 
writers  to  any  similar  fruit,  whether  it  con- 
tains one  cell  or  more  than  one.    [Nxn.] 

Vox  Vomica  (Lat.).  The  fruit  of  8iri/ck- 
no8  nux  vomica,  a  shrub  growing  in  the  East 
Indies.  It  contains  the  alkaloids  strychnia  and 
brucia,  and  is  a  virulent  poison.  [Stbtchkos; 
Sthtchnia.] 

yyctagtnaceae  (Nyctago,  an  old  syno- 
nym of  one  of  the  genera).  An  order  of 
Monochlamyds  belongmg  to  the  Chenopodal 
alliance,  containing  a  small  number  of  plants 
natives  of  warm  countries,  few  of  them  of  any 
importance  or  beauty  save  MirabiUs,  the  irell- 
known  Marvel  of  Peru,  a  very  showy  plant, 
the  flowers  being  very  fragrant  in  the  evening 
and  a  general  favourite  in  the  mixed  flower 
garden. 

srjretalops  (Or.  nwr^«^).  One  who  sees 
distinctly  only  in  twihght,  or  the  dusk'  of 
evening.   [fluMERALopiA;  Night  BuiniifBSSw] 

Vyigrlaaii.  The  name  for  one  of  the  largest 
species  of  antelopes  {P&rtax  7)ragoeamUu\ 
which  attains  the  height  of  four  feet  at  the 
shoulder.  It  has  been  frequently  introduced 
into  our  menageries.  The  horns  are  about 
seven  inches  long;  small,  round,  and  black;  the 
pastern  joints  are  marked  in  front  vith  one 
white  spot,  and  in  the  rear  unth  two  conspi- 
cuous ones  of  the  same  colour,  which  contrast 
strongly  with  the  dark  brown  of  the  snr- 
rounding  parts  and  the  slaty  blue  of  the  rest 
of  the  body.  It  has  often  bred  in  confinement^ 
where  its  vicious  and  uncertain  t&nper  renders 
it  very  intractable. 

Wympla  (Gr.  wju^,  a  nymvk).  The  H<- 
tabolian  insects  are  so  cidlea  when  in  the 
second  stage  of  their  metamorphosis,  espe- 
cially when  they  possess  the  power  of  loco- 
motion.   [Pupa.] 

V^nnplis  (Gr.  p^ft^).  In  Greek  Mytho- 
logy, female  beings  who  peopled  all  the  re- 
gions of  earth  and  water.  They  may  be 
divided  into  two  dasses,  the  one  represent- 
ing powers  of  natore,  the  oUier  personi^'og 
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tnbes,  races,  cities,  &c  Among  the  former, 
the  Naiads  inhabited  the  streams,  the  Oreads 
the  mountains,  the  Dryads  the  woods,  the 
Iltimadn-ads  trees^  with  which  they  were  bom 
and  diecl.  The  Oceanides  were  n3rmphs  of  the 
uiH\in;  the  Potaraeides  inhabited  the  rivers; 
I  he  Napese  dwelt  in  forests,  &c.  Their  number 
It  us  almost  infinite,  and  they  were  represented 
generally  in  the  form  of  beautiful  maidens. 

irympbaeem.  In  Zoology,  a  name  given 
by  Lamarck  to  a  family  of  BivalTes. 

VymplMBa.  The  Water-lily  genns,  repre- 
sented in  our  native  Flora  by  N.  alba,  one  of 
the  most  lovely  of  aquatic  plants,  known  by 
its  almost  circular  floating  leaves,  and  white 
rosette-shaped  flowers  rising  amongst  them  just 
above  the  water.  In  this  genus  the  ovary  is 
embedded  in  the  receptacle,  and  internally 
divided  into  numerous  many-seeded  compart- 
ments. There  are  many  exotic  species,  vary- 
ing in  character  and  in  the  colour  of  their 
flowers,  which  is  either  white,  red,  or  blue. 
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K  Lotus,  which  has  white  flowers,  is  the  White 
Lotos  of  the  Nile. 

VsrmplftfleaceaB  (Nympheea,  one  of  the 
genera).  In  Botany,  a  natural  order  of  plants, 
containing  the  Water-lilies  of  various  parts  of 
the  world ;  they  are  polypetalous,  polyandrons 
Exogens,  with  the  sides  of  the  cells  of  the  fruit 
covered  with  numerous  seeds.  Their  stems 
burrow  into  the  mud  of  the  places  where 
they  grow,  and  have  slightly  astringent  narco- 
tic properties.  The  species  are  most  valued  for 
the  beauty  of  their  flowers,  which,  in  Victoria 
regia,  are  among  the  largest  in  nature,  mea* 
suring  as  much  as  four  feet  in  circumference. 

ITympliaUa.  A  genus  of  diurnal  Lepido- 
pterous  insects,  now  the  type  of  a  family. 

Vymplftlpara  (Gr.  wfjjpfi,  a  nymph ;   Lat. 

girio,  I  produce).    A  hybrid  name  applied  by 
6anmur  to  a  family  of  Dipterous  insects,  and 
changed  by  Latreille  into  Pufifaba.. 

vystagmiu  (Gr.  nwroy/u^s).  A  winking 
of  the  eyes,  as  observed  in  a  drowsy  person. 


O 


O.  A  ietter  of  the  vowel  series,  which,  if 
arranged  according  to  the  nature  of  the  sound, 
occupies  a  position  between  a  and  tt.  It  is 
susceptible  of  numerous  interchanges.  The 
Greeks  had  two  forms  of  this  letter,  o  {pmi- 
cron,  or  little  o\  and  w  {omega,  or  large  o) ; 
the  former  of  which  was  equivalent  to  the 
short,  and  the  latter  to  the  long  pronuncia- 
tion of  this  letter  in  other  countries.  Among 
the  Irish,  the  letter  0  prefixed  to  a  name 
is  equivalent  to  Fiiz  in  England  and  Mae  in 
Scotland,  indicating  son, 

0.  In  Music,  the  0,  or  cbcle,  is  a  note 
which  we  call  a  semibreve,  the  French  a  rond, 
and  the  Italians  circolo. 

Oak  (Ger.  eiche).  The  general  name  of  a 
▼ell-known  hard-wooded  forest  tree,  much  cul- 
tivated for  the  purposes  of  timber,  particularly 
in  shipbuilding,  and  in  other  cases  when  mudfi 
exposure  to  the  weather  is  necessary.  There 
are  several  varieties  of  this  valuable  tree  {Quer^ 
eus  Bobur) ;  but  the  common  English  Oak, 
distinguished  as  Quercus  pedunctdata,  claims 
precedence  of  every  other.  The  oak  timber 
imported  from  America  is  veiy  inferior  Co  that 
of  this  country:  the  oak  from  the  central 
parts  of  Europe  is  also  inferior,  especially  in 
compactness  and  resistance  of  cleavage.  The 
knotty  oak  of  England,  the  '  unwedgeable  and 
^rled  oak,'  as  Shakspeare  calls  it,  when  cut 
down  at  a  proper  age  (from  fifty  to  seventy 
years),  is  the  best  timber  known.  Some  kinds 
are  harder,  some  more  difiScult  to  rend,  and 
some  less  capable  of  being  broken  across ;  but 
none  possesses  all  the  three  qualities  in  so 
great  or  in  such  equal  proportions ;  and  thus, 
for  at  once  supporting  a  weight,  resisting  a 
strain,  and  not  splintering  by  a  cannon  shot, 
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the  timber  of  the  oak  may  be  regarded  as 
superior  to  every  other. 

A  fine  Oak  is  one  of  the  most  picturesque  of 
trees :  it  conveys  to  the  mind  associations  of 
strength  and  duration  which  are  very  impres- 
sive. The  oak  stands  up  against  the  blast,  and 
does  not  take,  like  other  trees,  a  twisted  form 
from  the  action  of  the  winds.  Except  the 
cedar  of  Lebanon,  no  tree  is  so  remarkable  for 
the  stoutness  of  its  limbs  ;  they  do  not  exactly 
spring  from  the  trunk,  but  divide  from  it ;  and 
thus  it  is  sometimes  difficult  to  know  which  is 
stem  and  which  is  branch.  The  twisting  of 
the  branches  of  the  oak,  too,  adds  ^eatly  to 
its  beauty ;  and  the  horizontal  direction  of  its 
boughs,  spreading  over  a  large  surface,  com* 
pletes  the  idea  of  its  sovereignty  over  all  the 
trees  of  the  forest 

The  oak  is  raised  from  acorns,  sown  either 
where  the  oak  is  to  stand,  or  in  a  nursery 
whence  the  young  trees  are  transplanted. 

The  colour  of  oak  wood  is  a  fine  brown,  and 
is  familiar  to  every  one:  it  is  of  different 
shades ;  that  inclined  to  red  is  an  inferior 
kind  of  wood.  The  larger  transverse  septa  are 
in  general  very  distinct^  producing  beautiful 
figures  when  cut  obliquely.  Where  the  septa 
are  small,  and  not  venr  distinct,  the  wood  is 
much  the  strongest.  The  texture  is  alternately 
compact  and  porous ;  the  compact  part  of  the 
annual  ring  being  of  the  darkest  colour,  and 
in  irregular  dots,  surrounded  by  open  pores, 
producing  beautiful  dark  veins  in  some  kinds, 
particularly  in  pollard  oaks.  Oak  timber  has 
a  peculiar  odour,  and  the  taste  is  slightly- 
astringent.  It  contains  tannic  and  gallic  acid^ 
and  is  blackened  by  contact  with  iron.  The 
young  wood  of  English  oak  is  very  tough, 
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OAK  APPLE 

often  cross-gruned,  and  difficult  to  work. 
Foreign  wood,  and  that  of  old  trees,  is  more 
brittle  and  workable.  Oak  warps  and  twists 
much  in  drying,  and  shrinks  in  seasoning. 

Oak  of  good  quality  is  perhaps  more  durable 
than  any  other  wood  that  attains  a  like  size. 
Yitruyius  says  it  is  of  eternal  duration  when 
driven  into  the  earth :  it  is  extremely  durable 
in  water ;  and  in  a  dry  state  it  has  been  known 
to  last  1,000  years.  The  more  compact  it  is, 
and  the  smaller  the  pores  are,  the  longer  it 
will  last;  but  the  open,  porous,  and  foxy- 
coloured  oak.  which  grows  m  Lincolnshire  and 
some  other  places,  is  not  nearly  so  durable. 

The  sessile-fruited  Oik (Quereus  9essUiJlora\ 
often  included  with  Quercus  peduncidata  under 
the  name  of  Querciu  Hohur,  is  pretty  abun- 
dant in  seyeral  parts  of  England,  particularly 
in  the  north.  The  wood  of  this  oak  is  said  by 
Tredgold  to  be  darker,  heavier,  harder,  and 
more  elastic  than  the  common  oak ;  tough,  and 
difficult  to  work;  and  very  subject  to  warp 
and  split  in  seasoning.  Mr.  Tredgold  seems 
disposed  to  regard  this  as  superior  to  the 
common  oak  for  shipbuilding ;  but  other  high 
authorities  are  opposed  to  him  on  this  point. 
A  well-informed  writer  in  the  Quarterly  Beview, 
indeed,  remarks  that  Qtiercus  Robur  affords  a 
close-grained,  firm,  solid  timber,  rarely  subject 
to  rot ;  while  that  of  the  Quercus  sesailijiora  is 
more  loose  and  sappy,  very  liable  to  rot>  and 
not  half  so  durable.  It  may  thus  be  discri- 
minated from  the  true  old  English  oak :  The 
acorn  stalks  of  the  Rohur  are  /on^,  and  its 
leaves  short ;  whereas  the  sessiliflora  has  the 
acorn  stalks  shorty  and  the  leaves  long:  the 
acorns  of  the  former  grow  singly,  or  seldom 
two  on  the  same  footstalk ;  those  of  the  latter 
in  clusters  of  two  or  three  close  to  the  stem  of 
the  branch.  We  believe  that  those  Russian  ships 
of  the  Baltic  which  are  not  of  larch  or  fir  are 
built  of  this  species  of  oak ;  but  if  this  were  not 
the  case,  their  exposure  on  the  stocks,  without 
cover,  to  the  heat  of  summer  (which,  though 
short,  is  excessive),  and  the  rifts  and  chinks 
which  are  filled  up  with  ice  and  snow  in  the 
long  winter,  are  enough  to  destroy  the  stoutest 
oak,  and  sufficiently  account  for  their  short 
duration.  On  the  whole,  it  may  be  con- 
cluded that  the  durability  of  oak  timber  de- 
pends more  on  the  nature  of  the  soil,  and  on 
the  rapidity  or  slowness  of  growth,  than  on  the 
particular  variety  of  which  it  is  the  produce. 

Oak  Apple.  A  species  of  gall-nut  pro- 
duced upon  oak  trees :  it  is  usually  spheroidal, 
and  from  one  to  two  inches  in  diameter:  its 
texture  is  spongy,  and  it  is  sometimes  em- 
ployed as  a  substitute  for  nut-gall  in  dyeing. 

Oak  Keatlier.  A  kind  of  fungus-spawn, 
found  in  old  oaks,  having,  when  removed,  some- 
what the  appearance  of  white  kid  leather.  It 
is  sometimes  used  for  spreading  plasters  on. 

Oakntn.  The  fibres  of  old  hempen  rope : 
it  is  used  on  shipboard  in  caulkmg  seams 
&&  in  combination  with  pitch. 

OaiuMAi  In  Ancient  Mythology,  a  Baby- 
lonian divinity,  identified  by  some  with  the 
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'  god  Dagon,  like  whom  he  had  with  a  hmnan 

I  head  the  body  of  a  fish.    But  the  myth  that 

this  monstrous  being  conversed  with  men  bj 

I  day,   and    plunged  mto    the   sea  by  nigbt, 

suggests  a  parallel  with  that  of  Froteos.   la 

I  his  universal  instructions,  which  embrace  the 

'  principles  of  all  science,  he  is  the  counteipart 

of  the  Chinese  Fohi  and  the  Egyptian  Thoth, 

or  Hermes  Trismegistus. 

Oar  (Norse  ar,  Esthon.  air.  The  root  of 
this  word  is  ab,  to  plough.  Thus  Shakspeaie 
speaks  of  earing  [i.e.  ploughing]  the  sea^th 
keels.  The  root  is  found  in  the  Greek  hfU»,  to 
plough^  and  ipiacm,  to  row,  iporpop^  a  fkt^K 
iperfi6s,  Lat.  remus,  an  oar).  In  Nautical 
Affiiirs,  a  long  piece  of  timber,  flat  at  one  end, 
and  round  or  square  at  the  other,  by  which  a 
boat,  barge,  or  galley,  &c  is  propelled  through 
the  water.  The  flat  part  dipped  mto  the  mter 
is  called  the  blade ;  the  other  end  is  the  {oo«, 
which  terminates  in  the  handle.  The  fiilcmm 
of  the  oar  is  the  water,  at  the  point  of  the 
blade,  into  which  it  is  dipped,  and  the  re^stance 
offered  by  the  weight  of  the  boat  is  applied  at 
the  gunwale,  where  the  oar  is  supported  by 
means  of  the  rowlock.  The  power  is  the  rover's 
strength  acting  on  the  handle  and  within  the 
boat.  The  oar  is  consequently  a  lever  of  the 
second  class. 

Oai^weed.  The  large  form  of  Laminam 
digitata. 

Oasis  (derived  from  the  Coptic  ouah,  Arab, 
w&h).  The  name  given  to  those  fertile  spots, 
watered  by  springs  and  covered  with  verdure, 
which  are  scattered  about  the  great  sandy 
deserts  of  Africa.  The  most  noted  are  sitoat^ 
in  the  Libyan  desert  The  oases  of  Egypt  aie 
nothing  more  than  valleys  or  depressions  of  the 
plain  which  forms  the  table-land  of  Eastern 
Africa.  They  resemble,  in  many  respects,  a 
portion  of  the  valley  of  Egypt»  bebg  sur* 
rounded  by  steep  cli&  of  limestone  at  some 
distance  from  the  cultivated  land,  varying  in 
height  in  the  different  oases,  those  rising  hm 
the  southern  oases  being  the  highest*  and 
all  of  them  being  intersected  by  patches  of 
desert.  They  owe  their  origin  doubtless  to  the 
springs  with  whidii  thejr  aboimd,  the  decay  of 
the  vegetation  thenoe  arising  having  produced 
the  soil  with  which  they  are  now  covez«d. 
Their  fertility  has  been  celebrated;  but  the 
eulogiums  of  travellers  on  their  beauty  are  in 
a  great  measure  to  be  ascribed  to  the  contrast 
with  the  deserts  by  which  they  are  snrronnded. 
It  may  appear  strange  that  they  should  bare 
been  selected  as  places  of  banishment;  but 
that  such  was  the  case,  at  least  under  the 
Eomans,  is  certain.  A  law  of  the  Digest,  lib. 
zlviii.  tit.  22,  refers  to  this  practice ;  and  it 
has  been  supposed  that  the  poet  Juvenal  was 
one  of  those  who  suffered  a  temporary  banish- 
ment {rdegatio)  to  the  oases,  though  the 
evidence  of  this  is  by  no  means  clear.  (Bio- 
graphie  Univ^rsfUe,  art  *  Juvenal.')  The  larger 
oases  have  some  flne  ruins,  the  most  celebrated 
of  which  is  the  temple  of  Amiox,  at  Siwah. 
[Dessbt.] 
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Oast  (Dutch  ast,  a  kiln).  The  term  Applied 
to  a  kiln  for  drying  hops,  heated  hy  a  stove 
\ntli  flues. 
Oast  Bouse.  [Hop  Oast.] 
Oat  (A. -Sax.  ata,  akin  to  st,  food).  The 
common  name  of  one  of  the  eom-prodndng 
grasaea  oonunonly  eoUivated  in  temperate 
climates.  [Atbna.]  The  seeds  of  one  spedes 
of  Oat,  A,  eterUia,  have  rcBiarkablj  long 
hygroscopic  awns,  by  means  of  which  they 
more  forwards,  as  the  awns  become  expanded 
or  contracted  by  the  influence  of  drought  or 
moisture.  They  are  hence  called  animal  oats. 

The  Common  Oat  is  Avena  aativa,  of  which 
many  varieties  are  grown.  The  grain  is  used 
for  feeding  horses;  and  when  ground  into  a 
coarse  mesJ,  forms  a  considerable  proportion  of 
the  food  of  labouring  men  in  Scotland,  Ireland, 
and  the  north  of  £ngland.  The  grain  coarsely 
broken  after  the  removal  of  the  husk  forms 
grits,  an  article  extensively  used  in  making 
gruel  or  invalids'  food ;  and  the  chaff  ia  made 
into  beds  by  the  poor,  and  forms  a  good  and 
wholesome  substitute  for  feathers,  and  one 
which  is  readily  renewed. 

Oatb  (A.-Sax.  ath).  An  oath  is  defined  by 
Paley  *  the  calling  on  Qod  to  witness,  i.e.  take 
notice  of  what  we  say;  and  invoking  His 
vengeance,  fir  renoundng  His  favour,  if  what 
we  say  be  false,  or  if  what  we  promise  be  not 
performed.'  By  t  he  jurisprudence  of  nearly  all 
known  nations  it  has  been  admitted,  in  one  form 
or  another,  as  the  solemn  test  of  truth  in  judi- 
cal proceedings.  Thus,  as  a  general  rule,  all 
evidence  in  such  proceedings  must  be  given  on 
oath  by  English  law ;  and  the  having  taken 
Buch  oath  subjects  the  witness  to  the  penalties 
of  perjury  if  his  testimony  be  false.  As  to  the  ex- 
ceptions to  this  rule,  see  Evwbmcb  ;  Witness. 

Oaths  are  still  required  by  law  on  many 
occasions  besides  the  giving  evidence  in  judiciid 
proceedings,  and  were  formerly  required  stLQ 
more  frequently  until  the  6  &  6  Wm.  IV. 
c.  62,  which  substituted  solemn  declarations 
in  a  great  variety  of  cases,  especially  relating 
to  the  customs,  exdae,  and  post-office,  and 
deckred  the  making  of  such  a  declaration 
falady  to  be  a  misdemeanour.  Besides  the 
Quakers  and  Moravians,  several  small  sects  of 
Christians  profess  conscientious  objections  to 
eaths,  grounded  on  the  express  language  of  the 
Scriptures.  The  church  of  England,  in  com- 
mon with  the  Catholic  church  in  all  ages,  and 
with  most  varieties  of  Christians,  considers 
judicial  oaths  lawful,  and  declares  them  so  by 
her  thirty-ninth  article.  They  have  been  held 
mischievous  or  unnecessary  by  some  philo- 
sophical writers,  especially  Bentham,  in  his 
Rationale  of  Emdejice.  The  only  answer  to 
his  arguments  appears  to  be,  that  however 
unreasonable  the  belief  that  the  duty  of  truth 
is  rendered  more  imperative  by  the  formality 
of  an  oath,  still,  while  such  a  belief  is  pre- 
valent^ or  while  the  imagination  of  witnesses 
in  general  is  impressed  by  its  solemnity,  the 
conrenience  of  retaining  the  practice  over- 
halances  the  disadvantage^. 
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The  grain  of  the  Oat  bruised  or 
ground  into  a  coarse  meaL  This  meal,  when 
stirred  into  boiling  water  with  a  little  salt 
until  it  becomes  of  a  pastry  consistence,  forma 
porridge,  which,  eaten  with  milk  or  treacle, 
forms  a  palatable  food  for  persons  who  take 
good  exercise.  When  made  into  dough  with 
water,  and  baked  into  cakes  on  an  iron  plate,  it 
forms  bannocks  or  oat-cakes,  the  use  of  which 
was  once  simost  universal  in  Scotland,  the 
land  of  cakes.  In  Germany,  coarse  oatmeal, 
baked  brown  and  then  called  habermehl,  is 
used  in  broths  and  pottages,  as  the  semo- 
lina made  from  wheat  is  used  in  France  and 
Italy. 

Obcordate  (Lat.  ob,  inversely',  cordatus, 
heart-shaped).  In  Botany,  a  term  applied  to 
bodies  which  are  inversely  heart-shaped,  i.e. 
with  the  broful  end  forming  the  apex. 

Oboati  A  name  applied  to  certain  super- 
stitious usages  among  the  negro  tribes  of  the 
western  part  of  Africa,  an  Obea-man  or  Obea- 
woman  being  one  who  practises  Obi.  Our 
knowledge  of  these  superstitions  is  derived 
not  from  African  travellers,  but  from  observa- 
tion of  negroes  transplanted  by  the  slave  trade 
to  the  West  Indies.  The  practitioners  in  the 
time  of  Bryan  Edwards,  who  has  described 
this  sorcery  in  his  History  of  the  West  Indies, 
were  always  persons  born  in  Africa.  They 
were  consulted  in  cases  of  sickness  or  other 
emergency,  and  sold  charms  or  spells.  [Fe- 
TiCHisH.]  A  considerable  knowledge  of  the 
art  of  poisoning  was  part  of  their  accomplish- 
ments. A  law  was  passed  in  Jamaica  expressly 
for  the  suppression  of  this  practice,  which  luui 
been  said,  nevertheless,  to  subsist  to  some  ex- 
tent even  in  the  present  day.  The  system'  has 
assumed  forms  with  which  the  history  of  witch- 
craft makes  us  familiar  in  almost  all  countries, 
one  function  of  the  Obea-women  of  the  West 
Indies  being  to  procure  the  death  of  a  person 
whose  waxen  image  is  under  their  hands  wast- 
ing away.  But  tb&t  the  superstition  is  founded 
on  the  notion  of  a  material  connection  between 
living  beings  or  between  living  and  inanimate 
things,  seems  to  be  proved  by  the  singular 
custom  of  the  Couvade  (practised  not  only 
among  negroes,  but  in  America,  and  in  the 
Basque  country),  which  compels  the  husband 
to  t^e  to  his  bed  when  the  wife  bears  a  child, 
lest  harm  happening  to  him  should  extend  to 
the  infant  also.  (E.  B.  Tvlor,  'Researches 
into  the  History  of  Mankind,  Edin.  Eev.  April 
1864,  p.  388.) 

Obedience*  PaMlwe.  In  Poh'tics,  this 
term  signifies  the  unqualified  obedience  which, 
according  to  some  political  philosophers,  is  due 
from  subjects  to  the  supreme  power  in  the 

state.      [NON-BESISTANCB.] 

Obelisk  (Or.  ifitKiffxos).  A  lofty  quadran- 
gular monolithic  column,  diminishing  upwards, 
with  the  sides  gently  inclined,  but  not  so  as  to 
terminate  in  an  apex  at  the  top,  the  sides  being 
sloped  off  so  as  to  form  a  flattish  pyramidtd 
figure,  by  which  the  whole  is  suitably  finished 
off  and  brought  to  a  point,  without  the  upper 
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part  being  so  contracted  as  to  appear  insig- 
nificant Egypt  was,  properly  speaking,  the 
land  of  obelisks;  and  they  are  probably  to 
be  reckoned  among  the  most  ancient  monu- 
ments of  that  extraordinary  people.  It  has 
been  frequently  asserted  that  obelisks  were 
originally  erected  in  honour  of  the  son,  of 
which  they  were  said  to  be  symbolical,  and  that 
they  served  the  purposes  of  a  gnome  or  sun- 
dial ;  but  the  more  common  opinion  is  that  obe- 
lisks were  nothing  more  than  monumental  struc- 
tures, serving  as  ornaments  to  the  open  squares 
in  which  they  were  generally  built,  or  intended 
to  celebrate  some  important  event  and  to  per- 
petuate its  remembrance.  They  were  usually 
adorned  with  hieroglyphics ;  and  we  learn  from 
Diodorus  and  Stra^  that  the  inscriptions  with 
which  they  were  charged  declared  the  amount 
of  gold  and  silver,  the  number  of  troops,  and 
the  quantity  of  ivory^,  perfumes,  and  com  which 
all  the  countries  subject  to  Egypt  were  required 
to  furnish.  The  two  largest  obelisks  were 
erected  by  Sesostris  in  Heliopolis.  Thev  were 
formed  of  a  single  block  of  granite,  and  mea- 
sured 180  feet  in  height.  When  Egypt  became 
a  Roman  province,  Augustus  removed  these 
obelisks  to  his  own  capital;  and  this  prac- 
tice found  imitators  both  in  some  of  his 
successors  to  the  imperial  throne,  and,  at  a 
much  later  period,  in  many  of  the  Roman 
pontiffs  from  the  sixteenth  century  down  to  the 
present  times.  Of  these  obelisks,  that  of  the 
I^teran,  which  is  the  largest  now  known,  being 
105  feet  in  height  exclusive  of  the  pedestal, 
and  weighing  440  tons,  was  brought  by  CJon- 
stantine  from  Heliopolis  to  Alexandria,  and 
thence  by  Constantius,  his  son,  to  Rome,  where 
it  was  erected  in  the  Circus  Maximus.  The 
obelisk  next  in  size  to  that  of  the  Lateran  was 
placed  originally  in  the  Vatican  circus  by 
Caligula,  but  it  now  stands  in  the  piazza  of  St. 
Peter's ;  its  entire  height  is  132  feet,  including 
the  peJestal,  &c.  The  obelisks  most  generally 
known,  at  least  in  name,  are  the'  Luxor 
(removed  to  Paris  in  1883)  and  the  two  mono*' 
liths  called  Cleopatra's  Needles,  of  which  one 
is  standing  and  the  other  on  the  ground.  Of 
these,  the  Luxor  obelisk  is  76  feet  in  height, 
while  the  Needle  of  Cleopatra  which  still  stands 
is  about  63  feet  in  height,  exclusive  of  the  pe- 
destal, &c.  (See  the  learned  treatise  of  Zoega 
on  Obelisks,  and  Sir  O.  Wilkinson's  Egyptians, 
vol.  iii.  passim,  which  contains  some  excellent 
illustrations  of  the  different  methods  adopted 
by  that  people  for  removing  their  huge  struc- 
tures from  place  to  place.) 

Obelisk.  In  Printing,  a  dagger,  marked 
thus  t,  used  as  a  reference  to  notes  in  the 
margin  or  at  the  bottom  of  the  page. 

Obelus.  In  Diplomatics,  a  mark  so  called 
ftom  Its  resemblance  to  a  needle  (Gr.  bfitKSs) ; 
usually  thus  —  or  thus  •$-  in  ancient  MSS.  It 
was  used  by  Origcn,  in  his  Hexapla,  to  mark 
the  passages  where  something  is  found  in  the 
Septuagint  which  is  not  in  the  Hebrew.  The 
common  use  of  the  line  —  in  modejn  writing  is 
to  mark  the  place  of  a  break  in  the  sonse, 
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where  it  is  suspended,  or  where  there  is  ar 
ungrammatical  transition  ;  but  a  panignii^ 
introduced  where  the  sense  is  SQ^iended  is 
more  properly  marked  by  the  sign  of  a 
parenthesis. 

OberoB.  In  Medieval  Mythology,  the  Idog 
1  of  the  fairies.  Wieland*s  beautiful  poem,  aod 
Weber's  romantic  opera  of  this  name,  tk 
Midsummer  Nighfs  Dream,  and  innnmenbk 
other  poems  and  tales  of  which  he  is  the  here, 
have  made  the  name  of  Oberon  so  familiar,  that 
it  will  be  imnecessary  to  do  more  in  this  pbe« 
than  to  state  the  origin  of  the  fable.  The 
name  Oberon  first  appears  in  <^e  old  Fieoch 
fabliaux  of  Huon  of  Bordeaux ;  it  is  identical 
with  Auberon,  or  Alberon,  the  first  sellable  of 
which  is  nothing  more  than  the  old  German 
word  Alb,  elf  or  fairy,  which  in  the  Btldai- 
buck  and  other  old  German  poems  is  expressed 
variously  by  Alberich  or  Alban.  (Grimm's 
Deutsche  Myiholoaie,  p.  256.)  His  wife's  name 
was  Titania,  or  Mab,  whose  powers  have  been 
so  beautifully  depicted  in  Romeo  and  Juliet. 

Obesity  (Lat.  obesitas).  This  condition,  to 
which  the  name  of  polysarkia  (Gr.  iroXv^BpKJa) 
has  been  given,  is  brought  about  by  the  depoat 
of  an  excessive  amount  of  fat  in  the  areolar 
tissue  or  subcutaneous  network  of  cells.  This 
excessive  secretion  of  fatty  matter  is  often  the 
result  of  indolence,  and  excessive  indulgence 
in  farinaceous  and  saccharine  foods  and  dnnks. 
It  would  seem  also  that  a  tendent^  to  obesity 
is  hereditary  in  some  cases ;  and  in  such  cases 
it  results  in  all  probability  from  some  pecu- 
liarity of  the  organism  which  interferes  with  the 
S roper  oxidation  of  ingested  material,  soch  as  a 
isproportion  between  the  lung  capacity  and  the 
fat-forming  processes.  Many  remarkable  esses 
are  recorded  of  immense  obesity ;  thus,  a  girl  is 
spoken  of  in  the  Philosophical  Transaeiions  for 
1813,  who  at  four  years  of  age  weighed  256  \k^ 
Bright^  of  ])f[aldon,  and  Daniel  I^mbeit  vere 
both  extj-aordinaiy  instances  of  obesity,  and 
weighed  respectively  728  lbs.  and  739  lbs. 
Much  has  been  written  on  the  best  method  of 
preventing  and  removing  obesity ;  all,  however, 
insist  on  the  great  principle  of  avoiding  fari- 
naceous, oily,  and  saccharine  ingesta  in  eveir 
form ;  and  when  discretion  is  used,  great  ad- 
vantage sometimes  accrues  from  this  plan  to 
the  patient.  But,  on  the  other  hand,  much  eril 
may  arise  from  the  adoption  of  a  disoiplinaiy 
diet  imwatched  by  a  physiological  obeerrer; 
and  this  especially  applies  to  the  rapid  reduc- 
tion of  obesity  in  those  who  are  hereditarily 
predisposed  to  it. 

Obi.      [OSBAH.] 

Obit  (Lat.  obitus,  deaih).  In  Uie  Bamaa 
Catholic  ritual,  a  service  performed  Ua  the 
repose  of  a  departed  souL 

Obituary.  In  the  Boman  Catholic  Ghindb, 
a  register  in  which  are  enrolled  the  names  of 
deceased  persons  for  whom  obits  are  to  be 
performed,  and  the  days  of  their  fonersL  It 
IS  also  used  for  the  book  containing  the  foooda- 
tion  or  institution  of  the  several  obits  in  a 
church  or  monastery.    In  th$  former  sense  it 
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is  synonjmoiui  with  necrology^  in  the  latter 
vith  martfrology, 

Ob|eet»  ObJectlTe.  In  Philoeophy,  op- 
posed to  subfecHve.    [Subject,  Subjbcttvb.] 

O^eet-steM  of  a  Xeflraotiiiff  Tele- 
leope  or  aUeroooopo.  The  lens  which  first 
receiyes  the  rajs  of  light  coming  directly  from 
the  object,  and  collects  them  into  a  focus, 
▼here  Uiey  form  an  image  which  is  viewed 
through  the  eye-glass. 

The  exceUence  of  an  object-glass  depends  on 
the  distinctness  of  the  image  which  it  forms. 
On  aceoont  of  the  unequal  re&angibility  of  the 
rays  of  light,  it  is  necessary,  in  order  to  procure 
a  distinct  image,  to  employ  an  achromatic  com- 
hination  of  lenses,  formed  of  substances  having 
dififerent  dispersive  powers,  and  of  such  figures 
that  the  chromatic  and  spherical  aberrations  of 
the  one  may  be  corrected  by  that  of  the  other. 
The  substances  used  are  crown  ^lass  and  fiint 
glass;  Uie  dispersive  powers  of  which  are  respec- 
tiTelj  as  3  to  5.  By  combining  a  convex  lens  of 
crown  glass  with  a  concave  lens  of  flint  glass, 
haying  their  focal  distances  in  that  proportion, 
an  image  would  be  formed  free  from  colour,  but 
it  would  not  be  free  from  spherical  aberration. 
The  determination  of  the  form  of  the  compound 
lens  which  shall  give  the  least  possible  spherical 
aberration  for  parallel  rays  is  a  problem  which 
admits  of  exact  calculation.  The  following  are 
the  dimensions  found  by  Sir  John  Herschel  for 
a  telescopic  object-glass  of  thirty  inches  focal 
length,  of  the  form  shown  in  the  annexed  figure, 
where  A  6  is  the  convex  lens  of  crown  glass  on 
the  outside  towards  the  object,  and  C  D 
the  concave  lens  of  flint  glass  placed  on 
||»  the  inside  towards  the  eye :  radius  of 
the  exterior  surface  a  of  the  crown  lens, 
20'C)364  inches ;  radius  of  the  exterior 
a^o  surface  b  of  the  flint  lens,  41*1687 
inches ;  radii  of  the  interior  surfaces  o,  10*1604 
and  101613  inches.  {Ency.  Meir.  art.  'Light,* 
I  471.)  When  the  lenses  have  the  forms  here 
bdicated,  the  focal  lengths  of  each,  separately, 
are  m  the  direct  ratio  of  their  dispersive 
powers;  and  the  two  inside  surfaces  have  so 
nearly  the  same  curvature,  that  they  may  be 
ground  on  the  same  tool,  and  united  by  a 
cement  to  prevent  the  loss  of  light  at  the  two 
Borfiacefl.  Such  is  one  of  the  forms  indicated 
Iv  theory,  but  it  is  not  the  one  now  generally 
adopted  ;  other  forms  are  due  to  Fraunhofer, 
Gauss,  &c 

It  is  well  known,  that  for  every  lens,  whether 
convex  or  concave,  there  is  a  form  of  minimum 
aberration  for  any  given  pencil  of  light ;  con- 
sequently, on  either  side,  so  to  speak,  of  the 
minimum,  there  is  a  lens  of  one  form  having 
the  same  amount  of  aberration  as  a  lens  of 
another  form  on  the  other  side  of  the  minimum ; 
that  is  to  say,  there  are  always  two  lenses  of 
two  different  forms  which  have  the  same  amount 
of  spherical  aberration  for  the  same  material, 
aperture,  and  focal  length. 

Suppose,  then,  a  convex  lens,  A,  of  the  Hers- 
chelianorFraunhofer  formis  rendered  aplanatic 
by  a  concave  flint  lens,  B.    Then  A  is  double 
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convex,  having  its  exterior  surface  more  curved 
than  its  posterior.    Again,  in  Herschel's  and 


Fraunhofer's  forms,  the  flint  lens  B  is  a  concavo- 
convex  lens,  the  anterior  face  being  more  curved 
than  the  posterior ;  there  is,  therefore,  another 
lens,  D,  on  the  other  side  of  the  minimum  aber- 
ration form,  having  for  the  same  aperture  and 
powers  the  same  aberration  as  B,  but  convexo- 
concave,  with  its  posterior  or  concave  face  much 
more  deeply  curved  than  the  anterior. 

These  two  lenses,  C  and  D,  produce  the 
combination  proposed  by  Gauss,  and  recently 
adopted  by  Stemheil.  Their  coexisteuce  is 
rendered  necessary  by  the  existence  of  tho 
other  or  Herschelian  form.  (Rev.  C.  Pritchard 
in  M(mtUy  Notices  B,A.8.  vol.  xxv.  p.  27.) 
The  early  telescopes,  with  a  new  of  avoiding 
the  chromatic  aberration  resulting  from  the  em- 
ployment of  object-glasses  of  short  focus,  were 
constructed  with  focal  lengths  of  enormous  di- 
mensions— 300  feet  in  some  cases.  Till  within 
the  last  few  years,  the  diflSculty  of  making 
glass  of  sufficient  purity  proved  a  great  ob- 
stacle to  the  construction  of  object-glasses  of 
large  aperture.  The  difficulty  was  first  obviated 
in  'Germany,  and  since  that  time  iu  England, 
especially  by  Chance  of  Birmingham ;  and  an 
object-glass  of  the  astounding  size  of  twenty- 
five  inches  aperture,  the  glass  of  which  was 
made  by  him,  is  in  process  of  mounting  by 
Messrs.  Cooke  and  Sons,  of  York. 

The  process  of  grinding  a  large  object-glass, 
as  conducted  by  that  firm,  is  one  of  the  greatest 
possible  interest.  Steam  is  the  motive  power 
employed  by  them,  and,  naturally,  the  years 
formerly  required  for  the  production  of  a  lens  of 
considerable  size,  say  eight  to  ten  inches,  have 
been  reduced  to  months.  The  density  of  the 
glass  is  first  determined;  and  when  this  is 
known,  the  curves  of  the  lenses  are  mathema- 
tically calculated.  *  Tools  *  are  then  prepared  of 
the  various  curvatures  required,  and  after  rou^ 
grinding  the  discs  are  applied  to  them,  uio 
tools  being  covered  with  a  polishing  surface 
supplied  with  dry  emery.  The  perfection  of 
the  object-glass  depends  greatly  upon  the  com- 
bination of  motions  given  to  the  polisher. 
When  the  lenses  are  polished,  the  process  of 
centring,  by  which  the  centres  of  all  the 
curves  are  made  to  fall  in  the  same  straight 
line,  is  accomplished,  and  the  object-glass  is 
placed  in  a  ceU  and  tested  for  the  two  aberra- 
tions; the  chromatic  aberration  being  corrected 
by  altering  the  curvature  of  that  surface  which 
least  aflects  the  spherical  aberration. 

The  Northumberland  object-glass  at  the 
Cambridge  Observatorv,  by  Cauchoix  of  Paris, 
is  of  eleven  and  a  half  mches  effective  aperture ; 
but  the  largest  in  use  at  the  present  time  are 
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those  of  the  great  telescopes  belonging  to  the 
observatory  of  Chicago  (of  ISJ  inches  aper- 
ture), to  the  central  observatory  at  Pulkova  in 
Kussia,  and  to  the  observatory  at  Cambridge  in 
the  United  States,  the  extreme  diameter  being 
fifteen  and  a  half  inches,  and  the  effective 
aperture  abont  fifteen  inches  in  both  cases. 
The  latter  are  the  workmanship  of  Merz  and 
Mahler,  of  Munich.  [ Achbouatism ;  Lens; 
Telescope.] 

.  For  microscopic  object-glasses  the  same  pro- 
cesses are  in  the  main  adopted,  but  the  com- 
bination is  more  complicated,  and  extreme 
difficulty  is  induced  by  the  small  size  of  the 
lenses  themselves.  In  the  ^Vth  object-glass 
recently  completed  by  Messrs.  rowell  and  Lea- 
land,  the  object-glass  is  itself  almost  a  micro- 
scopic object.    [MicsoscoFB.] 

Objective  Case.  In  Grammar.  The  case 
commonly  known  as  the  Accusativb. 

Oblate  (Lat  oblatus,  offered).  In  Eccle- 
siastical Antiquities  :  1.  A  person  who,  on  em- 
bracing the  monastic  state,  had  made  a  donation 
of  all  his  goods  to  the  community.  2.  One 
dedicated  to  a  religious  order  by  his  parents 
from  an  early  period  of  his  life.  3.  A  layman 
residing  as  an  inmate  in  a  regular  community, 
to  which  he  had  assigned  his  property  either  m 
perpetuity  or  for  the  period  of  his  residence.  4. 
A  layman  who  had  made  donation,  not  only  of 
his  property,  but  his  person,  as  bondsman  to 
a  monastic  community.  In  France  the  king 
possessed,  in  ancient  times,  a  privilege  of  re- 
commending a  certain  number  of  ohlati^  chiefiy 
invalided  soldiers,  to  monasteries,  whom  th^y 
were  bound  to  maintain. 

Oblate  Spberoid.    [Spheroid.] 

Oblation  (Lat.  oblatio,  an  offering).  This 
word  means,  properly,  an  offering  presented  to 
the  church.  This  practice  commenced  at  an 
early  pt^riod  in  the  history  of  the  church,  for 
originally  the  Christian  priesthood  had  no 
other  maintenance  or  allowance  than  the  free 
gifts  or  oblations  of  the  people.  This  is  com- 
monly thought  to  be  the  meaning  of  the  word 
in  the  phrase  alms  and  oblations  in  the  Angli- 
can Communion  Service ;  though  it  is  held  by 
some  to  refer  to  the  elements  of  the  bread  and 
wine. 

Obllira.tion  (obligatio,  from  Lat.  obUgo,  I 
bind).  In  the  most  general  sense,  a  duty  im- 
posed by  law,  to  the  fulfilment  of  which  one 
party  is  bound  towards  another.  Obligations, 
according  to  the  civil  law,  are  said  to  arise  in 
four  ways;  out  of  contracts,  quasi-contracts, 
delicts,  or  quasi-delicts.  A  principal  obligation 
is  that  by  which  a  debtor  is  bound  to  his  credi- 
tor ;  an  accessory  obligation,  that  by  which  one 
is  bound  to  another  to  satisfy  the  contract  of  a 
third  party.  The  Koman  jurisconsults  divided 
obligations  into  natural,  civil,  and  mixed,  and 
also  into  civil  and  praetorian.  In  English  legal 
phraseology  the  word  obligation  is  used  as  a 
technical  term  for  a  boad  with  penalty  and 
condition.  He  who  enters  into  an  obligation 
is  styled  dbligor ;  he  towards  whom  it  is  entered 
into,  obligee. 
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I  ObUgwto  (ItaL).  In  Music,  a  term  applied 
'to  a  part  in  a  composition  for  a  particular 
,  instrument,  which  cannot  be  dispense,  with. 

ObU^ue  (Lat.  obliquus).  Kot  perpendicu- 
lar. Thus,  in  Geometry,  an  oblique  section  of  a 
cylinder  is  one  whose  plane  is  not  perpcndicukr 
to  the  axis.  Again,  a  right  line  drawn  from  a 
given  point  to  a  given  right  line,  and  not  per^ 
pendicular  to  the  latter,  is  called  an  dblUqiii, 
I  [Depabtubb.] 

I      Oblique  BCotioii.   In  Contrapuntal  Music, 
that  motion  in  which  one  of  the  parts  holds  on  a 
sound,  whilst  the  other  rises  or  falls. 
I      ObUquity  of  tbe  BoUptie.    In  Astro- 
nomy, the  inclination  of  the  plane  of  the  earth's 
equator  to  the  plane  of  the  ecliptic,  or  the  angle 
.  formed  by  those  two  planes,  on  which  the  phe- 
I  nomena  of  the  seasons  depend.    fEcuFncj 
!      Oblooff   (Lat.  oblongus).      In  Botany,  a 
term  applied  to  bodies  which  are  elliptical 
and  blunt  at  each  end,  as  in  the  leaves  of 
Hypericum  perforatum, 

I     Oblong.     In  Geometxy,   a   parallelognun 

I  which  is  equiangular  but  not  equilateral.    The 

term  is  synon3rmous  with  rectangle.    A  prolate 

I  spheroid  is  sometimes,  though  rarely,  oiled  an 

oblong  spheroid. 

Oboe  (ItaL).  A  musical  wind  instrument, 
sounded  through  a  reed.  It  is  shaped  some- 
what like  a  clarionet,  being  slender  in  the  upper 
part  but  spreading  out  conically  at  the  bottom, 
'  and  consists  of  three  joints  or  pieces,  besides 
I  the  reed.  Its  compass  is  generally  two  octaves 
I  and  a  fifth,  from  C,  below  the  treble  clef,  to  G, 
the  fourth  line  above  the  staff.  The  ancient 
name  of  oboe  was  tcaftght,  which  is  still  visible 
in  the  modem  word  Waits  ;  and  in  this  form 
the  oboe  was  in  use  as  far  back  as  the  reign  of 
Edward  III.  It  is  only  since  the  beginnmg  of 
the  present  century  that  the  Italian  Ibnn  of 
this  word  came  into  general  use ;  previoosly  to 
that  period  the  French  name,  hautboia^  vtu 
universally  current. 

OboliiB  (Gr.  6Po\6s\  An  Athenian  silver 
coin  of  very  small  dimensions;  being  only 
equal  in  value  to  about  l^d.  of  our  money,  or 
less  according  to  some  computations.  Seven 
of  them  were  equal  to  an  Attic  drachma. 

Obovate  (Lat.  ob;  ovatus,  egg-sAapat), 
In  Botany,  inversely  ovate. 

Obowol<l.  In  Botany,  a  term  applied  to 
bodies  which  approach  the  obovatc  form. 

Obiine.  The  name  of  a  military  order, 
instituted  in  the  thirteenth  century  by  Conrad, 
duke  of  Mazovia  in  Poland ;  styled  also  the 
Order  of  Jesus  Christ  It  was  institnUd  to 
levy  war  against  the  Russians. 

Obrok.  A  Russian  word  signifying  toj.  It 
is  used  in  two  senses,  one  for  arent,  the  other 
for  the  poll  tax  paid  by  peasants,  who,  being 
dependants  on  lords,  have  either  been  sent  from 
the  lords*  domains  to  learn  some  mannfactore, 
or  have  voluntarily  quitted  the  locahty  of  their 
birth  or  place  of  feudal  dependence.  This  tax 
on  the  town  peasants  varied,  according  to 
Baron  Haxthausen,  from  twenty  to  foor  hoo- 
dred  roubles  of  annual   payment,  i.e.  frvm 
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3/.  2s,  Bd.  to  77/.  sterling.  It  is  possible  that 
l>dTt  of  this  payment  is  to  be  redtoned  as  an 
aDDual  interest  on  the  money  expended  for  the 
education  of  the  artisan.  Of  course  the  high- 
est rates  represent  exactions  levied  on  such 
of  the  peasantry  as  had  sncceeded  in  raising 
themselves  into  a  position  of  affluence  as  tra- 
ders. The  Russian  system  of  ^rsedial  servitude 
is  comparatively  modem,  dating,  we  are  told, 
from  the  seventeenth  century,  the  period  at 
which  feudal  institutions  had  become,  to  a  great 
extent,  extinct  in  the  rest  of  Europe.  Among 
the  customs  borrowed  by  the  Russian  aris- 
tocracy from  those  of  feudal  Europe,  was  that 
of  an  annual  fine  on  non-resident  serfs  or 
villeins.  But  the  Russian  system  was  far  more 
stringent  than  the  ancient  mode  of  -assessing 
the  Ucense  of  non-residence,  at  least  when 
comnared  with  that  which,  under  the  name 
of  einvagef  prevailed  in  Western  Europe.  The 
chivage  was  fixed,  and  therefore  commutable 
to  a  capitalised  payment^  the  villein  becoming 
free  by  such  a  transaction.  But  the  obrok  was 
arbitrary  and  variable,  increasing  with  the 
value  of  the  peasant's  services,  and  therefore 
▼as  a  hindrance  to  emancipation.  Thus,  while 
the  feudal  condition  of  villeins  was  open  to  con- 
tinual improvement,  and  was  gradually,  and  al- 
most insensibly,  commuted  for  that  of  absolute 
freedom,  the  Kussian  serf  residing  in  towns 
was  never  freed,  and  therefore  the  political 
counterpoise  of  the  boroughs  to  the  rural 
districts  was  unknown,  and  its  future  exceed- 
mgly  remote.  It  is  hardly  needful  to  say, 
that  the  existence  of  the  obrok  was  a  serious 
hindrance  to  manufacturing  and  commercial 
industry,  and  that  the  emancipation  of  the  body 
of  artisans  from  the  condition  in  which  they 
were  placed  by  the  feudal  institutions  of 
Bussia  was  essential  to  the  growth  and  ma- 
terial progress  of  the  coimtry.  This  indeed 
is  necessmly  a  work  of  time,  since  existing 
interests  have  to  be  regarded ;  but  the  long 
threatened  reform  was  at  last  commenced  in  the 
years  18C1  and  1863.  In  fine,  the  Russian  system 
of  viUenage  is  a  curious  and  instructive  eco- 
nomical study,  not  only  because  it  reproduces 
with  great  fidelity,  though  in  sharper  lines  and 
with  harsher  features,  the  earliest  characteristics 
of  feudal  polity,  but  because  the  state  of  transi- 
tion on  which  it  has  now  entered  is  full  of  great 
consequences  in  the  future.  The  period  during 
which  the  gradual  emancipation  is  to  take 
effect  is  forty-nine  years.  The  social  polity 
was  by  no  means  universal,  never  having  pre- 
Tailed  in  Siberia.  Eor  farther  information,  the 
leader  is  referred  to  Haxthauscn's  Russian  Em- 
fire,  its  ^eopU^lnsUhdions,  and  Resources,  and 
Tegebozski's  Les  Forces  Productives  de  la  Russie, 

Obsenrants.  A  philosophical  nickname, 
applied,  in  Germany,  to  those  who  endea- 
voured in  their  writings  to  oppose  the  pro- 
gress of  modem  enlightenment  (Auf  klarung), 
Uieir  doctrines  being  stigmatised  under  the  term 
cffscitraniism, 

OlMequleB  (Lat.  obsequium,  cotnplaisance). 
Solemnities  performed  at  the  burials  of  emi- 
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nent  persons.  The  term  is  now  used  for  the 
funeral  itself. 

OlMerwants.  A  branch  of  the  Franciscan 
order.     [Recollets.] 

Obserwatorjr.  A  place  or  building  destined 
for  the  purpose  of  making  astronomical  or 
physical  observations,  and  furnished  with  ap- 
propriate instruments. 

According  to  Weidler,  the  first  regular  ob- 
servatory in  Europe  was  erected  at  Cassel,  in 
1561,  by  William,  landgrave  of  Hesse.  That 
of  Tycho  Brahe,  in  the  island  of  Huen,  was 
founded  in  1576.  From  this  time  private 
observatories  began  to  be  multiplied;  and 
some  of  them,  as  that  of  Hevelius  at  Dantci(^ 
produced  results  which  materially  contributed 
to  the  progress  of  astronomy ;  but  it  was  only 
in  the  following  century  that  they  came  to  be 
regarded,  in  the  principal  countries  of  Europe, 
as  important  and  necessary  public  establish- 
ments. The  royal  observatory  of  Paris  was 
built  in  1667,  that  of  Greenwich  in  1675;  the 
latter  being  professedly  for  the  benefit  of  navi- 
gation. This  original  intention  has  never  been 
lost  sight  of;  and  under  a  succession  of  emi- 
nent astronomers  the  Greenwich  Observatory 
has  done  more  towards  determining  the  lunar 
motions,  and  the  positions  of  fixed  stars  with 
which  the  moon's  places  may  be  compared  by 
observations  made  at  sea,  than  all  the  other 
observatories  of  Europe  taken  together.  The 
instruments  essentially  necessary  to  an  astro- 
nomical observatory  are  a  transit  instrument 
and  sidereal  dock,  for  the  purpose  of  observing 
right  ascensions ;  a  circle,  for  observing  polar  or 
zenith  distances;  and  a  barometer  and  thermo- 
meter, for  the  purpose  of  ascertaining  the  state 
of  the  atmosphere,  in  order  to  determine  the 
corrections  to  be  applied  for  refraction.  For 
the  purpose,  however,  of  observing  the  moon 
still  nearer  to  her  conjunctions  with  the  sun,  an 
altitude  and  azimuth  instrument  of  admirable 
solidity  and  firmness  was  erected  at  Greenwich 
in  1847,  and  an  excellent  series  of  observations 
has  already  been  made  with  it.  Furnished 
with  this  apparatus,  the  astronomer  is  in  a 
condition  to  obtain  all  the  data  requisite  for 
the  formation  of  catalogues  and  tables,  and 
for  establishing  or  perfecting  the  theories  of 
the  celestial  motions  and  physical  astronomy. 
Another  instrument,  though  of  secondary  im- 
portance in  such  observatories  as  are  now  in 
question,  is  also  wanted  for  the  observation  of 
phenomena  out  of  the  meridian,  as  eclipses, 
occultations,  comets,  &c.  The  most  convenient 
instrument  for  this  purpose  is  the  Equatobial 
[see  the  term]  ;  and  if  the  astronomer  carries 
his  views  to  the  exploring  ofthe  sidereal  spaces, 
to  observe  the  forms  of  nebulse,  and  watch  the 
changes  and  motions  of  double  and  multiple 
stars,  the  equatorial  must  be  a  telescope  of 
the  largest  size  ;  or  a  powerful  refiecting  tele- 
scope, suspended  so  as  to  have  a  free  mo- 
tion in  azmiuth,  may  be  employed  instead  of 
it  In  this  department  of  astronomy  all  de- 
pends on  the  goodness  of  the  telescope;  the 
objects  to   bo  examined  being,  in  fact,  only 
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limited  by  the  power  of  seeing  them.  But  as 
Uiese  researches  have  no  immediate  practical 
f^pplication,  they  are  not  considered  as  included 
among  the  purposes  for  which  public  obser- 
vatories are  established,  and  are  therefore  left 
to  the  zeal  of  individuals.  A  fine  refractor 
equatorially  mounted  has,  however,  recently 
been  erected  in  the  Greenwich  observatory. 

Public  observatories  are  now  established  and 
maintained  by  the  governments  of  almost  every 
civilised  country,  and  means  are  provided  of 
publishing  the  observations,  and  rendering  their 
results  immediately  available  to  the  progress  of 
astronomical  science.  The  number  of  private 
observatories,  particularly  in  this  couhtry,  is 
very  considerable;  and  several  of  them,  in 
the  sumptuousness  of  their  instnmients,  vie 
with,  and  even  excel,  the  first  and  best 
appointed  public  institutions.  Amongst  these 
may  be  mentioned  the  observatories  of  Lord 
Rosse,  Mr.  Warren  de  la  Rue,  Mr.  Gumey 
Barclay,  Mr.  Bishop,  Rev.  W.  R.  Dawes, 
Lord  Wrottcsley,  Dr.  Lee,  Mr.  Fletcher,  Mr. 
Knott,  Mr.  Baxendell,  and  Mr.  Nasmyth. 
From  Mr.  Warren  de  la  Rue's  observatory  a 
splendid  series  of  photographs  of  the  moon 
and  planets  has  recently  been  issued.  The 
labours  of  Mr.  de  la  Rue  in  celestial  photo- 
graphy form  a  new  and  important  era  in 
astronomical  science.  Nor  must  we  forget  to 
mention  that  Mr.  Lassell,  another  private  ob- 
server, has  for  several  years,  at  Malta,  made 
diligent  use  of  a  reflector,  with  a  speculum  of 
four  feet  in  diameter,  of  his  own  construction. 

The  following  is  a  list  of  the  principal  public 
observatories,  with  their  latitudes  and  longi- 
tudes (in  time)  from  that  of  Greenwich,  as 
given  in  the  Navtical  Afmanaa: — 


Latltnd* 

LoDgitOd* 

o     »    *» 

k.  at.     $ft. 

Abo  (Finland)   . 

60  26  57     N 

1  29    8-8  B 

Altona 

fiS  32  45    N 

0  39  46-6  B 

AnuAgh     .        . 

64  21  12-7  N 

0  26  85-5  W 

BcrUn 

52  81  18-6N 

0  53  35-5  B 

Bremen       •        •        . 

58    4  86    N 

0  35  15-9  E 

Cambridge 

52  12  61-8  N 

0    0  23-5  E 

Cape  of  Good  Hope    . 

S.'f  56    8     S 

1  13  55     E 

Oopenhaf?cn 

55  40  53     N 

0  50  19-8  E 

Dorpat  (Russia) 

58  22  47     N 

1  46  55     B 

Dublin 

53  23  18     K 

0  25  22     W 

Edinburgh . 

56  57  23-2  N 

0  12  43-6  W 

Geneva 

46  11  59-4  N 

0  24  87-5  E 

Gottingen  . 

51  81  48     K 

0  39  46-5  B 

Greenwich . 

51  28  89    K 

0    0    0 

K'dnlgsberg  (Pruasia) 

54  42  50    N 

1  22    0-5  B 

Madras       . 

13    4    9-2  N 

5  21     3-8  E 

Marseilles  . 

4.J  17  501  N 

0  21  29      E 

Munich       .       . 

48    8  45     M 

0  46  26-5  E 

Oxford 

■M  45  40     N 

0    5    1-5  W 

Palermo      . 

88    6  44     N 

0  58  25-6  E 

Paramatta  (New  South 

Wales)    . 

33  48  49-8  8 

10    4    6-25E 

Paris  .... 

48  50  18     N 

0    9  21-5  E 

69  56  31     N 

2     1  15-8  E 

Home. 

41  53  52    K 

0  49  54-7  E 

S«i    Fernando     (near 

Cadiz)     .       . 

36  27  45    N 

0  24  491  W 

Turin. 

45    4    6     K 

0  30  48-4  B 

Vienna       . 

48  12  85     N 

1    5  31-9  B 

Obiesston  (Lat.  obsessio,  from  obsidoo,  / 
besiege).      The  state  of  a  person  who  is  said 
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to  be  vexed  or  besieged  by  an  evil  spirit 
In  the  lan^age  of  exorcists,  demoniaeal 
obsession  differed  from  demoniacal  posses- 
sion: in  the  latter,  the  demon  had  posses- 
sion of  the  patient  intemallj ;  in  the  former, 
he  attacks  him  from  without.  Thus,  the  state 
of  Sara,  the  bride  of  Tobias,  whose  bride- 
grooms were  killed  by  an  evil  spirit  h&imting 
her  (Tob.  iii.  8),  was  one  of  obsession.  The 
marks  of  obsession  were  said  to  be :  the  being 
miraculously  hoisted  or  elevated  in  the  air, 
speaking  languages  of  which  the  padent  had 
no  knowledge,  aversion  to  the  offices  of  re- 
ligion, and  so  forth.  [PossESsioir,  ]>Kaiosuc; 
Exorcism.] 

Obsidian  (6r.  ^tay6f).  A  volcanic  gbsa, 
produced  b^  the  fusion  of  felspathic  rocks,  or 
those  contaming  or  composed  of  alkaline  sih- 
catcs.  The  composition  is,  in  consequence, 
very  variable,  and  depends  upon  that  of  the 
rock  which  has  been  melted  down.  It  is  of 
various  colours,  but  generally  black  and  opaque 
in  mass,  but  ash-grey  and  translucent  on  thin 
ed^s.  It  is  remarkable  for  its  perfect  eon- 
choidal  fracture  and  for  its  sharp  cutting  edges^ 
advantage  of  which  is  occasionally  taken  in 
Mexico  and  Peru  to  fashion  it  into  cutting  in- 
struments, as  well  as  into  the  points  of  arrovs 
and  lances.  Obsidian  is  chiefly  found  in  Ice- 
land, Ascension,  Teneriffe,  the  Lipari  Islands, 
Mexico,  Peru,  and  New  Zealand. 

Obsidional  Coins.  In  NumismaticB,  pieces 
struck  in  besieged  places  to  supply  the  want 
of  current  money.  They  are  of  various  base 
metals,  and  of  different  shapes.  Some  of  the 
oldest  known  are  those  which  were  strack  at 
the  siege  of  Pavia,  under  Francis  I. 

Obsidional  Crown  (LaL  corona  obsidion- 
alis).  In  Roman  Antiquities,  a  crown  granted 
by  the  state  to  the  general  who  raised  the  sie^ 
of  a  beleaguered  place.  It  was  formed  of  gcaaa 
growing  on  the  rampart 

Obsolete  (Lat.  obsoletus).  In  Zoology,  thm 
term  implies  that  a  part,  or  a  spot,  or  other 
character,  is  scarcely  discoverable. 

Obstetrics  (Lat  obstetricium,  se.  officimn, 
from  obstare,  to  sia7id  so  tu  to  give  assist^ 
ance).  The  name  frequently  given  to  the 
science  of  midwifery. 

Obtemper  (Lat  obt«mpero,  /  ohe*^).  In 
Scotch  Law,  to  obey  or  comply  with  a  judgment 
of  a  court 

Obtundents  (Lat  obhmdo,  Uunf).  Md- 
cilaginous,  oily,  and  other  bland  medicines, 
supposed  to  sheathe  parts  from  acrimonj,  and 
to  blunt  that  of  certain  morbid  secretioos. 

Obturator  ainscles  (Lat  obturare,  t4>elote 
up).  Certain  muscles  which  fill  up  openings  in 
bones. 

Obtnse  Ancle  (Lat  obtusus,  Ntmiei),  In 
Euclidian  Geometry,  an  angle  greater  than  a 
right  angle,  but  less  than  two  right  angles. 
Obttise,  in  this  sense,  is  opposed  to  aaUt. 

Obverse  or  Vaoe*  In  Nunusmatics,  the 
side  of  the  coin  which  contains  the  principal 
symbol :  usually,  in  the  coins  of  monaprhical 
states,  ancient  and  modem,  the  face  in  profile 
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•t>f  the  so^ereigft :  in  some  instances,  fhe  fall  or 
fanlf-length  figare.    [Nuiosicatics.] 

Omu  The  Ferayian  name  tbr.the  tnher- 
bearing  species  of  OxaHa,  yiz.  0.  erenata  and 
O.  tuberoaa, 

Ooeaaloiiallsm  or  Tbe  System  of  Oo- 
easlonal  CSanses.  In  Metaphysics,  a  name 
which  has  been  given  to  certain  theories  of  the 
Cartesian  school  of  philosophers  (especially 
Arnold  Genlinz,  of  Antwerp),  by  which  they 
accounted  for  the  apparent  action  of  the  soul 
on  the  body;  e.g.  in  the  phenomena  of  vo- 
luntary motion.  According  to  these  theories 
(which  were  more  or  less  clearly  developed  by 
different  writers),  the  will  was  not  the  cause  of 
the  action  of  the  body ;  but  whenever  the  will 
required  a  motion,  God  cansed  the  body  to 
move  in  the  required  direction.  [Habmomt, 
Pbe-bstabushedJ 

Oectdental  (Lat.  oocidentalis,  belonging  to 
the  setting  sun\  In  Gem  Sculpture,  a  term 
applied  to  those  predons  stones  which  possess 
an  inferior  degree  of  hardness  and  beauty. 

Oodpital  Bone  (Lat.  occiput,  the  hack 
fart  of  the  head).  The  irregularly  shaped 
bone  which  forms  the  posterior  and  inferior 
part  of  the  skull. 

Ocoolt  SolenoeB  (Lat.  occultns,  hid).  A 
term  applied  to  the  imaginary  sciences  of  the 
middle  ages — ^magic,  alchemy,  astrology,  espe- 
dally  the  former. 

Ooonltatlons  (Lat.  occultatio,  from  occulto, 
/  conceal).  Sometimes  called  hmar  ocetdta- 
tions,  or  occultations  of  stars  by  the  moon. 
Those  phenomena  in  which  a  star  or  planet 
becomes  hidden  firom  our  view  by  the  inter- 
vening passage  of  the  moon.  By  analogy,  a 
total  eclipse  of  the  sun  might  be  called  an 
oocultation  of  the  sun  by  the  moon. 

As  the  motion  of  the  moon  in  her  orbit  is 
from  west  to  east,  it  is  obvious  that,  when  she 
is  about  to  pass  over  a  star,  the  first  contact, 
or  the  immersion,  must  occurs  on  her  eastern 
limb;  and  the  emersion,  or  reappearance  of 
the  star,  must  take  place  on  her  western  limb. 
It  should,  however,  be  observed,  that  some 
slight  exceptions  to  this  rule  may  be  found 
where  the  moon  has  considerable  motion  in 
declination,  and  where  the  star  is  only  grazed 
orer  by  a  small  portion  of  the  northern  or 
southern  limb.  In  those  few  exceptional  cases, 
the  disappearance  and  reappearance  of  the  star 
may  both  occur  either  on  the  eastern  or  the 
western  side  of  the  limb. 

An  occultation,  like  a  solar  eclipse,  is  pre- 
sented only  to  a  portion  of  the  terrestrial  globe. 
For  suppose  an  observer  to  be  stationed  at  the 
star,  with  the  moon  between  him  and  the  earth, 
and  that  he  could  perceive  the  moon's  disc  pro- 
jected on  that  of  the  earth;  then  he  would 
observe  that  the  moon,  in  her  passage  over  the 
earth,  only  covered  a  portion  of  the  terrestrial 
disc,  and  it  is  evident  that  the  phenomenon  of 
the  oocultation  of  the  star  could  only  be  pre- 
sented to  that  portion  of  our  globe. 

The  piinciples  which  enter  into  the  calcula- 
tion of  oocultatiosu  are  just  the  same  as  for 
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eclipses  of  the  sun ;  the  only  difference  consists 
in  the  star  having  neither  motion,  parallax,  nor 
semidiameter,  so  that  the  moon's  motion  and 
parallax  are  to  be  employed  in  place  of  the 
relative  motion  and  the  relative  parallax.  For 
the  mode  of  conducting  the  calculation,  it  will 
therefore  be  sufficient  to  refer  to  the  article 
EcupsBS,  and  to  observe  that  the  consideration 
may  ^rhaps  be  simplified  by  giving  to  the  star 
a  motion  contrary  and  equal  to  that  of  the  moon, 
and  then  supposing  the  moon  herself  to  be 
stationary. 

In  the  case  of  a  planet,  it  may  be  necessary 
to  take  into  account  its  motion  and  parallax, 
and  perhaps  its  senudiameter,  if  great  nicety 
is  required. 

For  minute  details,  in  reference  to  the  calcu- 
lation of  occultations  in  all  their  varieties,  the 
reader  may  consult  Jeans'  Navigation^  part  ii. 
The  Astronomer  Koyal  has  lately  inferred, 
from  the  occultations  at  the  dark  limb,  that  the 
moon's  apparent  telescopic  character  is  much 
increased  by  irradiation.     [Moon.] 

Ooonponoy  (Lat.  occupo,  1  seize).  In 
Law,  the  taking  possession  by  any  one  of  a 
thing  of  which  there  is  no  owner,  and  the  right 
acquired  by  such  taking  possession.  AncienUy, 
when  a  man  held  land  pur  auter  vie  (for  the 
life  of  another),  and  died  before  that  other,  as 
this  estate  could  not  descend  to  his  heir,  nor 
revert  to  the  donor  until  the  determination  of 
the  life  upon  it,  it  was  considered  to  belong  of 
right  to  the  first  who  took  possession  of  it  for 
the  remainder  of  the  life,  which  was  termed 
general  occupanuiy.  When  the  gift  was  to 
one  and  his  heirs  for  the  life  of  another,  the 
heir  was  said  to  take  as  special  occupant, 
The  Statute  of  Frauds  (29  Ch.  II.  c.  3  sec 
12)  extended  the  testamentary  power  to  lands 
held  pur  auter  vie ;  and  it  is  now  provided  by 
the  Wills  Act  (7  Wm.  IV.  &  1  Vict  c  26)  that 
a  testator  may  devise  lands  held  by  him  pur 
auter  vie ;  and  if  no  such  dense  be  made,  and 
there  be  no  special  occupant,  the  estate  goes 
to  his  executors  or  administrators,  and  is  assets 
in  their  hands. 

Ooeupatloii  Bridget  A  bridge  erected 
for  the  convenience  of  accesb*  of  the  landowners 
of  property  severed  by  a  canal,  a  railway,  or 
a  common  road.  Occupation  bridges  mav  be 
either  foot,  or  bridle,  or  cart  bridges ;  and  the 
latter  are  usually  made  so  that  the  inclination 
of  the  line  of  their  axis  shall  not  exceed 
more  than  one  in  sixteen,  though  in  moun- 
tainous districts  the  inclination  given  to  occu- 
pation bridges  may  be  as  much  as  one  in 
eight. 

Ooeaa  (Gr.  "fiircay^s).  The  name  given  to 
the  great  body  of  water  covering  to  considerable 
but  variable  depth  a  large  proportion  of  the 
earth's  surface.  For  the  sake  of  convenience, 
various  names  are  given  to  certain  portions  of 
the  great  ocean,  and  ah<o  to  the  smaller  tracts 
of  oceanic  water  penetrating  the  land  or  nearly 
enclosed  by  it. 

The  principal  divisions  or  oceans  are  the 
Atlamiic,  the  Facifeo,  the  Iia>iAK,  the  Ascnc» 
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and  the  AsTABcna  The  prineit«l  smaller 
bodies  of  salt  water  haying  special  names  are 
either  Seas,  as  the  Mkditebranean  ;  Guure,  as 
the  Mbxican  Guu*  ;  or  Bays,  as  Hudson's  Bat. 
All  these  will  be  found  referred  to  under  special 
headings. 

The  total  area  of  ocean  is  generallj  estimated 
at  about  146  miUions  of  square  miles,  being  two- 
thirds  of  the  whole  surface  of  the  globe.  The 
most  remarkable  physical  phenomena  are  the 
depth  of  water,  the  quantity  of  salt  and  other 
soEd  matter  contained  in  Uie  sea^  the  colour, 
and  occasional  phosphorescence  of  the  sea,  the 
temperature,  the  Tarious  Tmas  and  Gubbbmts 
that  disturb  its  equilibrium,  and  the  nature 
of  the  CoAST-Lzzni  enclosing  the  various  sub- 
diyisions.  The  former  of  Uiese  will  be  briefly 
considered  in  the  present  article,  the  rest  beinff 
noticed  under  distinct  headings.  The  general 
outlines  of  the  subject,  and  its  reference  to  the 
other  phenomena  of  water  on  the  earth,  are 
treated  under  the  title  Htdbologt. 

Depth  of  the  C^an.— Up  to  a  very  recent 
period,  the  only  means  of  ascertaining  by  ex- 
periment the  depth  of  deep  or  '  blue '  water,  and 
the  nature  of  the  sea  bottom  at  great  depths, 
were  extremely  insufBicient  and  imsatiBfactory. 
The  apparatus  now  generally  employed  consists 
of  a  very  heavy  weight  carrying  down  a  pair 
of  nippers  or  clamp,  serving  as  a  kind  of  dredge. 
When  the  weight  reaches  the  bottom,  it  detaches 
itself  and  is  left  behind,  the  line  bringing  up 
the  dredge  or  dip  with  considerable  quantities 
of  the  bottom  when  it  is  soft  or  movable. 
The  observations  made  with  these  modern 
contrivances  have  been  chiefly  in  the  North 
Atlantic  Ocean,  and  in  reference  to  the  deter- 
mination of  a  line  fit  for  the  reception  of  a 
telegraph  cable,  but  the  results  are  very  im- 
portant in  general  hydrology. 

The  bed  of  the  North  Atlantic  is  shallow  for 
some  distance  from  the  land  on  both  shores, 
and  as  fEir  as  230  miles  from  the  Irish  coast 
is  only  1,820  feet  deep.  Within  twenty  miles 
there  is  then  a  fall  of  9,000  feet,  and  from  this 
to  the  corresponding  point  on  the  American  side, 
a  distance  of  1,200  miles,  the  depth  continues 
almost  the  same,  the  bottom  very  slightly 
undulating. 

From  various  observations  made  at  different 
times,  it  appears  that  the  bottom  of  the  North 
Atlantic  descends  in  a  series  of  step-like  de- 
pressions to  a  depth  of  about  30,000  feet  below 
the  mean  level  of  the  surface.  Between  the 
North  and  South  Atlantic  is  a  submarine 
mountain  chain  broken  by  deep  gorges,  and 
coming  to  the  surface  in  the  Azores  and  Cape 
de  Ve^  islands.  The  South  Atlantic  is  deep, 
but  unknown.  The  Pacific  appears  to  be 
deeper  than  the  Atlantic  in  proportidlii  to  its 
greater  extent^  but  the  soundings  are  less 
complete. 

Mineral  Contents  of  Sea-water. — ^The  propor- 
tion of  common  salt  held  in  the  sea  varies  con- 
siderably in  different  parts  of  the  ocean  and  at 
different  depths.  The  average  of  solid  matter 
is  about  thirfy-four  and  one-third  parts  in  a 
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thousand,  of  which  about  two-thirds  itf  c 
salt.  Of  the  remainder,  the  principal  ecoita- 
tuents  are  diloride  of  magnesium  (about  five 
and  a  half  parts  in  a  thousand)  and  sulphate 
of  soda  (about  four  and  a  half  parts  m  a 
thousand),  the  rest  being  chiefly  carbosiate  of 
lime  and  silica.  Traces  more  or  less  abondut 
of  thirty-one  of  the  elements  have  been  already 
found  in  sea^water,  and  probably  others  exist 
The  list  includes  all  the  gases,  all  the  non- 
metallic  solids  except  selenium;  and  of  the 
metals,  gold,  silver,  copper,  lead,  zinc,  cobalt, 
nickel,  arsenic,  iron,  manganese,  aluminiDm, 
magnesium,  calcium,  strontian,  barium,  Bodinm, 
potassium,  lithium,  and  the  newly  determined 
elements  caesium  and  rubidium. 

The  saltness  of  sea-water  at  particular  places 
is  influenced  by  temporary  causes—stormB,  for 
example ;  as  well  as  by  the  neighbourhood  of 
large  rivers,  and  permanent  accumulationB  of 
ice.  A  series  of  experiments  on  this  subject 
were  made  some  years  ago,  and  the  foUoving 
are  the  general  conclusions  deduced :  1.  the  Son- 
them  Ocean  contains  more  salt  than  the  Nor- 
thern Ocean,  in  the  ratio  of  1*02919  to  1*02767. 
2.  The  mean  specific  gravitir  of  sea- water  near 
the  equator  is  1  *027 77.  3.  There  is  no  evidenoe 
that  uie  sea  at  great  depths  is  more  salt  than 
at  the  surface.  4.  The  sea  in  general  contains 
more  salt  where  it  is  deepest;  and  its  salt- 
ness is  always  diminished  in  the  vicinitj  of 
large  masses  of  ice.  6.  That  small  inland  seas, 
communicating  with  the  ocean,  are  generally 
less  salt  than  me  ocean.  6.  The  Mediteminean 
contains  a  rather  larger  proportion  of  salt  than 
the  ocean. 

Colour  and  Phosphoresoenee.  —  The  usnal 
colour  of  the  ocean  is  a  bluish-green,  of  a  darker 
tint  at  a  distance  from  land,  and  clearer  towards 
the  shores.  According  to  Mr.  Scoresby,  th« 
hue  of  the  Greenland  sea  varies  firom  ultrama- 
rine blue  to  olive  green,  and  from  the  purest 
transparency  to  great  opacity.  The  sor&ce  of 
the  Mediterranean,  in  its  upper  part,  has  at 
times  a  purple  tint.  In  the  gulf  of  Guinea 
the  sea  sometimea  appears  wlute;  about  the 
Maldive  Islands  .blad: ;  and  near  Gahfomia  it 
has  a  reddish  appearance.  Various  causes  co- 
operate to  produce  this  diversity  of  tint  The 
prevailing  blue  eolonr  may  be  ascribed  to  the 
greater  refrangibility  of  the  blue  rays  of  light, 
which,  by  reason  of  that  property,  jnss  in 
greatest  abundance  through  the  water.  The 
other  colours  are  ascribed  to  the  existence  of 
vast  numbers  of  minute  animalcnlse ;  to  marine 
vegetables  at  or  hear  the  surface ;  to  the  colour  of 
the  soil,  and  the  infusion  of  earthy  substances; 
and  very  frequently  the  tint  is  modified  by  the 
aspect  of  the  sky.  The  phosphorescent  or 
shining  appearance  of  the  ocean,  which  is  a 
common  pnenomenon,  is  ascribed  to  animal- 
culse,  and  especially  to  the  NoetHuo^, 

Temperature  of  the  Ocwm.— Water  being 
a  slow  conductor  of  heat,  the  tempeiatore  of 
the  ocean  is  much  more  uniform  than  that  of 
the  atmosphere.  At  a  certain  distance  from 
the  equator,  it  follows,  though  not  veiy  dosely. 
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the  mean  tempefrature  of  the  coxreflpondmg 
latitudes;  the  solar  action  being  greatly  modi- 
fied bj  the  existence  of  currents  which  convey 
the  temperature  of  one  region  to  another;  so 
that  at  any  place  the  temperature  of  the  water 
di?pcnds  in  some  measure  on  the  direction  of  the 
currents.  'Within  the  tropics  the  mean  tempe- 
rature at  the  surface  is  about  80^  Fahrenheit, 
and  generally  ranges  between  77^  and  84^.  At 
great  depths  the  temperature  is  nearly  the  same 
under  eyei^  latitude.  In  the  torrid  zone  it  is 
found  to  diminish  with  the  depth ;  in  the  polar 
seas  it  has  been  supposed  to  increase  witn  the 
depth,  but  recent  observations  seem  to  render 
thu  doubtful.  About  the  latitude  of  70°  it  is 
nearly  constant  at  all  depths. 

Ooeamui  (Gr.  *CtKtar6s).  In  Mythology, 
according  to  the  Hesiodic  Tkeogony,  the  son  of 
Ouranos  and  Gaia.  His  consort  was  Tethys, 
his  daughters  being  the  Oceanides.  In  Homer, 
the  word  ocean  denotes  the  riwr  or  stream  into 
which  the  sea — ffdUatro'ft— opened,  and  which 
was  supposed  to  encompass  the  earth. 

Oc«lot  (Mez.  ocelotl).  Several  small  spe- 
cies of  Fdis,  found  in  South  America,  are  thus 
named.  They  are  distinguished  by  spots  of 
a  black  or  dark  colour  on  a  tawny  ground, 
disposed  in  an  irregular  striped  pattern,  par- 
allel with  the  central  line  of  the  back.  They 
are  found  in  Brazil,  where  they  are  often  con- 
founded with  the  larger  spotted  Fdida  termed 
jaguars. 

Oobloenusjr  (G^.  ix^^'^P^'''^^  mob-rule),  A 
word  coined  to  express  the  condition  of  a  state 
in  which  the  populace  has  acquired  an  imme- 
diate illegal  control  over  the  government ;  and, 
bj  a  figure  commonly  used  in  the  exaggeration 
of  political  speakers  and  writers,  a  government 
in  which  the  power  of  the  lower  classes  pre- 
dominates, either  for  a  time  or  permanently. 

Oehnaoese  (Ochna,  one  of  the  genera).  A 
natoral  order  of  hypogynous  ExQgens  belonging 
to  the  Butal  allituice.  Its  distinguishing  fea- 
tures in  that  group  are  its  succulent  conical 
torus,  and  its  one-seeded  apocarpous  fruit, 
▼hose  ^ricarp  does  not  laminate.  The  spe- 
cies, wmch  are  comparatively  few,  possess  some 
medicinal  properties,  the  prevailing  quality 
being  bitterness.  They  are  found  in  tropical 
India,  as  well  as  in  America  and  Africa. 

Ocbnui.  A  yellow  variety  of  Bole,  from 
Oiawitza,  in  the  Bannat. 

Oelire(Gr.  tixp^s,  pale).  A  name  applied 
to  certam  metallic  oxides  occurring  in  an 
earthy  or  pulverulent  form,  especially  to  such 
as  are  used  for  pigments,  as  red  ochre,  yellow 
ochre,  &c. 

Oehreons  Zron-ore.  A  name  given  to 
ochieous  and  pulverulent  forms  of  Hematite 
and  Limonite. 

Oebro  or  Oolum.  The  Ahelmcschus  eseu- 
Untm ;  Musk  Ochro  is  A.  moschatus. 

<^lirolte«  The  name  given  by  Hermann  to 
a  mineral  which  is,  probably,  a  variety  of  Cerite, 
tendered  impure  by  an  admixture  of  Quartz. 

O^hroma  (Gr.  &xp^s,  pale  yellow).  A  genus 
of  Stereuliacea  belonging  to  South  America, 
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the  most  remarkable  species  of  which  is  O, 
LagopuSj  a  tree  forty  feet  high,  common  in  the 
West  Ipdies  and  Central  .America,  yielding  a 
soft  spongy  and  exceedingly  light  wood,  called 
eorktoood,  commonly  employed  as  a  substitute 
for  cork,  both  for  stopping  bottles,  and  for  the 
floats  of  fishing  nets. 

Oeimnin  (Gr.  AKt/ioy).  The  genus  of  La- 
biota  to  which  belongs  the  Basil,  one  of  the 
most  fragrant  and  aromatic  of  kitchen  herbs. 
The  most  esteemed  kind  is  O.  Basilioum,  the 
flavour  of  which  somewhat  resembles  cloves,  and 
is  much  employed  in  cookery  as  a  seasoning. 

Oorea«  less  properly  Oobrea  (Lat  a  boot). 
In  Botany,  a  name  applied  to  stipules  that  are 
membranous,  and  surround  the  stem  like  a 
sheath,  cohering  by  their  anterior  margins,  as 
in  Polygonum. 

OeriaflB  (Lat.).  In  Roman  Antiquities,  a 
covering  for  the  legs,  made  of  bronze,  brass, 
tin,  and  sometimes  of  silver  and  gold,  and 
lined  probably  with  felt  or  leather.  They 
were  equivalent  to  the  fnofjuTSef  of  the  Greeks, 
and  the  greaves  of  the  English.     [Greaves.] 

Oetaeterls  (Gr.  from  bicr^,  eight,  and  f^os, 
a  year).  A  cycle  or  period  of  eight  years,  after 
the  lapse  of  which  three  lunar  months  were 
added.  This  cycle  was  in  use  till  Meton's 
invention  of  the  golden  number,  or  cycle  of 
nineteen  years.  (Sir  G.  C.  Lewis,  Astronomy 
of  the  Ancients,  p.  38.) 

Ootaffon  (Gr.  okta^,  and  ymvla,  angle).  In 
Geometry,  a  plane  rectilineal  figure,  having 
eight  angles.  A  regular  octagon  is  equiangular 
as  well  as  equilateral;  its  area  is  4*8284271 
times  that  of  the  square  on  one  of  its  sides. 

Ootali^drlte.  A  name  for  Anatase  (oxide  of 
titanium),  from  its  occurrence  in  octahedrons. 

Octaliedron  (Gr.  hnr^,  and  cS^  side). 
In  Geometry,  a  solid  bounded  by  eight  pianos 
or  faces.  The  regular  octahedron,  one  of  the 
five  Platonic  bodies,  is  bounded  by  eight  equ^ 
equilateral  triangles.  .It  has  six  comers  or 
solid  angles,  each  of  which  is  formed  by  the 
meeting  of  four  «qual  plane  angles,  and  twelve 
edges.  Its  volume  is  0*4714045  times  that  of 
the  cube  on  one  of  its  edges. 

Oetaadrla  (Gr.  htcr^,  and  b.rl\p,  a  male). 
In  Botany,  one  of  the  Linniean  classes,  dis- 
tinguished by  having  eight  stamens. 

Octana.  In  Astronomy,  Octans  ffadleiantu 
(Hadle/s  Octant),  one  of  the  constellations 
formed  by  Lacaille  in  the  southern  hemisphere. 

[CoKSiraULATION.  ] 

Octant.  In  Astronomy,  octant  denotes  a 
position  or  aspect;  thus  the  moon  is  in  her 
octants  when  she  is  in  the  positions  interme- 
diate between  her  syzygies  and  quarters,  or  at 
4S°,  136°,  226<>,  and  316°  from  her  coiyunction. 

Octant.  In  Geometry,  the  eighth  part  of 
a  circle. 

Ootastjrie  (G^.  bferdumt^os).  In  Architec- 
ture, a  temple  or  other  building  having  eight 
columns  in  front 

Octave  (Lat.  octavus).  In  Ecclesiastics^ 
usage,  the  eighth  day  after  a  feast,  the  feast 
day  itself  included.    Thus,  the  first  Sunday 
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after  Easter  is  the  octane  of  Easter;  and 
the  CircQinciuon  (Jan.  1)  is  the  octava  nataUs 
Domini^  the  octave  of  Christmas. 

OcTATB.  In  Music,  an  harmonical  interval, 
containing  five  tones  and  two  semitones,  called 
by  the  ancient  authors  diapason. 

Octavo.  Usually  contracted  8yo. ;  that 
which  by  a  peculiar  folding  has  eight  leaves 
to  a  sheet. 

OotliiTariaiit.    [Xntabiant.] 

October  (Lat).  The  eighth  month  of  the 
old  Boman  year,  which  began  with  March.  It 
is  now  the  tenth  month.     [CA.LB2n>AB.] 

Ootopoda  (Gr.  3itT«S,  eight ;  iroO»,  a  foot). 
The  name  of  a  tribe  of  dibrandiiate  Cephalo- 
pods,  including  those  which  have  only  eight 
feet  or  cephalic  tentacular  appenda^s ;  also 
of  a  sub-order  of  apterous  insects,  including 
those  whidi  have  eight  feet,  as  the  tracheary 
Arachnidans. 

Octroi  (Fr. ;  from  Lat.  auctoritas,  autho- 
rity). Privilege  or  prerogative.  This  word 
implied  originally  a  right,  such  as  a  franchise, 
a  charter,  or  a  monopoly,  granted  to  some  in- 
dividual by  the  monarch.  In  modem  times 
it  has  been  used  almost  exclusively  to  repre- 
sent the  taxes  levied  by  the  corporations  of 
towns  in  France,  on  all  articles  of  consump- 
tion introduced  within  the  barriers.  These 
taxes  form  great  part  of  the  revenue  of  the 
principal  towns,  and  are  faintly  represented 
among  ourselves  by  the  coal-tax  levied  for  the 
benefit  of  the  city  of  London. 

It  does  not  by  any  means  follow  that  an 
octroi  is  necessarily  a  mischievous  form  of 
taxation ;  though  it  may  not  be,  and  seldom  is, 
wholly  just  in  its  incidence.  It  does  not  appear 
to  be  wasteful ;  for,  bein^  levied  on  articles  of 
immediate  consumption,  it  cannot  increase  the 
price  of  the  commodity  taxed  by  much  more 
than  the  amount  of  the  impost,  and  in  so  far 
as  it  is  expended  on  police,  or  for  other  pur- 
poses immediately  beneficial  to  the  inhabit- 
ants, it  may  be  fairly  levied  on  all  alike. 
But  if,  as  is  commonly  tlie  case,  a  great 
part  of  the  proceeds  is  laid  out  in  the  per- 
manent improvement  of  the  city  or  town,  it 
is  a  tax  on  consumers  expended  for  the  benefit 
of  landlords,  and  its  incidence  is  unjust.  On 
the  whole,  it  does  not  contrast  unfavourablv 
with  our  own  system  of  local  taxation,  which 
is  for  the  most  part  levied  on  the  occupier 
or  consumer,  and  seldom  upon  property,  even 
when  the  benefit  of  the  tax  is  almost  exclusively 
reaped  by  property  in  the  shape  of  permanent 
improvement.  Such  taxes  as  rates  for  making 
bridges,  roads,  drains,  workhouses,  in  so  far  as 
they  do  not  imply  repairs,  and  the  restoration 
of  a  portion  of  the  loss  caused  by  wear,  are 
entirely  for  the  benefit  of  property,  and  should 
be  paid  exclusively  by  landlords.     [Taxation.! 

OctyL  Capryl.  A  hydrocarbon  represented 
byCgHiT. 

Ootjrleno.    An  oily  body  represented  by 

OC7tlioo(Gr.^#ic^0oei,stp(/jf-nifimf^).    The 
name  applied  by  Bafinesque  to  a  naked  Cepha- 
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lopod,  sapposed  to  be  that  which  inhabits  aad 
constructs  the  argonaut  shell. 

OdaUaqnos,  properly  OdaUks  (Turk,  ods, 
a  chamber).  Female  slaves  employed  in  do- 
mestic service  about  the  persons  of  the  wires, 
female  relatives,  ^.  of  the  sultan. 

Odd  Vmnbor.  In  Arithmetic,  any  namber 
not  divisible  by  2  without  remainder;  the 
series  of  odd  numbers  is  1,  3, 5, 7. 9,  &c ;  and 
the  algebraic  form  by  which  they  are  expressed 
is  2n  +  1.  Every  prime  number,  excepting  2, 
is  an  odd  number.  The  difiTerences  of  the  suc- 
cessive terms  of  the  series  of  squsre  numbers 
produce  the  odd  numbers. 

Ode  (Gr.  <J8^,  a  song).  Among  the  Greeks 
and  Bomans,  a  short  lyric  composition,  usnalij 
intended  to  be  sung,  and  accompanied  by  rame 
musical  instrument,  generally  the  lyre ;  bence 
the  expression  lyric  verse.  In  the  modern 
sense  of  the  word,  the  ode  appears  to  be  dis- 
tinguished from  the  song  by  greater  length  and 
variety,  and  by^  not  being  necessarily  adapted 
to  music.  It  is  distinguished  also  from  the 
ballad  and  other  Sjpecies  of  lyric  poetry,  by  its 
being  confined  to  the  expression  of  sentiment, 
or  of  imaginative  thought,  on  subjects  not  ad- 
mitting of  narrative  except  incidentally.  Tbe 
odes  of  Pindar,  Anacreon,  and  Horace,  are,  in 
fact,  the  models  on  which  the  modem  notion 
of  the  ode  is  formed.  Until  the  science  of 
Greek  metres  was  accurately  explored,  the 
Pindaric  ode  was  supposed  to  admit  of  an 
excessive  irregularity  in  the  length  and  mea- 
sure of  lines ;  and  hence  the  Pindaric  ode« 
of  the  last  and  preceding  centuij  are  eon* 
structed  on  a  system  of  absolute  license  in  this 
respect  In  point  of  fact,  however,  a  scheme 
of  perfect  metrical  regularity  pervaded  the 
Greek  ode  both  in  Pindar  and  in  the  dramatic 
choruses,  in  which  a  strophe,  or  succession  of 
lines  in  varied  metres,  is  exactly  answered  in 
the  antistrophe  or  corresponding  series.  On 
the  other  hand,  the  Anacreontic  ode  consists 
of  a  number  of  lines  of  the  same  metrical 
len^  and  arrangement  .The  Horatian  ode, 
again,  is  generally  constructed  on  a  different 
system,  of  which  we  have  only  a  few  instsncei 
in  Greek,  in  the  Fragrnents  of  Alceus  and 
Sappho:  it  consists  of  an  indefinite  number 
of  stanzas,  precisely  similar  to  each  other, 
each    forming  a    complete    metrical    whole. 

[DiTHTBAMBIC  OdB  ;   MbTBB.] 

Odcrlte.     A  variety  of  black  Mica  fnm 

Sweden. 

Odeum  (Gr.  ^uow).  In  Greek  Architec- 
ture, a  building  in  general  form  and  arrange- 
ment closely  resembling  the  theatre,  but  morh 
smaller,  and  designed  for  musical  rehearsals 
in  preparation  for  the  celebration  of  the  great 
festivals.  The  first  building  of  this  kind  at 
Athens  was  raised  by  Pericles,  the  roof  beio^ 
constructed,  it  is  said,  of  masts  and  yaidi 
taken  from  Persian  ships  at  the  time  of  the 
invasion  of  Xerxes.  Others  were  erected  in 
later  times,  the  most  magnificent  being  that  of 
Herodes  Atticns.  But  no  detailed  deeeziption 
of  this  dass  of  buildings  is  extant. 
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Odlal«.  The  young  roots  of  the  Palmyra 
Palm,  Borassus  flabelli/ormia,  which  are  eaten 
iu  Ceylon. 

Odin.  A  ScandinaTian  deify,  who  seems, 
like  the  Zena  of  the  Greeks,  to  have  formed 
the  connecting  link  between  the  ancient  and 
more  rectrnt  systems  of  their  mythology.  Odin 
is  the  chief  of  the  gods ;  by  his  wife  Freya  or 
Friga,  he  has  two  chief  sons,  Thor  and  Baldr ; 
the  death  of  the  latter  (for  the  ScandinaTian 
gods  are  not  all  immortal)  famishes  many 
legends  to  the  norUiem  mythology,  parallel  to 
those  of  Achilles,  Rustem,  Meleager,  and  other 
heroes. 

According  to  the  Norae  mythologpr,  Odin  and 
the  .£sir  were  to  reign  until  the  twilight  of  the 
gods  had  come,  a  notion  embodied  also  in  the 
iBschylean  legend  of  Prometheus.    [Woden.1 

Odmyl.  A  product  resulting  from  th< 
distillation  of  oleic  acid  mixed  with  sulphur. 

Odometery  more  properly  Bodometar 
(6r.  bHiterpov,  from  i^os,  a  way,  and  iUrpov^  a 
measure).  An  instrument  by  which  the  distance 
trayersed  by  a  man  or  a  machine  is  ascertained, 
and  in  which  a  wheel  registers  the  number 
of  times  that  a  movement  of  oscillation  is  im- 
prt'ssed  upon  it.  Evidently  the  correctness  of 
the  distance  ascertained  in  this  manner,  must 
depend  upon  the  correctness  with  which  the 
unity  of  the  motion  is  ascertained  in  the  first 
instance,  and  the  correctness  with  which  the 
diTisions  are  maintained  and  registered. 

Odontalgia  (Gr.  o9ovTa\yia).  The  tooth- 
ache. 

OAontograpli.  In  Mechanics,  an  instrument 
invented  by  Professor  Willis  for  finding  the  arcs 
of  circles,  whicli,  used  in  the  construction  of  the 
teeth  of  wheels,  will  work  truly  on  each  other. 
It  consists  of  a  graduated  card  or  piece  of  wood, 
by  which  the  position  of  the  centres  and  radii 
of  the  arcs  of  the  teeth  can  easily  be  found. 
This  instrument  is  of  the  form  shown  in  the 
cut  a,  but  of  course  on  a  small  scale.  It  has 
the  bottom  edge  bevelled  off  at  an  an^le  of  75°. 
The  point  where  this  would  cut  the  nght-hand 
edge  is  the  zero  of  the  scales.  These  scales  are 
graduated  to  twentieths  of  an  inch,  to  avoid 
fractional  parts  in  the  tables,  and  depart  in 
wich  direction  from  the  zero,  the  upper  being 
thut  employed  in  finding  the  centres  of  the 
flanks  of  the  teeth  or  parts  within  the  pitch 
circle,  and  the  lower  for  finding  the  centres  of 
the  fiices  of  the  teeth  or  parts  without  the  pitch 
circle.  Tables  are  given  on  the  odontograph 
for  finding  tho  graduation  on  the  scale  corre- 
sponding to  any  given  pitch  and  number  of 
teeth.  Por  intermediate  pitches,  not  given  in 
the  table,  or  for  wheels  of  greater  size,  the 
corresponding  numbers  can  be  found  by  simple 
proportion.  For  wheels  of  only  twelve  teeth 
the  fianks  are  straight,  and  form  parts  of  radii 
of  the  pitch  circle. 

Let  A  be  the  centre  of  a  wheel,  KdL  the 
pitch  line.  Set  off  K  L  equal  to  the  pitch,  and 
bis<>ct  it  in  d.  Draw  radii  A  E,  A  L.  Place  the 
wlontograph  with  its  bevelled  edge  on  the 
radios  A  K,  and  zero  of  the  scale  on  the  pitch 
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line.  Then  look  out,  in  the  table  of  cenlrea 
for  the  flanks  of  teeth,  the  number  correspcnd- 
ing  to  the  pitch,  and  required  number  of  teeth, 
and  mark  off  this  point  h  from,  the  scale  of 
centres  for  the  flanks  of  teeth.  Then  remove 
the  odontograph,  and  similarly  place  it  on  the 
radius  A  L,  Find  in  the  table  of  centres  for 
the  faces  of  the  teeth  the  number  corresponding 
to  the  pitch  and  number  of  teeth  in  the  wheel, 
and  mark  it  off  at/,  on  the-scale  for  centres  of 
the  faces  of  teeth.  Then  describe  two  arcs 
from  h  and/,  with  h  d  and/<f  as  radii ;  these 


will  form  the  side  of  a  tooth.  Then,  from  4 
let  the  pitch  line  be  marked  off  into  as  many 
equal  spaces  as  there  are  teeth  in  the  wheel, 
and  let  these  be  divided  proportionally  to  the 
widths  of  the  teeth  and  spaces.  Through  k 
and  /,  with  radii  A  h  and  A/,  draw  circles. 
Take  A  ^  as  a  radius,  and,  placine  one  foot  of 
tho  compass  on  the  divisions  of  die  pitch  line, 
and  the  other  in  the  drcle  drawn  through  h, 
describe  a  series  of  arcs  forming  the  flanks  of 
the  teeth.  Similarly  with  radius /rf,  and  one 
\eg  of  the  compass  on  the  circle  drawn  through 
/,  describe  the  faces  of  the  teeth. 

For  an  annular  wheel  the  same  rules  apply, 
only  that  the  part  of  the  curve  which  is  face  in 
a  spur  wheel  becomes  the  flank  in  an  annular 
whe«l,  and  vice  versA.  For  a  rack,  the  pitch  line 
is  straight,  and  A  K,  A  L  ure  parallel  and  per- 
pendicular to  it,  at  a  distance  equal  to  the  pitch. 

As  these  odontograph  s  may  be  purchased  in 
a  very  convenient  form,  with  tables  for  theip 
use,  and  also  with  tables  of  the  widths  of  teeth, 
and  spaces  and  length  of  teeth  within  and 
without  the  pitch  circle,  it  is  not  necessary  to 
describe  them  in  further  detail  here.  (Fair- 
bairn's  Mills  and  Millufork.) 

OdontoUte  (Gr.  69ovs,  a  tooth,  and  Xf^i, 
stone)  or  Bone  Turquoise.  The  name  given 
to  fossil  bones  or  teeth,  coloured  by  oxide  of 
copper,  which  are  found  in  certain  tertiaiy  de- 
posits, as  in  Bas  Languedoc. 

Odontoloxy  (Gr.  hMs,  and  Xiy^s).  The 
branch  of  anatomical  science  which  treats  of 
the  teeth.     [Dbntes.] 

Odorln.  One  of  the  products  of  the  re- 
distillation of  the  volatile  oil  obtained  by  dis- 
tilling bone;  it  has  a  very  strong  and  dififiisible 
empyreumatic  odour,  and  is  regarded  by  TJn- 
veixlorben  as  a  peculiar  salifiable  base. 

Odonrs  of  Flowers.  The  odours  of 
fiowers  are  turned  to  good  accoimt  by  the 
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perfumer,  whose  choicest  scents  are  in  great 
measure  derived  from  this  source.  Mr.  Rimmel 
gives  the  following  classification  of  them : — 


CISMM 

Tjrpat 

""^r -sras?  - 

Geraniam. 

Bon     .    .    . 

Boee.    .    . 

Bbodium  or  Bose- 
urood. 

Jasmino    .    . 

Jaamine     .    . 

LilyoftheVaUey. 
Acacia. 

Otange-flower 

Orange  leaves. 

LUy. 

TuberoBO  .    . 

Taberoee    . 

Jonquil. 
Narcissns. 
Hyacinth. 
Caada. 

Violet  .    .    . 

Violet    .    . 

Orrisroot. 
Mignonette. 
Balsam  of  Pern. 
Balsam  of  Tola. 

JBalsamic  .    . 

Vanilla  .    . 

Benzoin. 
Tonqnin  bean. 
HeUotrope. 

Cassia. 

Spioo    .    .    . 

Cinnamon  •    ■ 

Nutmeg. 

Maoe. 

Pimenta. 

Clove    .    .    . 

Clove     .    .    ■ 

Carnation. 
Clove  Pink. 

Camphor  .    . 

Camphor    . 

Bosemary. 
Fatchonlj. 

Sandal .    .    . 

Bandalwood 

VetiTert. 
Cedar  Wood. 
Bergomot 

Citrine    .    .• 

Lemon   .    .    • 

Orange. 
Cedral. 
Limetta. 

Spike  Lavender. 

Thyme. 

Senwlet. 

Lavender  .    . 

Lavender    .    . 

Marjoram. 

Spearmint. 

Mint.    .    . 

Peppermint    ■ 

Balm. 
Bne. 

Badiane. 
Caraway. 

Aniseed    .    . 

Aniseed  .    .    . 

DiU. 

Coriander. 

FenneL 

Almond    .    { 

Bitter    Al- 

Laurel. 

monds    . 

Peach  kemela. 

MnBk    .    .    . 

Hndc     .    . 

Musk-seed. 

Musk-plant. 

Amber.    .    . 

Ambergris.    . 

dak-moss. 

Vmit   ... 

Pew.    .    . 

Quince. 

Odysseus  (Ghr.  'OSuo-o'c^t).  The  mythical 
chieftain  of  Ithaca,  whose  exploits  in  the  war 
against  Ilion  are  recounted  in  the  IHad,  and 
whose  return  from  Troj  is  related  in  the 
Odyssey,  In  the  former,  the  interest  attaching 
to  this  hero  is  subordinated  to  that  of  AchiUeus 
(Achilles) ;  but  from  the  moment  of  leaving  the 
Trojan  shore,  he  comes  before  us  as  a  being 
possessed  by  one  absorbing  desire — ^the  longing 
to  see  his  home  and  his  wife  once  more.  This 
groundwork  of  the  poem  at  once  su^ests  a 
comparison  with  the  leading  ideas  m  sudi 
myths  as  those  of  Heracles  and  lol^  Perseus 
and  Danad,  Paris  and  CEn6nd,  Sigurdr  and 
Brenhyldr;  and  the  solar  character  thus  sug- 
gested is  supported  by  the  general  current  of 
the  narrative  as  well  as  by  minor  details  of 
incidents  and  peculiarities  of  expression.  Like 
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Achillcus,  Odysseus  is  attended  by  Athene,  the 
dawn-goddess  [Minbbva],  and  like  him  he  bu 
a  weapon  which  none  but  himself  can  wield 
His  journey  from  Troy  to  Ithaca  exhibits  al- 
ternations of  gloom  and  sunshine,  but  the 
gloom  is  greatest  ss  he  approaches  his  own 
shores.  Ath^nft  here,  it  is  said,  destroys  \^i 
golden  locks,  and  takes  away  aU  beauty  &oa 
his  coimtenance.  He  enters  his  house  in  the 
tattered  garments  of  a  beggar;  but  when  sur- 
rounded by  the  suitors  whom  he  is  abont  to 
slay  [PEXBLOPii],  the  ancient  splendour  re- 
turns, as  his  arrows,  which,  like  those  of 
PhoBbus  and  Artemis,  never  miss  thdrmaii, 
bathe  the  hall  in  blood.  like  Achilleus  in  his 
vengeance,  Odysseus  is  not  satisfied  until  all  his 
foes  are  slain,  and  until  he  has  wreaked  bis 
fuiy  on  the  body  of  Melanthius,  as  AchiHeTS 
insulted  that  of  Hector.  The  incidents  in  the 
closing  scenes  are  in  dose  parallel  with  those 
of  the  final  confiict  in  the  Iliad ;  and  even  the 
temporary  dismay  of  Achilleus  whenstrngglitig 
with  the  streams  of  Scamander  and  Simoeis, 
reappears  in  the  fear  of  Odysseus  when  for  a 
brief  moment  the  suitors  seem  likely  to  get  the 
upper  hand.  The  poem  closes  with  a  splendid 
picture  of  repose,  and  Odysseus  finds  Penelc^ 
m  her  bridal  chamber  not  less  fait  than  when  he 
had  left  her  to  go  to  Troy,  as  lolA  and  (Enoni 
appear  in  all  their  radiant  beauty  in  the  last 
hours  of  Heracles  and  P^is. 

The  character  of  Odysseus  is,  in  short,  pre- 
cisely the  same  ethically  as  that  of  Achil- 
leus, Meleagros,  Paris,  Bellerophon,  and  other 
heroes,  and  regarded  in  its  gioundwoik,  &r 
from  being  taken  as  the  true  portrait  of  an 
Achaian  chieftain,  it  is  in  strictness  of  ipee«h 
scarcely  human.  The  attempt  to  treat  thes« 
portraits  as  genuine  pictures  of  national  cha- 
racter may  go  far  to  justify  the  repulsion 
which  Mr.  I^sent  and  other  recent  writers 
openly  avow  for  all  Greek  mythology.  This 
view  of  the  character  of  Odysseus  may  be 
found  in  Colonel  Muie's  History  of  Grttk 
Literature :  for  the  degree  in  which  it  fails  to 
explain  the  incidents  and  the  language  of  th« 
Odjmey,  see  Cox,  Tkebes  and  Argoe,  p.  93  frc 

The  name  Odysseus  may  be  traced  to  tin 
same  root  with  hXi^copuBu^  to  he  anffry\  but  the 
tale  by  which  his  nurse  Eui^deia  is  made  to 
account  for  it  throws  a  cnnous  light  on  the 
process  by  which  these  stories  grew  up. 
According  to  this  version,  he  was  so  namtf 
by  his  grandfather  Autolycus,  to  express  the 
hatred  generallv  felt  by  men  and  women  for 
the  crimes  and  robberies  of  that  chieftaio- 
But  the  name,  like  that  of  Ltcaon,  and  Lykios 
(Lycius),  Lykegenes,  as  epithets  of  Fhffbos, 
interprets  itself  as  a  mere  name  of  the  sun  : 
and  the  wrath  of  Odysseus,  like  that  of 
Achilles,  is  the  gloomy  time  during  which  the 
sun  is  veiled  l>y  storm-clouds,  as  \ht  gloiy  of 
Odysseus  was  dimmed  when  he  first  entered 
his  own  halL 

Odyvsey.  The  Homeric  poem  which  re- 
lates the  adventnres  of  Odysseus  on  his  re- 
turn from  Troy.    This  poem  exhibits  a  mtich 
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graiter  unity  of  oomposition  than  the  Iliad, 
while  it  seems  on  the  whole  to  be  the  work  of 
a  somewhat  later  age.  But  although  there  is 
throughout  a  unity  of  plan,  the  tale  of  the 
death  of  Achillens,  the  longer  Uy  of  Demo- 
docns,  the  episode  of  the  solar  herds  in  Thri- 
nakia,  with  other  passages,  point  apparently 
to  a  time  when  Uiese^  and  perhaps  other 
portions  of  the  poem,  existed  in  the  form  of 
separate  lays.  (Grote,  Hist  of  Greece,  part  i. ; 
Miire,  CrUieal  History  of  Greek  Literature; 
Gladstone,  Homer  and  the  Homeric  Age ;  Cos, 
Tales  of  T^ebee  and  Argoe,)    [Iliad  ;  Eric] 

IBemneiiloal  (Gr.  o2KovyACKUc<Js,  qfthe  whole 
vorldy  In  the  Greek  language,  aterm  applied  to 
ecclesiastical  matters  in  the  sense  of  universal. 
Several  patriarchs  of  Constantinople  assumed 
the  title  of  iseumenical,  apparently  in  opposi- 
tion to  the  pretensions  of  the  bishop  of  Borne. 
(Ecumenical  councils  are  those  to  which  pre- 
lates resorted  from  eveiy  part  of  Christendom 
under  the  juzisdietion  of  the  Boman  empire. 
[C0UK01L.3 

JMema  (Gr.  Mffut).  A  puffiness  or  swell- 
ing of  parts  arising  from  water  collecting  in 
the  eeUular  membranes. 

IBdipos  (Gr.  OtUrovs),  In  the  Mythology 
of  Thebes,  a  son  of  Laios,  who  slays  his  father, 
destroys  the  Sphinx,  and  marries  his  mother 
locastd  ( Jocasta).  The  solar  character  of  this 
legend  is  renderod  eyidenton  an  examination  of 
its  details.  The  name  of  locastd  belongs  to  the 
same  famfly  with  those  of  I0I6,  lolaoe,  lamos, 
lobates,  all  expressing  the  violet  colour.  His 
father  Laios,  like  Acrisios,  Priam,  and  Aleos, 
dreads  his  own  child,  and  exposes  him  on  a 
mountain  side.  But>  as  Indra  slays  DahanA  and 
the  Night  who  bare  him,  so  CEdipus  must  slay 
Laios  at  the  beginning  of  his  career,  in  whic^ 
like  Herades,  Theseus,  Perseus,  and  all  other 
kindred  heroes,  he  must  slay  a  monster  which 
oppresses  the  people  of  his  land.  This  monster, 
the  Sphinx,  belongs  to  the  same  class  with 
Python,  Typhon,  Fafhir,  and  Polyphemus.  As 
in  the  mythology  of  the  north  Fafhir  is  the 
dragon  of  winter  who  encxrdes  the  treasures  of 
the  earth  within  his  pitiless  folds,  so  is  the 
Sphinx  the  dark  and  lowering  cloud,  hanging 
orer  the  eart^  during  a  time  of  drought,  and 
heightening  its  agonies,  until  (Edipus,  who 
alone  knows  her  mysterious  speech  ^as  the  sun 
was  said  to  understand  the  muttenngs  of  the 
thnnder),  hurls  her  from  the  hiU  on  which  she 
ia  seated,  as  the  doud,  in  Vedic  language, 
smitten  by  India  breaks  into  rain,  and  then 
▼aniahes  away.  As  his  veward,  (Edipus  is 
married  to  locastft;  but  locastd,  instead  of 
being  the  bride  from  whom  he  had  been  early 
parted,  as  Heracles  was  from  I0I6,  and  Odysseus 
from  Penelop^,  is  in  the  Theban  my&i  his 
mother:  and  thus  a  yein  of  more  modem 
eUiical  belief  was  introduced  into  the  legend. 
The  morality  of  men  could  not  recognise  a 
form  of  speech  in  which  the  same  person 
might,  with  the  interchangeable  characters  of 
the  Vedic  gods,  be  represented  as  at  once  the 
son  and  the  husband  of  another.  Hence  the 
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EBDors  of  Laios  is  made  to  work  an  awAd 
,  yengeance.  Iocast6  slays  herself  in  her  mar- 
'  riage  chamber,  and  Gfldipus  tears  out  his  eyes. 
'  The  remainder  of  the  tale  is  one  of  gloom  and 
darkness,  until  in  the  last  scene  (in  the  company 
of  Theseus,  the  solar  hero  of  Attica),  CEdipus 
goes  forth  to  die  amid  the  bUze  of  lightning  in 
the  sacred  grove  of  the  Eumenides.  In  his 
last  hours,  his  eyes  had  rested  on  Antigone,  the 
fair  and  tender  light  which  comes  across  the 
eastern  heaven  as  the  sun  sinks  in  the  west. 
(Max  Miiller,  Comparative  Mythology.)  But 
throughout  the  several  incidents  of  his  career, 
he  was  only  fulfilling  his  doom.  Heracles  and 
loU  must  meet  when  the  day  is  done;  and 
hence  arose  the  idea  of  that  'Aj^^nj,  or  invin- 
cible necessity  [MonA],  which  in  post-Homeric 
times  came  to  be  regarded  as  more  powerful 
than  Zeus  himself. 

The  myth  refers  the  name  CEdipus  to  the 
swelling  (oiScw,  to  swell)  of  the  feet  caused 
by  the  Ught  bandagibg  of  his  ankles  when  he 
was  exposed  on  Githsron.  The  story  has  much 
the  same  value  with  that  in  which  Eurycleia 
accounts  for  the  name  Odtssbus.  If  the  legend 
be  right  in  referring  it  to  qib4w  at  all,  the  idea 
conveyed  is  that  of  the  sweUin^^  of  the  sun  as 
it  rises  from  a  point  of  Ught  to  its  fall  diameter 
above  the  horizon.  For  a  more  complete  analy- 
sis of  the  story,  see  Br^  Le  Nythe  d!(Edipe. 

(BU  «e  Bomif  (Fr,  buffs  eye),  A  small 
light  formed  in  a  roof  for  the  purpose  of 
lighting  an  attic,  or  a  story  in  it.  The  small 
openings  in  a  dome  are  also  called  by  this 
name,  as  the  yeux  de  boeuf  of  the  dome  of 
St.  PeteVs  at  Borne. 

IBaantiie  (Gr.  oivdvOti),  In  Botany,  a 
genus  of  UmbeUiftra,  some  species  of  which 
are  poisonous.  (E.orocata,  the  Water  Hem- 
lock, found  in  wet  ditches  in  this  country, 
is  one  of  the  most  virulent.  Its  roots  consist 
of  a  number  of  thick,  whitish,  parsnip-like 
tubers,  a  resemblance  which  has  been  the 
cause  of  fatal  accidents,  since  they  act  as 
an  acrid  narcotic  poison.  The  plant  is  some- 
times called  by  country  people  five'fingered 
rooty  and  has  some  reputation  as  a  remedy  in 
diseases  of  the  skin.  (E.  Phellandria,  (K 
fisttdosoj  and  (E.  pimpineUoides  are  other 
common  British  plants.  Some  of  the  species 
produce  innocuous  tubers,  which  are  eaten  as 
food. 

CBnantlile  SUier.  A  peculiar  compound, 
upon  which  thefragraney  and  persistent  odour 
01  certain  wines  depend.  It  remains  in  the 
form  of  an  oily  liquid  when  large  quantities 
of  wine  are  distilled.  By  mixing  it  with  an 
alkali  and  decomposing  the  mixture  by  sul- 
phuric add,  a  product  is  obtained  which  has 
been  termed  cmanthie  add.  A  solid  substance 
'  called  oenantkio  ether,  and  used  in  Bavaria  for 
flavouring  inferior  wines,  was  exhibited  in  the 
International  Exhibition  of  1862. 

ffinanthol.  A  product  of  the  destmetive 
distillation  of  castor  oil.  When  purified,  it  is 
a  dear  liquid  of  a  peculiar  pungent  smell  and 
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(BaantliyUo  Acid.  An  acid  of  a  peculiar ; 
aromatic  odour,  obtained  by  the  action  of  nitric  : 
acid  on  castor  oil  or  oenanthol ;  it  also  occurs 
in  the  fousel  oil  of  maize  spirit.  { 

OSnometer  (Gr.  olvos,  and  fiirpoy).  A 
hydrometer  adapted  to  the  determination  of 
the  strength  of  wines. 

OSn6n6.     [Paris.] 

OSnotbera  (Gt.  oiv6erffMs).  A  genus  of 
Ona/fracea},  soipe  showy  species  of  which  are 
cultivated  in  gardens  under  the  name  of  Evening 
Primrose.  T%e  roots  of  O.  biennis^  the  common 
evening  primrose,  eaten  after  meals,  are  said 
to  be,  like  olives,  incentives  to  wine-drinking. 

(Bnotbionio  £L9lA  (Or.  otvos^  and  0cM)r, 
sulphur).  An  acid  formed  during  the  action 
of  sulphuric  acid  upon  alcohol.  Sertuemer 
gave  it  the  above  name :  it  is  the  sulphovinic 
acid  of  other  chemists. 

Oentedite.  A  silico-titanite  of  Zirconia, 
found  at  Arendal  in  Norway,  in  brilliant 
reddish-brown  opaque  or  slightly  translucent 
crystals,  generally  on  crystals  of  Pyroxene. 
It'is  probably  an  altered  Zircon.  Named  after 
the  vSwedish  chemist  Oersted. 

OBsopliasltis  (Gr.).  Inflammation  of  the 
cxjsophagufl. 

(Biopliasotoiiiy  (Gt.  olawpdyos;  r^/uw, 
1  cut).  The  operation  of  cutting  into  the 
oesophagus,  or  gullet,  for  the  purpose  of 
removing  some  foreign  substance. 

CBsopbaeriui  (Or.  olcotpdyos,  the  ffuUet), 
The  tube  by  which  food  is  conveyed  from  the 
posterior  part  of  the  mouth,  or  pharpix,  to  the 
stomach-     The  gullet. 

(Bstras  (Gr.  oI<rrpos,  a  gad-fly).  The  name 
of  a  genus  of  Dipterous  insects,  some  of  which 
lay  their  eggs  in  the  skin  of  quadrupeds,  which 
they  pierce  for  that  purpose ;  others  near  the 
nose,  up  which  the  larvae  creep  to  the  frontal 
sinuses.  The  flies  of  an  allied  genus  ( Gastero- 
philua)  attach  their  eggs  to  the  hairs  in  situa- 
tions where  they  can  be  licked  off  and 
swallowed.  As  their  vitality  protects  them 
from  the  action  of  the  gastric  juice,  they  are 
hatched  in  the  stomach,  and  the  larvae  attach 
themselves  to  the  inner  membrane,  forming 
what  are  called  bctta  in  the  horse. 

Offa  Belmontil*  A  term  applied  by  some 
of  the  old  chemists  to  carbonate  of  ammonia 
thrown  down  from  its  aqueous  solution  by  the 
addition  of  alcohol. 

Offout.  In  Printing,  that  part  of  a  printed 
sheet  which  cuts  off,  and  which  when  folded  is 
inserted  in  the  middle  of  the  other  part,  forming 
together  a  regular  and  orderly  succession  of  aU 
the  pages  in  the  signature. 

Offerings  (Lat.  obfero,  /  brmg).  literally, 
gifts  presented  at  the  altar  in  token  of  acknow- 
ledgen^ent  of  the  divine  goodness.  Offerings 
constituted  a  large  portion  of  the  Jewish 
worship.  They  consisted  chiefly  of  .bread, 
salt,  fruits,  wine,  and  oil,  and  had  different 
names  according  to  the  purposes  for  which  they 
were  employed.  A  distinction  has  often  been 
made  between  offbrings  and  sacriflces  [Sacri- 
fice] ;  the  former  being  said  to  refer  only  to 
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the  fruits  of  the  earth,  the  latter  to  animals; 
but  this  can  scarcely  have  been  the  case,  for 
both  the  burnt  offering  and  the  sin  offering 
required  animals  to  be  sacrificed.  Among  the 
Greeks,  Romans,  and  other  nations,  the  ume 
practice  prevailed  of  offering  at  their  altu9 
wheat,  flour,  and  bread.  In  a  modem  sense,  the 
term  offering  is  applied  to  certain  eodesiastical 
dues  payable  by  custom,  as  the  Easter  offeiingE, 
&c.  This  latter  custom  has  obtained  from 
the  first  period  of  Christianity,  when  those  who 
officiated  at  the  altar  had  no  other  mainteniace 
or  allowance  than  the  free  gifts  or  offerings 
(oblationes)  of  the  people. 

Offertory.  The  first  part  of  the  Mass,  in 
which  the  priest  prepares  the  elements  for 
consecration.  In  the  oflice  of  the  church  of 
England  communion,  it  denotes  the  sent^ncea 
which  are  recited  by  the  officiating  priest  vhil« 
the  people  are  making  their  oblations  or  aSe^ 
ings.     (Palmer,  Orig.  Lilurgica,) 

Olllee  round.  In  English  Law,  an  enqnij^ 
executed  by  some  officers  of  the  crom,  when 
certain  events  have  occurred  in  consequence  of 
which  the  crown  becomes  entitled  to  take 
possession  of  real  or  personal  property.  Soch 
are  the  finding  of  treasure  under  certain 
circumstances,  the  intestacy  of  a  bastard,  &c. 
The  verdict  of  a  coroner's  jury  of  felo  de  se  is 
an  instance  of  office  found,  on  which  the  crown 
is  entitled  to  take  possession  of  the  effects  of 
the  deceased.  There  are  many  cases,  howevfr. 
both  as  to  lands  and  chattels,  in  which  the 
crown  is  entitled  without  office  found. 

Official  (Lat.  officium,  duty).  In  the  Canon 
Law,  the  deputy  or  lieutenant  of  a  bishop,  abbot, 
&c.,  or  an  ecclesiastical  judge  appointed  It 
them.  The  principal  official  of  the  bishop  is 
his  chancellor,  whose  jurisdiction  is  cocxtcnsiTe 
with  the  diocese.  An  officials  foranew  (styled 
in  English  law  commissary)  is  appointed  to 
part  of  a  diocese  when  large.  The  court  of  th« 
official  is  styled  in  the  canon  law  his  ofideUty. 

Ollloliiftl  (Lat.  officina,  a  workshopX  In 
Pharmacy,  such  remedies  as  are  directed  by  the 
Pharmacopana  to  be  kept  in  the  apothecanes' 
shops. 

OfflniT-  A  Nautical  term,  denoting  a  part 
of  the  sea  at  a  considerable  distance  from  the 
shore  where  there  is  deep  water. 

Ofltet.  In  Architecture,  the  upper  soifs'^ 
left  uncovered  by  the  continuation  of  a  wiH 
above  the  place  where  the  thickness  diminishes, 
thus  forming  a  ledge. 

OfflMts.  In  Gardening,  a  name  g^ven  to 
young  radical  bulbs  when  separated  or  t«k<^ 
off  from  the  parent  roots ;  also  short  latent 
shoots  bearing  clustering  leaves  at  the  extre- 
mity. One  of  the  chief  methods  of  propagating 
plants  is  by  means  of  of&ets.  [Pbopaoition 
OP  Plants.] 

Offsets.  In  Surveying,  short  distances  from 
the  chain-line,  usually  measui^  with  a  r^d, 
called  an  offset  staff  the  most  conyenit^nt 
length  for  which  is  6  feet  7*2  inches,  being 
equal    to   10    links   of  the  surreying  chain. 

[SUBTBTINO.] 
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Oflreolte.  A  variety  of  Ripidolite,  from 
Kauris  in  Upper  Austria.  ' 

Ofpee  (Fr.  ogiye,  Ital.  augiTo).  In  Archi- 1 
tecture,  the  same  as  Oyma  Recta.  [Mouldikg.I 
OtfluaBMm  A  peculiar  kind  of  shorthand  | 
writing  in  use  among  the  ancient  Irish.  It 
consisted  of  certain  lines  and  marks  which ' 
derived  their  power  from  their  situation  and  | 
position,  as  they  stood  in  relation  to  one  j 
norisoDtal  principal  line,  over  or  under  which 
they  were  placed,  or  through  which  they  were 
drawn ;  the  characters  or  marks,  according  to 
their  position,  standing  in  the  place  of  vowels, 
consonants,  diphthongs,  &c. 

Ogiwe  or  Offiwiftl  (Fr.).  In  Architecture,  the 
term  used  by  the  French  to  express  the  arch 
struck  from  two  centres. 

Osrea  (Fr. ;  Span,  ogro,  ItaL  orco).  Tlio 
well-known  name  of  those  imaginary  monsters  < 
with  which  the  nursery  tales  of  England  abound. ! 
They  are  usually  represented,  like  the  Cyclops 
Polyphemus,  as  cannibals,  of  malignant  dis- 
positions, and  as  endowed  with  gigantic  height 
and  power.  By  some  the  term  offre  is  derived 
from.  Oegir,  one  of  the  giants  in  the  Scandinavian 
mythology  (Grimm's  Deutsche  Mytholoffie,  p. 
146);  while  others  have  thought  that  it  has 
been  borrowed  from  the  Ogurs,  or  Onogurs,  a 
savage  Asiatic  horde,  which  overran  part  of 
Europe  about  the  middle  of  the  fifth  century. 
The  Italian  form  of  the  word  seems  to  point 
to  the  Latin  orcus  as  its  origin. 

Ogy^iBn  Selagre.  The  name  given  to  the 
flood  of  Deucalion,  supposed  to  have  taken 
place  during  the  reign  of  Ogyges  in  Attica. 
[Delugb.] 

Oiiliom  (Gr.  olS4v,  to  svidV).  The  vine- 
mildew,  a  pest  to  which  grapes,  both  in  vine- 
yards and  hothouses,  have  of  late  years  been 
subject,  has  been  traced  to  the  attacks  of  a 
kind  of  fungus  which  has  been  referred  to 
this  genus,  0.  Tuckeri,  This  plant  is  one 
of  the  naked-spored  moulds.  Mr.  Berkeley, 
howerer,  thinks  that  the  OTdium  is  an  early 
stage  of  some  Eryaiphe.  Sulphur  is  the  only 
remedy  which  has,  as  yet,  been  discovered. 

Oil  of  Bricks.  A  term  applied  by  the  old 
chemists  to  the  empyreumatic  oil  obtained  by 
subjecting  a  brick  soaked  in  oil  to  the  process 
of  distillation  at  a  high  temperature.  This 
oil  is  used  by  lapidaries  as  a  vehicle  for  the 
emery  by  which  stones  and  gems  are  sawn  or 
cut. 

OH  Cake.  The  residuum  of  various  seeds 
after  expressing  the  oil,  especially  of  linseed 
and  rape ;  it  is  used  for  catUe-feeding  and  as 
manure. 

OU  Caps  or  Knbrioaton.  Cups  fitted 
to  the  bearing  or  frictional  surfaces  of  an 
engine,  for  the  purpose  of  lubricating  them, 
and  thus  of  diminishing  the  friction. 

Oil  Ctaa.  The  inflammable  gases  and 
vapours  (chiefly  hydrocarbons)  obtained  by 
passing  fixed  oils  tJbrough  red-hot  tubes,  and 
which  ma^  be  used  as  coal  gaSy  for  the  pur- 
poses of  illumination.  They  yield  a  brilliant 
light,  but  too  expensive  to  be  generally  adopted. 
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The  apparatus  for  the  production  of  oil  gas  is 
described  in  the  Quarterly  Journal  of  Science^ 
vol.  viii.  A  gallon  of  common  whale  oil  yields 
from  90  to  100  cubical  feet  of  gas ;  and  an 
Argand  burner,  giving  the  light  of  six  or 
seven  wax  candles,  consumes  from  1^  to  2 
cubical  feet  per  hour ;  whereas,  to  produce  the 
same  light,  from  5  to  6  cubic  feet  of  ooal  gas 
are  required. 

Oil  PaintiaK-.  Painting  in  which  the 
medium  for  using  the  colours  consists  partly  of 
oil.  Mere  decorative  work  was  often  executed 
with  oil  colour,  in  the  early  middle  ages  ;  but 
Hubert  and  John  van  Eyck,  early  in  the 
fifteenth  centur}%  were  the  first  to  substitute 
ail  or  varnish  painting  for  tempira,  in  the 
execution  of  pictures.  Oil  painting  has  the 
advantages,  above  all  other  modes,  of  afford- 
ing great  delicacy  of  execution,  a  imion  and 
insensible  blending  of  the  colours,  and  above  all 
that  of  imparting  great  force  to  its  effects.  Tlie 
principal  oils  used  are  those  extracted  from  the 
poppy,  nut,  and  linseed.  With  the  latter  driers 
are  mtroduced.  A  small  quantity  of  oil  only 
is  necessary,  the  colours  being  tempered  with 
turpentine,  and  with  mastic  or  copal  varnish. 
In  repairing  old  oil  pictures  no  oil  should  be 
used,  as  it  darkens  after  a  little  time.  Th« 
dry  colours  should  be  mixed  with  pure  mastic 
varnish,  and  tempered  in  their  application 
with  turpentine.     [Painting.] 

OU  Seed.  A  name  applied  to  the  seeds  of 
the  Ram-til,  Guizotia  oleifera. 

Oil  of  Vitriol.      [SuLPHUfilC  AciD.l 

Oils  (Ger.  61,  Lat.  oleum,  Gr.  %Kaiov). 
The  term  oU  is  applied  to  several  dissimi'ar 
and  distinct  organic  products,  such  as  Jixtd 
oils,  volatile  oils,  and  mineral  oils.  The  fixed 
or  fat  oils  are  either  of  vegetable  or  animal 
origin ;  they  are  compounds  of  carbon,  hydro- 
gen, and  oxygen,  the  relative  proportions  vary- 
ing but  little  in  the  several  species.  The  fol- 
lowing analyses  of  olive  and  spennaceti  oil 
may  be  assumed  as  types  of  the  rest : — 


Olive 

Sperm  aocti 

Oil 

Oil 

Carbon . 

.     77-2 

78-0 

Hydrogen      . 

.     13-3 

11-8 

Oxygen 

.       95 

10-2 

1000 


1000 


The  fixed  oils  abound  in  the  fruit  and  seed  of 
certain  plants;  they  are  lighter  than  water, 
imctuous,  and  insipid,  or  nearly  so.  Some  of 
these  require  a  low  temperature  for  their  con- 
gelation, such  as  linseed  oil ;  others,  such  as 
olive  oil,  concrete  at  a  temperature  higher  than 
the  freezing  point  of  water;  some  are  solid  at 
common  temperatures,  such  as  cocoa-nut  oil. 
Some  of  these  oils  when  exposed  to  air  absorb 
oxygen,  and  gradually  harden,  forming  a  kind 
of  varnish;  these  are  called  drying  oUs^  and  are 
the  vehicle  of  paints.  Linseed  oil  is  one  of  this 
kind.  Others  become  rancid,  as  almond  oil.  All 
these  oib,  like  the  different  kinds  of  fnt,  consist 
of  two  proximate  principles,  called  Hmrin  antl 
oiein:  the  former  is  the  fatty  portion,  vhieh 
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first  concretes  on  cooling  the  oil,  and  from 
which  the  olein,  or  oily  portion,  may  be  sepa- 
rated by  pressure.  These  oils  cannot  be  vola- 
tilised -without  decomposition.  At  a  red  heat 
they  are  resolved  into  volatile  and  gaseous  pro- 
ducts, among  -which  hydrocarbons  of  various 
kinds  predominate;  hence  the  use  of  these 
oils,  when  volatilised  and  burnt  b^  the  aid 
of  a  wick,  as  sources  of  artificial  light.  The 
action  of  the  alkalies  on  the  fat  oils  is  highly 
important  in  the  manufacture  of  soap. 

The  volatile  oils  are  generally  obtained  by 
distilling  the  vegetables  which  afford  them 
with  water.  They  fluctuate  in  density  a  little  on 
either  side  of  water :  they  are  sparingly  soluble 
in  water,  forming  the  perfum^  or  medicated 
waters,  such  as  rose  and  peppermint  water,  but 
are  mostly  soluble  in  alcohol,  forming  essences. 
A  few,  such  as  oil  of  turpentine,  of  lemon 
peel,  of  capivi  balsam,  &c,  are  hydrocarbons, 
1.  e.  they  consist  of  carbon  and  hydrogen  only ; 
the  greater  number,  however,  contain  oxygen 
as  one  of  their  ultimate  elements.  They  are 
chiefly  used  in  medicine  and  in  perfumerv, 
and  a  few  of  them  are  extensively  employed  m 
the  arts  as  vehicles  for  colours,  and  m  the 
manufacture  of  varnishes ;  this  is  especially  the 
case  with  oil  of  turpentine. 

The  term  mineral  oils  is  applied  to  a  number 
of  oily  bodies  derived  from  lignite  and  bitu- 
minous bodies  either  by  natural  or  artificial 
distillation.  These  oils  are  used  partly  for 
lubrication,  but  chiefly  for  illumination.  One 
of  the  most  important  of  the  materials  manu- 
factured from  these  sources  is  paraffin  oil,  the 
production  of  which  from  Boghead  cannel  ooal 
Las  been  carried  out  on  an  immense  scale  by 
Mr.  Young,  of  Bathgate,  near  Edinburgh. 

But  this  artificial  mineral  oil  has  recently 
encountered  a  formidable  rival  in  native  coal  ou, 
or  rock  oily  which  has  been  distilled  by  nature 
herself,  and  consequently  does  not  require 
those  preliminary  processes  which  oil  produced 
from  bituminous  coal  has  to  undergo.  These 
discoveries  have  been  made  principally  in  the 
United  States  of  America,  and  more  especially 
in  Canada.  In  the  latter  country  alone  no  less 
than  twenty  million  gallons  of  this  oil  have 
been  obtained  from  weUs,  several  of  which  are 
spouting  wells.  From  these  the  oil  rises,  pro- 
bably from  the  pressure  of  gas,  to  a  considerable 
height  above  the  surface  of  the  ground,  so  as 
not  to  require  pumping.  The  twenty  millions 
of  gallons,  which  represent  the  annual  produc- 
tion of  the  Canadian  wells,  may,  upon  a  mode- 
rate calculation,  be  said  to  furnish,  in  refined 
oil  alone,  illuminating  material  equal  to  one 
hundred  and  eighty  millions  of  pounds  of  sperm 
candles. 

The  importance  of  such  a  vast  amount  of 
illuminating  material  so  cheaply  obtained  can 
scarcely  be  overrated  in  connection  with  the 
question  of  the  production  of  artificial  light. 
Up  to  the  present  time,  the  refined  oil  from 
this  crude  petroleum  has  been  prevented  from 
coming  into  effective  competition  with  the 
original  paraffin  oU,  owing  to  the  carelessness 
710  * 


OLD  TESTAMENT 

with  which  the  former  has  been  manu&etured. 
There  is  a  considerable  poirtion  of  hght  naph- 
tha left  in  this  oil,  which  renders  it  capable 
of  forming  explosive  mixtures  in  the  lampe 
wherein  it  is  bumL  Both  these  American 
oils  require  to  be  stiU  further  freed  from  vola- 
tile naphtha.  They  would  then  fonn  valuablfi 
illuminating  materials.  From  an  economical 
point  of  view,  the  rock  oil  and  the  paraffin  oil 
approach  gas  much  more  closely  than  any  other 
iflumbating  agent  hitlierto  invented;  while  the 
enormous  quantities  in  which  these  cols  are  now 
being  produced  cannot  fail  to  make  them  still 
lower  m  price.  They  may  consequently  be  re- 
garded as  very  formidable  rivals  of  gaslight 

OUletfly  Oylets.  In  Mediseval  Ardiitec- 
ture,  the  term  oillets  is  applied  to  the  small 
openings,  or  loopholes  (sometunes  eiFCukr), 
through  which  in  mediaeval  fortifications  mis- 
siles were  discharged  against  the  enemy. 

Oisanlte.  A  name  for  Anatase  (oxide  of  ti- 
tanium), from  its  chief  locality,  Bouig  d'Oisans 
in  Dauphiny. 

Okenlte.  A  hydrated  bisilicate  of  lime, 
composed  of  28  per  cent,  of  lime,  silica  62,  and 
water  18.  It  generally  occurs  in  delicately 
fibrous  and  sometimes  m  radiating  masses,  of 
a  snow-white  colour,  with  a  tinge  of  yellow  or 
blue.  It  is  very  tough.  It  is  found  in  Diaeo 
Island;  Tupauraak  in  North  Greenland,  in 
amygdaloid ;  also  in  Faroe,  Iceland.  Named 
aften  Professor  Oken. 

OlaoAoeed  (Olaz,  one  of  the  genera).  A 
natural  order  of  hvpogynous  Exogens  b^ong- 
ing  to  the  Berberal  alliance,  and  Sstingaiabed 
by  its  valvate  regular  symmetrical  flowers,  its 
axile  placentae,  its  stamens  alternating  with 
the  petals,  and  its  pendulous  ovules.  It  con- 
sists for  the  most  part  of  tropical  shrubs. 

Olanin  (Lat.  oleum,  oil).  One  of  the  ingre- 
dients of  the  fetid  empyreumatac  oil  obtained 
by  distilling  bone  and  some  other  animal 
matters. 

Old  Sed  Sandstone.  The  name  fonneriy 
given  by  English  geologists  to  a  group  oi 
sandstones,  often  bf  a  rod  colour,  uid  ^fing 
beneath  the  carboniferous  limestones  in  some 
partsof  Herefordshire  and  South  Wales.  The 
name  was  adopted  in  contradistinction  to  that 
of  New  Kbd  Sandstonb,  firom  which  the  Old 
Bed  is  separated  by  the  carboniferous  series. 
The  old  red  sandstone  in  its  l7pi<»l  chancter 
exists  not  only  in  the  places  named,  but  in 
Scotland  and  in  Bussia ;  in  other  countries  it 
is  so  different  in  mineral  character  that  the 
name  is  quite  inapplicable.  The  rocks,  vbat- 
ever  they  may  be,  of  this  date  are  now  more 
generally  called  Bbvomiak  [whidi  seel. 

The  typical  old  red  consists  of  (1)  yeUowand 
red  sandstones  and  impure  limestones,  some- 
times magnesian,  together  called  the  Old  Rtd 
Conglomerate ;  (2)  a  sandstone  or  grit  ooosfflon- 
ally  used  for  flagstone ;  (3)  variegated  sand- 
stones and  bituminous  schists  overlying  a 
coarse  grit  and  conglomerate. 

Old  Testament.  The  name  given  to  the 
Hebrew  Scriptures.    The  period  erf  their  bebg 
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collected  is  unkno'WKi.    Sume  of  them  were  ia  ; 
existence  before  the  BabyloiUBh  captiyity  (600  \ 
ye;ii9  B.C.);   others  were  collected  at  a  later 
'(^eriod;    and  the  collection  as  it  at  present  I 
stands  was  completed  in  the  second  century 
before  Christ.      The  Jews    divided  the  Old 
Testament  into  the  Law,  the  Prophets,  and  | 
other  writings  known  by  the  name  Hagio-  I 
grapha,  of  which  the  Psalms  were  at  the  head.  | 
The  contents  of  the  Old  Testament  may  be 
conreniently  divided  into  the  Historical  Books,  | 
of  which  there  are  seventeen ;  the  Poetical,  of ; 
which  there  are  five ;  and  the  Prophetical,  of 
which  there  are    sixteen,  distinguished  into' 
the  books  of  four  greater  and  twelve  minor 
prophets.     The  Historical  Books  indnde  the 
Peutatench,  the  Books  of  Joshua,  Judges,  Ruth, ' 
two  Books  of  Samuel,  two  Books  of  Kings,  ' 
two  Books  of  Chronicles,  the  Books  of  £m, 
Nehemiah,  and  Esther.    The  Poetical  Books 
ioclode  the  Book  of  Jot),  the  PBalms,  the  Pro- 
verbs, Ecdesiastes,  and  the  Song  of  Solomon ; 
and  the  Prophetical  comprise  (of  the  greater)  | 
Isaiah,  Jeremiah,  Ea»kieX  and  Daniel,  and  (of  | 
the  minor)  Hosea,  Joel,  Amos,  Obadiah,  Jonah,  | 
Micah,  Kahum,  Habakkuk,  Zephaniah,  Haggai,  | 
Zechariah,  and  Malaehi.   [ Apoobtfha  ;  Bible  ; 
Biblical  Uistobt;    Tsstamknt;    Pbophbts; 

OldJIeldia  (after  Mr.  B.  A.  Oldfield).  A 
Bpecies  of  this  genus  of  Euphorbiacea,  called 
0.  africanUf  has  been  ascertained  to  furnish 
the  A&ican  Oak  or  African  Teak,  a  hard  wood 
said  to  be  one-third  stronger  than  English 
oak  or  Malabar  teak,  but  so  ponderous  that  it ' 
cannot  be  used  alone  for  such  purposes  as  ship-  ] 
building.  The  heartwood  is  very  durable  in 
places  where  there  is  a  free  current  of  air,  but 
io  confined  situations  it  is  apt  to  decay. 

Olea  (Lat).  A  genus  of  trees  belonging  to 
the  CHeacea  and  the  Linnean  Diandria  Mono- 
ijj/4ia.  The  OUa  stirojp^a,  or  Common  Olive, 
lias  an  upright  stem,  with  numerous  branches, 
grows  to  the  height  of  twenty  or  thirt^jr  feet, 
and  differs  from  most  trees  in  yielding  a 
filed  oil  from  the  pericarp  instead  of  from 
the  seed. 

The  Olive-tree  has  in  all  ages  been  held  in 
peculiar  estimation;  .and  some  authors  have 
styled  it  a  mine  upon  earth.  It  was  sacred  to 
Athena.  [Mdiebva.]  Olive  wreaths  were  used  by 
the  Greeks  and  Bomans  to  crown  the  brows  of 
victors ;  and  it  is  still  universally  regarded  as 
emblematic  of  peace.  The  olive  flourishes  only 
io  warm  and  comparatively  dry  parts  of  the 
world,  as  in  the  South  of  France,  in  Spain, 
in  Italy,  Syria,  and  the  north  of  Africa;  and 
t!)ough  it  has  been  grown  in  the  open  air  in 
this  country,  its  fruit  dees  not  ripen.  The 
fruit  is  a  smooth  oval  plum,  about  three- 
quarters  of  an  inch  in  length,  and  half  an 
inch  in  diameter,  of  a  deep  violet  colour  when 
ripe,  whitish  and  fleshy  within,  bitter  and 
nauseous,  but  replete  with  a  bland  oiL  Olives 
intended  for  preservation  are  gathered  before 
they  are  ripe.  In  pickling,  the  object  is  to 
remove  and  to  preserve  them  green,  bv  im- 
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pregnating  them  with  a  brine  of  aromatisod 
sea  salt ;  and  for  this  purpose  various  methods 
are  employed. 

It  is  cluefly,  however,  for  the  sake  of  its  oil 
that  the  olive-tree  is  cultivated.  Olive  oil  is 
pale  yellow ;  its  density  is  '910.  When  fresh, 
and  c^  fine  quality,  it  is  almost  tasteless,  having 
onl:^  a  very  slight  and  agreeable  nutty  flavour. 
It  is  less  apt  than  most  other  fixed  oib  to 
become  viscid  by  exposure^  and  hence  is  pre- 
ferred for  greasing  dock  and  watch  work.  It 
is  largelv  used  as  an  article  of  food.  It  is  the 
principal  article  of  e:^rt  from,  the  kingdom  of 
Naples.  The  quantity  of  olive  oil  imported 
into  England  in  1863  was  19,866  tons,  of  the 
computed  value  of  1,138,386/.  In  1864  the 
quantity  was  somewhat  less.  There  was  for* 
merly  a  duty  of  eight  guineas  a  ton  on  olive 
oil,  but  it  is  now  admitted  free. 

OleaoesB  (Olea,  one  of  the  genera).  The 
natural  order  of  plants  which  contains  the 
Olive-tree  and  the  Ash.  It  belongs  to  the 
Solanal  alliance,  and  consists  of  trees  or  shrubs 
inhabiting  the  temperate  parts  of  the  world, 
and  distinguished  from  others  by  their  flowers 
being  monopetalous  and  diandrons,  with  a 
valvate  estivation. 

OleanAer.    [Nsbittic.] 

OtoeranoB  (Gr.  itK4Kpaifw).  The  head  of 
the  ulna.  The  process  of  the  lUna  which  forms 
the  elbow. 

Olellaiit  Gas.  Ethylene,  This  variety  of 
carburetted  hydrogen  may  be  obtained  by 
heating  a  mixture  of  two  measures  of  sulphuric 
acid  and  one  of  alcohoL  It  is  of  somewhat  less 
specific  gravity  than  atmospheric  air,  100  cubic 
inches  weighing  30'6  grains.  It  bums  with  a 
bright  white  fiaine,  and  produces  during  com- 
bustion such  proportions  of  carbonic  aeid  and 
water  as  show  that  one  volume  of  the  gas  is 
constituted  of  two  atoms  or  volumes  of  hydro- 
gen and  two  atoms  of  carbon ;  in  two  volumes, 
therefore,  it  contains  four  atoms  of  carbon  and 
four  of  hydrogen,  its  formula  being  O4  H4. 

When  two  volumes  of  chlorine  are  mixed 
with  one  of  olefiant  gas,  and  inflamed,  hydro- 
chloric acid  is  formed,  and  the  carbon  of  the 
gas  makes  its  appearance  in  the  form  of  dense 
black  soot  If  the  mixture,  instead  of  being 
kindled,  be  left  standing  over  water,  it  soon 
condenses  into  a  liquid  looking  like  oil  (hence 
the  term  ol^fiani  gas),  which  is  dichloride  of 
ethylene.  It  has  an  aromatic  odour,  not 
unlike  that  of  oil  of  caraways. 

Oleic  Add.  (CsqHs4  04.)  This  add  is 
obtained  by  saponifying  almond  oil  with  potash, 
and  decomposing  the  soap  by  hvdrocUonc  acid, 
which  separates  a  mixtmre  of  oleic  acid  and 
margarie  acid :  this,  by  digestion  with  oxide  of 
lead,  is  converted  into  oleate  and  maigarate  of 
lead,  and  by  digesting  these  in  ether,  an  acid 
oleate  of  lead  ia  dissolved.  The  ethereal  solution 
is  mixed  with  its  bulk  of  water  and  decom- 
posed by  hydrochloric  acid,  which  throws  down 
chloride  of  lead,  and  leaves  the  oleic  acid  in 
solution,  from  which  it  is  obtained  by  evapora- 
tion.   The  crude  oleic  acid,  produced  by  pres* 
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sure  in  the  manufacture  of  etearine  candles, 
may  be  similarly  purified. 

Oleic  acid  is  colourless,  concretes  at  about 
50^,  and  reddens  litmus ;  it  is  insoluble  in 
water,  but  abundantly  soluble  in  alcohol  The 
neutral  oleates  have  Uttle  tendency  to  crystal- 
lise. The  soluble  alkaline  oleates  are  soft 
fusible  compounds,  more  soluble  in  alcohol  than 
in  water,  and  are  decomposed  by  excess  of 
water,  into  free  alkali,  and  acid  compounds. 

Oleln  (Lat.  oleum,  oU).  (C114H104O1S.) 
Oieate  of  glycerine.  Olein  is  the  principal 
ingredient  in  the  fat  oils  which  remain  fluid 
at  common  temperatures.  It  is  procured  by 
separating  the  palmitin  and  stearin  from  a  fat 
oi^  by  cokl  and  pressure,  dissolving  the  liquid 
portion  in  ether,  evaporating,  and  digesting  the 
residue  in  cold  alcohol,  which  dissolves  the 
olein,  and  leaves  palmitin  and  stearin  un- 
dissolved. Olein  is  colourless,  inodorous,  and 
tasteless ;  its  specific  gravity  is  about  0*9.  It 
is  insoluble  in  water,  but  abundantly  soluble 
in  alcohol  and  in  ether.  It  remains  fluid 
at  32«>. 

Oleopbmipliorto  Add.  A  fatty  acid  con- 
taining phosphorus,  and  forming  one  of  the 
proximate  components  of  the  yo£k  of  eggs  aud 
of  the  brain.  In  combination  with  soda  it 
occurs  in  othor  parts  of  the  body^  its  quantity 
increasing  with  the  age  of  the  ammaL  Fishes 
with  tender  white  flesh  (whiting,  sole,  plaice, 
&c.)  contain  less  of  it  than  is  found  in  those 
of  a  firmer  musde  (salmon,  trout,  herring, 
mackerel,  &c.).     [Cbhkbuic  Acid.] 

Oleosaocliaraiii  (Lat.  oleum,  and  sac- 
charon,  sugar).  In  Pharmacy,  powdered  sugar 
mixed  or  imbued  with  certain  essential  oils; 
called  also  Elaosaccharum, 

Oleraoeons.  In  Botany  and  Horticulture, 
a  t«rm  applied  to  plants  having  esculent  pro- 
perties ;  i.e.  to  such  as  are  fit  for  kitchen  use,  or 
having  the  nature  of  a  potherb. 

Otoron,  3baws  of.    [Maritimb  Law.] 

0111101017  Verres.  The  nerves  of  smelL 
The  first  pair  of  nerves.  They  arise  from  the 
part  of  the  brain  called  the  corpora  striata, 
and,  perforating  the  ethmoid  bone,  are  distri- 
buted over  the  mucous  membrane  of  the  nose. 

Ollbanmii.  A  gum  resin,  imported  from 
the  Levant,  in  yellowish  white  and  nearly 
opaque  drops  or  tears ;  it  has  a  bitterish  flavour, 
and  has  been  used  in  medicine.  When  burnt, 
it  exhales  rather  an  agreeable  odour,  and  is 
sometimes  called  frankincnise.  Indian  Oli- 
banum  is  the  produce  of  Boswdiia  thwrifera, 
and  African  Ohbanum  of  B,  papyrifera. 

OUffaroliy  (Or.  hXiyapx^^)'  A  state  in 
which  the  sovereign  power  is  lodged  in  the 
hands  of  a  small  exclusive  class.  It  difiers  from 
aristocracy,  in  that  the  latter  term  appears  to 
designate  a  government  in  which  the  whole  of  a 
particular  class  or  interest.,  e.g.  the  noble,  the 
wealthy,  &c.,  share  directly  or  indirectly  in  the 
management  of  public  afSiirs ;  while,  in  an  oli- 
garchy, it  is  a  party  or  section  formed  out  of  one 
of  these  classes  which  ei\joys  the  advantages  of 
government. 
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OUfoeUUM  (Gr.  hxiyos,  little,  and  KAi», 
to  cleave).  A  soda-Felspar.  It  is  a  sihcaie  of 
soda  and  alumina,  composed  of  62*3  per  ceot 
of  silica,  alumina  23*5,  and  soda  14*2.  It  is 
white,  with  a  tinge  of  grey,  green,  yellow,  or 
red,  and  is  more  or  leaa  translucent  Tbe 
crystals,  which  often  occur  in  twins,  resemble 
those  of  Albite.  It  is  found  in  Temeriffe  in 
trachyte ;  and  in  granite  at  Kimito,  near  Stock- 
holm ;  also  at  Arendal  in  Norway,  Arri^  in 
France,  Haddam  in  Connecticut,  Siberia,  &c 

Oliffon  Spar.  A  variety  of  Spany  Iron- 
ore,  containing  twenty-five  per  cent  of  prot- 
oxide of  manganese;  found  at  Ehrenfrieders- 
dorf,  in  Saxony. 

Oliwa  (Lat.  an  olive).  A  genus  of  Pee^- 
branchiate  G-astropods,  dismembered  from  Utt 
Volutes  of  linnseus,  and  so  called  on  aceount 
of  the  long,  elliptical  shape  of  the  sheU.  T1» 
aperture  is  narrow,  long,  and  notched  oppoate 
to  the  spire,  which  is  short ;  the  folds  of  tlw 
columella  are  numerous,  add  resemble  striie. 
The  animal  has  a  large  foot,  the  anterior  por- 
tion of  which  is  marked  off  by  an  incision  on 
each  side.  The  horns  or  tentacula  are  slender, 
and  the  eyes  are  on  the  middle  of  their  eater 
side.  The  proboscis  and  the  breathing  tube 
are  tolerably  long;  there  is  no  opercolasi. 
The  species  of  Oliva  rival  the  cowrie  m  beaatr. 

Olive.    [OusA.] 

OUwe  Copper-ore  or  OUvenite.  A 
hydiated  arseniate  of  copper  of  an  olive-green 
colour,  the  finest  specimens  of  which  have  bed) 
found  in  ComwalL 

Olivine.  The  name  applied  to  varieties 
of  Chrysolite  of  inferior  colour  and  deamess. 
It  occurs  in  yellowish-green  or  olive-colonrwl 
masses  and  grains  embedded  in  basalt  and 
lava,  as  in  the  basalt  of  the  Giant's  Cxaseny 
in  Ireland,  the  trap  rock  of  Arthur's  Seat  near 
Edinburgh,  the  lavas  of  Unkel  on  the  Rhine, 
and  in  those  of  the  Sandwich  Islands.  It  ii 
also  sometimes  found  associated  with  meteoric 
iron.  Olivine  is  an  anhydrous  silicate  of  mif- 
nesia  and  protoxide  of  iron,  and  is  veiy  difBeut 
of  fusion. 

OUa  Fodrtda  (Span,  putrid  f/dxtwe).  The 
name  given  to  a  favourite  dish  of  all  dasset  is 
Spain ;  consisting  of  a  mixture  of  all  kindf  of 
meat  cut  into  small  pieces,  and  stewed  vith 
various  vegetables.  The  epithet  podrida  is 
applied  to  this  dish,  in  consequence  of  the 
poorer  classes  being  oblig^  to  serve  it  np 
so  often  that  the  odour  arising  from  loog 
keeping  is  far  from  agreeable.  The  phnse 
oUa  podrida  is  often  lued  metaphoricallj  in 
England  for  any  incongruous  melange. 

Olympiad  (Gr.  ^Xvfiirkis).  In  Chronokgv. 
a  Grecian  epoch  of  four  years,  being  the  in- 
terval between  the  celebration  of  the  Olympk 


Before  the  introduction  of  the  Metonicffclr, 
the  Olympic  year  began  sometimes  with  the 
full  moon  which  followed,  sometimes  with  that 
which  preceded,  the  summer  solstice.  Snb- 
sequent  to  the  introduction  of  that  cyde,  the 
year  always  commenced  with  the  eleventh  3ay 
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of  the  moon  which  followed  the  Bolstice,  and  it 
is  QfluaUj  regarded  as  beginning  on  the  first 
day  of  Jidj.  It  is  necessary  to  observe,  in  the 
comparison  of  dates,  that  as  the  Olympiads 
bi'gin  about  July  1,  the  first  six  months  of  a 
year  of  our  era  correspond  to  one  Olympic 
year,  and  the  second  to  another.  The  first 
year  of  the  first  Olympiad  began  776  years 
and  six  months  before  our  era;  hence,  in 
Older  to  reduce  the  date  by  Olympiads  to  our 
era,  the  rule  is  this :  Multiply  the  number  of 
the  past  Olympiad  by  four,  and  add  the  odd 
years;  subtract  the  sum  ftom  777,  if  before 
Christ,  or  subtract  776  from  the  sum,  if  after 
Christ :  the  remainder  will  be  the  year  before 
Christ  or  after  Christ,  if  the  event  happened 
in  the  first  six  months  of  the  Olympic  year, 
i.e.  between  Jul^  and  January ;  but  if  the 
event  happened  m  the  last  six  months  of  the 
Olympic  year,  or  between  January  and  July, 
the  remainder  in  either  case  must  be  dimi- 
nished by  one.  For  example :  the  foundation 
of  Rome  (according  to  Varro)  was  laid  in 
the  third  year  of  the  6th  Olympiad,  and  10th 
month  of  that  year ;  required  the  date  ?  Here 
6  complete  periods  are  elapsed;  therefore, 
5  X  4  +  3  «» 23 ;  and  777  -  23  -  754,  which  being 
diminished  by  1  gives  753  B.C.  for  the  date. 
The  month  corresponds  to  April. 

The  method  of  computing  time  by  Olympiads 
did  not  come  into  use  till  after  the  death 
of  Aleiander ;  it  first  appears  in  the  Parian 
Chronicle,  which  was  engraved  about  sixty 
years  after  that  event.  The  first  historian  who 
used  it  was  TimsBUS  Siculus,  who  wrote  a  few 
years  later.  About  200  years  b.  c.  Eratosthenes 
of  Alexandria  digested  a  chronological  table  of 
the  Olympiads. 

Oljmpto  Ckunes.  The  greatest  of  the 
national  festival  of  Greece,  celebrated  once 
erezy  four  years  at  Olympia,  or  Pisa,  in  Elis, 
in  honour  of  the  Olympian  Zeus  (Jupiter). 

These  games  were  said  to  have  been  insti- 
tuted about  1364  years  before  the  Christian 
era:  and,  having  fallen  into  disuse,  to  have 
been  revived  by  Iphitus,  king  of  Elis,  844  years 
B.C.  About  a  hundred  years  later,  it  is  said, 
the  practice  was  introduced  of  designating  the 
Olympic  period  by  the  name  of  the  victor. 
The  first  who  received  the  honour  was  Coroe- 
bas,  and  the  commencement  of  the  Olympiad  of 
Cortebus  forms  the  principal  era  of  Grecian 
chronology.  The  games  in  which  he  was  said 
to  be  the  victor  were  celebrated  about  the  time 
of  the  summer  solstice,  776  years  before  the 
era  of  the  Incarnation,  in  the  3938th  of  the 
Julian  period,  and  23  years,  according  to  the 
reckoning  of  Varro,  before  the  foundation  of 
Home.  But  the  historical  value  of  this  first 
recorded  Olympiad  is  very  small.  The  in- 
■cription  refers  to  a  time  nearly  three  centuries 
earlier  than  the  rise  of  contemporary  history ; 
and  we  have  no  means  of  verifying  the  indis- 
pensable fact  that  it  was  made  at  or  about  the 
time  of  the  events  which  it  commemorates. 
(Orote's  History  of  Greece,  part  i.  ch.  xix.) 

Like  the  other  public  festivals,  the  Olympian 
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games  might  be  attended  by  all  who  bore  th.e 
Hellenic  name ;  and  such  was  their  celebrity, 
that  spectators  crowded  to  witness  them,  not 
only  from  all  parts  of  > '  continuous  Greece ' 
('EAA&f  o-ivcx^s),  but  from  every  Ghreek  colony 
in  Europe,  Asia,  and  Africa  ('EAX&f  frKopoJ^ueh). 
In  these  games,  none  were  allowed  to  contend 
but  those  who  could  prove  that  they  were 
freemen  of  genuine  Hellenic  origin,  and  un- 
stained by  crime  or  immorality.  The  super- 
intendence belonged  sometimes  to  the  Pisans, 
but  for  the  most  part  to  the  Eleans,  by  whom 
the  Pisans  were  subdued.  On  one  occasion, 
in  the  one  hundred  and  fourth  Olympiad, 
the  management  was  forcibly  seized  on  by 
the  Arcadians.  The  contests  at  these  games 
consisted  in  athletic  exercises,  and  also  in 
those  of  music  and  poetry.  The  orators  were 
crowned  with  garlands  of  wild  olive.  The 
place  where  these  renowned  games  were  cele- 
brated is  a  plain,  now  called  Anti-Lalla,  op- 
posite the  little  town  of  Lalla.  See  a  recent 
careful  description  of  it  in  Sir  Thomas  Wyse's 
account  of  his  tours  in  the  Peloponnesus. 
The  games  commenced  a  little  after  the  sum- 
mer solstice,  on  the  14th  of  the  Attic  month 
HecatombsBon. 

Omander  ^7ood.  The  name  of  a  kind 
of  Calamander  wood  obtained  from  JHospyrot 
Ebenaster,    It  comes  from  Ceylon. 

Ombiia  (Gr.  6fA$pos,  rain),  A  name  for- 
merly applied  to  certain  fossil  Echini,  under 
the  supposition  of  their  having  fallen  from  tlio 
clouds. 

Ombrometer  (Gr.  £/it3pof,  rain ;  fifrpw, 
measure).  A  name  sometimes  given  to  the 
Rain-oauob. 

Omens  (Lat.  omina).  Casual  indications, 
from  which  men  believe  themselves  enabled  to 
conjecture  or  foretellfuture  events.  The  essential 
characteristic  of  all  omens  is  their  happening 
by  accident ;  and  it  is  this  which  distinguishes 
them  from  all  other  modes  of  divination.  This 
branch  of  superstition  seems  nearly  as  ancient 
as  the  world  itself;  and  in  none  do  we  find 
such  remarkable  indications  of  sameness  of 
origin.  Many  external  circumstances  appear 
to  be  received  in  almost  all  countries  as 
ominous.  The  omens  in  which  the  Thugs, 
or  secret  murderers  of  India,  trust  with  p<.>cu- 
liar  devotion,  are  almost  the  same  which  an 
ancient  Boman  would  have  observed  with  equal 
attention,  especially  the  appearance  of  animals 
on  the  right  or  left  hand.  In  classical  antiquity, 
however,  omens  appear  to  have  multiplied,  and 
to  have  been  the  subjects  of  more  curious 
superstition  in  later  than  in  earlier  ages.  There 
are  numberless  omens  in  Homer ;  but  they  are 
generally  of  the  simplest  description :  thunder 
and  lightning;  the  appearance  of  some  sacred 
birds,  esjpecially,  as  some  critics  have  observed, 
those  which  have  the  highest  fiight,  and  might 
be  supposed  to  have  arrived  immediately  from 
the  throne  of  Jove  himself.  Omens,  among 
the  Greeks  (and,  we  may  add,  among  almost 
all  nations  in  periods  of  ignorance,  and  amon^ 
the   vulgar   of  the  present  day),  may  be  di- 
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yided  into  three  classes :  those  derived  from  | 
liatural  occurrences,  relating  to  inanimate  ob-  i 
jects,  lightning,  earthquakes,  phosphoric  ap- 
pearances, &c. ;  those  derired  from  animals,  | 
especially  birds,  the  region  of  their  appearance,  j 
their  voices,  &c. ;  and  those  which  the  indi- 
vidual drew  from  sudden  sensations  of  his  own. 
Sneezing,  in  most  times  and  countries,  has  been 
a  peculiarly  ominous  occurrence.  The  Romans, 
as  is  well  known,  carried  the  science  of  omens 
to  a  very  profound  depth :  the  flight  of  birds 
was  the  main  element  in  artery ;  the  omens 
afforded  bj  the  entrails  of  sacrificed  animals,  in 
the  learning  of  exiispieium.  In  Greek  divina- 
tion, the  right  hand  denoted  good  luck,  and 
the  left  the  contrary.  Among  Uio  Romans  this 
rule  was  reversed,  although  their  writers  in 
later  times  often  adopt  tiie  Greek  mode  of 
expression.  This  difference  of  practice  arose 
from  the  position  of  the  augurs  at  the  time  of 
taking  the  omens.  In  both  systems  the  good 
omens  came  from  the  east ;  but  the  Greek  augurs 
faced  the  north,  and  hence  had  the  east  on 
the  right  hand,  whilst  the  Romans  faced  the 
south,  thus  having  the  east  on  the  left  hand. 

[AUOURS.] 

Omentnin  (Lat.\  This  membrane  is  formed 
of  a  duplicature  of  the  peritoneum,  and  en- 
closes more  or  less  fat.  It  is  attached  to  the 
stomach,  and  lies  on  the  anterior  surface  of  the 
intestines. 

Omniiad  Caltplis.     [MoHAMicRDAinsM.] 

Omnliui  (Lat  of  all).  In  Finance,  » term 
used  in  the  Stock  Exchange,  to  denote  the  va- 
rious kinds  of  stock  created  when  a  loan  is  nego- 
tiated. Up  to  the  year  1799,  it  was  the  general 
practice  of  the  government,  when  it  borrowed 
money,  to  provide  for  the  gradual  extinction  of 
part  of  the  debt,  by  the  creation  of  consob  for  the 
greater  part,  by  that  of  a  stock  bearing  a  high 
rate  of  interest,  which  might  at  a  subsequent 
period  be  lowered,  and  by  the  grant  of  long  or 
short  annuities,  the  effect  of  this  rule  being  to 
lay  a  larger  share  of  the  burden  on  the  immediate 
borrowers.  During  the  course  of  the  transaction, 
speculations  were  made  in  the  purchsse  and 
sale  of  these  stocks  jointly,  which  were  called 
omniim,,  because  the  premium  or  discount  wss 
calculated  upon  the  iniole  together.  The  excuse 
for  abandoning  the  custom  of  creating  omnium, 
severely  censured  at  the  time,  was  found  in 
the  enormous  loans  negotiated,  and  the  oom- 
pnrative  ease  of  creating  a  single  stock. 

Omnlwora  (Lat.  omnivorus,  aU-devovring). 
Tlie  name  given  by  Temminck  to  an  order  of 
birds,  including  those  Insessorial  species  which 
fecil  on  both  animal  and  vegetable  substances : 
as  the  starUng. 

Omofayotdens  (Gr.  Afior,  the  shoulder ;  and 
*roti94s,  sc.  ^9ToOr,  a  hone,  shaped  like  the 
letter  T).  A  muscle  which  pulls  the  os  hy- 
oides  obliquely  downwards:  it  is  sometimes 
called  the  coracohyoideus'.  it  arises  from  the 
superior  costa  of  the  scapula,  and  is  inserted 
into  the  base  of  the  os  hyoides. 

Ompbaloblvm  {OT'hyL^aXS^  a  navely  and 
A^/3of,  a  pod).  This  genus  of  Connaracetg  is 
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stated,  on  the  authority  of  I&  R  Sehambsi^. 
to  yield  the  ornamental  wood  called  &bn 
wood,  the  species  from  which  it  is  obtaiDfd 
being  0,  Lambertiiy  one  of  the  trees  of  the 
Guiana  forests. 

Ompluaodlnm  (Gr.  Jyc^oX^s).  InBotuj, 
the  centre  of  the  hilum  of  a  seed,  thmngh 
which  the  nourishing  vessels  pass  fram  the 
placenta  into  the  seminal  integuments. 

Omptaalotomy  (Gr.  dft^MX^re^).  Tke 
division  of  the  navel  string. 

Ompliasite.  A  foliated  leek-green  nrietj 
of  Pyroxene,  found  aooompanied  by  Ginet, 
with  which  it  forms  the  rock  called  Eckkgite, 
at  the  Sau  Alp  in  Oarinthia. 

Onagraoeo*  (Onagra,  an  old  name  for  the 
genus  (Enotherdi.  An  extensive  natural  older 
of  polypetalous  Exogenous  plants  bebugiiig  to 
the  Myrtal  alliance,  very  common  in  gudeni, 
where  they  are  much  valued  for  the  Iwautj  of 
their  flowers.  The^  are  known  by  aU  the  peite 
of  their  flowers  being  arranged  in  fours.  The 
genera  Fuchsia,  (Eiwthera,  and  Epikbaai  are 
common  illustrations  of  the  Oirder. 

Onelroeiitlos  (Gr.  ^rcifMacptrue^s,  ficom  •!«- 
pos,  dream,  and  tcpitm,  I  judge).  The  sdeoce  of 
interpreting  dreams :  treated  of  by  Artemido- 
rus,  Macrobius,  and  other  classical  writers:  bj 
Thomas  Aquinas,  and  others  of  the  scboohBen : 
and,  among  many  other  modemSi  by  Ctrdanos, 
and  Maio,  a  Neapolitan  philosopher.  Aeeoidipg 
to  all  these  writers,  the  secret  of  oneirocritictl 
science  consists  in  the  relation  supposed  to 
exist  between  the  dream  and  the  tluog  signi- 
fied; but,  far  irom  keeping  to  the  relationa 
of  agreement  and  similitude,  they  frpquentlv 
have  recourse  to  others  of  disaimiUtode  aod 
contrariety. 

Onelroflynla  (Gr.  KMipof ,  and  ^Mnr,  ftrivX 
Disturbed  dreams,  indudiiiig  the  nightman  and 
somnambulism. 

Onieolo  or  Wloolo.  A  variety  of  Odji^ 
used  for  making  cameos. 

Onton  (Fr.  oignon).  The  AUimi  Cepf  of 
botanists,  one  of  the  mostnseAil  and  exteoarriy 
employed  of  the  esculent  alliaceous  or  garhe- 
flavoured  plants.  What  is  called  Welsh  Osioii, 
a  perennial  bulbless  kind  sometimes  seen  in 
gardens,  is  AUium  fistulosum. 

OnlMldfle.  The  name  of  a  family  of  Iso- 
podons  Crustaceans,  of  which  the  wood-loose 
\0niacu8)  is  the  type, 

Onkoalii.  A  kind  of  day  of  an  apple-grnn 
or  brownish  colour,  which  occurs  in  roundish 
pieces  at  Posseggen  in  Salzburg. 

Oiio1iry<dils  (Gr.  tvos,  an  atS]  0f^,  ^ 
gnaw).    [SArNFOiK.] 

OnolHte.  A  native  selenio-snlphide  of 
mercury,  found  with  other  ores  d  mncarj 
near  San  Onofre  in  Mexico. 

OnonMStioon  (Gr.  from  6pofu,  a  namt). 
A  work  containing  words  or  names,  with  thfir 
explanation,  ammged  in  alphabetical  or  other 
order;  a  dictionary,  commonpkce  biok,  &e. 
The  best  known  work  under  this  title  is  the 
Onom.  of  Julius  PoUuz,  in  ten  books,  a  valuable 
repertory  of  ancient  philological  leanung. 
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i  (Or.  iyofiarvrolfitrts),  lite- 
rally, tho  making  or  mannfacture  of  names ;  a 
vord  expressing  by  its  sound  the  thing  repre- 
sented. In  most  languages  the  cries  of  animals 
are  thus  expressed;  and  the  line  of  Aristophanes, 

'O  8  iiXiBios  &rw€pirp6fiaroy0ii  fiij  \^y  fitiBiC*h 

shows  that  the  modem  Greeks  have  not  cor- 
rectly retained  the  sound  of  the  eta  ("which 
they  pronounce  like  our  e),  as  the  sound 
imitated  from  nature  would  not  be  thus  repre- 
eented.  Ennius  imitated  the  sound  of  a  trum- 
pet by  the  word  taratantara ;  and,  to  represent 
the  croaking  of -firogs,  Aristophanes  used  /3p«ie- 
circ«^{  icbof  Kodi.  (^Frogs  i.  209.)  Greek  and 
German  are  peculiarly  rich  in  words  of  this 
description.  M.  Charles  Nodier  has  pubb'shed 
a  dictionary  of  those  in  French.  For  the  ono- 
matopoetic  theory,  as  affecting  the  formation 
oi  articalate  speech,  see  Lanquaob. 

OAonlne.  A  sweet  crystalline  principle 
contained  in  the  root  of  the  Ononis  spinosa. 

Oaopordon.  A  genus  of  Thistles,  repre- 
sented in  this  country  by  0.  Acanthium,  the 
Cotton  Thistle,  a  rather  common,  wayside  weed, 
which  is  one  of  the  plants  regarded  as  the 
Thistle  of  Scotland.  It  is  a  stately  plant,  with 
broad,  spiny-edged  leaves,  white  with  cottony 
hairs,  and  huge  prickly  flower-heads  of  a  duU 
purple  colour. 

OntoloffT'  (Gr.  rh  tv,  hHng,  and  A^of). 
The  science  of  bdng  in  itself,  or  its  idtimate 
grounds  and  conditions.     [Mbtaphtsics.] 

Oniu  Vrobaiidl  (Lat.  the  burden  of  prov- 
vffj).  In  Law,  the  obligation  of  adducing 
evidence.  The  onus  probandi  is  said  to  lie 
generally  on  that  party  who  asserts  the  affir^ 
raatiTe  of  the  question  in  dispute,  according  to 
the  rule,  *  Ei  incumbit  probatio  qui  didt,  non 
qui  negat.'  It  may  be  shifted,  in  many  in- 
stances, from  one  litigant  to  another,  by  the  esta- 
blishment of  a  primAfacie  case  against  a  party. 

taytihla  (Ghr.  6yv^  the  naU),    A  whitlow. 

Oiiji^hoteiitlils  (Gt.  irv^f  a  daw ;  Tc06oy, 
a  caiamaiyy  The  name  of  the  genus  of  CaUt- 
maries  in  which  the  suckers  of  the  cephalic 
appendages  are  armed  with  a  hook. 

tayz  (Gr.  Ihnf^  a  nail).  A  variety  of 
Chalcedony,  somewhat  resembling  Agate.  It 
ia  composed  of  alternating  paraUel  bands  of 
dilfcrent  colours,  and  was  the  stone  used  by  the 
ancients  for  making  cameos,  the  figures  being 
cnt  in  the  white  layers,  while  the  darker  portion 
formed  the  background  of  the  design.  Large 
numbers  of  these  stones  are  brought  from 
Oberstein  in  Saxony,  and  from  Yemen  in  Arabia ; 
it  is  also  found  in  the  Isle  of  Skye,  and  in  the 
amygdaloid  of  the  Giant^s  Causeway  in  Ireland. 

Onyx.  In  Surgery,  an  abscess  of  the  cornea 
of  the  eye ;  so  cidled  from  its  resemblance  to 
the  stone  termed  an  onyx. 

OoUte  (Gr.  My,  an  egg,  and  X(0o$,  a  stone). 
A  limestone  made  up  of  small  roxmd  particles 
like  the  eggs  or  roe  of  fish.  It  is  sometimes 
called  roestone.  Limestones  of  this  kind  being 
f^pecially  abundant  in  England  and  character- 
istic of  the  middle  secondary  rocks,  have  long 
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.  been  recognised  as  the  Oomrc  Sbbxbs.    On 
'  the  continent  ol  Europe  (where,  except  in  the 
North  of  France,  the  oolitic  structure  is  not 
'  retained)  the  contemporaneous  rocks  are  better 
I  known   as  Jurassic.     Oolitic  limestones    are 
I  known  in  rocks  of  the  carboniferous  series 
and  in  tertiary  formations. 
I     The  cause  of  the  singular  structure  of  oolites 
has  often  been  discussed.    It  is  almost  in- 
,  variably  the  case  that  some  minute  particle  of 
'  organic  matter  is  in  the  centre  of  each  little 
egg-shaped  atom  of  the  stone.     Round  this 
nucleus    are  numerous  layers  of  the   finest 
lime  mud  mixed  with  a  little  clay.    The  ar- 
rangement is  mechanical,  and  may  have  been 
'  induced  by  a  slight  ripple  in  shallow  water 
I  load^  with  carbonate  of  lime,  which  was  thus 
deposited  in  exceedingly  minute  particles  on 
the  fragments  of  lime  sand  (broken  shell  and 
coralline)  which  covered  the  shore.    The  slight 
mechanical  disturbance  of  the  water  may  have 
been  the  reason  why  the  carbonate  of  lime  was 
deposited  in  each  separate  grain  and  not  in  one 
compact  mass. 

The  oolites  were  probably  formed  in  a 
district  where  there  was  a  slow  subsidence  of 
the  sea  bottom,  and  where  carbonate  of  lime 
was  in  excess  in  the  water.  When  the  eggs 
composing  a  limestone  are  larger  than  a  pin*j 
head,  the  rock  is  called  Pisolite. 

Oolltlo  Series.  An  important  division  of 
the  middle  secondary  or  Hesozoic  rocks  of 
England.  Begarding  the  oolitic  series  as 
forming  three  groups,  the  upper,  middle,  and 
lower,  the  great  oolite  is  a  member  of  the 
upper  part  of  the  lower  group.  It  abounds 
with  admirable  but  soft  building  stones  in  the 
Westcof  England;  and  in  Yorkshire,  Lincoln- 
shire, and  Northamptonshire  it  contains  very 
important  deposits  of  ironstone.  In  some 
places  it  passes  into  hard  blue  limestones 
extremely  aurable.  The  c^ebrated  limestones 
of  Caen  correspond  with  it  in  geolo^cal  age. 

The  rocks  of  the  so-called  oolitic  series  in 
England  are  greatly  subdivided.  There  is  first  a 
general  grouping  into  upper,  middle,  and  lower, 
and  then  a  fdrther  groupmg  of  the  subdivisions. 
The  following  may  be  taken  as  representing 
the  most  important : — 

fPurbeck  beds. 
Portland  sand. 
PorUand  stone. 
Kimeridge  day. 


Middle  OoUtes 


ICalc  grit. 
Coral  rag. 
Oxford  clay. 
Kelloway  rock. 


{Combrash. 
Forest  marble. 
Bradford  day. 
Great  oolite. 
Stonesfidd  slate. 

fFuller^s  earth. 
1 B  s  Inferior  oolite,  or 
(^     Dundry  beda. 
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The  general  appearance  of  the  oolites  of 
England  is  that  of  three  ridges  running  north- 
north-east  and  south-8outh-wcst»  witJ^  three 
oxtensiye  and  rich  plains,  two  between  the 
ridges,  and  one  to  the  west.  The  ridges  are 
escarpments  of  the  hard  limestone  beds  (Port- 
land, coral  rag  and  lower  oolite),  while  the 
plains  are  occupied  by  the  less  coherent  clays 
and  shales  alternating  with  them  (ICimeridge 
clay  and  Oxford  clay).  The  lowest  deporats  lap 
over  the  great  plains  of  the  lias  to  the  ^est, 
and  on  the  east  the  lower  greensand  forms  a 
poor  escarpment  covering  them.  In  the  centre 
of  England  the  upper  beds  are  absent,  in  the 
west  tbe  whole  sequence  is  nearly  perfect,  in  the 
south  the  lower  limestones  make  the  principal 
escarpment,  and  in  the  north  the  central  beds 
are  chiefly  developed.  In  the  south-east  the 
Wealden  deposits  intervene  between  the  oolitic 
and  cretaceous  scries. 

The  oolitic  series  is  extremely  important  in 
England,  iuasmuch  as  it  yields  all  throu^ 
our  island  a  vast  quantity  of  excellent  free- 
stone and  beds  of  ironstone  of  great  value. 
It  is  also  interesting  in  the  highest  degree  for 
its  fossils,  which  are  numerous,  varied,  and  in 
excellent  condition.  Among  the  most  inte- 
resting of  the  fossils  are  remains  of  several 
quadrupeds  found  in  the  Stonesfield  slate. 
There  are  also  numerous  reptiles,  some  of 
them  of  the  most  gig^intic  proportions,  both 
carnivorous  and  herbivorous,  and  one  group 
analogous  to  the  larger  bats  and  generally 
inhabiting  the  air.  [Meoalosaur^s  ;  Ioca- 
kodon;  Ptehodacttl.]  ^ 

Oolysls  (Gr.  »oV,  an  egg^  and  A.^<ri»,  a 
Betting  free).  In  Botany,  a  term  applied  to 
monstrous  ovular  developement. 

Ooslte.  A  mineral  resembling  Pinite,  from 
the  porphyry  of  Oos  in  Baden.  ' 

Oosporansla  (Gr  n6v ;  airopi,  teed ;  and  > 
JbT^cibv,  a  vessd).  In  Botany,  the  smaller  of 
the  two  kinds  of  Zoospores,  which  occur  in , 
some  of  the  dark-spored  Jlgcf ;  they  are  re- 
garded by  Mr.  Berkeley  as  a  transition  between  . 
Bpermatozoids  and  minute  zoospores,  I 

Oomoa   (Gr.   &6Pf  and   (wot;  animal).    A 
name  applied  by   Ficinus    and   Carus   to  a  ^ 
primaxy  division  of  the  animal  kingdom,  in-  | 
eluding  those  in  which  the  nervous  and  sangui-  > 
f  erous  systems  are  incompletely  developed,  and 
in  whidi  the  organisation  resembles  the  simple 
condition  of  the  ovum  of  the  higher  classes. 
This  division  corresponds  to  the  Acrita. 

Opaeity  (Lat.  opacitas,  from  opacus,  dark). 
In  Optics,  that  quality  of  bodies  which  renders 
them  opaque,  or  incapable  of  transmitting  light. 
It  seems  to  depend  upon  the  nature  or  disposi- 
tion of  the  particles  of  bodies,  but  its  precise 
cause  is,  at  present,  far  from  being  understood. 
According  to  Newton,  opacity  may  arise  from 
the  unequal  densities  of  the  particles  of  certain 
substances,  in  consequence  of  which  the  rays 
of  light  on  entering  those  substances  suffer 
such  refractions  and  reflections  as  compel  them 
there  to  remain,  and  cause  them  to  be  final! v 
absorbed ;  while,  in  bodies  of  a  homogeneous 
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□ature,  as  glass,  diamond,  &c^  the  light  exp^ 
riences  so  much  less  of  these  irregular  sctiaiu, 
that,  except  when  the  thickness  of  the  medium 
is  very  great,  it  is  enabled  to  pass  quite  through 
them. 

The  entire  absorption  of  all  the  light  which 
enters  a  substance,  merely  by  the  multiplied 
refractions  or  reflections  which  it  undergoes 
within  the  mass,  is  difficult  to  oonceive,  and 
the  advocates  of  the  nndnlatory  theory  ucnU 
opacity  to  the  unfitness  of  the  pores,  or  in- 
tervals between  the  molecules  of  a  body,  lor 
permitting  the  vibrations  of  the  particl<is  of 
ether,  wiCbout  disturbing  the  molecules,  vhich 
thus  appropriate  to  themselves  the  ris  rin 
which  would  otherwise  have  belonged  to  the 
transmitted  ethereal  vibrations.  The  sane 
persons  consider  transparency  to  consist  io 
such  a  disposition  of  the  molecules  of  a  body 
that  the  incident  waves  of  ether  can  be  propa- 
gated with  a  certain  degree  of  freedom  thi^vh 
the  mass ;  some  impediment  to  the  propag^tiuu 
of  the  waves  may  exist  in  the  most  tnmspaTtnt 
substances ;  and  hence  when  such  subsUnct^ 
have  more  than  a  certain  thickness,  the  waTt^ 
cease  to  be  transmitted  through  them.  (Eng- 
lish Cyclop<rdia^  *  Arts  and  Sdences.') 

Opal  (Lat.  opalus,  Gr.  dwAxxuts).  A  beauti- 
ful mineral  characterised  by  its  iridescent  r^- 
flection  of  light.  It  is  a  kind  of  amorphous  silic;i, 
containing  between  five  and  ten  per  cent  a 
water,  mechanically  mixed  with  it  CcmmvA 
Opal  in  some  of  its  characters  resembles  the 
Precious  or  Noble  Opal ;  but  it  has  no  plaj  ui" 
colours,  and  is  more  abundant,  the  former  l^ii:;.' 
a  very  rare  mineral.  Opal  is  fonnd  in  veins  ;q 
porphyry  and  in  vesicular  cavities  in  aniyirdi- 
loid,  chiefly  in  Hungary,  Mexico,  the  Faroe 
Islands,  and  Iceland.  (Pliny,  Natural  Histo.y, 
lib.  xxxvii.  6.) 

Opal-Jasper.  A  kind  of  Opal  containing 
a  large  amount  of  iron-oxide. 

Openlnffs.  In  Architecture,  the  piernn^s, 
or  unfilled  parts  in  a  wall,  left  for  the  porpuse 
of  admitting  light,  air,  &c.  In  Civil  Ea^- 
neering,  the  openinjgs  are  often  left  for  the 
purpose  of  dimmishing  the  weight  that  would 
otherwise  press  upon  the  foundations,  or  for 
the  purpose  of  economy  in  the  structure.  Therp 
can  be  no  rule  for  calculating  the  proportion  of 
the  solid  to  the  openings ;  the  only  inTari&lle 
principle  in  setthng  them,  is  to  'make  thi-ni 
always  immediately  over  one  another,  toUd* 
over  solidSf  voids  over  voids. 

Opera  (Ital.).  A  musicail  drama,  in 
which  the  music  forms  an  essential  part  and 
not  merely  an  accompaniment  The  vhale 
dramatic  art  of  the  ancients  possessed  much  of 
an  operatic  character.  The  choric  parts  were 
sung ;  and  if  the  dialogue  was  not  carried  an 
in  the  musical  tone  termed  recitative  in  modem 
times,  it  was  certainly  delivered  in  an  arti- 
ficially raised  and  sustained  key,  very  difil^rent 
from  the  ordinary  or  oratorical  speech.  The 
first  opt^ras  in  modem  times  were  performed  in 
Italy,  about  the  end  of  the  fifteenth  ccntorr. 
Tho  Orphio  of  Poliziano  has  been  cited  os  the 
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first  complete  piece  of  this  sort.  Jean  Antoino  ' 
Baif  introduced  the  opera  into  France,  where 
the  earliest  representation  of  this  kind  is  said  I 
to  have  taken  place  at  the  marriage  of  the  due 
de  Jojeuse,  in  1582.  In  1707i  the  opera  of , 
Amnoe^  consisting  of  English  words  adapted  \ 
to  Italian  airs,  was  performed  at  Drury  Lane, 
and  a  succession  of  entertainments  of  this  kind  ^ 
terminated  in  the  Italian  opera.  The  firht 
attempt  at  a  wholly  English  opera  was  made 
by  Sir  WiHiam  Davenant,  in  1666.  The  opera 
is  divided  into  seria  and  buffa^  according  to  the  ^ 
subjects  and  the  character  of  the  music ;  and 
between  the  limits  of  both  there  is  a  third 
gpccies,  or  mezzo  siUe,  not  very  accurately 
defiuable.  The  opera,  properly  speaking,  ad- 
mits only  of  singing  and  recitation,  although, 
in  some  of  the  German  operas,  dialogue  is  also 
introduced.  The  romantic  opera,  which  is 
considered  as  a  German  invention,  is  a  com- 
pound between  the  two  Italian  species.  Me- 
tastasio  in  Italy,  and  Goethe  in  Germany,  have 
both  written  for  the  opera ;  but  these  are 
splendid  exceptions,  and  the  poetry  has,  in 
most  instances,  been  held  entirely  subservient 
to  the  music  At  the  beginning  of  last  century 
the  opera,  on  its  more  general  introduction  into 
France  and  England,  was  attacked  as  an  ab- 
surdity by  almost  all  the  wits  and  critics  of 
the  day.  Defenders,  however,  were  not  want- 
ing; and  foremost  among  them  Voltaire  came 
forward  with  an  apology  for  the  opera  in  the 
pivface  to  his  tragedy  of  (Edipe, 

Opera-grlass.  A  small  telescope  used  in 
theatres,  whence  it  has  its  name. 

The  common  opera-glass  is  simply  the  tele- 
scope, as  invented  by  Galileo  in  1609,  and  the 
first  employed  for  the  purpose  of  exploring  the 
heavens.  A  section  of  the  instrument  is  repre- 
sented in  tlie  annexed  figure.    It  consists  of  an 


object-glass  AB,  the  focal  length  of  which  is 
usually  from  four  to  eight  inches.  The  eye- 
gbiss,  CD,  is  a  double  concave  or  plano-concave 
l^ns,  from  half  an  inch  to  two  incnes  focus ;  the 
distance  between  the  two  lenses  is  equal  to  the 
difference  of  their  focal  lengths ;  and  the  mag- 
nifying power  is  in  the  ratio  of  those  lengths. 
Rays  of  light,  B  By  falling  on  the  object-glass, 
are  refracted  towards  the  axis  XY,  and  proceed 
to  meet  in  the  focus  of  the  lens  at  F.  But  before 
^ey  reach  that  point  they  are  intercepted  by 
the  concave  lens  CD,  the  focus  of  which  is 
also  at  F,  and  by  which  they  are  restored  to 
^eir  parallelism,  or  are  even  rendered  di- 
vergent. The  rays,  therefore,  proceeding  from 
the  object  enter  the  eye,  which  is  applied  to 
the  lens  C  D,  without  crossing  each  other,  or 
forming  an  imago ;  and  hence  the  distinctness 
of  the  Galilean  exceeds  that  of  all  other  tele^ 
Ecopes;  hence,  alsOy  there  is  no  inyeinon  of 
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the  image,  and,  as  there  are  only  two  glasses, 
the  loss  of  light  is  inconsiderable. 

The  lens  A  B  may  be  either  single  or  com- 
pound. If  a  single  lens  of  plate  glass  is  used, 
it  should  be  nearly  convexo-plane ;  if  a  convex 
of  plate  and  a  concave  of  flmt  be  combined  to 
form  the  compoimd  lens,  the  former  should  be 
nearly  convexo-plane,  and  tl\e  latter  concavo- 
plane.  As  to  the  eye-glass,  it  is  always  single ; 
and  the  plano-concave  form  is  perhaps  better 
than  the  double  concave,  the  eye  being,  in  fact, 
never  placed  in  actual  contact  with  it.  For 
any  magnifying  power  above  three  or  four,  it 
ought  to  be  limited  to  an  aperture  rather  less 
than  that  of  the  pupil  of  the  eye ;  and  where 
distinct  vision  is  desired,  the  eye  shonld  b«* 
placed  as  accurately  as  possible  on  the  axis  of 
the  instruhient.    (Coddington*s  Optics.) 

The  area  or  field  of  view  of  this  instrument  is 
very  limited,  and  for  this  reason  it  cannot  be  used 
with  any  high  magnifying  power.    [Tblescofb.] 

Operameter.  A  piece  of  machinery  for 
registering  the  number  of  revolutions  made 
by  the  shafts  or  wheels  of  mill-work. 

Operations*  Calonliui  ofl  The  name  now 
given  to  *  the  science  which  treats  of  the  com- 
binations of  symbols  of  operation  conformably 
to  certain  given  laws,  and  of  the  relations  by 
which  these  symbols  are  connected  with  the 
subjects  on  which  they  operate.*  A  striking 
formal  analogy  between  certain  results  in  the 
differential  calculus  and  other  purely  alge- 
braical ones  having  been  observ^  mathema- 
ticians were  led  to  investigate  its  origin,  and  to 
perceive  that  it  proceeded,  not  from  accident, 
but  from  a  true  resemblance  between  the  opera- 
tivj  laws  which  were  therein  involved.  It  was 
thus  that  Arbogast  and  Servois  (Annales  de 
Mathhnatiques,  vol.  v.)  weoee  led  to  the  principle 
of  the  separation  of  symbols  of  operation  from 
those  of  quantity,  and  tJience  arose  the  far 
more  general  calculus  of  operations,  by  means 
of  which  we  are  not  only  enabled  to  arrive  at 
known  results  with  greater  certainty  and  fa- 
cility, and  to  express  these  results  with  greater 
brevity  and  ele^nce,  but  are  also  provided 
with  a  powerful  instrument  of  investigation. 

Several  applications  of  the  calculus  to  the 
processes  of  differentiation  and  integration 
having  been  already  explained,  we  propose 
here  merely  to  direct  attention  to  the  three 
operative  laws  which  are  most  frequently  con- 
templated, and  afterwards  to  refer  to  the 
works  in  which  the  subject  is  treated  from 
a  more  general  point  of  view. 

1.  Two  operations  are  said  to  obey  the  law 
of  commutation  when  the  result  of  their  succes- 
sive performance  upon  any  subject  is  unaffected 
by  the  order  in  which  the  operations  are  applied. 
The  commutative  character  of  the  symbols,  ^ 
and  ^,  of  two  such  operations  is  expressed  by 
the  equation 

^^.u^^^.ii, 

where  u  is  the  subject  operated  upon.  2.  An 
operation  is  said  to  fulfil  the  law  of  distribution^ 
and  the  corresponding  symbol  ^  is  said  to  be 
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disirUtuHve,    when,  u  and  v   being   distinct 


3.  Th«  law  of  repetition  is  expressed  by  the 
equation 

and  is  satisfied  by  all  Imown  operations;  it 
merely  indicates  that  the  subject  u  is  converted, 
by  the  operation  ^,  into  another  subject  p,u, 
upon  which  the  same  operation  may  be  repeated, 
and  further  that  ^.u,  for  instance,  is  to  be  re- 
garded as  an  abbreviation  for  ^.^.^.u.  Assum- 
ing the  generality  of  this  index  taw,  we  are  led 
to  regaid  ^<*  as  a  non-operator  and  ^-^  as  a 
sym^l  for  the  inverse  operation  which,  per- 
formed upon  the  result  of  the  direct  operation 
^t  restores  the  original  subject. 

The  only  elementaxv  Treatieeonthe  Calculus 
of  Operations  yet  puolished  is  by  Carmichael 
(London  1855) ;  a  brief  exposition  of  its  prin- 
ciples, however,  will  be  found  in  Gregory's 
Examples  (Cambridge  1856),  in  Boole's  Diffe- 
rential EmtationSt  in  Price's  InfinitesiTnal  Col" 
cuius,  and  in  several  other  text-books.  The 
more  profound  investigationfi  on  the  subject 
by  Boole,  Hargreave,  Bronwin,  Graves,  Cayley, 
Sylvester,  Donkin,  Spottiswoode,  and  others,  will 
be  found  in  the  pages  of  the  Cambridge  otuI 
DubUn  MetthemoHoal  Journal,  and  of  the  Philo- 
sophical Transactions  of  the  Royal  Society  and 
Royal  Irish  Academy,  Professor  Boole's  veiy 
able  memoir  '  On  a  General  Method  of  Ana- 
lysis,' P^.  2VaiM.  1844,  may  be  said  to  have 
marked  an  epoch  in  the  history  of  the  Calculus. 

Operoalnm  (Lat.  operio,  /  cover).  In 
Botany,  the  lid  of  anything.  The  term  is 
applied  to  the  cap  of  the  pitcher  of  Nepenthes ; 
to  the  loose  apex  of  such  fruits  as  that  of 
Lecythis;  to  the  conical  limb  of  the  calyx  of 
Eucalyptus,  and  to  the  body  which  closes  up 
the  spore-case  of  a  moss. 

OPBBCUI.UX.  In  2joology,  this  term  is 
applied  to  the  apparatus  supported  by  four 
bones  which  protects  the  gills  of  fishes ;  also  to 
the  homy  or  calcareous  plate  which  closes  the 
aperture  of  univalve  shells ;  and  to  the  four 
calcareous  pieces  which  defend  the  entrance  to 
the  tube  of  Balanites  or  bell-barnacles. 

Oplilclelde  (Gr.  t(pts,  a  serpent,  and  kKtls, 
a  key).  The  largest  brass  wind  instrumcQt 
of  the  trumpet  spcies,  and  forming  the  bass 
to  that  class  of  instruments :  its  compass  is 
from  double  Bfy  to  A^  above  the  line,  in  the 
bass  clef,  being  three  octaves. 

Oplildlasa  (Gr.  Jj^is).  The  name  of  the 
order  of  reptiles  which  includes  all  the  serpen- 
tiform  species  of  that  class,  corresponding  to 
the  Amphibia  serpcntes  of  Linnaeus. 

OpbioglossaceflB  (Ophioglossum,  one  of 
the  genera).  A  natipal  order  of  Ferns  or 
pseudo-ferns,  distinguished  by  the  absence  of 
a  ring  to  the  spore-cases,  and  by  the  straight, 
not  circinate,  vernation  of  the  fronds.  It  is 
represented  in  this  country  by  the  Adder^s- 
tongue,  Ophio^lossum  vulgatum,  and  the  Moon- 
wort,  Botrychtum  Lunaria. 
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C^blomaaosr  (Gr.  i^s,  and  /iarrc^^re» 
ecy).  The  art  of  divination  from  serpenU 
Lus  the  seven  coils  of  the  serpent  seen  on  the 
tomb  of  Anchises  were  held  to  indicate  tha 
number  of  years  of  JSneas's  future  iraitde> 
ings:— 

Septem  etenlm  gyios,  Bepteoa  volmnina  tnziL 

Ophtorbiaa  (Gr.  6^s,  and  ^(^^  a  rcoli 
A  genus  of  the  Cinchona  family,  deriTing  its 
name  of  Snako-root  from  the  circnmstanoe  tht 
the  roots  of  some  of  its  species  are  reputed  to 
be  a  cure  for  snake-bites.  O.  Mwmos  is  thn 
regarded  in  Ceylon  and  India,  and  being  is- 
tenselv  bitter  may  possess  medicinal  viitnes; 
though  in  the  case  of  snake-bites  it  often  occm 
that  the  reputation  is  based  more  on  the  snake- 
like  form  of  some  part  of  the  plant— in  this 
case  the  root — ^than  on  its  curative  propeitiet. 
The  same  plant  which  grows  in  the  Easteni  and 
the  Malay  Archipelago  is  called  earth-gall  bv 
the  Malays  on  account  of  its  bittemeM. 

OpUte  (Gr.  J^s).  A  synonym  for  Ser- 
pentine^ in  conset^uence  of  its  spotted  appear- 
ance, like  the  skin  of  a  snake.  The  name  is, 
also,  sometimes  applied  to  green  ^e^ed 
porphyry. 

Ophites  (Gt.  <{«ts).  The  name  of  an  eadj 
sect  of  Christian  heretics,  who  emanated  from 
the  Gnostics,  so  called  frcon  their  worshippiiig 
the  serpent  that  tempted  Eve.  Th^  con- 
sidered the  serpent  as  the  &ther  of  all  the 
sciences,  which,  but  for  the  temptation  of  oar 
first  parents,  would  never  have  ^n  knovn. 

Opblneliiui  (Gr.  6^iovxos,  holding  a  ser- 
pent), also  called  8«rpentMliis.  One  of 
the  constellations  of  the  northern  hemisphere-. 

OpUrym  (Ghr.  6^p6s,  an  eyebrow).  A  eeoiis 
of  terrestrial  herbaceous  tuberous-rooted  Or- 
chids, very  nearly  related  to  Orchis,  and  yield- 
ing some  very  pretty  native  spedes^  oceor- 
ring  in  diy  pastmres  in  the  south-easten  paits 
of  England.  They  have  a  curiously  marked 
convex  lip,  which  bears  a  resemblance  to 
some  insect,  and  from  this  drcnmstance  the 
plants  are  called  Bee-crchis,  Fly-orchis,  Sjpidtr- 
orchis,  &c. 

OpliUialiiila  or  OptatlMiIiBitls  (Or.  ^ 
Oakfiia),  Inflammation  of  the  eye.  This  term 
is  applied  to  diseased  action  of  various  parts 
of  the  eye.  In  common  cases  its  seat  is  the 
ooigunctival  membrane,  and  it  is  rdieted  hj 
fomentations  of  warm  water  or  of  decoction 
of  poppy-heads,  by  leeches^  cupping  puging! 
and,  m  violent  oases,  these  depletive  measnivs 
are  by  some  practitioners  carried  to  a  conside> 
able  extent,  and  aided  by  blisters  to  the  temple 
or  nape  of  the  nedc.  Emetics  haw  some- 
times been  of  service.  When  all  infianmatoiT 
symptoms  have  subsided,  local  astringents  and 
mild  strengthening  eye-waters  may  be  xesoct^ 
to ;  but  so  long  as  any  inflammation  remiini, 
they  should  be  most  cautiously  appHed.  Some- 
times the  iris  is  the  seat  of  inflammatioD.  Ttis 
in  some  for^  is  attended  with  fever,  great 
intolerance  of  li^^t^  and  pain,  and  i^qnires 
active  treatment. 
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Inflammatioii  may  be^  in  the  deep  tissnes  | 
of  the  cje,  or,  commencing  from  without,  may  j 
extend  to  the  internal  stmctnres,  and  the  eye 
may  be  destroyed  with  great  rapidity,  or  the 
transparent  cornea  may  lose  clearness,  and  the 
sight  thus  be  lost.    That  dreadful  scourge  the  ! 
I^jptian  ophthabnia  is  of  the  latter  character. ; 
The  term  ophthalmia  must  be  regarded  as  a 
generic  one,  and  we  find  its  species  or  yarieties 
very  numerous.     It  may  be  of  gouty,  rheuma- 
tic, gonorrhoeal  or  syphilitic  character,  and  the 
treatment  must  be  modified  accordingly.    The 
purulent  ophthalmia  of  children,  generally  re- ' 
suiting  from  the  existence  of  gonorrhceal  or  | 
other  irritating  discharge   in  the  mother,  is 
frequently  met  with.     It  generally  yields  to 
mild  astringent  injections  and  gentle  aperients. 
<>plithalino<iynla  (Gr.  i<^9a\fi6st  the  eye ; 
JSvni,  pain).  A  violent  pain  in  the  eye  without 
apparent  inflammation;  it  is  sometimes  of  a 
gOQty  character. 

Opliflwilinoptoato  (Gr.  i^$a\fi6s ;  rr&ais, 
a  fall).  A  protrusion  of  the  whole  globe  of 
the  eye. 

OpliUuilaMMeopef  An  optical  instru- 
ment) inyented  by  Helmholtz  in  1851,  for  the 
examination  of  the  interior  of  the  liying  eye. 
The  parts  of  the  eye  behind  the  iiis  eyen 
when  iUmninated  are  not  yisible  by  ordinary 
means,  because  the  light  on  emergence  from 
the  eye  is  returned  in  the  direction  of  the 
source.  Iliere  are  now  no  less  than  thirty- 
seyen  forms  of  ophthalmoscope :  two  of  them 
iire  adapted  for  self-obseryation,  and  are  called 
antophthalmofioopes.  The  most  usual  ar- 
rangement is  the  following,  which  forms  a 
simple  pocket  instrument.  The  light  from  a 
candle  placed  near  the  patient's  ear  is  reflected 
by  means  of  a  small  ooncaye  mirror  into  the 
eye.  The  interior  thus  illuminated  is  visible 
through  a  small  perforation  in  the  centre  of  the 
mirror,  and  can  be  magnified  by  the  interposi- 
tion of  one  or  more  lenses.  This  instrumient 
can  be  rendered  binocular  by  the  employment 
of  reflecting  prisms.  The  ophthalmoscope  is 
BOW  extensively  employed  in  the  observation 
and  treatment  of  diseases  of  the  eye,  and  has 
even  rendered  service  in  cases  of  obscure  brain 
disease.  Photographs  of  the  living  retina  can 
be  successfoUy  taken  by  means  of  this  instru- 
ment. 

Optaalo  Aold.  A  crjrstaUisable  acid 
formed  by  the  action  of  peroxide  of  manganese 
on  a  solution  of  narootme  in  dilute  sulphuric 
add.  Itsformula  appeals  to  be  O^o  H,  O9  +  H  0. 
Opianine.  An  alkaloid  existing  in  Egyp- 
tian opium.  Its  properties  resemble  those  of 
narcotine. 

Opiate  (Gr.  i^s,  jtdoe).  A  medicine  pro- 
ducing sleep.    [AKOD-nni.] 

OpiatbocoAllaii  (Gr.  foi<r0tf,  behind,  and 
MiAor,  coTicave),  A  fSamily  of  extinct  OroeodUia 
in  which  the  vertebrtt  presented  the  ball  form- 
ing the  articular  surface  in  front,  and  the 
cavity  to  receive  it  behind.  The  fossil  Cetio- 
rnuria  and  Strepioapondyli  form  examples  of 
this  fanuly.  [Pbixxbliak  ;  Aufhiooojan.] 
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Oplstbodomns  (Gh:.  SrurMoftos),  In  An- 
cient Architecture,  the  enclosed  space  at  the 
back  of  the'  cell  of  a  Cbedan  temple,  which 
corresponded  with  the  Latin  term  posticum, 
and  served  generally  as  a  treasure  chamber. 

OpIstliosTaplKaiii  (Or.  itwiadAypapoSf  writ- 
ten an  the  back).  In  Classical  Antiquity,  a  sot 
of  tickets,  or  a  roll  of  parchment  or  paper, 
answering  the  purpose  of  a  memorandum  book 
or  commonplace  book,  to  enter  notes  for  sub- 
sequent revision ;  so  called  from  being  written 
over  both  on  the  front  and  back.  Any  ordi- 
nary MS.  in  which  the  transcriber  had  em- 
ployed both  the  front  and  back  of  the  papyrus 
was  indeed  an  opisthograph,  strictly  so  called ; 
a  practice  to  which  allusion  is  made  m  the  well- 
known  verse  of  Juvenal : — 

Bcriptoa  et  in  tergo,  nee  dnm  finltos  Orestes. 

OptslliotOBmi  (Gr.  from  i^iaSw,  backwards, 
and  rc(iw,  /  stretch).  A  spasmodic  action  of  the 
musdes,  by  which  the  body  is  bent  backwards. 

Oplmn  (Gr.  oir^s,  juice).  The  inspissated 
juice  of  the  poppy,  obtained  by  wounding  the 
unripe  seed  capsules  of  the  Ptqtaver  somniferum, 
collecting  the  milky  juice  which  exudes  and 
dries  in  the  sun,  and  kneading  it  into  cakes. 
The  cakes  of  the  best  opium  are  covered  ex- 
ternally with  pieces  of  dried  leaves  and  the 
seed  capsules  of  some  species  of  Bumex.  It 
should  be  of  a  rich  brown  colour,  tough  con- 
sistency, and  smooth  uniform  texture;  its 
peculiar  narcotic  smell  should  be  strong  and 
fresh;  its  taste  bitter,  warm,  and  somewhat 
acrid.  The  chemical  analysis  of  opium  has 
shown  that  its  activity  as  a  medicine  principally 
depends  upon  the  presence  of  a  peculiar  alka- 
line base  called  morphia,  in  combination  with 
an  acid  which  has  been  termed  meconic  acid. 
Opium  also  contains  Codbia,  Thebaia,  Nab- 
CEiA,  Kabcotims,  MECOioirB,  a  volatile  odorous 
principle,  gum  resin,  extractive  matter,  and 
small  portions  of  other  substances. 

The  average  relative  proportions  of  the  most 
important  components  of  fine  Turkey  opium, 
previously  drieo,  are  given  as  follows,  upon  the 
authority  of  Messrs.  T.  and  H.  Smith,  of  Edin- 
burgh, Pharm.  Joum.  October  1865 : — 


Morphia 

.  10-00 

Karcotine 

.    600 

Tbebaine 

.     0-16 

Papaverine     . 

.     1-00 

Meconine 

.     0-01 

Meconic  add  . 

.    4-00 

Thebolactic  add     . 

.     1-26 

Codda   . 

.     0-30 

Karceia . 

.     002 

22-73 

Other  matters 

.  77*27 

Opium  is  the  most  important  remedy  in  the 
Materia  Medica;  for  almost  all  other  medicines, 
substitutes  may  be  found,  but  for  opium  none, 
at  least  in  the  majority  of  cases  in  which  its 
peculiar  influences  are  required. 

The  English  druggist  gets  his  supplies  of 
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opium  chiefly  from  Asia  Minor,  and  particularly 
from  Anatolia,  the  shipments  being  made  from 
Smyrna.  Egyptian  opium  is  seldom  found  in 
the  European  market,  and  still  more  rarely 
Persian  opium.  In  wounding  the  capsules,  care 
is  taken  not  to  cut  through  them ;  for  in  this 
case  the  seeds  would  not  ripen,  and  poppy 
seeds  are  valuable  for  various  economical  pur- 


from  52,000  chests  in  1850,  to  82,216  chfftj 
in  1863,  and  the  value  fiom  6,000,000/.  to 
12,500,000/.,  the  statement  may  be  doubted. 

The  form  in  which  opium  is  imported  into 
China  is  that  known  by  the  name  of  intatnnt. 
It  is  made  into  cakes  or  balls,  each  of  aboct 
four  poimds  weight.  This  opium,  whidi  ooq- 
tains  about  thirty  per  cent,  of  water,  holds  only 


poses.  The  opium  poppy  may  be,  and  indeed  i  two  and  a  half  per  cent,  of  morphia.  It  ii 
has  been,  cultivated  in  Southern  Europe,  but  said  that  the  chest  of  opium  contains  Iddi 
the  climate  is  too  uncertain  for  any  reliiince '  pounds.  If  so,  the  declared  value  of  the 
on  a  remunerative  crop.  It  is  said,  too,  that  exported  commodity  is  about  the  same  as  tLt 
the  poppy  exhausts  the  soil  more  Uian  most  I  of  the  best  Turkey  opium  in  England,  thoo^b 
other  plants,  an  opinion  as  old  as  the  time  of  probably  the  distance  of  the  European  nuiirt 
Virgil  (Geor,  i.  78).     The  ancients  were  well   renders  it  possible  to  maintain  such  a  mouopolj 


acquainted  with  the  properties  of  the  poppy, 
its  medicinal  effects  having  been  noticea  by  so 
early  an  author  as  Hippocrates. 

The  market  value  of  opium  is  determined  on 
analysis  by  the  quantity  of  morphia  which  it 


price. 

The  introduction  of  opium  into  China  wu  % 
legitimate  branch  of  traffic  down  to  the  dose  of 
the  last  century.  Ever  since  that  period,  haw- 
ever,  the  trade  has    been    contraband;  but 


is  found  to  contain.  In  the  best  specimens  of  though  the  Chinese  government  has  iasaed  edict 
dry  Turkey  opium,  this  is  often  as  much  as  eight  upon  edict  prohibiting  the  importation  of  tb« 
per  cent.,  and  it  has  been  discovered  in  still  drug,  the  consumption  of  Indian  opium  in  Chiin 
greater  quantity  in  some  samples.  ' 


The  amount 
of  opium  imported  into  England  in  the  year 
1863  was  247,111  pounds  from  Turkey,  4,632 
pounds  from  Egypt>  and  2,571  pounds  from 
other  places.  Turkey  opium  was  worth  1 8*.  6d. 
a  pound,  Egyptian  98.  lOd.,  and  the  rest  8^.,  so 
that  the  total  value  of  the  imports  was  232,145/. 


has  in  little  more  than  sixty  years  risen  from 
1,000  to  about  80,000  chesta  per  annum.  At 
first  the  trade  was  carried  on  at  Whampoa, 
fifteen  miles  below  Canton ;  and  next  at  Haeto^ 
whence  it  was  driven  by  the  axactions  of  the 
Portuguese ;  the  principal  en^ep6t  being,  till 
the  outbreak  of  hostilities  between  the  British 


But,  on  the  other  hand,  110,101  pounds  were  and  Chinese  in  1840,  in  the  bay  of  LintijL 
exported,  of  which  the  largest  amounts  were  ,  The  opium  is  kept  on  board  ships,  commoalT 
taken  by  the  United  States,  Holland,  and  New  |  called  recdving  «a«jm,  of  which  there  are  often 
Granada.  Up  to  1828,  a  duty  of  9«.  a  poimd  I  ten  or  twelve  lying  together  at  anchor.  Tbt 
was  levied  on  opium,  but  it  was  reduced  to  4^. '  sales  are  mostly  effected  by  the  English  ao-i 
in  that  year,  to  Is.  in  1836,  and  the  duty  was  ,  American  ap:ents  in  Canton,  who  c:ive  orders 
totally  abolished  in  the  last  revision  of  the.  for  the  delivery  of  the  opium;  which,  on  the 
tariff.  order  being  produced,  is  handed  over  to  the 

Opium  has  been  for  some  time  and  is  in- '  Chinese  smuggler,  who  comes  alongside  at 
creasingly  used  as  a  means  of  intoxication  in  ,  night  to  receive  it  Frequently,  however,  the 
Turkey  and  India,  and  it  is  said  that  its  con- 1  smuggler  purchases  the  opium  on  his  ovn 
sumption  for  these  purposes  has  been  greatly  |  account,  paying  for  it  on  the  spot  in  silver,  it 
enlarged  in  this  countiy.  But  the  chief  market ,  being  a  rule  of  the  trade,  never  violated,  that 
for  opium  is  China,  where  the  habit  of  smoking  the  money  must  be  paid  before  the  opium  is 
it  is  very  general,  despite  the  prohibition  and  delivered.  When  the  drug  is  landed,  the  Uvs 
restrictions  which  the  government  has  put  upon  I  are  equally  set  at  defiance  in  its  progrttt 
its  use.  The  drug  which  supplies  the  Chinese  throu^  the  country,  smoking  houses  beinj^  it 
market  is  almost  exclusively  supplied  from 


India,  where  the  cultivation  of  the  poppy  is  a 
strict  government  monopoly.  Indian  opium  is 
not  common  in  the  European  markets. 

There  are  seyeral  kinds  of  Indian  opium. 
The  best  is  that  of  Patna.  This,  however,  is 
not  exported,  but  is  employed  in  dispensaries 
only.  Its  quality,  as  estimated  by  the  test 
mentioned  above,  is  as  high  as  that  of  the  best 
Turkey  sorts.  Much  opium  is  also  grown  in 
Eandeish,  more  in  the  Malwah  district,  and 
some  in  the  Himalayan  chain.  Any  person 
may  engage  in  the  culture  of  opium  at  his 
own  discretion,  but  the  government  is  the  sole 
purchaser.  It  has  been  said  that  the  occupation 
IS  not  a  profitable  one,  and  that  were  it  not  for 
the  advances  made  by  government,  the  culti- 
vation could  not  be  earned  on.  As,  however, 
the  increase  in  the  growth  of  this  article  is 
enormous,  the  exports  having  risen  in  quantity 
720 


is  sai^  everywhere  established. 

One  of  the  latest  travellers  in  China,  Dr.  C.  A. 
Gordon,  states  that  the  home  cultivaticHi  of 
opium  is  commenced  in  the  Shensi  profince; 
and  that,  although  the  quality  is  infehor,  it  is 
probable  that  in  course  of  time  its  superior 
cheapness  will  prove  a  formidable  rival  to  the 
monopoly  of  the  East  India  government  Thu 
officials  have,  no  doubt,  connived  at  the  trade- 
have  been,  perhaps  (without  being,  as  ha»  been 
stated,  corrupt),  disposed  to  wink  at  so  uiii<vr«l 
n  practice  as  that  of  opium  smoking,  and  hsTa 
been  also  probably,  to  some  extent,  adcicted 
secretly  to  the  habit  themselveii. 

When  the  habit  is  indulged  in  to  exesa  (and 
it  rarely  happens  that  self-control  is  compatible 
with  even  a  scanty  indulgence),  the  most  seriou 
physical,  moral,  and  intellectual  consequences 
ensue.  Some  of  the  effects  of  opium  eating 
(opium  smoking  appears  to  be  even  more  dele- 
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tenons)  are  described  in  De  Qnincey's  essays. 
The  last  days  of  Coleridge's  life  were  wasted 
in  the  alternate  excitement  and  depression  in- 
duced by  this  stimnlant.  With  the  duller  Ori- 
ental, the  effects  are  far  more  degrading ;  and 
all  trayellers  in  China  concur  in  acknowledg- 
ing the  miserable  results  of  indulgence  in  the 
practice  of  opium  smoking.  It  may  be  impos- 
sible, perhaps,  for  government  to  interfere  with 
private  enterprise,  and  to  check  the  trade  in  a 
commodity  wnich  another  ^yemment  strives, 
meffectuaUy  perhaps,  but  with  right  motives,  to 
keep  out  of  its  dominions ;  but  that  a  govern- 
ment should  sanction  such  a  traffic,  and  that  it 
sHoold  even  force  it  upon  the  community,  by 
making  war  on  the  admmistration  which  strives 
to  prevent  the  importation  of  so  nocdous  a 
drag,  is  perhaps  as  discreditable  as  it  seems  to 
be  exceptional.  At  present,  however,  the  taste 
for  opium  smoking  is  fixed,  and  is  apreadiuff 
m  China,  and  no  means  will  in  all  likelihood- 
be  effectual  to  prevent  the  extension  of  the 
practice. 

OpobalMun  (Gt.  ^in>/3dU4rov<oy).  Balsam  or 
bahn  of  Gilead,  an  oleo-reein  of  a  peculiar 
fragrancy,  which  exudes  from  Balsamodendron 
giieadmie. 

Opooli^lg*  An  oil-yielding  plant  of  West- 
em  Africa^  the  PentacUthra  MacrophyUa  of 
botanists. 

OpodelAoe.  A  term  invented  and  formerly 
applied  by  Paracelsus  to  a  plaster  for  all 
external  injuries;  but  in  modem  usage  it 
signifies  a  liniment  made  by  dissolving  soap 
in  alcohol,  with  the  addition  of  camphor  and 
volatile  oils. 

Opoidia.  The  name  of  a  genus  of  Umbel- 
liferous plants,  which  at  one  time  was  supposed 
to  yield  tke  fetid  gum  resin  called  gaXbinum, 
but  this  appears  to  have  been  a  misapprehen- 
sion. The  plant  is  a  tall  stout  herb,  found 
wild  in  Persia. 

Opopaaax  (Or.V  A  gum  resin  having  a 
peculiar  and  rather  disagreeable  odour,  formerly 
used  in  medicine.  It  is  the  produce  of  the 
Opopanax  Chironium,  and  is  brought  £rom  the 
Levant 

Oposmun*  The  common  name  of  the 
Marsupial  quadrupeds  of  the  genus  Diddph^s^ 
chaTacterised  by  three  kinds  of  teeth,  viz.  in- 
cisors, canines,  and  molars ;  by  hinder  hands, 
and  a  prehensile  tail.  With  l^is  onanisation 
the  opossums,  as  might  be  exp^tea,  are  aiv 
boreal  in  their  habits,  and  feed  on  a  mixed 
diet,  in  which  animal  food  preponderates.  The 
Isiger  species  have  a  well-aeveloped  abdominal 
pouch,  m  which  the  young  are  received  at  a 
nuguhtrly  early  stage  of  developement.  In 
Bome  of  the  smaller  opossums  the  oiaracteristic 
pouch  is  nearly  rudimentary,  and  the  young 
ue  carried  by  the  parent  on  the  back,  where 
they  ding  to  the  for,  and  likewise  hold  on  by 
entwinmg  their  little  prehensile  tails  roxma 
that  of  the  moUier :  the  name  Diddph^fs  dor- 
tigira  is  on  this  account  given  to  one  of 
the  snedes.  The  true  opossums  are  now 
limited    to    the    American    continent;    but 

Vol.  n.  721 


OPTICS 

during  the  Eocene  period  there  we^  species 
of  DiddphtfM  in  both  France  and  England. 
[Massupiaua.] 

0|iposltloii  (Lat  oppositio).  In  Astronomy, 
this  term  denotes  the  aspect  of  two  bodies  when 
diametrically  opposite  to  each  other.  Thus 
the  moon,  or  a  planet,  is  said  to  be  in  oppo- 
sition with  the  sun  when  it  passes  the  meridian 
at  midnight. 

OpposinoK.  In  the  Fine  Arts,  Contrast 
[which  see]. 

Ops  (lAt.  akin  to  opimus,  tvealthy).  In 
Mythology,  a  Latin  goddess  of  plenty  and 
fertility,  who  was  supposed  to  have  her  abode 
in  the  earth,  and  was  regarded  as  the  wife  of 
Satvbn. 

Opslometer  (Gr.  %s,  sight,  and  tiirpoit, 
measure).  An  instrument  for  measuring  the 
extent  of  the  limits  of  distinct  vision  in  different 
individuals,  and  consequently  for  determining 
the  focal  lengths  of  lenses  necessary  to  correct 
imperfections  of  the  eye.  A  contrivance  for 
this  purpose,  by  M.  Lehot,  is  described  in  the 
AnnaUa  dee  Sdeneea  d^  Observation  for  June 
1829,  and  in  the  Notes  by  M.  Quetelet  to  the 
French  translation  of  Herschel's  Treatise  on 
lAght,  Its  principle  depends  on  the  appearance 
presented  by  a  straight  line  placed  very  near 
the  eye,  in  the  direction  of  its  axis;  and  it 
is  carried  into  practice  by  placing  a  thread 
of  white  silk  on  a  narrow  rule  covered  with 
black  velvet  and  famished  with  a  suitable 
apparatus  for  marking  the  exact  points  at 
wmch  the  thread  begins  and  ceases  to  be  dis- 
tinctly seeuj  when  held  in  a  certain  position 
with  respect  to  the  eye.  An  instrument  for 
the  same  purpose,  on  a  different  principle,  had 
formerly  been  suggested  by  Dr.  x  oung. 

Optative  Moon.    [Graio(ab.] 

Optio  urerweMm  The  second  pair  of  nerves. 
They  arise  from  the  thalami  nervorum  optico- 
rum,  and,  perforating  the  bulb  of  the  eye,  form 
the  retina. 

Optics  (Gr.  himK6s,  hdonging  to  sight). 
That  branch  of  physical  science  which  treats 
of  light  and  vision. 

The  theory  of  light,  and  the  difibrent  hypo- 
theses respecting  its  propagation,  having  been 
explained  under  the  term  liiGHT,  and  its  most  re- 
markable properties  being  described  under  their 
respective  h«ids  [Chromatics;  Difvsactiok; 
Imtbbfbbsnoe  ;  Polasisation  ;  Bkflbxion  ;  Be* 
FRAcnoir,  &c.],  we  shall  here  confine  ourselves 
to  the  explanation  of  the  phenomena  and  laws 
of  vision,  and  the  formation  of  images ;  and 
this,  in  fact,  comprehends  all  that  is  meant  by 
<yptic8,  in  the  strict  sense  of  the  word. 

JDeseripiion  of  the  Eye. — The  human  eye  is  of 
a  spherical  form,  having  a  slight  prqjection  in 
front.  The  annexed  figure 
represents  a  horizontal  sec- 
tion of  it  through  its  axis. 
It  consists  of  three  principal 
chambers,  filled  witn  differ^ 
cut  hfimours,  or  transparent 
media  of  diffi^rent  refractive 
powers.  The  first  of  these  media,  occupying  tha 
3  A 
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Anterior  chamber  A,  b  called  the  ajueoua  hu- 
mour, and  conBiats  almost  entirely  of  pure  water. 
The  cell  in  vhich  the  aqueous  hnmonr  is  contun- 
ed  is  bounded  on  its  anterior  side  by  a  strong 
homy  transparent  substance^  called  the  cornea, 
the  figure  of  which  is  an  ellipsis  of  reyolution 
about  its  major  axis.  The  posterior  side  of  the 
cell  is  formed  by  the  iris,  a  kind  of  circular 
opaque  screen  consisting  of  muscular  fibres,  by 
the  contraction  or  expansion  of  which  an  aper- 
tare  in  its  centre,  called  the  ptf^,  is  increased 
or  diminished  according  to  the  illumination,  in 
order  to  protect  the  eye  and  preserve  its  sensi- 
bility by  equaUsing  the  quantity  of  light  ad- 
mitted into  it  The  second  humour,  caUed  the 
crystalline  Urns,  6,  enclosed  in  its  capsule,  lies 
immediately  behind  the  pupil.  Its  figure  is  a 
solid  of  revolution,  having  its  anterior  surface 
much  less  curved  than  ihe  posterior ;  and  both 
surfaces  are  ellipsoids  of  revolution  about  their 
lesser  axes.  The  crystalline  is  somewhat  denser 
towards  the  centre  than  at  the  outside ;  the  in- 
crease of  density  serving  to  correct  the  aberra- 
tion, by  shortening  the  focus  of  the  rays  near 
the  o(»ntre.  The  third  or  vUrsous  humour,  C, 
fills  the  posterior  chamber  of  the  eye.  This 
fluid  scarcely  differs  from  the  aqueous  humour, 
either  in  specific  gravity,  or  chemical  composi- 
tion, or  retractive  power. 

The  following  are  the  refractive  powers  of 
the  difff^rent  humours  of  the  eye,  according  to 
Sir  David  Brewster,  the  ray  of  light  being  in- 
cident on  them  from  air: — 

Aqa«oiM  CiTttalllno  Lmm  Vltrcooa 

Hwnoor      Sarfluw  C«a«r«  Vmb  Bamou 

1-836        1*8767  1-3990  18679        1*3394 

But  as  the  rays  refracted  by  the  aqueous  humour 
pass  into  the  crystalline,  and  from  the  crystal- 
line into  the  vitreous  humour,  the  indices  of  re- 
fraction of  the  separating  surfaces  of  these 
humours  wiU  be — 

From  aqneonshmnonr  to  enter  ooat  of  cfyBtslllne  1*0466 
Fromdittotoci78taUliie,ii8iiig  the  mean  index  .  1*0853 
From  vitreous  to  crystalline  outer  ooat  .  .  l*044d 
From  ditto  to  ditto,  nsliig  the  mean  index        .  1*0833 

('Optics,'  Cabinet  Cydoprndia,) 

The  posterior  suriace  of  the  cell  of  the  vi- 
treous humour  is  covered  by  the  retina^  d,  a 
network  of  inconceivably  delicate  nerves,  all 
branching  from  the  optic  nerve,  O,  whidi  enters 
the  eye  obliquely  at  the  inner  side  of  the  orbit 
next  the  nose.  The  retina  lines  the  whole  of 
the  cavity  G  from  r  to  r,  at  which  point  the 
capsule  of  the  crvstalline  commences.  Its 
nerves  are  immersed  in  ih^pigmentum  niffrum, 
very  black  velvety  matter  which  covers  the 
choroid  membrane,  and  the  use  of  which  is  to 
absorb  and  stifle  all  the  light  which  enters  the 
eye  as  soon  as  it  has  done  its  office  of  exciting 
tne  retina ;  thus  preventing  internal  reflections, 
and  consequent  confusion  of  vision.  The  whole 
of  these  humours  and  membranes  are  contained 
in  a  thick  tough  coat^  called  the  tcierotica, 
which  unites  with  the  cornea  and  forms  what  is 
commonly  called  the  white  of  the  eye.  The  spot 
•t  wlueli  tiie  optic  nerve,  O,  enters  the  eye 
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is  totally  insenabla  to  the  staatdoi  of  light, 
and  is  therefore  called  ihe  ptuietum.  ctecum, 
(Hersehel  on  Lig^t»  Ency,  Metr,)  "For  a  more 
detailed  and  anatomical  description  of  the  eye, 
see  Era. 

From  this  description  of  the  eye  it  is  evident 
Uiat  light  in  passing  through  it  must  nndezgo 
a  series  of  refractions,  in  the  same  manner  as 
in  passing  through  a  system  of  lenses.  Wheo 
a  pencil  <J  luminous  rays,  proceeding  from  an 
exterior  point,  passes  through  the  transparent 
cornea  and  penetrates  the  aqueous  hnmonr. 
the  divergence  of  the  rays  is  t^iminiuli^  by  this 
first  refraction.  The  rays  which  pass  through 
the  pnf>il  undergo  a  second  refraction  at  the  an- 
terior surface  of  the  crystalline,  which  rendin 
them  still  more  oooyergent ;  and  on  leaving  the 
crystalline  and  passing  into  the  vitreous  humoor 
they  acquire  their  final  degree  of  convergence, 
and  proceed  to  form  an  image  at  a  focos  on  the 
retina,  or  rery  near  that  membrane.  Expe- 
rience and  calculation  i«ove  that  when  visiao 
takes  place  with  the  least  effort,  the  luminous 
point  (or  any  very  small  object  oa  which  the 
eye  is  fixed)  is  at  such  a  distance  from  the  eye 
that  the  rays  enter  the  eye  with  precisely  tluit 
degree  of  divergence  whidi  is  required,  in  oider 
that  after  suiiering  the  several  refraetioDS  thej 
may  be  brought  to  meet  in  a  point  on  tiie  retina 
itself.  Hence  it  has  been  concluded  that  the 
sensation  of  sight  is  caused  by  the  impression 
made  by  li|g;ht  on  the  retina,  when  it  is  concen- 
trated on  it  in  a  single  point  or  within  a  veiy 
small  space. 

The  image  of  an  object  on  the  retina  is  eri- 
dently  inverted  with  respect  to  the  position  of 
the  object  itself;  for  the 
ray  proceeding  from  the  f"^"*---*,_  /fCt^ 
upper  extremity  of  an 
object,  a,  falls  on  the 
lower  extremity  of  of  the 
image  on  the  retina.  Writers  on  optics  hare 
often  puzzled  themselves  with  attempts  to  ex- 
plain the  cause  of  erect  vision  from  an  inverted 
image ;  the  subject,  however,  is  a  purely  psy- 
chological one,  and  does  not  admit  of  a  {diyrical 
explanation. 

Another  circumstance,  the  cause  of  which  has 
also  been  much  discussed,  is,  that  although  an 
image  of  each  object  at  whi^  we  look  is  formed 
on  uie  retina  of  both  eyes,  the  object  appears 
single.  Single  viaon  with  two  eyes  is  attri- 
buted by  Dr.  Smith  to  the  habit  of  referring  the 
two  impressions  made  on  corresponding  points 
of  the  two  retinas  to  the  same  olject;  and  in 
fa/et,  if  we  press  slightly  on  the  cornea  c^oneeye 
so  as  to  derange  its  optical  axis,  the  two  images, 
being  no  longer  on  parts  <^  the  retina  which 
habitually  correspond,  will  Appear  donhle. 
Those  who  hare  nad  one  eje  distorted  by  a 
blow  see  double,  till  habit  has  taught  them 
anew  to  see  single,  though  the  distortion  rt- 
mains.  (For  a  review  of  the  various  theoriei 
that  have  been  proposed  to  account  for  tiiis 
phenomenon,  the  reader  may  be  referred  to  a 
paper  on  the  Physiology  of  Vision,  by  Proftesor 
WheatBtona,  in  the  PhiL  2Kms.  for  183&) 
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As  the  judgment  which  ve  form  of  the  real 
magnitiide  of  a  distant  object  depends  not  only 
CD  the  apparent  magnitude,  but  also  on  onr  es- 
timation of  its  distance,  an  erroneous  estimate 
of  the  distance  will  neeeesazilj  produce  an  illu- 
sion with  respect  to  the  magnitude.  Such  il- 
losions  are  frequent  in  the  night  time,  when  the 
darkness  prevents  us  from  distinguishing  the 
mJ  places  of  objects  and  their  relatiye  posi- 
tions. An  unusual  increase  or  defidency  of 
the  tnmsparency  of  the  atmosphere  produces 
the  same  eflect ;  and  at  sea,  where  little  as- 
sistance can  be  deiiyed  fiom  the  appearance 
of  intervening  olgects,  it  reouires  a  parti- 
cular training  of  the  eye  to  juage  correctly  of 
distances. 

The  effect  of  light  on  the  eye  has  a  sensible 
duration  after  the  eye  is  shuty  or  the  luminous 
object  remoyed.  During  the  twinkling  of  the 
eye,  we  never  lose  sight  of  the  object  on  which 
we  are  looking ;  and  if  a  burning  stick  be  at- 
tached to  the  extremity  of  a  string,  and  whirled 
rapidly  round,  a  complete  circle  of  light  ap- 
pears. This  persutenee  of  Hght  on  the  retina 
gives  rise  to  a  great  number  A  illusions ;  such 
u  the  apparent  augmentation  of  volume  of  a 
musical  chord  when  in  rapid  vibration,  the 
tnin  of  light  which  appears  to  accompany  fall- 
ing meters,  &e.  It  was  estimated  by  B'Arcy 
that  the  light  of  a  live  coal,  whirled  round  at 
the  distance  of  166  feet,  maintained  its  impres- 
sion during  the  seventh  part  of  a  second.  Ex- 
periments, however,  of  a  more  accurate  kind 
have  shown  that  this  time  is  not  constant,  but 
is  influenced  by  several  circumstances.  Light 
must  act  on  the  eye  for  some  continuance  of 
time  in  order  to  proiduce  a  complete  impression ; 
and  it  is  found  Uiat  the  time  during  which  the 
impression  that  has  been  produced  can  preserve 
an  equal  intensity  after  the  action  of  bght  has 
ceased  is  greater  m  proportion  as  the  impression 
is  less  intense.  On  the  contrary,  the  whole 
duration  of  the  impression  is  greater  as  the 
light  is  more  intense.  If  the  impression  has 
b^u  made  l^  a  strongly  illuminated  object,  as 
the  setting  sun,  it  oft^  passes  through  a  series 
of  different  colours ;  in  other  circumstances,  it 
disappears,  and  is  renewed  after  some  seconds ; 
disappears  again,  and  so  on  several  times  in 


The  eye  possesses  considerable  power  of  ad- 
justing its  parts  so  as  to  give  distinct  vision  for 
all  distances  within  certain  limits.  The  first 
of  these  limits  is  the  least  distance  from  the 
eye  at  which  small  objects,  as  the  print  of  a 
book,  can  be  seen  without  efifort ;  and  the  second, 
the  distance  at  which  the  image  of  the  object 
becomes  confused.  The  space  between  these 
limits  is  the  field  of  vision ;  but  both  its  extent 
and  durance  firom  the  eye  vary  considerably 
with  respect  to  different  individuals,  and  some- 
times even  with  respect  to  the  two  eyes  of  the 
same  xndividuaL  From  the  known  dimensions 
of  the  eye,  and  the  refractive  powers  of  its  dif- 
ferent substances,  it  is  found  by  calculation 
that  the  focal  distances  of  two  luminous  points, 
iituated  at  the  two  limits  of  the  field  of  vision, 
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dififer  by  about  one  sixth  part  of  the  diameter  oi 
the  eve. 

All  the  refractions  which  take  place  in  the 
interior  of  the  eye  are  in  the  same  direction ; 
consequently  the  eye,  regarded  as  an  optical 
instrument,  is  not  achromatic.  The  absence  of 
colour  about  the  images  formed  on  the  retina, 
excepting  in  very  particular  cases,  is  to  be  as- 
cribed in  part  to  the  small  breadth  of  the  pencil 
of  luminous  rays  which  passes  through  the  pupil, 
but  principally  to  the  small  focal  distance  of  the 
eye;  in  consequence  of  which  the  unequally 
refrangible  nvs  can  never  be  much  separated 
from  each  other.  It  has  also  been  surmised 
(Goddington's  Optics)  that  a  compensation  takes 
place  between  the  refractions  at  the  cornea  and 
the  crystalline,  a  ray  which  is  less  refracted  by 
the  former  being  more  refracted  by  the  latter, 
in  consequence  of  its  passing  through  it  at  a 
greater  distance  from  Uie  axis. 

Distinct  vision  depending  on  the  convergence 
of  the  luminous  rays  which  proceed  from  an 
object  to  a  focus  on  the  retina,  it  follows  that 
i^  from  any  defect  in  the  original  structure  of 
the  eye  or  any  deterioration  of  its  form  or 
powers,  the  rays  which  enter  the  pupil  are  not 
rendered  sufiSciently  convergent  to  meet  at  the 
retina,  or  are  rende^d  too  much  so,  and  thereby 
brought  to  a  focus  before  the^  reach  the  retina, 
an  imperfect  and  indistinct  image  will  be  pro- 
duced. It  happens  with  most  persons,  between 
the  ages  of  thirty  and  fifty,  that  the  crystalline 
lens  begins  to  undergo  a  change,  by  which  not 
only  its  form,  but  also  its  density  and  refractive 
power,  are  altered  in  such  a  manner  as  to  leave 
It  capable  of  affording  distinct  vision  only  of 
remote  olnects.  This  defect  is  remedied  by 
a  convex  lens»  which  makes  up  for  the  flat- 
ness of  the  crystalline,  and  renders  parallel 
rays  slightlv  convergent  before  entering  the 
eye.  Let  a  6  be  an  object^  c  the  lens,  and  e  the 
centre  of  the  eye,  and  suppose  the  object  to  be 
placed  at  the  focal  distance  of  the  lens.  Since 
the  object  is  at  the  focus,  the  rays  of  a  pencil 
diverging  from  any  point  a  in  it  will  emeige 
parallel  to  each  other  and  to  ac;  they  will, 
therefore,  after  re&action  in  the  eye,  be  brought 
to  converge  oif  the  retina  at  a  point  a'  such  that 
eaf  IB  parallel  to  a  e.  Similarly,  rays  from 
by  after  refraction  through  the  lens  and  the  eye, 
will  converge  to 
the  point  I/,  such 
that  el/  ia  paral- 
lel to  d(;.  Thus 
a  distinct  image 
o'y  willbe  formed 

on  the  retina,  and  the  apparent  angular  mag- 
nitude of  the  object  seen  through  the  lens  wHl 
be  the  anglo  of  sb^,  -which  is  equal  to  a  ob, 
the  angle  subtended  by  the  object  at  the  centre 
of  the  lens,  and  therefore  greater  than  the 
angle  subtended  by  the  object  at  e,  the  centre 
of  the  eye.  Hence  the  image  appears  enlarged ; 
but,  the  nearer  the  lens  is  to  tne  eye,  the  lesr 
will  be  the  difference  between  the  apparent 
magnitudes  of  the  image  as  seen  with  and  with- 
out the  lens.  When  such  lenses  are  employed 
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in  thd  fonn  of  spectacles,  the  enlargement  of 
the  image  (which  in  this  case  is  not  intended) 
is  hardly  sensible,  because  the  lens  is  commonly 
of  low  power,  and  because  the  person  who 
must  use  it,  to  see  distinctly,  cannot  easily 
make  a  comparison  between  the  appearance  of 
an  object  seen  with  or  without  the  lens.  The 
lenses  of  spectacles  ought  to  be  of  the  menis- 
cus form  [Lbns],  in  onler  to  refract,  without 
inducing  indistinctness,  pencils  coming  to  the 
eye  with  any  degree  of  obliquity.  Such  spec- 
tacles are  called  periscopic,  and  their  advan- 
tage was  first  pointed  out  by  Dr.  WoUaston. 

Sometimes  the  eye  is  so  formed  that  its 
power  of  giving  convergence  is  too  great,  and 
the  rays  are  brought  to  a  focus  before  they 
reach  the  retina.  Persons  having  this  defect 
are  called  ahortsigktedt  from  their  inability  to 
see  distant  objects  distinctly.  It  arises  from 
an  increase  of  density,  in  the  centre  part  of 
the  crystalline;  and  its  inconvenience  is  ob- 
viated by  a  concave  lens,  which  increases  the 
divergence  of  the  rays  before  they  enter  the 
eve.  For  the  same  reason  as  mentioned  above, 
the  lens  should  be  of  tihe  convexo-concave 
form,  i  e.  convex  on  the  outer  side  and  concave 
on  the  inner  side,  the  curvature  of  the  latter 
being  greater  than  that  of  the  former.  This 
lens  diminishes  the  apparent  magnitude  of 
objects,  but  the  effect  is  scarcely  sensible. 
^mith*s  Optics ;  Herschel's '  Treatise  on  Light,'. 
Ency.  Metropolitana ;  Brewster's  '  Optics,'  6Vi6. 
Cyclo. ;  Coddington's  Optics ;  Lam^,  Coura  de 
Phifsique ;  Yick,  Medicinische  Physii,)  [Lbks; 
Hicbosoopb;  Telkscopb;  &c.] 

Optloal  VaraUaz  In  yialon.  The  ap- 
parent displacement  in  position  undergone  by 
an  object  when  viewed  by  either  eye  singly. 
The  coalescence  of  the  separate  images  pro- 
duced by  each  eye  into  the  single  one,  which  we 
ordinarily  perceive  with  both  eyes,  is  generally 
explained  by  supposing  that  there  are  cor- 
responding points  in  each  retina  which  give 
to  the  mind  exactly  the  same  impression  of 
position.  When  the  eyes  are  so  adjusted  that 
the  two  images  do  not  fall  on  corresponding 
points,  objects  appear  double.  This  effect  com- 
monly occurs  in  a  state  of  reverie,  and  can  be 
readily  produced  by  a  sUght  pressure  on  one 
eye-ball. 

Optlmates  (Lat.).  A  word  sometimes 
used  to  denote  the  Homan  nobility,  in  contra- 
distinction to  the  plebeians,  or  populares. 

Opttmism.  In  Moral  limosophy  and 
Theology,  the  system  which  regards  physical 
and  moral  evil  as  elements  of  the  universal 
order  of  things :  so  that  everything  is  good, 
viewed  in  relation  to  the  whole;  or,  in  the 
ordinaiy  phrase,  that '  all  is  for  the  best'  This 
system  was  justified,  with  philosophical  induc- 
tions, by  Leibnitz  in  his  Thbodiojea,  and  is 
popularly  illustrated  by  Pope,  in  his  Essay  on 
Man;  but  it  is  best  known  (as  far  as  the 
name  is  concerned)  by  the  irony  of  Voltaire, 
in  his  celebrated  romance  of  Candids.  The 
optimism  of  Leibnitz  was  based  on  the  follow- 
ing trikmma:  If  this  world  be  not  the  best 
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I  possible,  God  must  either,  (1)  not  havekunm 
how  to  make  a  better,  (2)  not  have  been  abk, 
(3)  not  have  chosen.  The  first  po6itio&  goq- 
tradicts  Hts  omniscience,  the  second  His  omm- 
pot4*nce,  the  third  His  benevolence.  (Crenzer; 
Leibnitsii  Doctrina  de  Mundo  Optimo,  Lips. 
1796.) 

Opttnma  Mazlmiui  (Lat.  best  and 
greatest).  Epithets  assigned  to  Jupiter  bj 
the  ancient  Bomans  to  indicate  his  superlatiTe 
greatness  and  goodness. 

Option  (Lat.  optio^  a  ekoosina).  In  Eccle- 
siastical Law,  a  prerogative  of  the  archbis^s 
of  the  church  of  England.  Every  bishop  is 
bound,  immediately  after  his  confirmation,  to 
make  to  the  archbishop  a  legal  conveyance  d 
the  next  avoidance  of  any  one  benefice  or 
dignity  belonging  to  his  see  which  the  arch- 
bishop may  (£oose  (whence  the  name).  If  \h& 
archbishop  dies  before  the  avoidance  happem, 
the  right  of  filling  it  up  passes  to  his  execntors 
or  administrators  as  his  private  property. 

Optiok.  On  the  St^  Exchange,  a  per- 
centage given  for  '  the  option '  of  putting  or 
calling,  i.e.  selling  or  buying,  8to(^  in  time 
bargains  at  a  certain  price.  For  similar  tech- 
nicalities, see  Stock  Exchanos. 

Optometer.  An  instrument  for  measniiog 
the  focal  distance  of  the  eye,  or  the  distantt 
at  which  a  minute  object  is  distinctly  seen. 
As  the  distance  varies  in  respect  of  different 
individuals,  the  instrument  is  applicable  to  the 
purpose  of  determining  the  focal  lengths  of  spec- 
tacles  required  for  myopic  or  presbyopic  eyes. 

The  principle  upon  which  the  optometer  is 
constructed  appears  to  have  been  first  ^ta- 
blished  experimentally  by  Scheiner,  and  sah- 
sequently  by  Dr.  Motte  of  Bantzic,  and  br 
Br.  Porterfield.  If  we  look  at  any  minute 
object  through  two  pin  holes,  or  two  parallel 
slits  made  in  a  card  or  any  opaque  thm  bodr, 
the  distance  between  the  holes  or  shts  bdni; 
less  than  the  diameter  of  the  pupil  of  the  evf, 
then,  if  the  object  be  at  the  point  of  perfectvision, 
the  image  on  the  retina  wiU  be  single,  but  in 
every  other  case  it  will  be  double ;  and«  ob 
varying  the  distance  of  the  object  firom  the  eye, 
the  two  images  will  be  seen  to  approach  to  or 
recede  from  each  other.  As  a  consequence  of 
this,  if  the  object  looked  at  be  a  line  pointed 
nearly  towards  the  eye,  it  will  appear  as  tvo 
lines,  crossing  each  other  in  tiie  p<»nt  of 
perfect  vision  at  a  very  acute  angle. 

The  practical  applioition  of  tlus  principle  is 
extremelv  simple.  As  proposed  by  Br.  Thoanu 
Young,  tne  optometer  may  be  niade  of  a  slip 
of  card  paper,  or  ivory  unpolished,  about  eight 
inches  in  length  (this  being  the  ^«»*»>**  off 
distinct  vision  £or  most  eyes),  and  one  in 
breadth,  divided  longitudinally  hy  a  black  line 
which  must  not  be  too  strong.  The  end  of  the 
card  is  bent  into  a  position  nearly  perpendica- 
lar  to  its  length,  or  a  detached  piece  may  be 
applied  in  the  same  inclined  position.  In  this 
part  (which  is  applied  to  the  eye)  a  hole  of 
about  half  an  inch  square  must  be  made,  the 
side  being  so  cut  as  to  receive  a  slid^  of  thick 
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paper,  with  slits  of  different  sizes  from  a 
fortieth  to  a  tenth  of  an  inch  in  breadth, 
divided  by  spaces  somewhat  broader,  so  that 
each  observer  maj  choose  that  which  best  suits 
the  aperture  of  his  pupil.  The  slide  is  then 
brooght  close  to  the  eye,  and  the  black  line 
viewed  through  two  adjacent  slite :  it  appears 
as  two  lines  intersecting  each  other ;  the  point 
of  intersection  is  marked,  and  the  distance  of 
this  point  from  the  slide  is  the  focal  length  of 
the  eye.  (Young's  Lectwrts  on  Natural  Philo' 
eophy,  vol.  ii  p.  676,  or  p.  354  of  Kelland's 
edition ;  Priestley's  History  of  Discoveries  re' 
latinff  to  Vision,  ^c.  p.  641.) 

Oimntta  (so  named  from  the  country  of 
the  Opuntai).  In  Botany,  the  name  given  to 
those  Cactaceous  plants  commonly  called 
Indian  Figs  or  Prickly  Pears.  Their  stems 
consist  of  flat  joints,  broader  at  the  upper  than 
at  the  lower  end,  becoming,  however,  eventually 
both  continuous  and  cylindrical.  Their  native 
country  is  South  America ;  but  in  some  places 
the  lava  of  Mount  Etna  is  covered  with  them, 
and  the  large  purple  juicy  fruits  which  they 
yield  find  considerable  sale  in  the  Sicilian 
markets.  The  cochineal  insect  is  fed  on 
Opuntia  cochentUifera  and  O.  Tuna. 

Opiu  Ineertam  (Lat.  uncertain  work). 
The  manner  in  which  the  ancient  Romans 
executed  their  irregular  masonry,  so  far  as 
regards  the  conditions  of  bond.  The  opus 
iooettum  was  composed  of  small  polygonal 
masses  of  stone  set  in  mortar,  and  occa- 
sionally traversed  by  beds  of  bricJcs,  or  tiles, 
that  served  to  form  the  bond,  the  angles  of 
the  buildings  being  also  carried  up  in  brick. 
The  opus  incertum  differed  from  Uie  opus  re- 
ticulatum,  inasmuch  as  the  latter  was  com- 
posed of  regular  blocks,  laid  in  the  building 
BO  as  to  represent  the  meshes  of  a  net;  the 
bricks  and  tiles  were  introduced  as  bond 
eourses,  and  as  the  angles  (or  coins)  of  the 
masonry  in  the  case  of  the  opus  reticulatum,  as 
they  were  in  that  of  the  opus  incertum.  The 
latter  style  was  the  more  ancient  one  of  the 
two ;  and  it  was  more  generally  adopted.  In 
many  cases  the  brickwork  at  the  angles,  and 
in  the  bond  courses,  was  replaced  by  squared 
stone  work,  or  the  opus  quadratum,  wherever 
local  circumstances  justified  that  style  of  con- 
struction. 

©r  (Pr.  goid).  In  Engraving,  it  is  repre- 
sented by  a  white  surface  sprinkled  with  equi- 
distant dots. 

Ok.  In  Heraldry,  one  of  the  metals  em- 
ployed in  blazonry.  It  is  equivalent  to  topaz 
among  precious  stones,  and  Sol  among  planets. 

Om  (A.-Sax.  metal  or  money).  A  money 
of  account,  frequently  quoted  in  Anglo-Saxon 
charters  and  in  Domesday  Book,  estimated  at 
sixteen  or  twenty  pence,  as  the  greater  or  less 
ora.  The  word  also  occurs  in  Swedish  and 
Banish  records,  not  only  as  a  quantity  of 
money,  but  as  a  measure  of  land.    (Bucange 

B.V.) 

Oraeta  or  Oraelia.    One  of  the  old  garden 
potherbS)  now  superseded  by  better  esculents, 
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especially  spinach.  It  ia  the  Airiplsx  hortensis 
of  botanists. 

Oracle  (Lat.  oraculum,  from  os,  a  mouth). 
The  answer  given  by  heathen  deities  to  those 
who  consulted  them.  The  name  was  after- 
wards extended  also  to  the  places  where  such 
answers  were  given.  The  practice  of  consult- 
ing oracles  was  peculiarly  Greek.  In  Italy 
we  have  nothing  which  answers  exactly  to 
the  Greek  oracle  or  xpnoT^piov.  The  Boman 
sought  for  counsel  not  from  the  human  mouth- 
piece of  an  unseen  god,  but  from  visible 
signs,  whether  in  the  heavens  or  on  the  earth. 
He  was,  in  fact,  under  the  sway  of  a  priestly 
system  which  was  worked  for  purely  political 
ends.  In  Greece  it  is  certain  that  these  oracles 
exercised  great  infiuence  down  to  a  time  not 
long  preceding  the  Christian  era ;  but  on  the 
nature  and  the  source  of  that  influence  there  is 
not  the  same  agreement  of  opinion.  The  re- 
sponses known  to  us  are  chiefly  those  which 
were  given  to  kings,  princes,  statesmen  or 
public  persons  in  general;  and  there  are 
reasons  for  doubting  whether  these  give  fair 
grounds  forjudging  of  their  average  character. 
If  a  few  have  regarded  them  as  altogether  an 
imposition,  others  have  attributed  to  them  a 
diabolical  inspiration.  The  character  of  the 
answers  will  not  admit  of  the  latter  supposition 
as  a  general  explanation ;  in  the  former  case 
they  could  never  have  retained  that  permanent 
hold  on  the  people  which  undoubtedly  they  pos- 
sessed. If  the  whole  action  of  the  oracles  had 
been  such  as  was  exhibited  in  their  corrupt  or 
ambiguous  responses,  the  faith  reposed  in  them 
must  have  been  an  impossibility.  The  story 
of  Glaucus,  the  son  of  Epikvdes  (Herodotus 
vi.  86)  and  the  parable  which  saved  the  life 
of  Pactyas  (Herodotus  i.  159)  show  that  they 
were  consulted  in  cases  of  moral  difficulty; 
and  the  inference  seems  fair  that  they  were 
consulted  far  more  frequently  for  such  rea- 
sons than  for  any  other.  On  this  hypothesis 
their  influence  was  primarily  a  moral  one — lm 
influence  lawfully  and  righteously  acquired, 
though  it  may  have  been  unrighteously  and 
corruptly  exercised ;  and  when  their  authority 
began  to  decay,  we  may  well  believe  with  Dr. 
Arnold  {Later  Rornan  Commonurealth,  voL  ii.  p. 
397)  that  in  the  general  immorality  which  in- 
creased as  the  faith  in  the  old  mythology  grew 
weaker,  the  change  was  greatly  for  the  worse, 
and  that,  whatever  may  be  the  falsehood  of  then? 
oracular  predictions,  *  there  are  yet  specimens  of 
their  moral  doctrine  preserved,  which  exhibit  a 
purity  and  wisdom  scarcely  to  be  surpassed.' 

Apart  from  these  instances  of  genuine  moral 
teaching,  all  other  answers  may  be  ranged 
under  the  following  heads:  1.  Enigmatical 
answers.  To  this  class  belong  the  tale  of  the 
discovery  of  the  bones  of  Orestes  (Herodotus  i. 
67),  the  story  of  the  Corinthian  Cypselus,  and 
of  the  defeat  of  the  Spartans  by  the  men  of 
Tegea  (Herodotus  v.  92,  i.  66).  All  these  may 
be  set  down  as  the  mythical  form  under  which 
alone  the  popular  mind  could  conceive  and 
retain  the  traditionary  history.    3.  Ambiguous 
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full  grovn.     [Ciox- 


answers,  forming  a  mnch  laxger  dass,  of  |  laryngeal  povich  when 
which  instances  are  found  in  the  story  of  |  pamzib.] 
Pisistratns  (Herodotus  i.  62),  of  the  fsill  of  |  OrftBfie  (ItaL  arancio^  Venetian  naraDxa, 
CrcBSus  (ib!d.  i.  63),  and  of  the  Roman  emperor  Span,  naraiya :  according  to  Mr.  Wedgwood, 
Mazentios.  (Gibbon's  Roman  Empire,  ch.  xiv.)  the  name  was  introduced  with  the  frut,  the 
3.  Answers  dictated  by  a  calculation  of  proba-  I  Arabic  word  being  nAranj  :  Dictionary  of 
bilities.  Such  are  the  prohibition  given  to  the  ;  English  Etymoloffy).  The  well-known  froit  oi 
Onidians  (Herodotus  i  174)  and  the  orades  the  Orange-tree,  the  (Xtrus  Aurantium  oi 
relative  to  the  colonising  of  Cyrene  (Hero-  botanists.  India  and  China  are  the  native 
dotus  iv.  154,  157).  These  answers  were  countries  of  the  orange;  and  the  Portuguese 
often,  perhaps  generally,  mistaken.  Of  all  the  are  entitled  to  the  honour  of  having  transfeired 
oracles  consult^  by  him,  Gnesus  is  said  to  the  plant  to  other  countries.  Orangee  an 
have  found  two  only  which  spdce  truly  (Hero-  not  considered  to  have  been  grown  in  Europe 
dotus  i.  49).  4.  Answers  extorted  by  political  till  the  fourteenth  century ;  and  in  England 
and  personal  influence.  By  such  influence  the  they  have  been  cultivated  in  conaenratories 
Alcnueonidse  are  said  to  nave  brought  about  since  1492.  They  are  piopagated  either  by 
the  overthrow  of  the  Pisistratide ;  and  by  it  seeds,  by  cuttings^  by  layers,  by  grafting,  or 
also  Demaratus  was  driven  from  the  throne  of  by  inaidiing ;  but  tlie  plants  grown  from 
Sparta.  (Herodotus  v.  68,  vi.  66.)  6.  Pre- '  seeds  require  so  long  to  come  to  perfection 
dictions  made  up  after  the  event.  Sach  are ,  that  they  are  seldom  so  propagated  in  £og- 
those  which  relate  to  the  death  of  Leonidas ,  land.  Oranges  are  imported  into  this  coontxy 
at  Thermopylae,  and  still  more  those  which ,  in  chests  and  in  boxes,  packed  separately 
are  said  to  have  been  given  to  Croesus,  and  j  in  paper.  The  best  are  brought  firam  the 
which,  in  the  judginent  of  Sir  O.  C.  Lewis,  |  Azores  and  Spain ;  but  very  gK>d  ones  abo 
'  bear  for  the  most  part  indubitable  marks  of  come  from  Portugal,  Italy,  Malta,  and  othtr 


subsequent  fabrication.'  (Lewis,  Credibility  of 
Early  Roman  History,  vol.  ii.  p.  525 ;  Rawlin- 
son,  Herodotus,  vol.  i.  pp.  92,  188  &c. ;  Cox, 
Tale  of  the  Persian  Irar,  part  ii.  ch.  iv. ; 
M'Culloch,  Grog.  Diet.  art.  'Delphi;'  Ckvier, 
Hfhn.  sur  les  Oracles  des  Anciens,  1819  &c) 

The  general  influence  of  the  oracles  was 
undoubtedly  on  the  decline  before  the  intro- 
duction of  Christianity;  but  the  rise  of  the 
latter  was  not  the  sole  cause  of  this  loss  of 
power.  Plutarch  mentions  that  in  his  time 
the  oracles  were  consulted  only  on  private 
questions  and  for  the  interests  of  individuals ; 
and  there  can  be  little  doubt  that  the  decay  and 
extinction  of  Hellenic  freedom  and  nationality 
sealed  the  doom  of  the  Hellenic  oracles. 

Herodotus  ascribes  tho  founding  of  the  great 
oracle  of  Zeus  (Jupiter)  at  Dodona  to  a  prophet- 
ess brought  from  Egypt  by  PlKenician  traders. 
But  his  account  is  a  mere  rationalising  of  the 
tale  told  to  him  at  Dodona ;  and  the  idea  of 
Egyptian  influence  here  has  no  better  historical 
foundation  than  that  which  traces  the  art  and 
philosophy  of  Greece  to  the  same  source.  (Sir 
G.  C.  Lewis,  Astronomy  of  the  Ancients.) 

OrAl  (Lat.  OS,  oris,  a  mouth).  In  Zoology, 
this  term  is  applied  to  the  various  parts  which 
form  or  relate  to  the  mouth  of  animals. 

Orml  Traditton*     [Histobicax.  Cbboibi- 

UTT.] 

Orang.  In  the  Malay  language,  this  word 
signifies  man ;  orang-utan  is  therefore  the 
man  of  the  woods.  By  this  term  we  commonly 
designate  the  Indian  or  red  orang  {Skmia 
satyrus,  Linn.).  This  spedes  inhabits  the 
great  islands  of  Borneo  and  Sumatra,  and 
attains  the  height  of  from  four  to  Ave  feet, 
measured  in  a  straight  line  from  the  vertex  to 
the  heel  It  has  neither  tail,  cheek-pouches, 
nor  ischial  callosities ;  but  has  an  appendix  to 
the  csecum  eoli,  as  in  man.  It  wants  the  liga- 
ment of  the  hip  joint,  and  acquires  an  enormous 
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places.  The  orange  trade  carried  on  by  this 
country  is  of  great  value  and  importance.  Not 
only  is  the  fruit  held  in  high  estimation,  but, 
from  the  extreme  productiveness  of  the  tree, 
it  is  sold  at  a  price  little  more  and  sometimes 
even  less  expensive  than  our  ordinary  domestic 
fruits.  The  quantity  of  oranges  and  lemons 
imported  in  1863  amounted  to  1,346,585  bhls., 
at  a  computed  value  of  about  758,000/.  The 
imports  in  1864  were  somewhat  leas. 

The  ped  of  the  orange  when  preserved  is  a 
well-known  article  of  confectionery ;  its  flowers 
yield  an  essential  oil  (neroli)  scarcely  less 
esteemed  as  a  perfume  than  the  cdehrated 
attar  of  roses :  while,  as  if  nature  had  intended 
every  part  of  it  for  the  use  of  man,  the  wood 
of  the  tree  is  susceptible  of  the  highest  polish, 
and  is  extensively  employed  in  the  arts. 

The  prindpal  species  of  the  Orange  fsmily 
are  the  Orange,  the  Lime,  the  Lemon,  and  the 
Citron.  The  sweet  orange  of  commerce  is  the 
produce  of  diflferent  varieties  of  Citrus  JMrtm- 
tiuTn,  and  is  one  of  the  most  grateful  of  fmits. 
The  Seville  Oranse  is  the  fruit  of  Citrus  Biga- 
radia,    [Citrus.] 

Of  other  plants  bearing  the  name  of  Orange, 
we  may  mention  the  Mock  Orange,  a  gaideo 
name  for  the  shrub  Philadelpkm;  the  Osago 
Orange,  which  is  Madura  aurantiaea ;  and  & 
Quito  Orange,  which  is  the  beny  of  iSUsfum 
quitoense, 

<hrauiC«aMB.  The  name  given  to  the 
sodety  instituted  in  Jreland  in  1795  to  uphold 
the  Protestant  rdigion  and  asoenden^,  and 
for  the  discouragement  of  Catholidsm.  It  had 
oflioe-bearers,  a  secret  organisation,  distiodiTe 
or  orange  colours,  and  occasional  prooessioDa 

OnuBfT^vy*  A  kind  of  ffaHeoy,  in  a  eardfo 
or  parterre,  far  preserving  onmge-trees  dunng 
the  winter  season.  An  orangery  is  distin- 
guished from  a  oonservatOEET  by  its  having  an 
opaque  roof^  whila  that  of  the  latter  is  glased. 
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Timfc  at  YeraaiUeff  is  one  of  the  most  magni- 
ficent ever  bdlt.  For  tareee  in  laige  boxes  a 
proportionablj  large  and  lofty  house'  is  requi- 
site ;  it  may  be  opaque  on  the  north  side  and 
roof,  -with  a  ghiss  front,  of  any  oonyenient  or 
desired  length,  width,  and  height.  For  one  of 
moderate  size,  the  height  at  the  back  wall  may 
be  fifteen  feet,  at  front  ten  feet,  and  the  width 
of  the  honse  fifteen  feet  The  floor  may  be 
either  perfectly  level,  and  the  boxes  placed  on 
it^  the  largest  behind,  so  that  their  tops  may  form 
a  slope  to  the  front  glass,  as  in  the  conserva- 
tory of  Prince  Boighese  at  Rome ;  or  if  the  trees 
are  young,  a  stage  may  be  erected  for  a  few 
ypars,  in  order  to  raise  the  plants  to  the  light 
If,  however,  the  trees  are  of  a  considerable  size, 
a  good  plan  is  to  have  square  pits  in  the  floor  at 
legolar  distances,  somewhat  laiger  than  each 
box,  and  in  these  to  sink  the  boxes,  covering 
them  with  mould,  sand,  or  moss,  nearly  to  the 
level  of  the  pavement^  so  that  each  tree  so 
placed  and  dressed  will  appear  as  if  planted  in 
a  small  compartment  of  earth.  Such  is  the 
plan  of  the  large  conservatory  in  the  royal 
gardens  at  Monza.  The  walk,  unless  where  a 
stage  is  adopted,  should  be  in  the  middle  of 
the  house,  with  corresponding  doors  in  each 
end ;  but  where  the  trees  are  young,  and  placed 
on  a  stage  like  greenhouse  plants,  the  walk 
should  be  in  front,  as  in  no  other  situation 
could  the  eye  of  the  spectator  meet  the  foliage 
of  the  plants.  Where  the  walk  is  in  the 
middle,  with  a  double  row  of  trees  on  each  side, 
as  at  Monza,  the  effect  in  winter  is  magnificent. 

Where  the  trees  are  to  be  planted  as  stan- 
dards in  the  borders  or  floor  of  the  house,  it  is 
requisite  for  the  health  and  beauty  of  the  plants 
that  the  building  be  glazed  on  all  sides,  and 
heated  by  hot  water  or  flues.  In  winter  the 
beds  might  be  covered  with  turf,  strewed  with 
diusies,  violeta,  and  primroses;  these  would 
come  early  into  flower,  and  if  the  turf  were 
kept  very  short  about  the  roots  of  the  flowering 
plants,  and  the  trees  in  excellent  condition, 
only  those  who  have  seen  the  first-rate  regu- 
larly planted  standard  orange  groves  of  Nervi 
could  form  an  idea  of  the  effect,  which,  by  con- 
trast -mth  the  external  winter,  would  be  felt 
as  anantidpation  of  real  spring. 

Onuiflte*  A  name  given  to  the  orange- 
colopred  vazietieB  of  Thorite  from  Brevig  in 
Norway. 

Oratorio  (Ital.).  A  sacred  musical  com- 
position consisting  of  airs,  recitatives,  duets, 
trios,  choruses,  &cl,  the  subject  of  which  is 
generally  taken  fr^m  Scripture.  The  text  is 
nsually  in  a  dramatic  form,  as  in  Handel's 
SajMon ;  but  it  sometimes  takes  the  form  of  a 
narrative,  as  in  Israd  in  Effypt;  occasionally 
it  is  of  a  mixed  character,  as  in  Haydn's 
Creation;  and  sometimes  it  consists  merely 
of  detached  passages  from  Scripture,  as  in 
the  Messiah,  The  origin  of  oratorios  has 
been  variously  accounted  for;  but  the  most 
prevalent  opinion  reg^ards  them  as  originally 
fomided  upon  the  spiritual  songs  and  dialogues 
which  were  sung  or  recited  by  the  priests  of 
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the  oratory.  [O&atobt.]!  The  more  rsoent 
introduction  of  this  species  of  musical  drama 
is  on  all  sides  attributed  to  St  Philip  Neri, 
about  the  middle  of  the  sixteenth  century; 
but  oratorios,  properly  so  called,  were  not  pro- 
duced till  about  a  century  afterwards.  At  first 
the  persons  introduoed  were  sometimes  ideal, 
sometimes  parabolical,  and  sometimes,  as  in  the 
later  oratorios,  taken  from  sacred  history ;  but 
this  species  of  drama  soon  assumed  a  more  regu- 
lar form,  and  oratorios  became  great  favourites 
in  Italy,  where  they  were  constantly  jperformed 
during  the  Camivtd ;  and  they  have  smce  given 
birth  to  some  of  the  noblest  and  most  elaborate 
compositions  of  the  ^eat  masters  both  of  Italy 
and  of  other  countries.  Oratorios  were  first 
introduced  into  England  by  Handel  in  1720, 
though  they  were  not  publicly  performed  till 
1782. 

Oratorj.  A  room  in  a  private  house  set 
apart  for  prayer.  It  differs  from  a  chapel, 
inasmuch  as  it  does  not  contain  an  altar,  nor 
may  mass  be  celebrated  in  it 

Oratort.    In  Rhetoric.     [EIloqtjence.] 

Oratory,  Prioota  of  tlfte.  Various  con- 
gregations of  ecclesiastical  persons  living  in 
community,  without  being  bound  by  any  special 
vow,  have  assumed  this  title.  The  first  con- 
gre^^ation  of  the  Oratory  was  founded  by  St 
Fllilip  Neri,  at  Home,  in  the  beginning  of  the 
sixteenth  century.  Similar  societies  were  soon 
formed  in  Italy  and  the  Low  Countries,  but 
without  any  mutual  connection ;  and  such  now 
exist  in  England,  France,  and  elsewhere.  The 
congregation  of  the  Oratory  at  Paris  was  founded 
by  the  cardinal  Pierre  de  Bundle  in  1611,  and 
had  several  houses  in  different  parte  of  the 
country.  It  produced  many  men  of  celebrity ; 
among  others,  Halebranche  and  Massillon. 
There  can  be  no  doubt  that  ite  chief  object  was 
to  counterbalance  the  increasing  influence  of 
the  Jesuite. 

Orb  (Lat  orbis).  In  the  language  of  the 
old  astronomers,  this  word  usually  signifies  a 
hollow  sphere.  They  supposed  the  heavens 
to  consist  of  such  orbs  or  spheres,  enclosing 
one  another,  and  carrying  with  them  in  their 
revolutions  the  different  planete.  (Sir  O.  0. 
IjeynB,  Astronomy  of  the  Ancients.)  The  orbis 
maximus,  or  great  orb,  was  that  in  which  the 
sun  is  placed.  As  the  orbs  were  concentric, 
and  their  number  equal  to  that  of  the  known 
planets,  with  one  for  the  moon  and  another  for 
the  fixed  stars,  it  was  necessary  to  suppose 
them  to  be  transparent  or  crystalline.  The  word 
also  denotes  any  round  or  circular  body,  and 
sometimes  it  is  used  synonymously  with  orbit. 

Orb.  In  Heraldry,  the  globe  (orbis  terra- 
rmn),  originally  assumed  by  the  Boman  em- 
perors of  later  times,  as  a  type  of  universal 
sovereignty,  and  now  amone  the  common  in- 
signia of  monarchical  authority. 

(Irbioiilata*  A  tribe  of  Brachyurous  Crus- 
taceans, including  those  which  have  an  .oblong 
ovoid  carapace. 

Orblenliuk  In  Botany,  the  whole  mass  of 
that  part  of  a  flower  called  the  corona  in  the 
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genus  Stapdia ;  also,  a  round  flat  hymenimn 
oontAined  within  the  peridium  of  some  genera 
of  fungi. 

Orbit  (Lat.  orbita,  a  whed-track).  In 
Astronomy,  the  path  which  any  celestial  body 
describes  by  its  proper  motion.  The  orbits  of 
all  the  planets  and  satellites  are  ellipses ;  and 
recent  discoveries  seem  to  show  that  the  orbits 
of  double  stars,  which  reyolve  about  each  other, 
are  curves  of  the  same  kind.  Some  comets 
have  been  supposed  to  move  in  parabolic  or 
hyperbolic  orbits.  [Flanbts  ;  Moon  ;  Satel- 
i-jte;  Stab.] 

Obbit.  In  Crustacea,  that  portion  of  the 
carapace  in  crabs  and  lobsters  (Decapoda)  to 
which  the  eye  is  attached,  and  the  groove  into 
which  the  eye  and  its  peduncle  are  retracted. 
In  sessile-e^'ed  Crustacea  there  is  no  true  orbit, 
the  eyes  being  placed  in  the  lateral  or  anterior 
portion  of  the  head.  In  Trilobites  and  Limuli 
the  cheeks  bear  the  eyes  upon  their  upper 
surface. 

OuBrr.  In  Ornithology,  this  term  is  applied 
to  the  skin  which  surrounds  the  eye ;  this  is 
generally  bare  of  feathers,  for  the  facility  of 
Its  movements,  but  especially  so  in  the  parrot 
tribe  and  the  htsron. 

Orbit.  In  Osteology,  the  bony  cavity  in 
which  the  eyeball  is  embedded.  Each  orbit 
in  man  is  formed  by  seven  bones — ^the  frontal, 
maxillary,  jugal,  lacrymal,  ethmoid,  palatine, 
and  sphenoid.  The  number  of  orbital  bones, 
and  the  portion  and  degree  of  circumscription 
of  the  orbit,  vary  much  in  lower  vertebrates. 

Orcein.  The  deep  red  colouring  principle 
of  the  lichen  pigments  (archil,  cudbear,  litmus, 
&c.).  It  occurs  naturally,  to  a  small  extent, 
but  is  chiefly  derived  from  the  decomposition*  of 
the  acids  in  the  lichens. 

Orobard  (Or.  tpx'-'ros).  An  enclosure  de- 
voted to  the  culture  of  fruit-trees.  The  most 
productive  orchards  are  generally  such  as  are 
situated  on  declivities  open  to  the  south  or 
south-east,  and  sheltered  from  the  north,  north- 
east^ and  west.  The  most  suitable  soil  is  a  cal- 
careous clayey  loam  with  a  dry  subsoil.  The 
climate  of  orchards  so  situated  is  always  wanner 
than  any  other  kind  of  situation  which  this 
eountiy  affords,  and  the  subsoil  is  more  certain 
of  being  dry.  The  surface  of  the  soil,  in  the 
case  of  orchards  so  situated,  is  generally  kept 
under  pasture;  which,  while  it  prevents  the 
earth  from  being  wasted  away  by  rains,  is 
favourable  to  the  running  of  the  roots  imme- 
diately under  the  surface,  by  which  they  are 
sooner  called  into  action  by  heat  in  spring,  and 
sooner  thrown  into  a  torpid  state  by  cold  in 
autumn.  The  principal  fruits  grown  in  orchards 
of  this  description  in  Great  Britain  are  the 
apple,  the  pear,  the  plum  and  the  cherry ;  and, 
wherever  wheat  can  be  ripened  in  the  plains, 
these  fruits  will  arrive  at  perfection  on  dedi- 
vities  such  as  we  have  mentioned. 

Oreliella  IVeed,    A  dye  weed,  yielded  by 

several  species  of  lichens,  knovn  to  botanists 

under  the  name  of  Boccdla,    They  are  found 

on  maritime  rocks  in  hot  and  wann-temperate 
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regions.  A  blue  and  a  red  dje,  known  ts 
Orchil  or  Archil,  are  prepared  fix>m  them. 

Orobeatra  (Gr.  lp)^liarpa).  In  Mosie,  s 
company  of  musicians  (also  called  a  band) 
assembled  for  the  purpose  of  performing  iu' 
stmmental  music 

The  word  orchestra  is  also  used  to  designate 
the  portion  of  the  room  set  apart  for  the  pkjers. 

OroMdaoeflB  (Orchis,  one  of  the  genera). 
A  natural  order  of  herbaceous  Endogens,  typi- 
cal of  the  Orchidal  alliance,  inhabiting  all  paits 
of  the  world  excepting  the  climates  situated 
upon  the  verge  of  the  froeen  cone,  or  remark- 
able for  their  exceeding  dryness.  The^*  are  veil- 
known  for  the  singular  form  of  their  flowers. 
Some  of  them  grow  in  the  earth,  while  others 
inhabit  rocks  and  the  branches  of  trees.  They 
all  belong  to  the  class  Gynandria  of  LinnsBOD ; 
are  often  very  agreeably  scented ;  and  some- 
times produce  an  aromatic  fleshy  fruit,  as  in 
the  case  of  VaniUa,  which  contains  a  large 
quantity  of  benzoic  acid.  The  nutritious  sab- 
stance  called  Salep  is  prepared  from  the  amj- 
laceous  roots  of  several  pknts  of  this  order. 

OreliiL    [ Abchel  ;  Obchella  Wxbd.] 

Orchis  (Gr.).  A  genus  of  terrestrial  tubei^ 
ous  rooted  Orchids,  occurring  chiefly  in  Europe, 
temperate  Asia,  and  North  America.  Sereral 
species  are  common  in  our  woods  and  pastures, 
and  are  known  by  their  spreading  and  often 
spotted  leaves,  and  erect  spikes  of  handsome 
flowers.  The  fleshy  tubers,  which  abound  in 
starch,  and  yield  the  article  of  diet  called 
Salep,  are  extensively  collected  in  some  parts 
of  Turkey  for  exportation  to  Western  Europe. 

Oreln.  A  white  crystalline  substance  found 
in  the  lichens  used  for  the  preparation  of  archil 
and  litmus.  It  crystallises  in  six-sided  prisms, 
which  are  very  soluble  both  in  water  and  al- 
cohoL  Exposed  to  air  and  light,  orcin  tuns 
red.    It  has  the  formula  C,^  H,  O^.    [Ijchbsb, 

COLOUBING  MaTTBBS  OF.] 

Ordeal  (Mod.  Lat  ordalium ;  Ger.  urtheil, 
judgment).  The  practice  of  referring  litigated 
questions,  and  the  guilt  <»  innocence  of  parties 
under  accusation,  to  the  judgment  of  God  (testi- 
fied, in  popular  belief  either  by  the  event  of 
lots,  or  by  the  success  or  failure  t£  certain  ex- 
periments), is  of  very  ancient  date ;  and  was 
transferred,  with  other  relics  of  their  pagan  in- 
stitutions, by  the  Teutonic  nations,  when  s^ed 
in  the  provinces  of  ancient  Rome,  to  their*  ner 
bodies  of  jurisprudence.  It  implies  necessarily 
an  utter  ignorance  of  an  order  m  nature  whi<4 
cannot  be  interrupted ;  and  the  rise  of  physical 
science  first  weakened  and  then  destroj^  the 
ordeal,  although  it  may  not  yet  have  uprooti5d 
many  ideas  wmch  belong  to  the  soil  from  which 
the  ordeal  superstition  sprang  up. 

The  ordeal  was  awaited  in  various  eases; 
either  arbitrarily  by  the  courts  or  at  the  re- 
quest of  a  party  accused,  who  was  anxious  to 
dear  himself;  either  as  an  alternative  for  trial 
by  compurgation  or  by  battle,  or  as  the  regular 
mode  of  deciding  an  issue.  In  the  earlier  ages 
of  modem  European  history,  the  ordeal  was 
under  the  pecnliar  protection  of  tihe  dezg?, 
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who  afterwards  discountdnaueed  it;  and  its 
gradual  supprossion  miist  be  mainly  attributed 
to  the  decrees  of  popes  and  oonncils,  of  vhieh 
several  were  pronounced  against  it  in  the  course 
of  the  thirteenth  century,  beginning  with  the 
decree  of  the  fourth  Lateran  councu  in  1215. 
Among  the  Tsrious  forms  of  ordeal  in  use 
among  different  nations,  the  foUcwingare  some 
r/f  the  most  remarkable.  The  trial  of  the  eu- 
charist  was  used  chiefly  among  the  clergy; 
the  accused  party  took  the  sacrament  in  attes- 
tation of  his  mnocencei  and  it  was  belieyed  that 
if  he  were  guilty  he  would  be  immediately 
visited  with  punishment  for  the  sacrilege.  Of 
the  same  description  was  the  corsnedd,  or  trial 
by  the  consecrated  piece  of  bread  or  cheese, 
much  in  use  among  the  Anglo-Saxons.  The 
trial  of  the  cross  was  used,  both  in  civil  and 
criminal  questions,  in  many  European  countries. 
See  the  supplementary  fonnube  to  those  of' 
Idarculfus,  cited  by  Meyer,  InstituUom  Judi- 
ciaireSf  liy.  ii.  c  yi.  It  appears  that  the  liti- 
gants, or  the  accuser  and  accused,  were  to  stand 
upright  before  a  cross,  and  that  he  who  fell  or 
changed  his  position  first  was  cast  or  con- 
demned. This  popular  mode  of  ordeal  was 
abolished  by  the  capitulary  of  816,  in  the  reign 
of  Louis  le  D^bonnaire,  as  irreverent  towards 
the  mystery  of  the  cross;  but  the  abolition 
seems  only  to  have  been  carried  into  effect  in 
Italy  and  the  provinces  adjoining  the  seat  of 
empire.  The  ordeal  of  hot  water,  in  which  the 
accused  party  plunged  his  hand  into  a  yessel 
of  boiling  water,  was  used  by  the  Salian  Franks, 
when  pagans,  as  early  as  the  fifth  century.  It 
was  afterwards  extensively  practised.  In  what 
was  called  the  expurgatio  simpUxt  the  accused 
plnnged  his  arm  to  the  wrist;  in  the  triple 
ordeal,  to  the  elbow.  Trials  by  burning  iron 
were  of  various  sorts :  carrying  a  red-hot  bar 
in  the  hand,  and  walking  barefoot  over  heated 
ploughshares,  mentioned  in  the  imperial  capitu- 
laiy  of  803,  and  adopted  in  England,  as  is  well 
known  from  the  celebrated  example  of  Qaeen 
Emma.  There  can  be  no  doubt  uiat,  in  these 
severer  forms  of  ordeal,  some  precaution  was 
occasionally  used  by  the  clergy,  under  whose 
inspection  and  management  the  trial  took  place. 
There  were  also  ordeals  by  lot,  as  by  the  casual 
choice  between  a  pair  of  dice,  one  marked  with  a 
cross  and  the  other  blank,  mentioned  in  the  laws 
of  the  Fnsonfl.  The  famous  trial  of  the  bier,  in 
which  the  supposed  perpetrator  was  required 
to  touch  the  lK)dy  of  a  murdered  person,  and 
was  pronounced  guilty  if  the  blood  flowed, 
may  be  regarded  as  a  species  of  ordeal,  although 
founded  more  on  usage  than  le|;al  enactment ; 
as  this  form  of  superstition  did  not  become 
prevalent  until  later  times,  when  ordeals  were 
no  longer  a  recognised  part  of  the  law.  To 
the  same  head  may  be  referred  the  Yarious 
absurd  and  cruel  methods  which  were  adopted 
in  different  countries  to  try  suspected  witches. 
One  of  the  most  remarkable  instances  of  the 
solemn  application  of  the  ordeal  in  later  times 
took  place  in  1498,  when  the  tnith  of  the 
doctrines  preached  by  Sayonazola  at  Florence 
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was  put  to  the  test  by  a  challenge  between 
one  of  his  disciples  and  a  Franciscan  friau:  to 
walk  through  a  burning  pile.  This,  however, 
mav  be  rather  regardml  as  the  appeal  of  an 
enthusiast  to  the  divine  judgment,  than  as  an 
example  of  a  recognised  usage.  Ordeals  are 
of  common  use  in  the  judicial  practice  of  various 
heathen  nations,  especially  of  the  Hindus. 

By  the  Anglo-Saxon  laws,  an  option  was 
given  to  the  culprit  in  ordinary  cases,  when 
presented  of  a  crime  by  the  neighbourhood,  or 
appealed  against  by  the  injured  party,  of  de- 
fending himself  by  compurgation,  or  b^  tho 
ordeal  (of  hot  water,  if  noble,  or  of  hot  iron). 
If,  being  a  yiUein,  he  could  procure  the  testi- 
mony of  his  lord  in  favour  of  his  character, 
the  ordeal  was  simple ;  if  otherwise,  threefold. 
In  the  laws  of  William  the  Conqueror,  we  find 
that  accusations  between  an  Englishman  and  a 
Frenchman  were  decided,  either  by  the  Roman 
mode  of  trial  by  inquest^  by  battle,  or  by  the 
ordeaL  In  general,  it  may  be  considered,  as 
Sir  F.  Falgrave  remarks,  rather  as  having  af- 
forded a  last  chance  of  escape  to  the  accused 
party,  than  as  an  ordinary  mode  of  deciding 
on  guilt  or  innocence;  since  it  does  not  ap- 
pear to  have  been  usually  resorted  to,  unless 
where  the  accused  failed  in  clearing  himself 
bv  the  testimony  of  the  neighbourhood  to 
his  character  or  to  the  fact.  Thus  torture 
in  the  civil  law,  accordinff  to  principle,  was 
applied  only  where  the  evidence  was  sufficient 
to  warrant  a  conviction,  and  the  defendant 
refused  to  confess.  When,  however,  the  old 
form  of  trial  by  compurgation  was  abolished  in 
England  by  the  assizes  of  Henry  II.,  the  trial 
by  ordeal  became  more  important  than  before. 
It  appears  that,  in  presentment  by  the  inquest 
(whence  ori^ated  the  grand  jury),  the  culprit 
was  immediately  adjudged,  without  option,  to 
clear  himself  by  ordeal;  that,  if  he  escaped 
this  test,  he  was  still  condemned  to  abjure  the 
country;  so  that  the  presentment  became  in 
some  sort  equivalent  to  a  final  trial.  The 
second  inquest  or  jury  trial,  at  this  period,  is 
thought  to  have  been  only  awarded  as  a  matter 
of  special  favour.  But  when  ordeal  had  been 
forbidden  by  the  18th  canon  of  the  fourth 
Lateran  council,  in  1215,  as  before  mentioned, 
it  was  immediately  disused  in  England ;  and 
hence,  after  a  considerable  interval,  during 
which  the  practice  of  criminal  law  seems  to  have 
remained  in  a  yery  uncertain  state,  the  practice 
of  trial  by  the  second  inquest,  or  petty  jury, 
from  beinff  the  exception,  gradually  became  the 
general nUe.  (MSm,derAcad,deaInscr.YoLxv.) 

Ordeal  Bean.    [CA^LABiiB  Bban.] 

Ordeal  Boot.  The  roots  of  a  species  of 
StrychnoBy  used  as  an  ordeal  by  the  natives  of 
Western  Africa. 

Ordeal-tree.  The  name  of  Erythro- 
phUBum  ffumeetue.  That  of  Madagascar  is 
Cerbera  iienemfera. 

Order  (Lat.  ordo).  In  Architecture,  a  sys- 
tem or  assemblage  of  parts  subject  to  certain 
uniform  established  proportions,  regulated  by 
the  office  which  each  part  has  to  perform.    An 
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order  maybe  Baid  to  be  the  gemxiB,  of  which  the  | 
species  are  Tuscan,  Doric,  Ionic,  Ck)rinthian, 
and  Composite ;  and  consists  of  two  essential 
parts— a  column,  A  (fig.  1),  and  an  entablature, 

B.  These  are  subdiyided :  the  first 
into  three  parts,  namely,  the  base 

C,  the  shaft  D,  and  the  capital  £ ; 
the  second  also  into  three  parts — 
namely,  the  architraye,  or  chief 
beam,  F,  which  stands  imme- 
diately on  the  column ;  the  friese 
6,  which  lies  on  the  architraye ; 
and  the  cornice  H,  which  is  the 
crowning  or  uppermost  member 
of  an  Older.    In  the  subdivisions 

certain  horizontal  members  are  used,  which, 
from  the  curved  forms  of  their  edges,  are  called 
mouldings.  These  are  the  oyolo,  the  talon,  the 
cjma,  the  cavetto,  the  torus,  the  astragal,  the 
scotia,  and  the  fillet,  which  are  defined  under 
their  several  names  in  this  work.  The  cha- 
racter of  an  order  is  displayed,  not  only  in  its 
column,  but  in  its  general  forms  and  detaiL 
Though  a  building  be  without  columns,  it  is, 
nevertheless,  said  to  be  of  an  order,  if  its  details 
be  regulated  according  to  the  method  prescribed 
for  such  order. 

In  setting  up,  or,  as  it  is  more  technically 
expressed,  in  profiling  an  order,  it  is  usual  to 
make  the  entablature  of  the  height  of  one-fifth 
of  the  entire  order.  The  height  of  the  column 
is  measured  in  terms  of  its  lower  diameter, 
which  is  divided  into  sixty  parts,  called  minutes, 
used  as  a  scale  for  the  different  subdivisions. 
In  the  Doric  order  the  semidiameter  of  the 
column  is  called  a  module;  but  as  it  is  di- 
vided into  thirty  parts,  there  is,  in  fact,  no 
essential  difference  between  the  scale  of  thb 
and  the  other  orders.  The  columns  vary  from 
seven  to  ten  diameters  in  height  in  the  different 
orders.  The  height  of  the  entablature  is 
usually  divided  into  ten  parts,  of  which  three 
are  assigned  to  the  architrave,  three  to  the 
frieze,  and  four  to  the  cornice ;  except  in  the 
Doric  onler,  in  which  the  height  is  divided  into 
eight  parts,  the  architrave  having  only  two, 
the  frieze  and  cornice  each  three. 

The  rule  above  given   for  regulating  the 
relative  heights, of  the  column  and  entablature 
is  founded  upon  the  practice  of  the  ancients, 
who  rarely  exceeded  or  fell  short  of  the  pro- 
portion thus  established.   Whether  this  practice 
of  assigning  one-fifth  of  the  height  of  the  whole 
order  to  its  entablature  was  arbitrary  or  em-  j 
pirical,   is  worth  an   enquiry,  which,  we   are  \ 
inclined  to  think,  has  not  been  bestowed  upon 
it  in  any  architectural  work,  at  least  not  in  any  I 
one  which  has  fallen  under  our  notice  :  thongn  ! 
the  principles  developed  in  a  work  by  Le  Brun,  I 
entitled,  Thiorie  de  t Architecture  Grccque  et 
Bom/tine^  dMuite  de  V Analyse  des  Monumens 
Antiques  (fol.  Paris  1807),  if  carried  through 
correctly,  seems  to  point  to  the  reason  of  the 
practice.     One  of  the  most  obvious  principles 
of  proportion  in  respect  of  loads  and  supports, 
ana  one  apparently  founded  on  Nature  herself, 
is,  that  a  support  should  not  be  loaded  with  a 
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greater  mass  than  itself ;  or,  in  Other  woid«, 
that  there  should  be  an  equality  between  the 
weights  and  supports;  i.e.  in  this  case,  be- 
tween the  entablature  and  column.  In  r^ 
spect  of  the  voids  left  between  the  columns  or 
supports  below  the  entablature,  theie  seems  to 
have  been  a  great  diyersity  of  practiee ;  for 
we  find  them  varying  from  1*03  to  2*18,  unity 
being  the  measure  of  the  sui^xMts.  Le  Bnm 
makes  the  areas  of  the  supports,  woghts,  and 
voids  equal  to  one  another ;  and  in  the  monu- 
mental specimens  of  the  Doric  order,  such  as 
the  Parthenon,  &c,  he  seems  borne  out  in  the 
law  he  endeavours  to  establish ;  but  in  lighter 
specimens,  such  as  the  temple  of  Bacchus,  nt 
Teos,  where  the  supports  are  to  the  voids  as  1 
to  2-05,  and  in  the  temple  of  Athena  [MnrKEVi] 
Polias,  where  the  ratio  is  1  to  2*18,  he  can 
hardly  be  considered  correct.  Indeed,  there 
scarcely  seems  a  necessity  for  such  a  limitation 
of  the  voids  as  he  prescribes,  seeing  that,  with- 
out relation  separately  to  the  weight  and  snp* 
port,  'Stability  would  be  obtained  so  long  as  the 
centre  of  gravity  of  the  load  fell  within  the 
external  face  of  the  support.  If,  then,  it  be 
admitted  that,  as  in  the  two  examples  above 
mentioned,  the  voids  should  be  equal  to  the 
weights  and  supports  jointly,  we  have  the  key 
to  the  rule  ;  and,  instead  of  being  surprised  at 
the  apparently  strange  law  of  making  the  enta- 
blature one-fourth  of  the  height  of  the  column. 
we  shall  find  that  none  but  the  result  assumed 
can  flow  from  the  investigation. 
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In  fig.  2,  let  A  B  be  the  hog^t  of  the 
column,  and  let  the  distance  between  the 
columns  be  one-third  of  the  height  of  the 
column  «  C  D.  Now,  if  A  B  be  suboividAd  into 
four  equal  parts,  at  a,  b,  and  c,  and  the  hori- 
zontal lines  a  <i,  6  «,  c  /,  be  drawn ;  also,  if 
CD  be  divided  horizontally  into  four  equal 
parts,  and  lines  be  drawn  perpendicuhirlT  up- 
wards intersecting  the  former  ones ;  the  viw 
will  be  divided  into  sixteen  equal  parallelo- 
grams, one-half  of  these  being  the  measure 
of  the  two  semi-supports.  B  C  and  D  E  being 
made  equal  then  to  one-fouith  of  C  D,  it  vill 
be  manifest,  from  inspection,  that  the  two  semi- 
supports  will  jointly  be  equal  to  eight  of  the 
parallelograms  above  mentioned,  or  one-half 
of  the  void.  We  have  now  to  place  the  weight 
or  entablature,  A  G  H  I,  upon  the  supports  or 
columns  and  equal  to  them  in  mass.    Set  up 
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from  A  to  F  snolfaer  lov  of  parallelograms, 
each  equal  to  those  above  mentioned,  A  F  K  I. 
These  will  not  be  eqnal  to  the  supports  by  two 
▼hole  paraUelopams,  being  in  nnmber  6  only 
isstMa  of  8 :  dividing,  therefore,  8,  the  nnmber 
in  the  support,  by  6^  the  nnmber  already 
obtained,  we  have  1*388,  &c.,  which  is  the 
h«ight  A  0  mnst  be,  that  the  weights  may  eqnal 
the  snppoits,  exceeding  one^qnarter  the  height 
of  the  colnnm  by  only  ^  of  snch  quarter,  a 
cuiDcideiise  singularly  corroboratiTe  of  the  rule 
laid  down.  From  inspection  of  figs.  2,  8,  and  4, 
itUeTidentihat,  when  the  void  is  one-third  of  the 
height  of  the  oolumns  in  width,  the  columns 
vill  be  6  diameters  in  height ;  when  one-quarter 
of  their  height^  they  will  be  8  diameters  high ; 
acd  when  one-fifth  of  their  height,  they  will  be  1 0 
diameten  high ;  also,  that  the  mtercolumniation, 
»Ilfld  mfttyUy  or  of  two  diameters,  is  constant 
br  the  amngementk  Let  us  now  try  the  prin- 
ciple in  another  way :  Fig.  6  is  jthe  general 
form  of  a  tetrastyle 
temple,  wherein  the  co- 
lumns are  assumed  at 
pleasure  8  diameters 
high:  then,  4  x  8«32, 
the  area  of  l^e  supports ; 
and  as,  to  fulfil  the  con- 
ditions, the  three  voids 
are  to  equal  twice  that 
ufi,  or  64,  they  must  in  all  be  equal  to  8 
i:ianft«>rs,  for  V^^>  ^^^  ^®  whole  extent, 
tltrefore,  will  be  12  diameters  of  a  column. 
To  obtain  ^e  height  of  the  entablature,  so  that 
its  mass  may  equal  that  of  the  supports,  as  the 
B)«iunre8  are  in  diameters,  we  have  only  to 
(liTide  32,  the  columns,  by  12,  the  whole  extent 
of  the  facade,  and  we  have  two  diameters  and 
tvo-thirds  of  a  diameter  for  the  height  of  the 
eotablature ;  making  it  a  little  more  than  one- 
qurter  the  height  of  the  column,  and  again 
iSTNniig  in  terms  of  the  diameter  with  many 
of  the  finest  examples  of  antiquity,  or  very 
cnrlj  80.  if  the  pediment  be  employed,  it  is 
'^ent,  the  dotted  lines  A  C,  C  B,  being  bi- 
Hcted  in  a  and  h  respectively,  that  the  triangles 
A  E  0,  6  B  F,  are  equal  to  a  I)  C  and  D  C  6, 
tod  the  loading  or  weight  will  not  be  changed. 
^oikr  results  are  obtained  in  fig.  6,  where 
the  height  is  10  diameters,  the  number  of 
columns  6;  the  whole, 
therefore,  180,  the 
supports  being  60. 
Herefl »  3^  diameters 
will  be  the  height  of 
the  entablature. 

We  cannot  leave  the 
subject  without  ad- 
verting to  the  rules 
ciTen  by  "^truvius  (chap.  ii.  lx)ok  iii.)--rules 
vhich  were  the  result  of  the  practice  of 
the  time  in  which  he  lived,  and  which,  with- 
Q  small  fractions,  singularly  corroborate  the 
a^Qmed  hypothesis  of  making  the  voids 
«*rial  to  twice  the  supports.  Speaking  of 
^'^e  fire  species  of  temples,  after  naming 
the  diflerent  interoolummations,  and  rccom- 
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mending  the  eustylos  as  the  most  beautiftil, 
he  thus  directs  the  formation  of  temples 
with  that  interval  between  the  columns.  The 
rule  for  designing  them  is  as  follows:  'The 
extent  of  the  front  being  given,  it  is,  if  tetra- 
style, to  be  divided  into  eleven  parts  and  a 
half,  not  including  the  projections  of  the  base 
and  plinth  at  each  end;  if  hexastyle,  into 
eighteen  parts ;  if  octastyle,  into  twenty-four 
parte  ana  a  half.  One  of  either  of  these 
parts,  according  to  the  case,  whether  tetrastyle, 
hexastyle,  or  octastyle,  will  be  a  measure 
equal  to  the  diameter  of  one  of  the  columns. 
The  heighte  of  the  columns  will  be  eight  parts 
and  a  half.  Thus,  the  intercolumniations  and 
the  heights  of  the  columns  will  have  proper 
proportions.'  Further  on  in  the  same  chapter 
he  gives  directions  on  aneostyle,  diastyle,  and 
systyle  temples,  on  which  it  is  nnnecessaiy 
here  further  to  enlarge.  Let  the  above  rules 
be  examined.  The  tetrastyle  is  11|  parts 
wide,  and  8}  high :  the  area,  therefore,  of  its 
whole  front  will  be  \\l  x  8}»97}.  The  four 
columns  will  be  4  x  8| « 84,  or  a  very  little 
more  than  one-third  of  the  whole  area;  the 
remaining  two-thirds,  speaking  in  round  num- 
bers, being  given  to  the  interoolumns  or  voids. 
The  hexastjrle  is  eighteen  parts  long,  and 
eight  and  a  half  high :  the  whole  area,  there- 
fore, isl8x8j-ld3.  The  six  columns  will  be 
6  X  8^^=51,  or  exactly  one-third  of  the  whole 
area ;  the  voids  or  interoolumns  occupying  the 
remaining  two-thirds.  The  octastyle  is  24J  parts 
in  extent,  and  8}  in  height:  24}  x  8}  «  208J. 
The  eight  columns  will  be  8  x  8J«<(8,  or  very 
little  less  than  one-third  of  the  area,  and  the 
voids  or  intercolumns  about  double,  being  the 
remaining  two-thirds. 
The  average  of  the  intercolumniations  in  the 

first  case  will  be    ■    »"    =r 2}  diameters. 

I  q  .    a 

In  the  second  case  — - — «2f. 
o 

In  the  third  case    ?l^-2^ja. 

As,  in  our  opinion,  a  discrepancy  between  prac- 
tice and  theory  will  not  shake  the  principle,  we 
are  not  fearful  of  candidly  submitting  a  syn- 
optical view  of  some  of  the  most  celebrated 
examples  of  antiquity  in  which  a  comparison 
is  exhibited  between  the  voids  and  supporte. 
It  is  certain  that  in  every  case  the  former 
exceed  the  latter,  and  that^  in  the  early  Doric, 
the  ratso  between  them  nearly  approached 
fouality.  In  comparing,  however,  the  supports 
with  the  weighte,  there  is  every  appearance  of 
that  portion  of  the  theory  being  stxictly  true ; 
for,  in  tekine  a  mean  of  the  six  examples  of 
the  Boric  order,  the  supports  are  to  the  weights 
as  1  :  1*16 ;  in  the  five  of  the  Ionic  order,  as 
1  :  1*05 ;  and  in  tbe  four  of  the  Corinthian 
order,  as  1  :  1*04 ;  a  coincidence  so  remark- 
able that  it  must  be  attributed  to  something 
more  than  accident,  and  deserving  much  more 
extended  consideration  than  oar  limits  here 
admit. 
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We  close  this  short  enqnii^  by  adyertingto  a 
curious  fact  connected  with  it ;  vus.  the  area  of 
the  points  of  support  for  the  edifice  which  such 
an  arrangement  affords.    In  fig.  7,  the  hatched 
Fig.  7.  squares  represent  the  quarter 

piers  or  columns  in  a  series  of 
intercolumniations  every  way, 
such  interoolumniations  being  2 
diameters,  or  4  semidiameters : 
these,  added  to  the  2  quarter 
piers,  will  make  6,  whose 
square,  36,  therefore,  is  the 
area  t6  be  covered  with  the  weight;  the  4 
quarter  piers  or  columns  »  4 ;  hence  the  points 
of  support  are  jfg  of  the  area  «-01 1 1.  l^ow,  in 
twenty-five  of  the  principal  buildings  in  Europe 
[PoniTS  OF  Sufpobt],  the  ratio  will  be  seen  to 
be  0'168  on  the  mean,  differing  only  0*057  from 
the  result  here  given ;  but  if  we  take  the  sub- 
joined  buildings,  the  mean  will  be  found  to 
differ  much  less,  viz. — 

Temple  of  Peace  .        .        .  0*127 

S.  Paolo  fuori  le  Muio  .        .  0*118 

S.  Sabino      ....  0*100 

S.  FilippoNeri      .        .        .  0*129 

Obdbb.  In  the  Fine  Arts,  the  regular 
disposition  of  the  parts  of  a  work,  so  that 
neither  confusion  nor  jarring  effects  may 
prevail. 

Ordes.  In  Mathematics,  a  term  frequently 
used  synonymously  with  degree.  Thus  the 
order  of  a  curve  or  surface  is  the  same  as 
the  degree  of  its  equation.  [CxnivH  and 
SuRFACB.]  Although  synonymous,  however, 
when  applied  to  ordinary  algebraic  equations, 
the  terms  order  and  degree  have  distinct  mean- 
ings when  applied  to  differential  equations,  and 
to  equations  of  differences.  [Diffebentiax 
Equation.] 

Order  of  the  Bfty.  In  Parliamentary 
usage,  one  method  of  superseding  a  question 
already  proposed  to  the  House  is  by  moving 
•  for  the  onler  of  the  day  to  be  read.'  This 
motion,  to  entitle  it  to  precedence,  must  be 
for  the  oriler  generally,  and  not  for  any 
particular  order ;  and,  if  this  is  carried,  the 
orders  must  be  read  and  proceeded  on  in 
the  course  in  which  they  stand.  But  it  can 
be  in  its  turn  superseded  bv  a  motion 
'  to  adjourn.*  In  Hatsell's  Prtic?dent8  of 
Farliamentf  vol.  ii.,  it  is  stated  that  the  first 
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instance  of  this  prooeeding  was  on  April  1, 
1747. 

Order  of  BoperposttloBa  A  Geolofpcal 
term,  implying  the  rqnilar  succession  of  ar- 
rangements which  the  strata  forming  the  ex- 
terior crust  of  our  globe  invariably  foDov. 
[Gboloot.]  Although  certain  strata  or  forma- 
tions are  occasionally  wanting,  they  never  de- 
part from  a  constant  order  of  superpositioa. 

Orders*  Holy.  A  term  applied  to  the 
different  ranks  of  ecclesiastical  persons.  The 
established  church  of  England  recognises  only 
the  three  orders  of  bishops,  priests,  and  dea- 
cons. The  Soman  Catholic  church  admiuof 
seven  orders :  four  minor,  secular,  or  petty,  of 
doorkeeper,  exorcist^  reader,  and  acolytn ;  tbiv<' 
major,  of  deacon,  priest^  and  bishop.  The  first 
are  mere  formalities,  and  generauf  eonfencd 
on  the  same  day ;  the  admission  to  the  Utter 
constitutes  the  sixth  sacrament  of  Bonun- 
ism:  the  reformed  diurches  acknowledge 
only  the  three  latter  orders.  [Episoopact.] 
The  Greek  church  rejects  the  four  minor, 
but   has  the    additional   one  of   subdeacoo. 

[OBDINATIOir.] 

Orders,  Sellcions*  Keligious  orders  are 
of  three  kinds:  1.  Monastic;  2.  Military;  3. 
Mendicant 

1.  The  Monastic  orders  were  distingai&hid 
by  the  rules  to  which  they  were  subjected  U 
their  respective  founders.  Of  these  the  prin- 
cipal are  the  Basilian,  the  Benedictine,  and  the 
Angus  tinian. 

i.  The  earliest  comprehension  of  a  nui&l:-er 
of  conventual  societies  under  one  rule  v&s 
effected  by  St.  Basil,  archbishop  of  Caesare4i.  in 
Asia  Minor,  who  united  the  hermits  and  cclo- 
bites  already  established  in  his  diocese,  aul 
prescribed  a  uniform  constitution  for  them,  in 
which  he  strongly  recommended  the  obligatiuu 
of  a  vow  upon  admission.  This  recommeDtla- 
tion  was  a  novelty  in  the  monastic  sjstifm. 
which  had  existed  up  to  that  time  (a.d.  37ui 
without  any  such  imposition.  This  institotioa 
prevailed  throughout  the  eastern  districts  of 
Christendom,  and  has  subsisted  in  the  Gmc 
church  up  to  the  present  time  with  little  vam- 
tion. 

ii.  In  the  West^  the  first  order  of  monks 
was  founded  b^  Benedict  of  Nursia  (A.r. 
529).  He  conceived  that  the  ends  of  monastic 
seclusion  might  be  better  attained  by  a  dm- 
plme  uniformly  imposed,  than  by  the  arbi- 
trary austerities  of  many  of  the  European 
commimities.  He  insisted,  moreorer,  reiv 
strongly  upon  the  duties  of  manual  labocr 
and  reading,  as  well  as  of  prayer.  This  mlt 
was  revised  three  centuries  later  by  another 
Benedict,  a  native  of  Aniane,  in  the  Sooth  of 
France. 

From  this  remodelled  system,  which  vas 
moire  severe  than  its  predecessor,  and  was  soon 
adopted  throughout  the  Benedictine  monas- 
teries, already  exceedingly  numerous,  an)s« 
various  branches,  all  more  or  less  fanions  in 
ecclesiastical  history.  The  order  of  Chci, 
the  Cistercians,  the  Chartreuz,  the  Caoal* 


Digitized 


by  Google 


ORDERS 


dnlefisefly-  Bnenumstntenflef,  &c.  are  distinct ! 
ofishoots  from  this  mam  troiik,  and  for  many  { 
eentories  haye  coyered  the  face  of  Catholic ' 
Etirope.  I 

iii.  The  original  inhabitants  of  the  monas- 
teries were  Uymen ;  the  spiritual  duties  of  the  ' 
institntion  being  performed  bj  the  pastor  of  a 
neighbouring  village,  or  by  one  or  two  resident ' 
ecclesiastics.    The  anthontpr  of  Augustine  was, ! 
however,  claimed  for  clerical  societies  living 
together  under  rule ;  and  the  order  of  Augus- 
tinian  canons,  consisting  expressly  of  persons  , 
ordained  or  destined  to  the  sacred  profession, 
claims  a   place    among    the   three  principal 
monastic  institutions.      Those    canons    were '. 
afterwards  divided  into  the  regular  and  secu- 1 
lar,  according  as    they  observed  what    tra-  i 
dition    affirmed  to    be   the    role    prescribed  j 
by  the  founder  himself,  or  those  of  certain  , 
bishops  who,  in  later  times,  had  reorganised 
the  system. 

2.  i  The  Sditary  orders  form  also  an 
important  feature  in  ecclesiastical  and  political 
history.  The  necessity  under  which  the  monks 
lay,  in  unsettled  times,  of  assuming  arms  to 
defend  their  possessions,  may  have  suggested 
the  first  idea  of  uniting  the  military  with  the 
Tehgious  profession. 

The  earliest  order,  however,  of  this  kind — 
that  of  St  John  of  Jerusalem,  or  the  Knights 
of  the  Hospital — arose,  in  the  eleventh  century, 
out  of  a  religious  oommunitv,  to  which  the  care 
of  an  hospital  in  Jerusalem  had  been  consigned. 
The  Hospitallers  were  afterwards  better  known 
imder  the  titles  of  Knights  of  Rhodes,  and, 
Btill  later,  of  Malta. 

ii.  The  Knighta  Templars  also  received 
their  appellation  from  Jerusalem,  the  place  of . 
their  origin  and  early  abode.  They  were , 
foonded  in  1118 ;  and  to  them  certain  military 
duties  were  from  the  first  specially  prescribed, 
as  the  defence  of  Palestine,  and  the  protection 
of  pilgrims  in  the  Holy  Land.  After  the 
expulsion  of  the  Christian  arms  from  that 
rtgion,  they  spread  over  Europe  and  became 
a  very  numerous  and  powerful  body ;  until, 
baring  excited  the  fears  or  avarice  of  popes 
and  princes,  th^  were  condemned  by  a  council 
assembled  at  Vienna,  and  exterminated  by  a 
vigorous  and  cruel  persecution. 

iii.  The  third  Military  order  is  the  Teutonic. 
This  institntion,  again,  was  an  offspring  of 
the  cmsades,  and  a  native  of  Palestme ;  ori- 
ginating in  the  officer  of  an  hospital  at  the 
siege  of  Acre.  On  the  termination  of  the 
holy  wars,  these  knights  became  established 
in  Germany,  and  distinguished  themselves  by 
the  conque&t  and  conversion  of  Prussia  and 
Fomerania.  Their  order  only  ceased  to  exist 
when,  at  the  Reformation,  its  members  aban- 
doned the  cause  of  the  papacy,  and  embraced 
the  prsvalent  opinions  of  the  north  of  Ger- 
many. To  these  may  be  added  various  infe- 
rior military  orders,  especially  those  of  Spain 
and  Portugal.  [CALaTSAva  aim  Alcaivta&a, 
Oanns  of.] 

3.  The  Mendicant  orders  were  the  creation 
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of  the  papacy,  for  the  advancement  of  its  own 
political  purposes.  [Monachisic.]  It  was  in  the 
twelfth  century  that  the  apprehensions  of  the 
Holy  See  were  first  excited  by  the  rise  and  spread 
of  heretical  opinions ;  nor,  at  that  period,  were 
either  the  secukr  or  the  regular  clergy  disposed 
to  rouse  themselves  from  their  indolence  and 
vice  to  combat  with  these  active  assailants. 
A  new  ally  was  required,  and  wtis  furnished 
in  the  order  of  St.  Dominic,  which,  after  com- 
pleting its  first  mission  in  the  extinction  of  the 
heresy  of  the  Aibigenses,  was«  placed  upon  a 
permanent  footing  by  a  bull  of  Honorius  III. 
The  Franciscan  friars  were  instituted  nearly  at 
the  same  time,  and  avowed  the  same  principles 
of  poverty  and  mendicity.  '  Franciscanism,' 
Dean  Milman  remarks,  '  was  the  democracy  of 
Christianity;  but  with  St.  Francis  it  was  an 
humble,  meek,  quiescent  democracy.  In  hia 
own  short  fragmentary  writings,  he  ever  en- 
forces the  most  submissive  obedience  to  the 
clergy.  But  ere  long  his  more  vehement  disciple, 
Antony  of  Padua,  sounded  a  difierent  note ;  he 
scrupled  not  to  denounce  the  worldly  clergy. 
At  Kimini,  at  Milan,  and  in  other  cities,  he 
held  disputations  against  the  heretics,  who 
yielded  to  his  irresistible  arguments.  The 
clergy  dared  not  but  admire  Antony  of  Padua, 
whom  miracle  began  to  environ.  But  they  saw 
not  without  terror  that  the  meek  Franciscan 
might  soon  become  a  formidable  demagogue, 
formidable  to  themselves  as  to  the  enemies  of 
the  faith.  But,  what  is  more  extraordinary, 
already  in  the  time  of  St  Bonaventura  they 
had  begun  to  be  faithless  to  their  hard  bride. 
Poverty.  Bonaventura  himself  might  have 
found  it  difficult  to  adduce  authority  for  his 
laborious  learning  in  the  rule  of  his  master. 
The  rule  had  required  the  peremptory  renun- 
ciation of  all  worldly  goods  by  every  disciple 
of  the  order,  and  those  who  received  the  prose- 
lytes were  carefully  to  abstain  from  mingling 
in  worldly  business.  Not  till  he  was  absolutely 
destitute,  did  the  disciple  become  a  Franciscan. 
St.  Francis  rejected  alike  the  pomp  of  ritual 
and  the  pride  of  learning.  The  Franciscan 
services  were  to  be  conducted  with  the  utmost 
simplicity  of  devotion,  with  no  wantonness  of 
music  There  was  to  be  only  one  daily  mass. 
It  was  not  long  before  the  magnificent  church 
of  Assisi  began  to  rise;  and  the  Franciscan 
services,  if  faithful  to  the  form,  began  soon  by 
their  gorgeousness  to  mock  the  spirit  of  their 
master.'  (Hirtaiy  of  Latm  Christianity,  book 
iz.  ch.  X.) 

Our  limits  allow  us  only  to  mention,  in  -ad- 
dition, the  Carmelites,  so  called  from  Mount 
Carmed,  where  the  order  originated ;  the  Au- 
gustinians,  who  complete  the  number  of  the 
Mendicant  orders;  the  Jesuits;  and  lastly, 
the  several  orders  of  religious  women,  usually 
styled  nunSy  from  a  word,  as  it  is  said,  dT 
l^^tian  origin.  The  first  nuzmery  is  tra- 
ditionally said  to  have  been  founded  by  St. 
Syndedca,  a  contemporary  of  St.  Antony,  in 
the  third  century.  The  first  established  in 
England  was  in  a.D.  630.    Many  orders  of 
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mini  ore  eoimected,  by  thdr  foundation,  irith 
religions  bodies  of  the  other  sex :  others  are 
of  separate  institution.  The  principal  will  be 
found  noticed  nnder  their  respectiye  titles. 
[BBMBDicroni  MoKXs;  Calotkis;  Camaijdv- 
UAKs;  Gabtkuszaks  ;  CnLBsrnnM;  Ctstsb- 
dAiTB ;  CLinaACs ;  Cobdxlibbs  ;  Jbstits  ;  Tiic- 
VLABS ;  TBUTomo  Obdbb  ;  &c] 

OrdtmO.  The  name  giren  in  England  to 
an  old  work  containing  the  ritnal  or  religions 
ceremonies  necessary  to  be  performed  before 
the  ordination  of  a  priest  It  was  composed 
in  the  reign  of  Edwara  VI.,  and  veyised  by  the 
English  clergy  in  1662. 


An  obsolete  word  signifying 
a  decree  or  enactment.  After  the  time  of  Philip 
.the  Fair  (1227X  ^^  ^^^  made  by  French 
kings  were  generally  termed  ordinaneei  (or- 
donnance) ;  a  term  which,  in  its  most  oompze- 
hensiye  sense,  included  also  their  edicts,  deda- 
lations,  and  letters  patent.  The  rieht  to  issue 
ordinances  for  the  execution  of  the  laws  (equi- 
Talent  to  proclamations  and  orders  in  council) 
was  conferred  on  the  monarch  by  the  French 
charters ;  and  it  was  on  an  ambiguity  of  lan- 
guage in  the  clause  conferring  this  right  in  that 
of  1814,  tiiat  a  defence  was  attempted  for  the 
illegal  proceedings  of  the  ministers  of  Charles 
X.  in  1830.  The  beet  collection  of  the  Or* 
donnanees  des  Roi»  de  France  is  that  begun 
by  order  of  Louis  XIY.,  of  which  the  first 
volume  appeared  in  1723:  it  extends  to  12 
Tols.  folio. 

The  Self-denying  Ordinance,  in  English  His- 
tory, was  a  resolution  of  the  Long  Parliament, 
in  1644,  by  which  its  members  bound  them- 
selyes  not  to  take  certain  executive  offices,  par- 
ticularly commands  in  the  army ;  the  effect  of 
which,  as  is  well  known,  was  the  transference 
of  power,  first  in  the  army,  and  then  in  the  state, 
from  the  Presbyterian  to  the  Independent 
party. 

The  word  ordinance  is  still  in  use  m  Eng- 
lish official  language,  to  denote  laws  made  by 
colonial  legislatures  appointed  bv  the  crown ; 
those  made  by  representative  legislatures  being 
styled  aete, 

Ordlaand  (Lat.  ordinandus).  In  Eccle- 
siastical Antiquities,  one  about  to  receive  or^ 
ders ;  the  name  ordmant  being  applied  to.the 
prelate  conferring  orders. 

Ordinary.  A  term  of  the  Civil  Law  for 
any  judge  who  has  authority  to  take  cog- 
nisance of  causes  in  his  own  right,  and  not 
by  delegation ;  used,  in  English  Taw,  with  re- 
ference to  ecclesiastical  judges  only.  Thus, 
a  bishop  is  ordinary  in  his  own  <£ocese;  an 
archbishop,  for  the  purpose  of  appeals,  in  his 
province. 

Obdinabt.  In  the  Court  of  Session  in  Scot- 
land, a  single  judge  (by  courtesy  styled  lord), 
who  sits  in  the  outer  house  to  decide  causes 
in  the  first  instance.  There  are  five  such 
•judges :  their  decisions  may  be  brought  by 
appeal  under  review  of  one  of  the  divisions 
of  the  rnner  house  of  the  court.      [Sbssiok, 

COVBT  OF.] 
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Obdxkabt.  In  Heraldry,  s  poitiOB  of  the 
escutcheon  comprised  between  straight  or  other 
lines.  It  is  the  simplest  species  of  charge ;  and 
many  of  the  most  ancient  escutcheons  kson 
contain  no  other  bearing,  although  in  others, 
also  of  great  antiquity,  tiie  ordinary  itself  is 
charged  with  other  bearings.  An  ordiiuir 
shomd,  it  is  said,  comprise  the  fifth  of  the  ihield. 
The  number  of  ordinaries  in  common  ue  » 
considerable ;  among  the  chief  are  the  Palb, 
Fbss,  Bbnd,  Bab,  Saltixb,  Chkvbov,  Cion. 
Each  of  these  is  usually  bounded  by  straight 
lines;  but  the  lines  may  be  also  divernfied  in 
various  manners.  Thus,  an  ordinazybomdM 
by  serrated  lines  is  said  to  be  indmUd ;  boonded 
l^  undulating  lines,  wavy.  There  are  manj 
other  deviations  from  the  straight  liiif,  » 
ingraUed,  invented,  nehuly,  raguly,  rotfonnif, 
danoetty,  embattled  or  creneUy,  btUtied  tm^iot- 
tled,  paUssy,  angled,  levetled,  eecartdy,  wjvy, 
dovetail,  potency.  When  an  ordinary  has  tiro 
sides,  and  is  only  varied  on  the  upper,  it  is  &aid 
to  be  sttpermgrailed,  superinveeted,  &cl  ;  if  odIt 
on  the  lower,  subingraited,  &c 

Obdinabt.  In  the  Navy,  the  establishment 
of  the  shipping  not  in  actual  service.  An 
ordinary  seaman  is  one  not  qualified  to  take 
the  helm  or  sail  the  ship. 

Cta'dlnary  of  Wewgate.  The  name  given 
to  the  chaplain  of  the  prison  of  Newgate. 

Ordinato.  In  plane  Cartesian  GeomftiT, 
each  point  is  det'Crmined  by  two  coordiMt'f'. 
one  of  these  being  distinguished  as  the  ahewsa, 
while  the  other  is  termed  the  ordinate,    [Co- 

OBDINATBS.] 

Ordination.  The  ceremony  of  conferring 
orders  in  the  church,  which  is  derired,  )t 
communities  that  admit  a  regular  commission 
and  succession  in  the  ministry  &om  the  time 
of  the  apostles,  from  the  authority  of  Jesus 
Christ  IVayer  and  the  imposition  of  hands 
are  mentioned  as  forming  part  of  the  oeremonT 
of  ordination  of  deacons  in  the  Acts  of  the 
Apostles;  and  ordination  is  even  nov  con- 
ferred under  similar  forms  in  most  Christian 
churches. 

The  Romish  church  holds  ordination  to  be 
the  sixth  of  its  seven  sacraments;  it  is  re- 
garded as  a  mystery  or  sacrament  by  die  Greek 
church  also ;  and,  to  a  certain  extent,  bj  the 
High  Church  party  in  the  church  of  EnglaaJ. 
In  the  Lutheran  and  Reformed  ehnrch(«,  all 
sacramental  character  is  repudiated,  and  the 
imposition  of  hands  retained  as  a  cereoMaiy 


.n  the  Scotch  Presbyterian  church  the  term 
ordtnaHon  is  popularly  but  improperly  (Bill's 
Leettires  on  iHvinity)  applied  to  the  act  br 
which  a  licensed  preacher  or  probationer  is 
inducted  into  the  ehaige  of  a  particular  parish 
or  congregation. 

Ordnanoe.  A  Military  term,  applied  ge- 
nerally to  Guns,  Mobtabs,  Howttsebs  and 
Cabbokadbs.  The  accompanying  table  gires 
the  lengths,  weights,  calibres,  and  diarges  of 
the  most  important  pieces  of  ordnance  in  otr 
serrioe: — 
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SttunoCOtdiMDos 

Lngth 

W«lBlit 

CUUm 

Cluttse 

Service  chiefly 
employed  for 

Skooik  SOiBI|>. 

Caawfrn:-- 

ft   in. 

onrt. 

inchM 

lb. 

01. 

lO-ineh  gun  •        .        •        . 

9    4 

87 

10 

12 

0 

Land  &  sea  sery. 

8    »      „    . 

8    0 

62 

8-05 

8 

0 

siege  gun. 

10  10 

112 

812 

18 

0 

L.S.  (long  ranges). 

W 

10    0 

96 

M 

16 

0 

as.  (piTot  gun). 

32 

9    6 

66 

6-41 

10 

0 

32    .           ,.         .        .        . 

9    0 

60 

6-876 

8 

0 

siege  gon. 

*»      w                 „             .             .             • 

9    6 

60 

6-823 

8 

0 

J 

18 

8    0 

38 

6-292 

6 

0 

position  gan. 

lO-indihowiUer    .        . 

6    0 

42 

10 

6 

0 

«    »          

4    0 

22 

8 

3 

0 

la-indi  motter      . 

4    6 

100 

13 

20 

01 

S.S.bombardment 

10   „        „         ... 

3    9 

62 

10 

9 

8 

1 

13    »        »          ... 

3     3 

36 

13 

9 

0 

.S 

lis.          " 

10 

2    7 

18 

10    • 

4 

0 

'3 

8 

2     1 

9 

8 

2 

oj 

s 

II               i» 

Bmue:— 

^pounder  gon    .  *    « 

6    0 

18* 

4-2 

2 

8 

field  batteries. 

»       .,                „                   ... 

6    0 

6 

3-66 

1 

8 

horse  artillery. 

24-poiiiider  howitzer      . 

4     8 

124 

6-72 

2 

8 

field  batteries. 

12    „              M    .        ... 

8    9 

4 

4-68 

1 

4 

horse  artillery. 

BuUt  up:^ 

150-poimd«  gun  . 

12    3 

240 

10-6 

36 

S} 

naval   service  at 

I      100 

10    0 

126 

9 

20 

close  quarters. 

KlFUED. 

UuzzU4oading  :^ 

g-ioeh  giin  .... 

12    3 

248 

9 

Inn.           .           .           . 

11  10 

140 

7 

7    „      „    .        .        •        . 

10    5 

130 

7 

64-poiioder  gun     . 
,  Wedge,  hTeech4oading  :— 

9     3 

66 

6-3 

9     2 

63} 

6-4 

7-iiich  gun  (heavy) 
7-mch  gun  (light; 
40-poaiiaer  gan     . 

10     0 

81 

7 

12 

0 

L.S.  and  S.a 

9  10 

73 

7 

10 

0 

L.a 

10    0 

36 

4-76 

6 

0 

S.S.  and  position. 

20       „        „       .        .        . 

8     0 

16 

3-76 

2 

8 

position, 
boat  service. 

20       ..        „       .        .        . 

5    6 

12i 

If 

It 

12        „        ....        . 

6    0 

8 

3 

1 

8 

field  batteries. 

9 

6    2 

6 

»f 

1 

2 

horse  artillery. 

6        « 

5    0 

3 

2-6 

0 

12 

colonial  or  naval. 

OrOBftaoev  Board  of;  The  name  given  to 
^  board  which  formerly  provided  the  troops 
of  the  line,  the  artillery  and  engineers,  the 
militia,  and  the  navy,  with  guns,  ammunition, 
uid  arms  of  eyery  description.  The  Board  of 
Ordnance  also  snperintended  the  a£birs  of  the 
regiments  of  artiUezy'and  engineers,  the  pro- 
Tision  of  forage  for  the  whole  of  the  troops 
It  home,  and  the  erection  of  fortifications  and 
militaiy  works  at  home  and  abroad,  &c.  The 
Board  of  Ordnance  was  abolished  during  the 
Crimean  war,  and  its  functions  are  now  per- 
formed  partly  by  the  War  Office,  and  in  part  by 
the  Horse  Goarda. 

OrtfoBBanoo  (Fr.).  In  Architecture,  the 
n^t  assignment^  for  convenience  and  propriety, 
of  ths  measure  of  the  several  apartmentfl,  that 
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they  be  neither  too  large  nor  too  small  for 
the  purposes  of  the  biulding,  and  that  they 
be  conveniently  distributed  and  lighted.  This 
word  is  seldom  used,  as  the  general  arrange* 
ment  of  the  plan  of  a  building  is  thought 
to  be  more  comprehensive,  and  the  sense  attri- 
buted to  ordinance  rather  clashes  with  the 
meaning  attributed  to  this  one. 

Oro  (Norse  aar,  Dan.  aare,  Ger.  ader,  a 
vein,  ores  being  frequently  found  running  like 
a  vein  through  the  rock).  Ores  are  the  mine- 
ral bodies  from  which  metals  are  extracted. 
Metals  exist  in  the  ores  in  one  of  the  four 
following  states:  1.  In  a  metallic  state,  and 
either  solitary  or  combined  with  each  other ;  in 
I  the  latter  case  forming  alloys.  2.  Combined 
with  sulphur,  forming  sulphides  or  sulphureta. 
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8.  Combined  witli  oxygen,  forminff  oxides. 
4.  Combined  with  halogens  and  acids,  form- 
ing chlorides,  bromides,  carbonates,  phoa- 
plmtes,  &c.,  which  generally  go  by  the  name 
of  metallic  salts. 

The  ores  which  contain  the  nsefol  metals 
constitute  masses  in  rocks  of  different  kinds, 
or  are  distributed  in  lodes,  Teins,  nests,  con- 
cretions, or  beds,  with  stony  and  earthy 
admixtures,  the  whole  or  parts  of  which 
become  the  objects  of  mineral  exploration. 
These  stores  occur  in  different  geological  for- 
mations. 

The  strata  of  gneiss  and  mica  slate  and  the 
limestones  of  the  carboniferous  period  are 
in  Europe  especially  rich  in  the  ores  of  the 
various  metals.  There  is  hardly  any  kind  of 
ore  which  does  not  occur  there  in  sufficient 
abundance  to  become  the  object  of  mining 
operations,  and  many  are  found  nowhere  else. 
The  secondary  rocks  are  not  so  rich,  neither 
do  they  contain  the  same  variety  of  ores.  But 
this  order  of  things,  which  is  presented  by 
Great  Britain,  Gtermany,  France,  Sweden,  and 
Norway,  is  far  from  forming  a  general  law; 
8in6e  in  equinoctial  America  the  gneiss  is  but 
slightly  metalliferous;  while  the  argillaceous 
schists,  the  syenitic  porphyries,  and  several 
secondary  deposits,  yield  the  greater  portion 
of  the  immense  mineral  wealth  of  that  region 
of  the  globe. 

.  The  workable  ores  are  few  in  number,  being 
mostly  Bulphurets,  oxides,  and  carbonates. 
These  occasionallv  form  large  masses,  but 
more  frequently  they  are  blended  with  lumps 
of  quartz,  felspar,  and  carbonate  of  lime,  which 
form  the  main  body  of  the  deposit.  The  ores 
are  arranged  (1)  in  layers  jparallel  to  the 
strata  of  the  formation,  or  (2)  in  veins  which 
traverse  the  rock  in  all  directions,  or  ^3)  in 
nests  or  concretions  stationed  irregularly,  or 
finally  they  are  disseminated  in  small  parti- 
cles. The  following  general  observations  may 
Srove  useful  as  presenting  a  condensed  out- 
ne  of  the  position  of  the  most  useful  ores : — 

1.  2\n  exists  as  stannic  acid  or  peroxide 
of  tin  principally  in  granite,  appearing  either 
in  interlaced  masses,  or  as  a  constituent  ^art 
of  the  rock  itself,  and  more  rarely  in  distmct 
veins.  Tin-ore  is  also  found  in  alluvium,  filling 
up  low  situations  between  lofty  mountains. 

2.  Gold  occurs  either  in  beds  or  in  veins ;  in 
the  former  case  it  is  frequently  in  crystalline 
rocks;  though  it  is  also  found  in  limestone. 
The  gold  of  alluvial  districts  occurs,  as  well 
OS  alluvial  tin,  among  the  debris  of  the  more 
ancient  rocks. 

3.  Silver  is  found,  particularly  in  veins  and 
beds,  in  crystalline  and  metamozphie  rodcs; 
though  some  veins  of  the  ores  of  this  metal 
occur  in  secondary  strata.  The  rocks  richest 
in  it  are  gneiss,  mica-slate,  clay-slate,  and  some 
varieties  of  limestone.  Large  deposits  of  the 
richer  ores  of  silver  are  rare  in  secondary  for- 
mations ;  but  the  metal  occurs  in  combination 
with  the  ores  of  copper,  and  is  almost  always 
present  with  galena. 
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4.  Copper  exists:  1.  In  crystallme  and 
metamorphic  rocks,  principally  in  the  state  of 
copper  pyrites,  in  beds,  in  masses^  or  in  veins ; 

2.  In  stratified  palaeozoic  roeks,  sometimes  in 
masses,  sometimes  in  veins  of  copper  pyrites; 

3.  In  secondary  strata,  especially  in  bed«  of 
schist.  4.  It  is  also  found,  though  more 
rarely,  native  and  as  sub-oxide  or  ruby  copper, 
and  as  carbonate  of  copper  or -Malachite. 

5.  Lead  ores  (chiefly  galena)  are  very  gene- 
rally found  in  veins  in  limestone,  but  aim  in 
crystalline  rocks.  They  are  also  found  in  strata 
in  open  spaces  or  caverns,  and  in  veins  among 
secondary  rocks,  associated  with  carbonate  and 
oxide  of  iron  and  calamine  (carbonate  of  zine). 
The  ores  of  lead  are  sometimes  disseminata 
in  grains  through  more  recent  strata. 

6.  Iron  is  met  with  in  rocks  of  all  kinds  and 
of  all  ages.  Among  crystalline  rocks  magnede 
iron-ore  and  specular  iron-ore  occur  in  beds, 
sometimes  of  enormous  size,  or  in  veins.    The 

'  ores  of  red  or  brown  oxide  of  iron  [Bjematttk] 
are  found  generally  in  veins,  or  occasionallT  in 
masses  with  spany  iron,  both  in  cryataUind 
and  metamorpnie  rocks,  and  sometimes  in 
secondaiy  strata ;  but  more  frequently  in  the 
carboniferous  rocks,  as  beds  of  day-ironstone, 
of  globular  iron  oxide,  and  carbonate  of  iiun. 
In  alluvial  districts,  we  find  ores  of  clay- 
ironstone,  granular  iron*ore,  bog-ore,  svamp- 
ore,  and  meadow-ore.  The  iron  ores  in  crr- 
stalline  rocks  often  exhibit  a  metallic  aspect, 
with  a  richness  amounting  even  to  70  per  cent 
of  iron,  while  the  ores  in  stratified  formations 
are  in  general  more  earthy.  -  The  secondary 
and  alluvial  ores  present  the  appearance  of 
common  stone^  and  -afford  not  more  than  20  per 
cent,  of  metal. 

7.  Mercury,  as  a  sulphuret,  mixed  with 
metal,  occurs  principally  in  day  slate  and  old 
red  sandstone  in  disseminated  masses.  Bath 
the  sulphuret  and  the  native  melal  are  met 
with  occasionally  in  the  coal  measures,  al- 
though not  in  Great  Britain. 

8.  Cobalt  occurs  as  arsenuret  and  sdpfauret 
in  veins  in  crystalline  rocks ;  small  veins  con- 
taining this  metal  are  also  found  in  secondaiy 
strata. 

9.  Antimony  occurs  in-  veins  among  orstal- 
line  and  metamorphic  rocks,  usually  in  the 
state  of  sulphuret. 

10.  Bismuth  is  generally  met  with  natire  in 
quartz  rock. 

11.  Nickel  occurs  chieflv  as  arsenuret  or 
sulphuret,  and  almost  invariably  associated  vith 
cobalt. 

12.  Zinc  occurs  as  sulphuret,  or  blende,  in 
crystalline  rocks;  as  calamine,  in  secondJur 
strata,  usually  along  with  oxide  of  iron,  and 
sometimes  with  sulphuret  of  lead. 

As  a  rule,  the  metal  of  all  ores  requires  to  be 
converted  into  an  oxide  before  smdting.  This 
transformation  into  oxide  is  generally  effected 
by  roasting  it  in  a  current  of  air,  either  in  heaps 
interstratifled  with  sufficient  fuel,  or  on  the  floor 
of  a  reverberatory  fomaoe.  The  oxidised  ore 
is  then  reduced  to  metal  by  being  heated  with 
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coal  or  other  carbonaceotts  matter  in  a  suitable 
furnace. 

Itia  probable  thatthe  carbonaceous  matter  em- 
ployed in  this  process  is  not  the  immediaie  agent 
of  reduction ;  but  that  it  is  first  transformed  by 
the  atmospheric  oxygen  into  carbonic  oxide, 
vhich  gaseous  product  penetrates  the  interior 
substance  of  the  oxides,  decomposing  them,  and 
carrying  off  their  oxygen  in  the  form  of  car- 
bonic add.  That  this  is  the  true  mode  of 
action,  is  evident  from  the  well-known  fact 
that  an  intermixture  of  ores  and  charcoal  is 
not  always  necessary  to  reduction,  but  merely 
an  interstratification  of  the  two,  without  inti- 
mate contact  of  the  particles.  In  this  case, 
the  carbonic  acid  which  is  generated  at  the 
lower  surfaces  of  contact  of  the  strata,  rising 
up  through  the  first  bed  of  ignited  charcoal  or 
coke,  becomes  converted  into  carbonic  oxide, 
which,  passing  up  through  the  next  layer  of 
ore,  seizes  the  oxjffen  of  the  latter,  reduces  it 
to  metal,  and  is  itself  thereby  transformed 
once  more  into  carbonic  add;  and  so  on  in 
continual  alternation.  It  may  be  laid  down, 
however,  as  a  general  rule,  that  the  reduction 
is  the  more  rapid  and  complete  the  more  inti- 
mate the  mixture  of  the  charcoal  and  the  me- 
tallic oxide  has  been,  because  the  formation  of 
both  the  carbonic  add  and  carbonic  oxide  be- 
comes thereby  more  easv  and  direct 

Or«ads  (dr.  dpciiScs).  In  Greek  Mythology, 
nymphs  of  the  mountains.     [Ntkphs.] 

Orelllno.  A  colouring  pnndple  obtained 
from  annotta  (Bixa  oreUana),    [Bixine.1 

Oreodoza  (Gr.  5pof,  mountam,  and  96^a, 
credit),  A  genus  of  Palms,  one  species  of 
▼hich,  0.  oUracea,  the  Cabbage  Palm  of  the 
West  Indies,  furnishes  an  esculent  vegetable ; 
the  heart  of  the  young  leaves,  which  forms  the 
cabbage^  being  eaten  when  boiled. 
Orestes.  [Thbsbos.] 
Orezls  (Ghr.).  A  teim  applied  in  medicine 
to  the  appetite,  or  a  sense  of  nunger. 

Orflray  (Fr.  orfroi).  A  spedes  of  embroi- 
dered cloth  of  gold,  worn  andently  by  the  kibgs 
and  nobles  of  England,  and  in  a  less  costly 
form  by  the  king^s  guards. 

Or^an  (Gr.  ifywopy  an  instrument).  In 
Biology,  organ  has  diverse  significations.  The 
chief  constituent  idea  is  work  for  a  social  end : 
thna,  the  heart  is  the  organ  of  circulation; 
the  longs,  the  organ  of  respiration  ;  the  liver, 
the  organ  of  bihfication,  &c  But>  also,  in- 
cipient stages  in  the  devolopement  or  formation 
of  parts  are  called  the  organs  of  such;  e.g. 
the  periosteum  is  the  organ  of  bone^  the  pidp 
is  the  dentine  organ ;  other  parts  of  the  grow- 
ing complex  tooth  are  the  enamel  organ^  cement 
organ,  &c.  The  parts  in  which  independent 
cells,  with  spedal  powers,  originate,  are  also 
called  the  organs  of  such ;  as,  e.g.,  the  ovary 
is  the  organ  of  ovulation  ;  the  testis  the  organ 
of  semination.  It  is  obvious,  however,  that 
the  part  which  the  more  or  less  condensed  cel- 
lular basis,  or  stroma,  of  the  ovary  or  the 
testis  may  take  in  the  production  of  the  germ- 
cells  or  sperm-cells  and  spermatozoa,  is  very 
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different  from  that  which  the  heart  perfontis  in 
the  motion  of  the  blood,  or  the  lungs  in  the 
mutation  of  the  air  inspired. 

Oboan.  In  Music,  ft  wind  instrument; 
so  called  by  way  of  eminence,  being  indeed 
perhaps  less  an  instrument  than  a  machine 
containing  a  collection  of  instruments,  or,  in 
other  words,  a  mechanical  orchestra,  under 
the  command  of  a  single  performer's  fingers 
on  the  key-board.  This  mstrument  was  in- 
vented at  an  early  period,  though  until  the 
eighth  centuiy  it  was  probably  but  little  used. 
The  Ghreeks  appear  to  have  been  acquainted 
with  it ;  and,  in  the  tenth  book  of  his  Archi- 
tecture,  Yitruvius  describes  an  hydraulic  organ 
which  was  played,  or  rather  blown,  by  the 
fall  of  water,  but  in  what  predse  manner 
is  not  known.  The  emperor  Julian  eulogises 
this  instrument  in  an  epigram;  and  St. 
Jerome  speaks  of  one,  with  twelve  pair  of 
bellows,  which  might  be  heard  at  the  dis- 
tance of  a  thousand  paces;  and  of  another, 
at  Jerusalem,  which  might  be  heard  at  the 
Mount  of  Olives.  Its  invention  is  attributed 
to  Otesibius,  a  barber  of  Alexandria. 

Large  organs  are  usually  compound  instru- 
ments, containing  several  distinct  organs  en- 
closed in  one  case,  and  each  having  its  own 
row  of  keys.  The  largest  or  principal  of  them 
is  called  the  great  oi^n ;  a  smaller  one,  the 
choir  organ ;  another  is  called  the  swell  organ, 
&om  its  being  endosed  in  a  box  with  shutters 
that  may  be  opened  to  give  a  swelling  effect  to 
the  sound;  and  there  is  sometimes  a  fourth 
organ  for  spedal  solo  stops,  called  the  solo 
organ.  All  large  instruments  have  also  a 
separate  organ  to  be  played  upon  by  the  feet^ 
called  the  pedal  organ. 

The  key-boards  of  organs  vary  in  extent ; 
but  the  compass  now  in  general  use  here  and  on 
the  Continent^  is  from  C  0  (8  feet)  to  F  in  alt.,  4^ 
octaves :  the  pedal  clavier  has  usually  a  com- 
pass of  2\  or  2^  octayes,  from  C  C  C  to  E  or  F. 
Each  key,  being  pressed  down  with  the  finger, 
opens  a  valve,  and  admits  the  compressed  air 
from  the  bellows  into  a  passage  formed  in  the 
sound-board,  corresponding  lengthwise  with 
as  many  holes  as  there  are  rows  of  pipes; 
and  the  holes  of  each  row  are  opened  and 
shut  by  a  register  or  ruler  pierced  with 
holes  equal  in  number  to  the  keys.  By  draw- 
ing the  register  the  holes  of  one  row  are 
opened,  because  they  correspond  with  those 
of  the  passage  below ;  so  that,  by  opening  a 
Talve,  the  air  compressed  in  the  sound-board 
by  means  of  bellows  finds  its  passage  into  the 
pipes  which  correspond  to  the  open  holes  of 
the  register.  By  pushing  the  register  or  stop, 
the  holes  therein  not  answering  to  any  of 
those  of  the  sound-board,  the  row  of  pipes 
answering  to  the  register  so  pushed  is  shut.  It 
is  obvious,  therefore,  that  by  drawing  several  of 
these  registers  or  stops,  corresponding  rows  of 
pipes  are  opened. 

Organ  pipes  are  of  two  sorts,  flute  pipes  and 
reed  pipes,  of  each  of  which  there  are  several 
species.  Flute  pipes  consist,  first;,  of  a  foot^ 
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which  ifl  hollowandreoeiTesthe'wmd  thAt  sonndB 
the  pipe ;  second,  the  body  of  the  pipe,  which  is 
fastened  to  the  foot  Between  the  foot  and  the 
body  of  the  pipe  is  a  diaphragm  or  partition, 
'  having  a  little  long  narrow  aperture  to  let  out 
the  wind;  over  this  aperture  is  the  mouth, 
•whose  upper  lip,  being  horizontal,  cuts  the 
wind  as  it  escapes  through  the  aperture,  and 
sets  it  in  vibration,  so  causing  the  sound.  The 
pipes  are  made  either  of  pewter,  of  lead  mixed 
with  a  certain  portion  of  tin,  or  of  wood.  The 
metal  pipes  are  generally  cylindrical,  open  at 
their  extremities,  and  clear  in  their  sound. 
The  wooden  pipes  are  made  square  on  the  plan, 
and  their  extremities  are  generally  stopped 
with  a  plug  or  tompjon  covered  with  leather, 
so  as  to  be  air-tight.  The  sound  of  these  is 
softer.  The  longest  pipes  yield  the  gravest, 
the  shortest  the  most  acute  sounds.  The 
pipes,  however,  which  are  stopped  have  only 
half  the  length  of  those  that  are  open,  for 
the  same  sound. 

The  reed  pipes  consist  of  a  foot  to  cany  the 
wind  to  the  reed,  a  thin  tongue  of  hard  brass, 
whose  extremity  is  fitted  into  a  kind  of  mould 
bv  a  wooden  plug.  Its  other  extremity  is  at 
liberty ;  so  that  the  wind  causes  it  to  vibrate 
or  shako ;  and  in  proportion  to  the  length  of 
that  part  of  the  tongue  which  is  at  liberty  is 
the  depth  of  the  sound.  After  passing  the 
reed,  the  wind  traverses  a  lone  pipe  whose 
dimensions  and  shape  give  character  and 
quality  to  the  sound. 

The  continental  nations  have  been  much  in 
advance  of  the  English  in  organ-building,  the 
large  organs  of  Germanv  and  France  being 
masterpieces  of  design  and  workmanship. 

At  the  period  of  the  restoration  of  Charles 
II.  the  otgans  of  this  countzy  had  fallen 
much  into  decay,  and  the  art  of  building 
them  was  then  renewed  here  by  the  cele- 
brated Bernard  Schmidt  (who,  to  distin- 
guish him  from  his  nephews,  Gerard  and 
Bernard,  by  whom  he  was  accompanied, 
obtained  the  name  of  Father  Smith)  and  by 
Harris,  from  France.  The  celebrated  organ 
at  the  Temple  church  was  built  by  the  first- 
named  person. 

The  science  of  organ-building  has  of  late 
vears  again  revived  in  this  countir,  and  we 
have  now  many  large  organs  in  England  which 
will  bear  favourable  comparison  with  those 
abroad ;  among  these  may  be  mentioned  those 
in  the  town  halls  at  Birmingham  and  Leeds, 
in  St.  George's  Hall,  Liverpool,  and  in  St. 
Paul's  Cathedral,  London. 

Onran  Folat.  In  Music,  the  same  as 
Pbdai.  Point  [which  see]. 

Orffanlo  Analysis.  That  part  of  chemical 
manipulation  which  has  for  its  object  the  as- 
certaming  of  the  composition  and  constitution 
of  organic  compounds.  These  may  be  natural 
compounds  whose  matter  has  been  built  up 
under  the  influence  of  animal  or  vegetable  life; 
or  artificial  compounds  derived  from  the  natural 
ones,  or  constructed  from  their  elements  by  the 
skill  of  the  chemist 
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Organic  analysis  is  first  jifvfftfiurte.  Asesdi 
animal  or  vegetable  has  several  limbs  aod 
omns,  so  also  its  tissues  are  composed  of  many 
different  compounds.  These  are  separated  from 
each  other  hj  the  consecutive  application  of 
mechanical  disintegration,  the  acdon  of  sd- 
vents,  and  fractional  precipitatioii,  distillatioo, 
and  crystallisation  of  the  resnltiiig  prodnda 
Individuality  of  compounds  is  determined  hj 
constancy  of  properties :  spedfie  gravity,  taste, 
odour,  toudi,  appearance,  boiling-point  if  Tola- 
tile,  melting-point  if  fusible,  and  espedally  el^* 
mentary  composition.  In  determining  the  lut, 
however,  another  series  of  operations  is  requi- 
site :  these  constitute  what  is  known  as  liu- 
mate  organic  analysis. 

Organic  compounds  being  for  the  most  put 
composed  of  the  elements  carbon,  hydrogen, 
oi^gen,  and  nitrogen,  ultimate  an^vsis  is 
chiefly  directed  to  the  ascertaining  of  the 
centesimal  amounts  of  these  elements.  Com- 
bustibility is  a  characteristie  of  such  bodies. 
Flesh  or  wood,  parchment  oar  paper,  readilj 
bum  away  when  thrown  into  a  fire.  More- 
over, at  such  a  high  temperature,  and  vith 
an  ample  supply  of  air,  the  products  of 
their  combustion  are  always  the  same.  The 
carbon  forms  carbonic  add,  and  the  hydrogen 
water,  whilst  the  nitrogen  escapes  duefly  in 
the  uncombined  state.  The  composition  of 
carbonic  add  and  water  is  constant.  Obvionslr, 
therefore,  if  a  given  weiffht  of  anv  organic  bodj 
be  burnt,  and  the  products  of  its  oomhnatioQ 
be  separately  collected  and  weighed,  a  simple 
calculation  will  give  the  amounts  of  eadi  ele- 
ment oriffinally  existing  in  it.  This  can  be 
done  with  great  exactness.  A  few  grains  of 
the  substance  only  are  operated  on.  This 
quantity,  bdng  first  accurately  weighed,  is  com- 
pletely burnt  l^  being  mixed  with  oxide  of 
copper  and  heated  to  r^ness  in  a  long  nairov 
glass  tube  dosed  at  one  end  and  having  at  the 
other  certain  arrangements  for  ooUedang  the 
products  formed.  The  latter  pass  first  over  some 
pieces  of  diloride  of  caldum,  or  other  poverfnl 
water-absorbing  body,  contained  in  a  small 
glass  tube  which  has  previously  been  accn- 
rately  wdghed.  The  increase  in  wei^  of  this 
tube  at  the  close  of  the  experiment  gives 
the  exact  amount  of  water  formed :  one-ninth 
of  this  is  hydrogen.  The  products  next  pass 
through  a  cuttmI  and  bulbed  tube  oonttin- 
ing  solution  of  potash,  which  has  also  been 
previously  weigheii.  Here  the  carbonic  acid  is 
absorbed ;  and  in  this  case  sJso  the  increase 
in  weight,  when  the  burning  is  finished,  gives 
the  exact  amount  of  carbonic  add,  of  which 
three-elevenths  by  weight  are  carbon.  Kitro- 
g^  is  estimated  bv  a  second  distinct  opera- 
tion, depending  either  upon  its  measurement 
as  gas,  or  its  determination  bv  weight  as 
double  chloride  of  platinum  and  ammoninm. 
The  amount  of  carbon,  of  hydrogen,  and  of 
nitrogen  existing  in  a  given  wei^t  of  sub- 
stance being  thus  ascertained,  the  difierenee 
between  their  oollectivs  wei^ts  and  the 
weight  of  the  substance  UikBa  will,  of  couisc. 
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be  the  iraght  of  the  oxygen  which  exists  in 
that  Buhetanee  if  the  latter  consist  of  these 
four  elements  only. 

Ors*uilo  Bmmmat  Organic  oomponnds 
having  alkaUne  properties.  They  are  mostly 
composed  of  carbon,  hydrogen,  and  nitrogen, 
and  sometimes  oxygen  or  sulphur,  and  exist 
naturally  in  animal  and  vegetable  tissues,  or 
are  made  artificially  by  the  chemist  Qui- 
nine, morphine,  and  strychnine  are  examples 
of  natural  organic  bases,  ov  alkaloida  as  uiey 
are  commonly  termed;  ethylamine,  aniline, 
and  urea,  are  organic  bases  that  can  be  arti- 
ficially produced. 

The  composition  and  properties  of  the  natu- 
ral bases  are  well  known ;  but  their  constitu- 
tion, exo^  in  yery  few  cases,  has  not  yet  been 
detennined.  Hieyall  contain  nitrogen.  The 
artificial  or^mic  bases  are  mostly  derived 
&om  ammonia,  b^  the  replacement  of  its  hy- 
drogen by  ommc  radicals,  and  hence  it  has 
been  assomeathat  the  natural  alludoids  are 
similariy  built  np. 

The  i^ominently  alkaline  inorganic  bases 
have  names  ending  in  a  or  tia.  Thus  potasso, 
soda,  ammonto,  baryta,  stiontia,  magnesia. 
The  organic  bases  are  distinguished  by  the 
termination  tne.  Thus  methylamine,  amyl- 
amsM^  phenyUunintf.  Their  derivation  horn 
ammonia  is  indicated  by  the  ff^llable  am. 
Thus,  methylamine,  amyliamine,  phenykmiine. 
The  name  of  the  particular  oii^nio  radical 
which  has  repkced  tne  hydrogen  m  the  ammo- 
nia is  introduced  in  full  into  the  name  of  the 
base.  Thus,  mef^iamine,  amy^amine,  phenyl- 
amine.  The  organic  bases  collectively  are  called 
amines.  But  these  amines  may  be  derived  from 
a  single,  double,  triple,  or  quadruple  atom  of 
ammonia.  We  thus  haye  fnonamines,  (diamines, 
^namrnes  and  Mnonines.  The  constitution 
of  die  whole  of  them  is  seen  by  a  glanoe  at  the 

following  table,  where  N<  H  represents  ammo- 

nia,  this  body  being  composed  of  one  atom  of 
the  element  mtroeen  oombmed  with  three  atoms 
of  hydrogen,  and  R  indicates  an  atom  of  any 
monatomie  baffj^lons  radical  like  ethyl,  R" 
an  atom  of  a  diatomic  radical  like  ethylttie, 
and  B"  an  atom  of  a  triatomic  radical,  &c 
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The  monamine  class  has  many  members: 
methylamine,  dimeth^hunine,  and  trimethyl- 
amine ;  ethylamine,  diethylamine,  and  triethyl- 
amine;  tritylamine,  propylamine,  amylamine, 
diamylamine,  and  tnamylamine,  being  illus- 
trations. The  prefixes  di  and  tri  in  these 
names  haye  the  usual  signification:  they  in- 
dicate respectively  two  and  three  atoms  of  the 
body  whose  name  they  immediately  precede. 
Thus  diethylamine  is  a  secondary  monamine 
whose  two  radicals  are  ethyl,  where  these 
syllables  precede  that  of  am  they  indicate  two, 
three,  &c.  atoms  of  ammonia,  as  in  the  diamines. 
Thus  diethylene-diphenyl-diamine  is  a  tertiary 
diamine  derived  from  two  atoms  of  ammonia 
by  the  replacement  of  four  atoms  of  hydrogen 
by  two  of  the  diatomic  radical  ethylene,  the 
remaining  two  atoms  of  hydrogen  giving  place 
to  two  of  the  radical  phenyl  In  this  dia- 
mine an  illustration  is  also  afibrded  of  the 
way  in  which  two  or  three  atoms  of  hydro- 
gen may  be  replaced  by  a  single  atom  of  a 
radical ;  that  radical,  howeyer,  being  diatomic 
or  triatomic,  i.e,  having  the  same  saturating 
power  as  the  two  or  three  atoms  of  the  single 
element 

Some  organic  bases  contain  phosphorus, 
arsenic,  and  antimony  in  the  place  of  nitrogen^ 
giving  rise  to  phosphines,  arsines,  and  sti- 
bines;  and  a  few  (diamines)  contain  both 
phosphoms  and  nitrogen,  the  compounds  being 
called  pkoBphaamnea, 

The  artificial  organic  bases  are  generally 
formed  by  the  direct  substitution  of  organio 
radicals  for  Uie  hydrogen  in  ammonia,  and 
to  a  smaller  extent  by  the  action  of  re- 
ducing agents  npon  the  nitro-oompounds  of 
the  same  radicals.  Some  of  them  are  also 
produced  by  the  action  of  heat  on  nitrogenous 
bodies,  and  by  the  aid  of  fermentation  and 
putrefaction. 

OivAato  OempovadSf  Cl«— meatlon  of. 
No  perfect  system  of  accomplishing  this  has 
hitherto  been  proposed.  Hundreds  of  new 
chemical  compounds  and  of  new  iactA  concern- 
ing old  compounds  are  yearly  discovered, 
whilst  our  knowledge  of  the  constitution 
or  internal  arrangement  of  well-known  com- 
pounds is  still  imperfect  These  two  circum- 
stances alone  are  obviously  sufficient  to  pre- 
dtide  for  the  present  the  attainment  of  what 
otherwise  is  so  desirable.  Yet  some  sort  of 
system  of  dassifioation  must  be  employed,  if 
only  for  purposes  of  convenience,  generalisa- 
tion, comparison,  and  description.  Gerhardt's 
plan  is  doubtless  the  best  nitherto  proposed. 
According  to  this  system  a  number  or  bub- 
stances  more  or  less  connected  with  each  other 
are  formed  into  a  grmif  under  the  name  of  the 
chief  add  existing  among  them.  Thus  the  ethylio 
gronp,  allylic  group,  the  propionic,  angelic,  suc- 
cinic and  gludc  groups.  Such  groups,  again, 
are  arranged  under  different  sm»,  the  name  of 
each  of  which  is  taken  from  that  of  the  most 
prominent  of  the  groups.  Thus  all  the  above- 
named  groups  are  collectively  termed  the  pro- 
pionic series..  In  like  manner  the  formic, 
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acetic,  valeric,  capryliCi  stearic  and  other  aeries 
are  made  up,  and  form  collectively  one  great 
section  of  organic  compounds ;  another  section 
being  that  containing  the  benzoic,  tolnic, 
cuminic,  and  other  series.  The  vegetable  adds 
of  secondary  importance,  the  alkaloids  and  some 
neutral  principles,  with  the  two  sections  men- 
tioned, are  the  divisions  of  Gerhardt's  system. 
(Gerhardt^  TraiU  de  CHmU  Organique,  t.  L 
p.  121.) 

Orranlo  Compounds,  Constttatloii  o£ 
The  organic  principles  in  animal  tissues  are 
derived  from  those  of  vegetable  tissues,  and  the 
latter  we  know  to  be  formed  almost  entirely  from 
carbonic  add,  water,  and  ammonia.  All  organic 
compounds,  therefore,  are  probably  primarily 
derived  from  these  three  common  substances, 
and  are  in  fact  constructed  upon  them  as  on  a 
framework.  Adding  to  this  triad  hydrogen, 
the  analogue  of  radicals,  we  have  four  bodies 
which  may  be  considered  typical  of  all  oiganio 
eompounds.  This  view  is  Imown  in  chemistry 
as  the  doctrine  of  types,  and  is  now,  with  some 
modifications,  generally  adopted.  [Notation, 
Chbmicai^.] 

The  true  constitution  or  internal  architec- 
ture of  an  organic  body  is  an  exceedingly 
difficult  matter  to  determine  experimentally. 
Yet  it  is  a  most  fasdnating  branch  of  study, 
for  while  it  affords  a  field  for  the  exerdse  of 
that  love  of  discovery  which  is  to  a  greater 
or  less  extent  innate  in  every  man,  it  offers  at 
the  same  time  certain  success  to  the  patient 
worker — success,  however,  which  (while  tho- 
roughly practical)  is  suffidently  dependent 
on  theory  to  make  all  that  relates  to  it  con- 
tinuously interesting.  In  short,  the  chemist 
may  be  said  to  accomplish  his  object  by  taking 
to  pieces  his  compound,  with  the  aid  of  all  the 
instruments  that  art  and  nature,  or  rather 
matter  and  force,  can  furnish,  and  then 
confirming  his  results  by  putting  the  pieces 
together  again.  Either  process  Sone  throws 
great  light  upon  his  undertaking ;  but  if  both 
are  successful,  his  end  may  be  said  to  be  ac- 
complished. 

As  an  illustration  of  the  constitution  off 
a  typical  series  of  organic  compoands,  see 
that  of  ammonia  in  the  artide  on  Oboanic 
Bases. 

Orffanlo  Beserlptton  of  Cvrweo.  In 
Geometry,  the  description  of  curves  on  a  plane 
by  means  of  instruments;  as  the  circle  is 
described  bv  a  pair  of  compasses,  the  ellipse 
by  means  of  a  thread  passing  round  two  pins 
in  the  fod,  the  epicydoids  by  the  revolation  of 
drdes  on  the  circumferences  of  other  drdes, 
the  conchoid  by  means  of  the  trammd,  the 
dssoid  bv  the  motion  of  a  rectangular  ruler, 
&c.  (Schooten's  Exercitationea  M(Uhematic€B\ 
Newton's  Arith.  Universalu;  Madaurin's  Geo- 
nietria  Organioa^  &c.) 

Oriranlo  Blaeaae.  A  disease  in  which 
the  structure  of  an  oigan  is  morbidly  altered ; 
opposed  to  functional  disease,  in  which  the 
secretions  or  functions  only  are  deranged, 
without  any  apparent  change  of  organisation. 
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Tuberculated  induration  of  the  liver  is  an 
organic  or  structural  disease  of  that  viscus; 
the  secretion  of  visdd  unhealthy  bile  is  a 
funetUmal  derangement  of  it^ 

OrgBBle  Xiawft.  In  modem  Political 
phraseology,  the  name  given  to  laws  diieetlj 
concerning  the  fundamental  parts  of  the  con- 
stitution of  a  state.  According  to  the  dis- 
tinction taken  by  some  Froich  writen^ 
fundamental  laws  are  merely  dedarstoiy, 
contuning  the  principles  or  theozy  of  go- 
vernment, while  oiganic  laws  are  those  whidi 
apply  those  prindples  to  the  actual  oonditioa 
of  society  by  positive  enactment^  and  add  the 
sanction  of  punishment. 

Orfuiio  «ii<Hcali.  Chemical  substances 
which  ^nerally  play  the  same  part  as  the 
inorcamc  simple  radicals  or  elements,  bat 
which  are  composed  of  two  or  three  elements. 
Chlorine,  sulphur,  and  the  other  electro-nega- 
tive inorgamc  radicals,  or  non-metallic  de- 
ments,  have  their  organic  representatives  in 
cyanogen,  acetyl,  formyl,  &c.,  while  hvdrogen 
and  the  positive  inorgamc  zadicals,  the 
metals,  have  their  <nganic  analogues  in  ethjl, 
amyl,  phenyl,  &c  Ine  organic  radicals  fozm 
salts  analogous  to  inorganic  salts,  and  both 
are  amenable  to  the  laws  of  double  decom- 
position. Thus,  for  example,  the  oompoonds 
of  the  inorganic  radical  potasdum  may  be 
tabulated  in  comparison  with  those  of 
the    organic   radical  ethyl  in  the   fdloving 


EthjL 

Oxide  of  ethyl  (fltber). 

HTdratad  oxide  of  etbyl 
talcohol). 
)  Chloride,  bnmiJde,  iodide 
\    ofothyL 

Cyanide  of  eUiyL 

ealphateofeOier. 
r  Bisaphate  o<  etiw  (oil- 
\     phovinic  afdd). 
&C.  &0.  ft& 


FotassiQm 

Oxide  of  potassiam  • 

Hydrated  oxide  of  potas- 
sium (caoatlo  potaab)  . 

Chloride,  bromide,  iodide 
of  potaaslam 

Cyanide  of  potaaslam 

Solphateofpotaah  . 

Biaolphate  of  potaah 
Jko.  &a  &0. 

Several  of  the  organic  radicals  have  been 
obtamed  in  a  separate  state  by  the  action  of 
sine  upon  their  iodides,  and  by  the  action  of 
nascent  oxygen  upon  the  fatty  adds. 

Oypie  aenwlBa.    [Gboloot.] 

OriTWilsts.  The  old  name  given  in  the 
Boman  Catholic  church  to  those  priests  ^ho 
organised  or  sang  in  parts.  The  name 
organists  of  the  haildujah  was  applied  in  the 
thirteenth  oentuiy  to  certain  pnests  who  as- 
dsted  in  the  performance  of  the  mass.  Tbej 
were  generally  four  in  number,  and  dented 
their  name  from  dnging  in  parts,  or  oigan- 
idng  the  melody  appropriated  to  the  void 
hallelujah. 

Orgmno-metallio  Bodies.  £(7moIogiaI- 
ly,  any  oiganic  chemical  compound  containing 
a  metal  is  an  organo-metallic  body.  In  this 
sense  the  metallic  acetates  and  other  salts  of 
organic  adds  with  metallic  oxides  are  members 
of  this  class.  But  conventionally,  an  oigano- 
metallic  body  is  a  chemical  eompomid  in  irhich 
an  organic  radical  is  directly  united  with  a 
metal,  whereas  in  the  compounds  just  mentioned 
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the  metal  is  linked  to  the  organic  part  by  the  in- 
teryention  of  oxygen.  These  remarkable  bodies 
are  moulded  on  the  type  of  the  inorganic 
chluiide  or  oxide,  &c.,  of  the  metal  existing  in 
them.  Potassimn,  sodium,  Tnagnfiwinm,  zinc,  and 
cadmium  form  with  chlorine  protochlorides ; 
their  compounds  with  methyl,  ethyl,  and  other 
radicals  are  proto-compounds.  The  chloride 
of  aluminium  is  a  sesqui-chloride ;  the  onl^ 
organo-compounds  of  that  metal  are  sesqiu- 
compounds.  Tin  forms  with  chlorine  three 
chlorides;  it  forms  with  radicals  three  different 
organo-bodies.  The  same  law  also  holds  with 
bismuth,  lead,  mercury,  antimony,  arsenic,  and 
tdlurinm. 

The  organo-metallic  bodies  containing  highly 
b&sylous  or  electro-positive  metals  are  charac- 
teriaed  by  intense  chemical  energy.  Exposed 
to  the  aiT,  their  combination  with  oxygen  is 
in  some  cases  so  rapid  that  heat  and  light  are 
prodaced ;  or,  in  other  words,  they  are  spon- 
taneously combostible,  the  metal  burning  to 
oxide,  the  carbon  and  hydrogen  to  carbonic  acid 
and  water.  The  relative  chemical  energr  of 
organo-metallic  bodies  seems  to  be  dependent 
on  the  degree  of  positive  or  basylous  energy  of 
the  metal  and  on  the  smallness  in  weight  of 
the  organic  radical.  Thus  zincethyl  has  more 
energetic  affinities  than  either  mercury-ethyl 
or  zincamyl. 

OrfranoffenoAis  (Or.  Sftyeofov,  and  y4ywis, 
birth).  In  Botany,  the  gradual  formation  of  an 
organ,  from  its  earliest  stap. 

OrvanogTapby  (Ghr.  Bpyttwov,  and  ypd^pt^^ 
I  describe).  In  Botany,  a  term  usuaUy  applied 
to  an  account  of  the  structure  of  plants.  It 
comprises  all  that  relates  to  the  vanoas  forms 
of  tissue  of  which  plants  are  anatomically 
constructed;  explains  the  exact  organisation  of 
all  those  parts  through  which  the  vital  func- 
tions are  performed ;  and  teaches  the  relation 
which  one  part  bears  to  another,  with  the 
dependence  of  the  whole  upon  the  common 
system.     [Botany.] 

arffaaon  (Gr. ).  In  Philosophical  language, 
a  word  nearly  synonymous  with  method^  and 
implying  a  body  of  rules  and  canons  for  the  di- 
rection of  the  scientific  faculty,  either  generally 
or  in  reference  to  some  particular  department. 
For  an  account  of  the  Organon  of  Aristotle  and 
that  of  Bacon,  see  Abictotbliak  Philosofsy 
and  Baconian  Philosopht  respectively. 

Or^ci^t  (Fr.).  A  sweetened  emulsion  of 
almonds,  usually  flavoured  by  a  few  bitter  al- 
monds and  a  little  orange-flower  water.  Muci- 
lage of  gum  arabic  is  also  sometimes  added. 

Oiyles  (Gr.  ^^710,  any  rites  or  religious 
performances,  from  ^opyo,  as  Ip9ciy,  to  work,  is 
employed  in  the  sense  of  the  Latin  sacra  facere). 
A  name  originally  applicable  to  all  sacrifices 
with  certain  ceremonies;  afterwards,  given  espe- 
cially to  the  mysteries  of  Dionysus  (Bacchus), 
and  then  extended  to  mysteries  m  general.  For 
the  infiuenoe  of  foreign  religious  systems  on 
the  Greek  orgies,  see  Mtstbbibs. 

Or^nes   (rr«).    In  Fortification,  Ions  and 
thick  pieces  of  wood  shod  with  izoDi  and  sus- 
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I  pended  each  by  a  separate  rope  over  a  gate  so  as 
;  to  be  ready  to  be  let  fall  and  stop  it  up  upon  the 
approach  of  an  enemy.  The  term  also  denotes 
a  number  of  gun-barrels,  so  joined  that  they 
may  be  dischai^ged  all  at  once ;  these  are  some- 
times used  to  defend  breaches. 

Orlohaloniii  (Gr.  h^ixs^^Kot).  Literally, 
mountain  brass.  This  was  the  name  given  to 
a  peculiar  kind  of  mixed  metal  in  general  use 
among  the  ancient  Greeks  and  Bomans.  It  is 
proved  to  have  been  made  on  much  the  same 
basis  as  brass ;  but  various  opinions  have  been 
entertained  respecting  the  precise  nature  of  the 
ingredients  employed  in  its  composition,  and  no 
definite  conclusion  has  been  arrived  at  on  the 
subject 

O1I01  (of  uncertain  derivation).  In  Mediaeval 
Architecture,  a  projection  from  a  building,  or  a 
recess  within  it,  such  as  a  closet^  a  window, 
or  a  private  chamber. 

Orient  (Lat.   oriens,   from  orior,  /  rise\ 

The  east  or  eastern  part  of  the  horizon.    In 

Surveying,  to  orient  a  plan  signifies  to  mark 

its  situation  or  bearing  with  respect  to  the  four 

'  cardinal  points. 

Oriental  (Lat  orientalis).  A  term  applied 
by  lapidaries  and  jewellers  to  a  variety  of  pre- 
cious stones  without  any  reference  to  the  coun- 
tries from  which  they  are  brought  The  word 
oriental  is,  also,  frequently  coupled  with  the 
names  of  certain  stones  between  which  there 
is  no  relation  except  in  colour,  or  some  other 
trivial  resemblance.  Thus,  a  sapphire  when  it 
has  a  tinge  of  red,  imparting  to  the  original  blue 
a  lilac  or  violet  colour,  which  thus  causes  it  to 
form  a  sort  of  passage  from  true  sapphire  to 
ruby,  is  called  by  jewellers  Oriental  Amethyst ; 
sapphire  of  a  greenish-yellow  colour  becomes 
Oriental  Emerald,  and  Of'iental  Peridot;  or  if 
of  a  yellow  colour,  or  yellow  mixed  with  red. 
Oriental  Topaz;  while  reddish-brown  varieties 
of  the  same  gem  are  known  as  Oriental 
Hyacinth. 

Oriental  Alabaster.  Stalagmitic  car- 
bonate of  lime.  In  ancient  times  this  stone 
is  said  to  have  been  procured  chiefly  frt)m 
Egypt  It  is  now  obtained  from  the  Py- 
renees, Chili,  and  also  from  the  province  of 
Gran  in  Algeria,  where  a  veiy  beautiful  kind 
has  lately  been  rediscovered,  which  takes  an 
exquisite  polish,  and  is  manufactured  into 
ornamental  articles  under  the  name  of  onyx 
marble. 

Orilloe  (Lat  orifidum).  The  word  ori- 
fice is  used,  in  Engineering,  to  express  the 
opening  through  which  the  steam  is  introduced 
into  or  from  an  engine,  or  through  which 
water  is  forced;  it  is  employed  in  the  same 
sense  as  the  word  port  in  all  works  upon 
machinery. 

Ormamme  or  Aariflamme  (Fr.).  The 
ancient  royal  standard  of  l^'rance.  It  was  the 
banner  of  the  abbey  of  St  Denis,  which  was  pre- 
sented by  the  abbot  to  the  lord-protector  of  the 
convent  whenever  engaged  in  Qie  field  on  its 
behalf.  This  protectorship  was  attached  to 
the  countship  of  Vexin ;  and  when  that  county 
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was  added  to  the  possewions  of  the  crown 
by  Philip  I.,  this  banner,  which  he  bore  in  oon- 
sequence,  became  in  time  the  great  standard  of 
the  monarchy.  By  some  it  is  said  to  haye  been 
lost  at  Aginconrt ;  bnt^  according  to  others,  its 
last  display  in  the  field  was  in  the  reign  of 
Charles  VIX.  Its  derivation  is  uncertain :  ac- 
cording to  some, '  quasi  auri  flamma/  Accord- 
ing to  count  de  Gebelin,  the  last  syllable  is 
the  same  inthfanon  (Oer.  falme).  felibien 
says  it  was  stiU  to  be  seen,  in  1535,  in  an 
abbey,  almost  devoured  by  moths.  {JHim,  d$ 
VAcad,  des  Inser,  vol.  xiii.) 

Oiiffamim  (Gr.  hpiycawv).  The  genus  of 
Labiata  which  yields  the  sweet  herb  known 
as  Marjoram.  The  Wild  Marjoram,  0.  vuigare, 
is  found  in  limestone  and  chalky  districts ;  this 
yields  a  stimulant  acrid  oil  sold  in  the  shops  as 
oil  of  thyme.  There  are  two  or  three  kinds 
cultivated  as  garden  herbs,  namely  0.  M(^'o- 
ratta^  the  Sweet  or  Knotted  Marjoram  ;  0. 
Onitea,  the  Pot  Marjoram ;  and  0,  heradeoti- 
eum,  the  Winter  Sweet  Maijoram.  They  are 
all  similar  in  properties. 

Oriiraaiim«  Oil  oC  The  distilled  or  vola- 
tile oil  of  the  wild  Maijoram.  It  is  imported 
from  the  south  of  Europe,  and  used  in  Uniments 
and  embrocations  as  a  stimulant. 

Orlffenlati.  An  early  Christian  sect,  who 
professed  to  draw  their  opinions  from  the 
writings  of  the  celebrated  Ongen.  They  main- 
tained that  Christ  was  the  Son  of  Qod  only 
by  adoption,  and  denied  the  endlessness  of 
punishments.  They  existed  in  considerable 
numbers  in  the  fburth,  fifth,  and  sixth  centuries ; 
and  their  tenets  spread  among  the  monks  of 
Egypt. 

Orlffln  (Lat.  origo,  originis).  In  Coordinate 
Geometry,  a  fixed  point  of  reference  whence 
vectors  are  drawn,  and  from  which  distances 
are  measured.  Thus  the  intersection  point 
of  coordinate  axes  is  termed  the  origin  of 
coordinates.  In  polar  coordinates,  the  origin 
receives  the  name  oUpole,    [Coobdznatbs.] 

OrlcUial.  In  the  Fine  Arts,  a  work  not 
cop»ied  from  another,  but  the  work  of  the 
artist  himself.  When  an  artist  copies  bis 
own  work,  it  is  called  a  dupiieate.  A  certain 
freedom  and  ease  are  always  disoemible  in 
an  original,  which  in  a  copy  are  looked  for 
in  vain;  though  copies  have  sometimes  been 
executed  which  it  is  almost  impossible  to  de- 
tect^ and  which  have  deceived  even  excellent 
judges  and  the  artists  of  the  originals  them- 
selves. These  are,  however,  rare  exceptions ; 
copies  of  pictures  are  almost  invariably  more 
laboured  and  more  uniform  in  their  bundling 
than  originals. 

OsiGiKAL.  In  Law,  where  the  several  parts 
of  an  indenture  are  interchangeably  executed 
between  the  parties,  that  part  which  u  executed 
by  the  grantor  is  commonly  called  the  original, 
the  others  counterparts.  [iKDBNTirBB ;  Coni- 
TEBPA.BT.]  But,  when  all  the  parties  execute 
every  part,  all  are  originals. .  The  writ  which 
a  plaintiff  formerly  sued  out  of  chancery,  in 
order  to  commence  an  action  at  law,  was  called 
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an  original  writ ;  the  use  of  it  is  now  abo- 
lished, and  a  more  simple  form  of  procedure 
substituted.    [PusiniNo.] 

Oiicliial  Sin.  The  ninth  article  of  the 
church  of  England  states  that  original  sin 
*  standeth  not  in  the  following  of  Adam,  .  .  . 
but  is  the  fault  and  corruption  of  the  ns- 
ture  of  every  man  that  naturally  is  engen- 
dered of  the  offspring  of  Adam ;  whereby  nun 
is  very  far  gone  from  original  rigfateonsnesR, 
and  is  of  his  own  nature  inclined  to  evil,'  and 
that  it  'deserreth  God*s  wrath  and  danmation.* 
By  the  following  of  Adam  is  here  meant  the 
imitation  of  Adam ;  thePelagians,  against  whom 
this  article  is  directed,  having  held  that  the  wordi 
of  Scripture,  'in  Adam  have  all  sinned,'  related 
not  to  any  inherent  vice  in  the  race  of  Adam, 
but  to  the  propensity  of  mankind  to  imitate  his 
transgression.  (Augustine,  Be  Nat.  ei  Gratii,) 
This  doctrine  of  imputed  guilt  has  been  held 
by  many  of  the  stricter  sects  and  varieties  of 
dhristians  both  in  and  out  of  the  chnrch  of 
Bome;  it  is  said  by  some  to  be  the  most 
consonant  to  the  words  of  the  article  of  the 
English  Church  above  quoted,  as  no  doubt  it  is 
to  the  views  of  the  framers  of  it,  whose  senti- 
ments were  deeply  tinctured  with  Calvinism. 
But,  on  the  other  hand,  it  has  been  maintained 
that  the  words  of  the  article  are  as  easUy 
applicable  to  what  is,  undoubtedly,  the  more 
oonunon  opinion — ^that  original  sin  is  not  tb« 
sin  of  Adam  imputed  to  his  deso^dants,  bat 
is  that  tendency  to  evil  which  (subject  to  a  de- 
finition of  the  terms)  philosophy,  no  less  than 
religion,  recognises  as  eTtisting  in  the  human 
mind,  and  developed  with  its  growth  in  each 
individual  subject. 

Oiillon  (Fr.).  In  Fortification,  a  rounded 
or  angular  projection  at  the  shoulder  of  a 
bastion  for  the  purpose  of  covering  the  gims  in 
the  flanks. 

Oriole  (Gr.  x^«P^>  Fr.  loriot).  A  ran 
British  bird  oocasiimally  found  in  our  eastern 
counties,  but  conmion  on  the  Continent,  where 
its  loud  and  flute-like  voice  is  often  heard  in  the 
obscure  parts  of  shrubberiea.  In  Naples  it  is 
used  as  an  article  of  food. 

Orion  (Gr.  *np(»y).  One  of  the  forty-eight 
ancient  constellations  formed  by  Ptolemy.  It  is 
situated  in  the  southern  hemi^here  with  respect 
to  the  ecliptic,  but  the  equinoi^ial  passes  neariy 
across  its  middle.  Orion  is  one  of  the  most  mag- 
nificent constellations  in  the  heavens.  It  con- 
tains seven  stars,  which  are  very  conspicoons  to 
the  naked  eye ;  four  of  them  fonn  •  square,  and 
the  three  others  are  situated  in  the  middle  of 
it  in  a  straight  line.  Two  of  the  four  are  stars 
of  the  first  magnitude ;  namely,  Bigel  in  the 
left  foot^  and  ^telguese  in  the  right  shooldcr. 
The  three  stars  in  the  middle  of  the  eqwn 
are  of  the  second  magnitude,  and  fonn  what 
is  called  the  belt  of  Orion.  They  are  also 
popularly  called  Jacob's  staff  and  the  Yard- 
wand.  This  constellation  is  represented  bv 
the  figure  of  a  man  with  a  swoni  by  his  sidr. 
Orion  contains  a  remarimble  nebula,  serc- 
ral  interesting  double  stars^  and  thousands  of 
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niall  itan  whkh  are  only  vinble  in  powerful 
tdefleopes. 

Ouov.  In  Mythology,  a  son  of  Hyiiens,  of 
Hjria  in  Soeotia.  The  mythical  tales  of  this 
mi^ty  giant  and  hunter  are  more  than  usually 
▼arioosy  attributing  to  him  loTes  with  Eos, 
Artemis,  Aero,  &c.  After  his  death  he  was 
placed  among  the  stars.  (Homer,  Iliad,  xyiii. 
486.) 

Oito  (ItaL  a  kern  or  edge).  In  Architecture, 
the  plinth  to  the  base  of  a  column,  or  of  a 
pedMtaL 

Orlop  Beek  (Dutch  overloop,  that  n^hieh 
coven).  The  lowest  deck  of  a  ship,  immediately 
aboT«  the  hold.  The  magazines,  bread-room, 
tod  certain  store-rooms  are  on  the  orlop  deck. 
It  is  also  below  the  water-Hue,  and  is  conse- 
Qoently  a  safe  place  for  surgical  operations 
ODiiiig  action. 

Ormolu  (Fr.).  Bronze  or  copper  gilt 
nsnally  goes  under  this  name.  The  French 
are  celebrated  in  this  branch  of  manufacture. 

Ormasd*  The  beneficent  deity  of  the  Zoro- 
istnan  religion  as  it  is  set  forth  in  the  Zend- 
tvesta.  According  to  this  system  [Duausm], 
Ormozd,  the  principle  of  light  and  purity, 
created  six  immortal  roirits,  then  twenty-eight 
•abordinate  spirits,  ana  lasUy  the  souls  of  men, 
vbile  Ahriman,  the  oppoeinp;  eril  principle, 
produced  six  eyil  angels  with  sundry  sub- 
ordinate demons.  These  are  all  engaged  in  a 
ceaaeless  conflict,  which  is  to  end  with  the 
trimnph  of  Ormuzd,  when  Ahriman  will  ac- 
knowledge his  supremacy,  and  aU  creatures 
thall  be  deUrered  from  the  dominion  of  evil 
This  Zoroastrian  faith  inculcated  no  blind 
predestinarianism.  Man  was  called  upon  to 
make  a  choice  between  these  two  powers.  Both 
he  oonld  not  serve,  and  his  welfare  or  miseiy 
depended  on  the  resolution  whether  he  would 
serre  God  or  Mammon.  This  duty  of  choosing 
between  the  two  is  set  forth  in  such  passages  as 
the  following :  '  In  the  beginning  toere  was  a 
pair  of  twins,  two  spirits,  each  of  a  peculiar 
aetiTity.  These  are  the  Good  and  the  Base 
in  thought,  word,  and  deed.  Choose  one  of 
these  two  spirits,  be  good,  not  base.'  *  Ahura- 
masda  is  holy,  true,  to  be  honoured  through 
Toadty,  through  holy  deeds.'  '  You  cannot 
■erreboth.' 

The  name  Ormuzd  is  Sanscrit  Plato  speaks 
of  Zoroaster  as  a  son  of  Oromazes,  which  is 
dearly  only  another  form  of  the  name  of  this 
deity.  In  the  inscriptions  at  Behistun  it 
appears  in  the  form  AuramazdA ;  but  the 
Persian  language  fails  to  explain  the  word. 
In  the  Zen<£iTesta  it  is  found  both  as  Ahuro 
HazdAo,  and  as  MazdAo  Ahur6,  while  in  these 
books  the  opposing  power  is  simply  spoken  of 
is  Dmkhs,  tleceit  (a  word  which  seems  to 
appear  in  the  Greek  drptic^f,  intet  i.e.  not 
dtcritfid),  and  has  not  yet  received  the  title 
of  Angro  Mainyus  or  Ahrixan.  But  the  Zend 
form  leads  us  at  once  to  the  Sanscrit,  in  which 
it  corresponds  to  the  words  Asuro  medhas,  wise 
spirit.  (Max  Muller,  Lecturer  on  Language^ 
first  oeries,  y.) 
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(Lat.  6mamentum).  In  the 
Fine  Arts,  there  are  styles  of  ornament,  as 
there  are  styles  of  architecture,  and  there  are 
varieties  of  styles.  Every  style  has  a  certain 
dass  of  characteristic  elements,  &om  which  the 
period  of  a  work  of  art  can  be  ascertained :  a 
variety  of  a  style  is  a  scheme  of  ornamentation, 
in  wluch  some  only  of  the  characteristic  ele- 
ments of  the  style  have  been  introduced  and 
made  prominent.  The  great  historic  styles  of 
ornament,  omitting  barbaric  art,  may,  by  care- 
ful analysis,  be  reduced  to  nine :  the  Egyptian, 
the  Gbreek,  and  the  Eoman— ancient  {  the  By- 
zantine, the  Saracenic,  and  the  Gothic — medi- 
aeval ;  the  Eenaissance,  the  Cinquecento,  and 
the  Louis  Quatorze — modem.  As  varieties  or 
substyles,  may  be  mentioned :  the  Doric,  Ionic, 
and  Ooiinthian,  or  the  Echinus,  Voluted-Echi- 
nus,  and  the  Acanthus  orders ;  the  Eomanesque, 
Lombard,  Norman,  Siculo-Norman ;  Early 
English,  Geometrical,  Perpendicular,  Tudor, 
Elizabethan,  Louis  Quinze,  and  the  Rococo. 
(Womum's  Jnalysis  of  Ornament,  ^c.  1869.) 
[Dbooration.] 

Omttlitelinltea  (Gr.  Upvis,  a  bird;  tx^h 
a  trace).  The  footmarks  of  birds  which  occur 
in  different  strata.  Some  of  these  are  very  re- 
markable, as  proving  the  existence  of  birds  at 
very  remote  periods ;  for  instance,  at  the  early 
epoch  of  the  new  red  sandstone  formation.  An 
account  of  these,  as  occurring  in  the  red  sand- 
stone of  Connecticut^  is  given  by  Professors 
Hitchcock  and  Deane  in  volumes  recently  pub- 
lished by  them. 

Omttlioctalam  (Gr.  hpmB^yuKw),  This 
genus  of  Liliaceous  bulbous  plants,  with  star- 
shaped  flowers,  is  chiefly  interesting  as  being 
supposed  to  yield  the  Dove's-dung  of  Scrip- 
ture. The  bulbs  of  0.  urnhtUatum,  commonly 
called  Star  of  Bethlehem,  are  wholesome  and 
nutritious  when  cooked,  and  are  eaten  to  this 
day  in  Palestine. 

OmiUiolltes  (Gr.  5pytf ,  and  KiBos,  a  stone). 
The  name  given  to  fossil  remains  of  birds. 

Omttliolonr  ^Gr.  6pvis,  and  \6yos).  The 
science  which  tea(^es  the  natural  history  and 
arrangement  of  birds.  (See  Aves  for  the  gene- 
ral organical  characters  of  the  dass,  and  the 
modifications  of  the  feet  by  which  the  five  orders 
of  the  Quinarv  arrangement  are  characterised.) 

The  subdivision  of  the  class  of  birds  is  by  no 
means  so  clearly  indicated  by  either  external 
or  anatomical  characters  as  that  of  Mammals, 
and  the  systems  of  Ornithology  present,  in  con- 
sequence, greater  discrepancy  than  the  Mam- 
nuuogical  systems.  It  is  not  without  interest 
to  ol^rve  that  if  conditions  of  the  procreative 
function  be  taken  as  guides  to  the  primary 
division  of  the  class,  sudh  division  will  present 
the  binary  character,  as  in  the  class  of  Mam- 
mals and  of  Reptiles ;  for  example,  birds  may 
be  divided  into  two  great  groups,  in  one  <^ 
which  the  voung  are  able  to  run  about  or  swim 
and  provide  food  for  themselves  the  moment 
they  quit  the  shell;  while  in  the  other  the 
young  are  excluded  feeble,  naked,  blind,  and 
dependent  on  their  parents  for  support    The 
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species  comprised  in  the  first  of  these  groups 
have  been  termed  Avet  prtBcoces ;  those  of  the 
second  Avea  altricea. 

Professor  Nitzsch  divided  the  feathered  tribes 
into  three  grand  primary  groups,  corresponding 
with  the  three  great  divisions  of  the  matter  of 
our  pbmet^  as  air,  earth,  and  water,  which  con- 
stitute respectively  the  principal  theatres  of 
their  vital  actions. 

This  first  order  consists  of  the  Baptorial 
and  Passerine  birds,  pre-eminently  the  birds  of 
flight,  which  he  accordingly  terms  Lufi-vogeln 
or  Ave6  dSrea.  The  second  order  embraces  the 
birds  of  the  earth,  Erd-vogeln,  Avea  terrestrea, 
represented  by  the  ostrich  and  common  fowL 
The  third  great  division  includes  the  birds 
which  frequent  the  waters,  Avea  aquatics 
(Wasservogeln),  typified  by  the  heron  and  the 
gull. 

SandewalFs  ornithological  system  has  four 
primary  groups  or  cohorts. 

In  the  Quinary  arrangement  of  birds  proposed 
by  Mr.  Vigors,  there  may  be  traced  a  similar 
principle  to  that  which  guided  Nitzsch  in  his 
ternary  dassification.  Thus,  the  first  order 
{Raptorca,  Virg.)  includes  the  birds  which  soar 
in  the  upper  regions  of  the  air,  which  build 
their  nests  and  rear  their  young  on  the  highest 
rocks  and  loftiest  trees.  The  second  order  (/n- 
aeasorea)  includes  the  birds  which  affect  the  lower 
regions  of  the  air,  and  which  are  peculiarly 
arboreal  in  their  habits ;  whence  the  name  of 
Perchers.  The  third  order  corresponds  with 
Nitzsch's  Avea  terreatrea,  and  is  termed,  as  in 
the  system  of  Sliger,  Baaorea.  If  the  aquatic 
birds  of  Nitzsch  be  divided  into  those  which 
frequent  the  firesh  waters,  and  are  restricted 
to  wading  into  rivers,  lakes,  &&  in  search  of 
their  food,  and  those  which  have  the  power 
of  swimming  or  diving,  and  for  the  most  part 
frequent  the  great  ocean,  we  shall  then  have 
the  two  remaining  orders  of  the  Quinaiy 
arrangement,  viz.  GraUatorea  and  Natatorea. 
The  &ief  merit  of  this  arrangement  is  its  aim 
to  express  the  natural  affinities,  and  their 
circular  progression  in  the  whole  and  in  the 
several  parts. 

Linnaeus  and  Cuvierhave  six  orders  of  birds, 
which  are  chiuncterised  as  follows  by  the  latter 
naturalist : — 

'  Of  all  classes  ofanimals,  that  of  birds  is  the 
most  strongly  characterised — that  in  which  the 
species  bear  the  greatest  mutual  resemblance, 
and  which  is  separated  ficom  all  others  by  the 
widest  interval.  Th eir  systematic  arrangement 
is  based,  as  in  the  Mammalia,  on  the  organs  of 
manducation,  of  the  beak,  and  in  those  of  pre- 
hension, which  are  again  the  beak,  and  more 
particularly  the  feet. 

*  One  is  first  struck  by  the  character  of 
Wished  fretf  or  those  wherein  the  toes  are 
connected  by  membranes  that  distingjuish  all 
awimmiitg  birda.  The  backward  position  of 
their  feet,  the  elongation  of  the  sternum,  the 
neck,  often  longer  than  the  legs,  to  enable 
them  to  reach  below  them,  the  close  glossy 
plumage  impervious  to  water,  altogether  con- 
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cur  with  the  feet  to  make  good  navigaton  of 
the  Palmipedea, 

'  In  other  birds^  which  have  also  most  fre- 
quently some  small  web  to  their  feet,  at  least 
between  the  two  external  toes,  we  observe 
elevated  tarsi ;  legs  denuded  of  feathers  above 
the  heel-joint ;  a  slender  shape ;  in  fine,  all  the 
requisites  for  wading  in  shallow  waters  in  search 
of  nourishment.  Such,  in  fact,  is  the  source  of 
food  of  the  greater  number ;  and  although  some 
of  them  resort  exclusively  to  dry  places,  thej 
are  nevertheless  termed  ahore-bird*  or  waden 
(Gralla). 

*  Amongst  the  true  land  birds,  the  Gdllimcag 
have,  like  our  domestic  cock,  a  heavy  carriage, 
a  short  fiight,  the  beak  moderate,  its  upper 
mandible  vaulted,  the  nostrils  partly  covered  bj 
a  soft  and  tumid  scale,  and  always  the  edges 
of  the  toes  indented,  with  short  membranes 
between  the  bases  of  those  in  front.  Thej 
subsist  chiefly  on  grain. 

'Birds  of  prey  {Accipitrea)  have  a  crooked 
beak,  with  its  point  sharp  and  curving  doini- 
ward,  and  the  nostrils  pierced  in  a  membnne 
that  invests  its  base ;  their  feet  are  armed  vith 
strong  talons.  They  live  on  flesh  and  porsae 
other  birds ;  their  flight  accordingly  is  mosUy 
powerfaL  The  greater  number  still  retain  a 
slight  web  betwixt  their  external  toes. 

'  The  Passerine  birds  {Ptuaerea)  ocmiprise 
many  more  species  than  all  the  other  fanuJies; 
but  their  organisation  presents  so  many  ana- 
logies that  they  cannot  be  separated  although 
they  vary  much  in  size  and  strength. 

*  Finally,  the  name  of  Climbers  {Scanaeres)  is 
applied  to  those  birds  in  which  the  external  top 
is  directed  backwards  like  the  thumb,  because 
the  greater  number  of  them  avail  themselves  of 
a  conformation  so  favourable  for  a  vertical 
position  to  climb  the  trunks  of  trees.' 

Anterior  to  Cuvier,  but  subsequently  in  the 
order  of  publication,  is  PaUas's  modificstioii 
of  the  ornithological  system  of  liimsus.  It 
is  contained  in  his  great  posthumous  voii, 
entitled  ZoograpUa  Bosao-Asiaiica,  He  also 
divides  the  class  of  birds  into  six  orders :— 

1.  Prapetea,   having   the    characters  of  the 

Accipitrea,  with  which  it  is  synonymous. 

2.  Oadnea,  including  the  genus  OoUMba,  irith 

the  Pica  and  certain  Pasaerea  of  LbncusL 

3.  FrinffUkBt  corresponding  with  the  Onssi' 

roatrea,  Granivor^yEntieUatHeea^'Rxf. 

4.  Pulveratricaat  having  the  characten  of  the 

GciUifUB. 

5.  GraUa.     This  order  oommences  with  the 

genus  Otia^  and  includes,  as  in  the  srstem 
of  Curier,  the  Struthious  birds  witk  the 
true  waders. 

6.  ffydrophUa,    The  characters  of  this  order 

correspond  with  that  of  the  Pahapeda, 
with  which  it  is  equivalent. 

The  prima^  division  of  the  daas  of  birds 
adopted  by  Professor  Owen  in  the  article 
'Aves,'  in  the  Cycloptedia  of  Anatomy  and 
Physiolog^^  includes  seven  orders;  the  Stro- 
thious  buds,  by  virtue  of  their  lemarksble 
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Bnatomical  pecnliarities,  being  separated  from 
the  GrcUa  of  Liimaeiis  and  Cuvier.  The  fol- 
lowuig  axe  the  oiden : — 

1.  Baftobbs,  Accipitrts,  liim.  Cor.    Biida  of 

prey. 

2.  IirsBssoBSS,  Paaaerea,  Cut.    Perchen. 

3.  ScANsoBBB,  Cut.    Climbers. 

4.  Rasobss,  Gallma,    lixm.  Cut.    Scratchers. 

5.  CuBSOBBS,  Blig.    Coursers. 

6.  (}balzatobb8,  GralkBf  Unn.    Waders. 

7.  VjiTATosBSfliUmpedes^CvLY,;  Ansere8,JAim, 

Swimmers. 

Soopoli  and  Lattbam  have  divided  birds  into 
nine  orders;  Temminck  has  sixteen  orders; 
Brisfion  has  twenty-eight,  and  Lac^Me  has 
tJdrty-eigkt  orders ;  but  the  principles  and  the 
characters  on  which  a  classification  of  birds 
is  most  philosophically  founded,  appear  to  be 
suffidentij  illustrated  in  the  systems  that 
have  been  already  explained. 

OmitiMiiiuuioy  (G^r.  tpwts,  and  juayrcfo^ 
tUvinatian),  Diyination  by  the  flight  of  birds. 
[AnoiTBS.] 

OraltHorliyiMdnis  (Gr.  Spuu;  p(rfX9h  ^ 
heaky.  The  name  of  the  eenus  of  Monotrema- 
tous  MAirnnftla  charactensed  by  the  form  of 
the  mouth,  which  resembles  the  bill  of  a  duck. 
It  is  pecufiar  to  the  ^esh-water  riyers  and 
lakes  of  Australia  and  Van  Diemen's  Land. 
The  anatomy  of  the  Omithorhynchus  paradoxus 
has  been  described  by  Meckel,  in  an  admirable 
monograph ;  also  in  the  article  '  Marsupialia.' 
(Todd's  (^clo.  of  Anatomy  and  Physiolcgy,) 

Ornna  (Lat.  the  oak-tree).  The  genus  of 
the  Flowering  Ash,  a  middle-sized  tree  of  the 
temperate  regions  of  the  northern  hemisphere. 
It  is  also  csdled  Manna  Ash,  from  its  yield- 
ing the  saccharine  matter  known  as  manna. 
This  substance  is  obtained  by  making  inei- 
sioDs  in  the  trunk,  and  is  chiefly  collected 
in  Calabria  and  Sicily,  where  the  trees  are 
cultiTated  for  the  purpose.     [Manna.] 

Orobanolio  (Gr.  hpoPdyxn)^  A  curious  ge- 
nus of  root  parasites,  commonly  called  Broom- 
rapes.  They  are  herbs,  with  brown  scales 
instead  of  leayes,  and  brownish  flowers,  and  are 
of  little  interest  beyond  that  deriyed  from  the 
parasitism  of  their  roots. 

Oroauuides.    [Obxuzd.] 

OroDffe  (Fr.  a  fine  sort  of  mushroom). 
Agaricus  easaretts,  one  of  the  best  and  hand- 
somest of  fungi,  celebrated  among  the  Bomans 
under  the  name  of  Bdktua. 

OrontfaoeoD  (Orontium,  one  of  the  genera). 
A  natural  order  of  Monocotyledons  belonging 
to  the  Juncal  alliance ;  sometimes  united  with 
Arada.  They  are  known  by  their  spadiceous 
hermaphrodite  flowers,  and  by  their  aadle  em- 
bryo with  a  lateral  cleft.  Orontivm,  Calla, 
AcoruSf  and  Pothos  are  familiar  examples.  The 
properties  of  this  order  are  acrid.  Oroniiumf 
a  North  American  marsh  plant,  is  the  type  of 
the  order. 

Oroplon.    [Bock  Soap.] 

Orplieiui  (Or.).  In  Mythology,  according 
to  the  common  story,  a  son  of  the  Thracian 
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riyer  JEagms  and  the  muse  Calliope.  Eii 
power  of  moying  inanimate  thin^  by  musics 
the  share  he  bore  in  the  Argonautie  expedition, 
his  descent  into  the  Shades  to  recover  his  wife 
Eurydice,  and  his  death  by  the  violence  of  the 
Thracian  women,  are  well  known.  The  name 
is  identified  by  Professor  Max  Miiller  with 
the  Sanscrit  Ajrbhu,  used  in  the  Veda  as  an 
epithet  of  Indra,  or  the  sun.  (Comparative 
Mythdogy,  79.)  But  Br.  Kuhn  affirms  the 
Bibhus  (another  form  of  the  same  name)  to  be 
embodiments  of  the  winds  [Hbjzmbs],  which 
tear  up  the  trees  as  they  course  along, 
chanting  their  wild  music.  (Kelly,  Curioaitiee 
of  Indo-European  Folklore,)  But  if  this  be 
so,  then  this  myth  exhibits  a  process  the  re- 
verse of  that  which  is  displayed  in  the  legend 
of  Hermes,  in  which  a  name  for  the  dawn  has 
been  gradually  connected  with  incidents  which 
can  be  explained  only  by  the  action  of  wind,  i.e. 
of  air  in  motion.  It  is  equally  obvious  that^ 
if  we  put  aside  the  power  of  song  which 
allures  all  living  things  to  follow  £m,  the 
details  of  the  Orphic  legend  are  entirely 
solar.  Eurydice  is  one  of  the  many  names 
of  the  dawn  (like  Euryphaessa,  Eurynome, 
Euryanassa,  Eorymedusa,  occ  ).  On  her  death, 
after  she  is  stung  by  the  serpents  of  the 
night  (which  attack  and  are  strangled  by 
Heracles),  Orpheus  descends  to  seek  her  in 
the  regions  below  the  earth,  as  Indra  seeks 
for  DananA,  or  Phoebus  for  Daphnd,  and  brings 
her  up  behind  himself  in  the  morning,  only 
to  destroy  her  by  his  brightness  when  he  turns 
to  look  upon  her,  as  Kephalos  slays  Procris, 
or,  in  other  words,  as  Uie  sun  dries  up  the 
dew.  (Max  Miiller,  Comparative  Mythology ,79,) 

What  passed  as  the  poetry  of  Orpheus  in 
the  time  of  Aristotle,  seems  to  have  been 
as  supposititious  as  the  poems  which  we 
possess  under  the  same  name,  some  of  which 
are  thought  to  be  as  recent  as  the  fourth 
century  after  Christ.  According  to  modem 
theories,  the  Orphic  poetry  of  ancient  times 
contained  the  whole  body  of  Ghreek  esoteric 
religion.  (Lobeck's  Aglaophamua;  Bode's  Or- 
ph^ ;  TicMlemann,  Initia  Philosophia  Grteoa; 
Mim,  de  VAcad,  dea  Soiencea  voL  xii.) 

Orpblc  Mysteries.  At  the  first  rise  of 
Greek  philosophy,  certain  societies  assumed 
the  name  of  Oi^heus,  and  celebrated  mysteries 
very  different  from  those  of  Eleusis.  Their 
character  seems  to  have  been  on  the  whole 
ascetic.  For  the  nature  of  their  theogony  and 
philosophy,  see  Grote's  History  of  Greece,  part 
1.  ch.  i.  The  members  of  the  Orphic  brother- 
hoods must  be  distinguished  from  the  obscure 
sect  of  the  Orpheotelestae,  who  went  about 
undertaking  to  release  people  from  their  sins 
by  songs  and  sacrifices.  (Smith's  Dictionary  of 
Greek  and  Soman  Biography,  art.  '  Orpheus.') 

Orplment  (Lat  auripigmentum).  Native 
tersulphide  of  arsenic;  it  forms  the  basis  of 
the  yellow  paint  called  king'a  yellow.  The 
solution  of  orpiment  in  ammonia  has  been  used 
as  a  yellow  dye.  On  the  exhumation  of  the 
bodies  of  persons  poisoned  by  white  arsenic 
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(aisenioofl  add),  the  remaiiiB  of  tliat  subetance 
in  the  stomach  are  frequently  changed  to  this 
yellow  sulphide  hj  the  sulphnr  demed  from 
the  deoompodtion  of  the  tissues. 

Orpin  (Fr.).  In  Painting,  a  yellow  colour 
of  yarious  degrees  of  intensity,  approaching 
also  to  red. 

Itavlne.  The  English  name  for  the  suc- 
culent herbaeeouB  plant  called  by  botanists 
Sedum  Telephtum, 

OiYMTT'.  A  machine  for  representing  to 
children  the  motiona  and  relatiye  magnitudes 
and  distancen  of  the  bodies  composing  ue  solar 
system.  Asthesemachinesareoften  procured  by 
well-meaningbnt  ignorant  people  at  considerable 
expense,  it  may  be  useful  to  quote  an  authority 
that  will  not  be  called  in  question.  *Ab  to 
getting  correct  notions  on  ^e  subject*  (the 
magnitudes  and  distances  of  the  planets),  says 
Sir  John  Herschel,  'by  drawing  circles  on 
paper,  or,  still  worse,  from  those  very  childish 
toys  callcKl  orreries,  it  is  out  of  the  question.' 
('  Astronomy,'  Cab,  Ctj^.  p.  287.)  For  the  de- 
scription of  an  orrery,  see  Feiguson's  Astnh 
nom$f,  by  Brewster. 

For  uie  origin  of  the  name,  it  is  said  that 
about  the  year  1700  one  Graham  made  such  a 
machine,  which  the  instrument  maker  who  had 
to  forward  it  to  Prince  Eugene  copied.  This 
copy  he  sold  to  the  earl  of  Orrery,  who  showed 
it  to  Steele,  and  the  latter  spoke  of  it  as  an 
orrery,  a  name  which  it  has  eyer  since  retained. 
{Ehiey,  Brit. art  'Planetary  Machines.*) 

Orris  Soot.  The  root  of  the  Iris  flormtina. 
It  has  an  agreeable  odour,  much  like  Tiolets, 
and  is  used  in  the  manufacture  of  perfumed 
powders ;  it  is  also  turned  into  little  balls  for 
issues,  called  orris  peas. 

Oraodow.  Brass  leaf.  Dutch  or  Mann- 
heim geld. 

OraeUio  Aoid.  The  product  of  the  action 
of  alkalies  on  lecanoric  add,  which  is  one  of 
the  substances  deriyed  from  lichens.  It  is 
salifiable. 

Orthita  (Ghr.  ipB6s,  straight^  A  yariety 
of  Allanite,  which  occurs  masdye  and  also  in 
long,  thin,  adcular  crystals.  It  is  of  a bladdsh- 
grey  colour,  and  dther  opaque  or  only  slightly 
translucent  when  reduced  to  thin  splinters. 
It  is  found  in  Sweden  at  Finbo  and  Xtterby, 
and  in  the  island  Skeppsholm  near  Stockholm, 
at  Arendal  in  Norvray,  and  in  the  Ural. 

OrUiooerata  (Gr.  ip96sy  and  jr^/wf,  horn). 
The  name  of  a  family  of  Cephalopods  with 
chambered  dphoniferous  shells,  which  are 
straight,  or  are  continued  straight  after  com- 
mendng  with  a  greater  or  less  curyature,  thus 
resembling  a  horn. 

Ortltoolaso  (Or.  6^96%^  and  K\im,  1  cUave). 
Common  or  Potash  Felspar.  A  silicate  of 
alumina  and  potash ;  but  a  portion  of  the  pot- 
ash is  frequently  replaced  by  lime,  soda,  mag- 
nesia, &c.  It  occurs  in  crystals  which  are  ge- 
nerally white,  reddish-white,  or  greyish,  and 
translucent.  Potash  Felspar  enters  into  the 
composition  of  many  rocks,  and  is  one  of  the 
ordinary  ingredients  of  granite.  In  England, 
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Orthodase  is  found  in  laige  crystals,  in  raost 
of  the  granite  of  Cornwall.  It  is  also  found  at 
Rubislaw  in  Aberdeenshire,  and  in  daystone- 
poiphyiyatBrumadooninAiran.  Thec^Mujne- 
white  and  twin  crystals  j&om  the  Momne 
Mountains  of  Ireland  reaemUe  those  from.  St 
Gotthard.     [Felspar.] 

Ortliodoz  (Or.  op^o^of ).  In  Ecdedaflticd 
History,  a  title  assumed  by  the  Eastern  or  Greek 
Church.  As  denoting  a  right  judsmeat  in 
matters  of  religions  faith,  the  wind  has  beea 
applied  by  theologians  of  diflferent  sdHMls  or 
churches  to  signi^  persona  whose  eonrietioQS 
agree  substantially  with  their  own. 

Ortbodrmnteo  (Gr.  ipBoipofUm,  I  rm 
straight  forwards.)  In  Nayigation,  sailing  qd 
a  right  course,  or  on  the  are  of  a  great  ^cb, 
whidi  is  the  shortest  distance  between  tiro 
points  on  the  sphere. 

Ortboopy  (Gr.  h^,  and  frot,  a  wxf^ 
In  Ghrammar,  this  term  stgnifiea  literally  the 
light  use  of  words ;  but  it  is  applied,  at  least 
by  modem  writers,  to  signify  that  part  of 
prosody  which  treats  of  the  manner  of  ntteriog 
words,  or  of  pronundation  in  its  limited  sense. 
[Pbonxtkciatiok.] 

OrttioffOiuU  (Gt.  3p9Jf,  and  7m4a,  an^\ 
In  Geometry,  the  same  as  rectangular  or 
right-angled. 

Ortliograplaio  ProJooUoB.  The  prqjee- 
tion  of  points  on  a  plane  by  straight  lines  at 
right  angles  to  the  plane.    [Pbojbction.] 

OrUiograpliy  (Gr  hpe^pcu^).  That  part 
of  Grammar  which  relates  to  the  method  of 
denoting  sounds  by  yidble  signs,  to  the  differ* 
ent  kinds  of  letters,  and  their  combination  into 
syllables  and  words. 

ObthoorAfht.  In  Architecture,  a  geo- 
metrical representation  of  an  deration  or 
section  of  a  building. 

OrttMmorpbio  TGr.  hpBis\  fu»p^  siaw). 
That  period  in  the  aeyelopement  of  organised 
beings  in  which  their  full  perfection  is  attained, 
prior  to  the  formation  of  spermatie  and  germi. 
nal  elements. 

Ortliopeedia  (Gr.  hpe6s,  and  nOtia,  tk 
bringing  up  of  ckUdren).  ^Iliat  department  of 
Medidne  and  Surgery  which  relates  to  the 
preyention  and  cure  of  deformity. 

OrUaopnoaa  (Gr.  hp06wnMa).  A  difBcnl^'  of 
breathing,  which  is  increased  by  any  demtion 
from  the  erect  posture. 

Ortliopteraiio  (Gr.  hpMmpos,  mtk  ttp- 
righi  feathers).  An  order  of  insects,  indnding 
ail  those  spedes  which  haye  the  wings  disposed, 
when  at  rest,  in  straight  longitudinal  folds. 
Latrdlle  characterises  Uie  insects  of  this  order 
as  haying  the  body  generally  less  ftnn  in  tex- 
ture than  in  the  Coleoptera,  and  eovered  by 
soft  semi-membranous  elytra  furnished  with 
nermres,  which,  in  the  greater  number,  do  not 
join  at  the  suture  in  a  straight  line.  Their 
wings  are  folded  longitudinally,  most  frequently 
in  the  maimer  of  a  fan,  and  divided  by  mem* 
branous  nervures  running  in  the  same  direc- 
tion. The  msjdllsB  are  always  terminated  by 
a  dentated  and  hotnj  piece  eovered  vi^  a 
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ffttka,  an  appendage  corrMpondisg  to  the 
exterior  divisioa  of  the  maTiflan  of  me  Coleo- 
ptera.    They  hare  also  a  sort  of  tonj^e. 

The  Ortioptera  imdeigo  a  aemi-metamor- 
phoBis,  of  which  all  the  mnftatioiia  are  reduced 
to  the  growth  and  developement  of  the  elytra  and 
wings,  that  are  always  risible  in  a  maimental 
state  in  the  nymph.  As  both  this  nym^h, 
or  semi-nymph,  and  the  larra  are  otherwise 
similar  to  the  perfect  insect,  they  walk  and 
feed  in  the  same  way. 

The  month  of  the  OrthopUra  consists  of  a 
Isbrom,  two  mandibles,  as  many  maxillse,  and 
four  palpi :  those  of  the  jaws  always  have  fire 
joinls ;  whilst  the  labial  palpj^i  u  in  the  Coleo- 
ptera,  present  but  three.  The  mandibles  are 
sbrays  Yerj  strong  and  eomeons,  and  the 
lignla  is  constantly  divided  into  two  or  four 
thongs.  The  form  of  the  antenna  varies  less 
than  in  the  Coleoptera,  but  they  are  usually 
composed  of  a  greater  number  of  joints. 
Sereial,  besides  their  reticulated  ejeB,  have 
tvo  or  three  ocelli.  The  inferior  sor&oe  of 
the  first  joints  of  the  tarsi  is  frequently  fleshy 
or  membranous.  Many  females  are  ftmiished 
with  a  trae  perforator  formed  of  two  blades, 
frequently  enclosed  in  a  common  envelope,  by 
means  of  which  they  deposit  their  eggs.  The 
posterior  extremity  of  the  body,  in  most  of 
them,  is  provided  with  appendages. 

All  the  known  Ortkoptera,  wiUiout  exception, 
Kre  terrestrial,  even  in  their  first  two  states  of 
existence.  Some  are  carnivorous  or  omnivorous, 
bat  the  greater  number  feed  on  living  plants. 

Ortbatomio  Clrele«  A  name  given  by 
Prof.  Cayley  {Quart,  Joum,  of  Mathematics^ 
vol  1867)  to  the  circle  which  cuts  at  right 
ugles  (orthogonally)  each  of  three  dven 
dicles.  Its  centre  obviously  coincides  with  the 
radical  centre  of  the  three  circles,  and  its 
ndins  is  equal  to  the  tangent  from  its  centre 
to  any  one  of  the  given  droles.  It  can  readily 
be  shown  that  the  polars,  with  respect  to  these 
ciicLes,  of  any  point  on  Uieir  orthotomic  circle, 
meet  in  anouier  point  of  the  latter,  diame- 
trically opposite  the  former  point ;  and  hence 
may  lie  d«raced  a  very  simple  demonstration  of 
an  elegant  theorem  of  Br.  Salmon's,  according 
to  which  the  equation  of  the  orthotomic  cirde  is 
found  by  equatans  to  zero  the  Jacobian  of  the 
three  temaxy  quadrics  which  correspond  to  the 
equations  of  the  three  given  circles.  [Jaoobzait.] 

OrtHoiropal  (Gr.  hpHs,  itraiffht;  rphrw, 
I  turn).  In  Botany,  a  term  applied  to  ovules 
in  which  the  nucleus  is  straight  and  has  the 
same  direction  as  the  seed  to  which  it  belongs, 
the  foramen  being  at  the  end  most  remote  £rom 
thehilum. 

<>rfbros.  In  Greek  Mythology.  (CsRBmiUB.l 

OrtobUk  The  name  given  in  fVance  and 
England  to  a  species  of  FrinmUida  (Emberifa 
^vlana)  greatly  esteemed  n>r  the  delicacy  of 
its  flesh  when  in  season.  It  is  the  ortolano  of 
the  Italians,  and  ihefettammer  of  the  Germans. 
The  ortolan  is  a  native  of  Northern  Africa ;  but 
in  the  summer  and  autumnal  months  it  resorts 
to  Southern  Europe,  and  frequently  migrates  to 
747 


ORYZA 

the  central  and  even  the  northern  ports.  Theib 
are  large  establishments  in  Italy  and  in  the 
South  of  France  for  feedinsp  these  buds,  the 
flesh  of  which  is  styled  by  Prince  Musignano 
came  tqumta, 

Ortyvlm(Gr.'OprvY(a\  In  Greek  Mythology, 
a  surname  of  Artemis,  derived  generally  fiom 
hermythical  birthplace  Ortygia,  which  was  said 
to  be  another  name  for  Deloe,  or  for  a  small 
island  off  Syracuse.  Delos,  however,  is  simply 
the  bright  island  rPBoiBUS ;  Ltcaon],  and  Or- 
tygia,  though  localised  afterwards  in  different 
places,  is  also  the  dawn  or  the  dawn-land. 
'  Ortygia  is  derived  fiom  ortyz,  a  quaU,  The 
quail  in  Sanskrit  is  called  vartikA,  i.e.  the  re- 
turning bird,  one  of  the  first  birds  that  return 
with  the  return  of  spring.'  It  thus  became  one 
of  the  names  of  the  dawn:  'Hence  Ortygia,  the 
gnail-land,  the  east^  the  glorious  birth,  where 
Leto  was  delivered  of  her  solar  twins,  and 
Ortygia,  a  name  given  to  Artemis,  the  daughter 
of  Leto,  as  bom  m  the  East.'  (Max  Mimer's 
Ltoturea  an  Lanffuoffe,  second  series,  p.  506.) 

Onus  <»  MoroM*  An  E^rptian  god,  son  of 
Isis  and  Osiris,  according  to  Herodotus  (ii.  144). 
He  frequently  appears  in  I^gyptaan  paintings 
sitting  on  the  lap  of  Isis. 

Orvtotaa.  An  antidote  to  poison,  said  to 
have  been  invented  by  a  mountebank  of  Orvieto 
in  Italy. 

Oryoteropius  (Gr.  ip^ierrts,  a  digger,  and 
vhvsj  a  foot),  A  genus  of  edentate  Munmalia, 
doeely  allied  to  the  armadillos,  found  in 
Southern  Africa,  and  termed  Aasdvauc  by 
the  Dutch  boers.  It  feeds  exclusively  upon 
ants,  in  this  respect  according  with  the  pan- 
golin of  Asia,  the  ant-eater  of  America,  and  the 
echidna  of  New  Holland.  Its  outward  appear^ 
anoe  closely  resembles  that  of  a  short-legged 
pig,  and  it  frequents  the  vicinity  of  ant-hills, 
where  it  pr^s  upon  the  insects  found  therein. 
The  genus  is  exemplified  by  one  species,  the 
0,  capensis  of  the  Cape  of  Good  Hope. 

OiVm  (Arab.  aruzV  The  name  by  which 
Bice  was  known  to  tne  ancient  Greeks  and 
Bomans,  and  which  has  been  adopted  by 
modem  botanists  as  the  generic  name  of  the 
plant  yielding  that  invaluable  grain.  The  genus 
Orysa  belongs  to  the  Graminaeeaf  and  has  two 
^umes  to  a  single  flower,  two  pales  nearly  equal 
adhering  to  the  seed,  six  stamens  and  two 
styles.  It  aflbrds  many  varieties,  of  which 
the  most  common  is  the  Orgza  aoHva,  or  Rice 
of  commerce.  This  plant  is  raised  in  immense 
quantities  in  India,  China,  and  most  Eastern 
countries;  also  in  the  West  Indies,  Central 
America,  and  the  United  States;  and  in  some 
of  the  southern  countries  of  Europe.  It  occu- 
pies, in  fact,  the  same  place  in  most  intertropical 
regions  as  wheat  in  the  warmer  parts  of  Europe, 
and  oats  and  rye  in  the  more  northern.  Form- 
ing, as  it  does,  the  principal  part  of  the  food  of 
the  most  civilised  and  populous  Eastern  nations, 
it  is  more  extensivel;^  consumed  than  any  other 
spodes  of  ^prain.  It  is  light  and  wholesome,  but 
less  nutritious  than  wheat.  When  rough,  or  in 
its  natural  state  in  the  husk,  it  is  eaXM  paddg. 
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There  is  ab  immenBe  variety  in  the  qualities  of  I  ployed  in  steam  nsTigation,  for  which  tber  sic 
rice.    That  which  is  principally  exported  from  well  adapted  in  consequence  of  their  ligl^ea 


Bengal  has  received  the  name  of  cargo  rice. 
It  is  of  a  coarse  reddish  cast,  but  is  sweet  and 
large-grained,  and  is  preferred  by  the  natives 
to  every  other  sort.  It  is  not  kiln-dried,  but  is 
parboiled  in  earthen  pots  or  caldrons,  partly  to 
destroy  the  vegetative  principle,  so  that  it  may 
keep  better,  and  partly  to  facilitate  the  process 
of  husking.  Patna  rice  is  more  esteemed  in 
Europe  than  any  other  sort  of  rice  imported 
from  the  East.  It  is  small-grained,  rather 
long  and  wiij,  and  remarkably  white.  But 
the  rice  raised  on  the  low  marshy  grounds  of 
Carolina  is  superior  to  the  rice  brought  from 
any  part  of  India. 

The  produce  of  lands  naturally  or  artificially 
irrigated  is,  as  far  as  rice  is  concerned,  from 
five  to  ten  times  greater  than  that  of  diy  land 
having  no  conmiandof  water;  and  hence  the 
vast  importance  of  irrigation  in  all  countries 
where  this  grain  is  cultivated.  But  owing  to  the 
not  unfrequent  occurrence  of  severe  droughts, 
there  is  a  greater  variation  in  the  crops  of  rice 
than  in  those  of  any  other  species  of  erain. 
Those  who,  like  the  Hindus,  depend  admost 
entirely  on  it  for  subsistence,  are  consequently 
placed  in  a  veiy  precarious  situation.  There 
can  be  no  doubt  that  famines  are  more  frequent 
and  severe  in  Hindustan  than  in  any  other 
quarter. 

A  few  years  ago,  England  was  principally 
supplied  with  cleaned  rice  from  Carolina. 
Latterly,  however,  the  imports  of  Carolina  rice 
have  been  much  reduced.  An  improved  method 
of  separating  the  husk,  which  tlirows  out  the 
grain  clean  and  unbroken,  has  recently  been 
practised  in  this  country;  and  as  the  grain 
when  in  the  husk  is  found  to  preserve  its  flavour 
and  sweetness  better  during  a  long  voyage 
than  when  shelled,  large  quantities  are  now 
imported  rough  from  Ben^  and  the  United 
States. 

In  1864  the  imports  of  cleaned  rice  amounted 
to  3,189,691  cwt,  of  the  computed  value  of 
1,810,022/. 

OS  rrontls  (LatV  The  frontal  bone  of  the 
skull,  which  covers  tne  upper  part  of  the  pros- 
encephalic  lobe  of  the  brain. 

Oaobopborla  (Gr.).  A  celebrated  festival 
observed  by  the  Athenians  in  honour  of 
Dionysus  and  Athena,  or,  as  others  have 
thoui^'ht,  Ariadne.  The  name  is  derived  from 
&rxo»  or  Arxn,  a  vine  branch  with  grapes.  In 
this  vintage  feast,  two  youths,  called  Oschophori, 
dressed  as  women,  carried  such  branches  from 
the  temple  of  Dionysus  in  Athens  to  that  of 
Athena  Skiras  in  Phalemm. 

Osetllatliiff  Mnglnes.  Engines  in  which 
the  steam  is  introduced  through  the  trunnions^ 
or  the  bearings  upon  which  the  system  turns, 
to  enter  the  valve  casing,  thus  causing  the  cy- 
linders to  oscillate.  In  such  engines  the  parallel 
motion  and  the  connecting  rods  are  dispensed 
with,  the  head  of  the  piston  rod  being  attached 
directly  to  the  crank  pin ;  but  the  parts  are  veiy 
complicated.  Oscillating  engines  are  largely  em- 
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OselllatiMi  {lot.  oscillatio).  In  Meefaanki, 
the  vibration  or  alternate  ascent  and  desomt 
of  a  pendulous  body.  [PiDfDui.t7v.]  Theosfrv 
ofoKiUation  is  a  point  in  the  oscillating  bodr, 
such  that  if  all  the  matter  of  the  body  were 
there  collected  the  oscillations  would  be  per- 
formed in  the  same  time.  The  distance  be- 
tween the  centres  of  oscillation  and  su^o- 
sion,  therefore,  is  equal  to  the  length  of  an 
isochronous  simple  pendulum.  The  oeDtm  of 
oscillation  and  suspension  maybe  interdiangied 
without  affecting  the  period  of  oedllatioiL 
This  remarkable  property  was  nolioed  br 
Huygens,  and  was  first  practicaUy  spplifd 
to  the  purpose  of  finding  the  length  of  the 
seconds  pendulum  by  Captain  Kater.  Tin 
application  is  made  as  foUows :  Let  a  bar  of 
iron,  for  example,  about  four  feet  long;  be  sus- 
pended from  a  point  A,  at  the  distance  of  four 
or  five  inches  from  one  of  its  extremities,  afid 
observe  the  number  of  vibrations  it  makes  in 
a  ^ven  time.  Then  suspend  it  from  anotliff 
point  B,  near  its  other  extremity,  and  let  the 
point  of  suspension  B  be  moved  backwards  or 
forwards  till  the  bar  makes  exactly  the  same 
number  of  vibrations  in  a  given  time  as  idwn 
it  was  suspended  from  A  Then  the  distance 
between  A  and  B  is  the  length  of  the  iso- 
chronous simple  pendulum. 

Osoillatorla.  Minute  filamentous  organ- 
ised beings  which  have  the  faculty  of  exerd^ 
oscillatoiy  movements.    [Acuta.] 

Osoiala  (Lat  osculum,  dim.  of  os,  a  mtmtlX 
The  larger  and  more  prominent  orifices  in 
Sponges,  out  of  which  the  currents  of  water 
fiow. 

Oaenlattair  Circle.  The  cirde  whose 
contact  with  a  given  curve  is  three-pwntie  or 
of  the  second  order.  It  coincides  with  the 
circle  of  curvature.     [Coktact  ;  Obcolatios.] 

Oseulatlnr  Blemanta.  In  AstrooomT. 
the  elements  of  an  orbit  corrected  to  any  epodi 
for  the  effect  of  planetary  perturbation. 

OsmilatlBff  Bells  of  a  Voa- 
Ctaiwe.  The  common  helix  which 
through  three  consecutive  points,  and  hu  its 
axis  parallel  to  the  rectifying  line  of  the  cum. 
It  has,  in  common  with  the  curve,  an  oscolatiiv? 
plane,  two  consecutive  rectifying  planes,  and 
therefore  two  principal  normals.  Its  radii  of 
curvature  and  torsion  are  equal  to  those  of  tk 
curve.  In  general,  however,  it  has  not  the  same 
osculating  sphere  as  the  curve,  and  therefore  sot 
a  fourth  common  consecutive  point;  since  the 
centre  of  this  sphere,  in  the  case  of  the  helix, 
coincides  with  the  centre  of  absolute  curvatnre 
[Hbux],  whilst  for  the  curve  this  is  mnally  net 
the  case. 

Oseulatlnr  Plane.  The  plane  passing 
through,  and  determined  by,  thi^e  consecntiTe 
points  of  any  curve  in  space.  Two  eonsecatiTe 
osculating  planes  intersect  in  a  tangent,  and 
three  in  a  point  of  the  curve.  Henoa,  the  sue- 
cessiTe  osculating  planes  envelope  a  devebp- 
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OSCULATING  RIGHT  CONE 

able  surface,  called  the  detfelopable  aaettlairix, 
of  vhich  these  tangents  are  the  generators  and 
the  curve  itself  the  otiapidal  edge  or  edge  of 
regression. 

Oaoulatliiir  Biffbt  Cone  of  a  Won- 
Plaae  C^nxire.  A  right  cone,  three  consecu- 
tive tangent  planes  of  which  coincide  vith  three 
consecntiye  osculating  planes  of  the  curve. 
The  rectifying  planes  of  the  curve  being  per- 
pendicular to  the  osculating  planes,  it  is  ob- 
vious that  two  consecutive  rectifying  planes 
must  intersect  in  the  axis  of  the  osculating 
right  cone.  The  latter,  therefore,  ma^  be  also 
defined  as  the  right  cone  whose  axis  is  the 
rectifying  line,  and  generator  the  tangent  at  the 
point  of  the  curve. 

Some  writers,  chiefly  continental  ones,  have 
a' so  given  the  name  osculating  right  cone  to 
the  cone  of  revolution  which  is  circumscribed 
to  the  osculating  sphere  along  the  circle  of 
curvature. 

Osenlatiiir  Spli«refc  The  sphere  which 
passes  through,  and  is  determined  by,  four 
consecutive  points  of  a  curve  of  double  curva- 
ture. The  centre  of  such  a  sphere  being  a  point 
in  each  of  three  successive  normal  planes,  lies 
in  the  cuspidal  edge  of  the  polar  developable. 

OMmlattom  (Lat.  osculatio,  from  osculor, 
I  kiita).  In  Geometry,  one  curve  is  said  to 
osculate  another  when  the  number  of  consecu- 
tive points  of  the  latter  through  which  it  passes 
suffices  for  the  complete  determination  of  the 
first  curve. 

The  theory  of  osculating  curves  in  general 
is  most  easily  explained  by  the  methods  of  the 
dififerential  calculus.  Let  y  »/(x)  and  ^  «  F  (x ) 
be  the  equations  of  two  curves;  suppose  x  to 
become  s  +  h,  and  let  the  functions 

/(*  +  A),F(x  +  A), 

be  develop^  by  Taylor*  s  theorem ;  then,  if  all 
the  terms  of  the  first  developement  are  respec- 
tively equal  to  the  corresponding  terms  of  the 
second,  the  curves  are  the  same  in  every  re- 
spect^ or  coincide.  If  the  first  terms  only  are 
equal,  the  two  curves  have  only  one  common 
point;  if  the  two  first  terms  of  the  one  deve- 
lopement are  respectively  equal  to  the  two  first 
of  the  other,  then  two  contiguous  points  co- 
incide, or  are  common  to  both,  curves ;  if  the 
three  first  terms  in  each  are  respectively  equal, 
the  curves  have  throe  common  points^  and  so 
on.  Kow  the  number  of  terms  of  the  first 
developement  which  can  be  made  equal  to  the 
corresponding  terms  of  the  second  depends  on 
the  nimiber  of  constants  in  the  function /(jp). 
For  instance,  the  equation  of  a  straight  Hue 
being  y«ax  +  ^,  contains  two  constants;  the 
straight  line  can  thus  be  made  to  have  two  con- 
tiguous points  in  common  with  a  curve :  it  then 
becomes  a  tangent,  and  the  contact  is  said  to  be 
of  the  first  order.  Again,  the  general  equation 
of  the  circle  is  (y  — i)*  +  (x— a)*— r',  and  con- 
tains three  constants;  a  circle  can  therefore 
be  determined  which  shall  have  three  consecu- 
tive points  in  common  with  a  curve :  it  then 
OKuiates  the  curve,  and  the  contact  is  eaid  to  be 
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of  the  second  order.  The  general  law  is  now 
obvious.  It  is  a  consequence  of  this  theory 
that  no  osculating  curve  having  a  contact  of 
inferior  order  can  be  made  to  pass  between 
two  curves  having  a  contact  of  a  higher 
order:  for  example,  no  straight  line  can  be 
drawn  through  a  point  on  a  curve  so  as  to 
pass  between  it  and  its  osculating  circle  at 
that  point.  (Lagrange,  Th^me  dea  Fonctums 
AruUytiquea;  Lacroix,  TraitS  du  C<Ueul  D^ffl- 
rentiel  et  Integral.) 
Osovlatris,   Bewelopable.     [Devblop- 

ABLB   OSCULATBIX.] 

Oserskite.  A  variety  of  Aragonite  from 
Nertschinsk. 

OsiandvUuui.  In  Ecclesiastical  History, 
a  sect  among  the  Lutherans ;  so  called  from 
their  founder,  Osiander.  They  differed  from 
the  followers  of  Luther  and  Calvin  as  to  the 
efficient  cause  of  justification. 

Osier  (Fr.).  The  name  given  to  various 
species  of  Willow  or  Salix,  chiefly  employed 
in  basket-making  on  account  of  their  tough 
flexible  shoots.  (See  Loudon's  Arboretum  Bri- 
tannieum,  p.  1490,  which  contains  full  infor- 
mation on  all  the  points  relative  to  osiers.) 

Osiris.  In  lOythology,  one  of  the  chief 
£^gyptian  divinities,  the  brother  and  husband 
of  Isis,  and  together  with  her  the  greatest 
benefactor  of  Egypt.  After  visiting  the 
greater  part  of  Europe  and  Asia,  he  found 
on  his  return  his  own  subjects  excited  to 
rebellion  by  his  brother  Typhon,  by  whose 
hand  he  was  killed.  His  principal  office, 
as, an  Egyptian  deity,  was  to  judge  the  dead, 
and  to  rule  over  tiiat  kingdom  into  which 
the  souls  of  the  good  were  admitted  to  eternal 
felicity.  The  characters  of  Osiris,  like  those 
of  Isis,  who  was  thence  called  Myrionymus,  or 
'  with  10,000  names,'  were  numerous.  He  was 
that  attribute  of  the  deitr  which  signified  the 
divine  goodness ;  and  in  his  most  mysterious 
and  sacred  office,  he  was  superior  to  any  even 
of  the  Egyptian  gods ;  for,  as  Herodotus  ob- 
serveSk  though  all  the  Egyptians  did  not 
worship  the  same  gods  with  equal  reverence, 
the  adoration  paid  to  Osiris  and  Isis  was 
universal.  He  was  styled  the  Manif ester  of 
Good,  as  having  appeared  on  earth  to  benefit 
mankind :  and  after  falling  a  sacrifice  to  Ty- 
phon, the  evil  principle  (which  was  at  length 
overcome  by  his  infiuence  after  his  leaving  the 
world),  he  '  rose  again  to  a  new  life,*  and  be- 
came the  'judge  of  mankind  in  a  future  state.' 
Other  titles  of  Osiris  were:  Lord  of  the  East, 
Lord  of  Lords,  Eternal  Buler,  King  of  the  Gods, 
&c  These,  with  many  others,  are  commonly 
found  in  the  hieroglyphic  legends  accompany- 
ing his  figure;  and  the  Papyri  frequentiy  pre- 
sent a  list  of  forty-nine  names  of  Osiris  in  the 
funeral  rituals.  Osiris  was  particularly  wor- 
shipjped  at  Fhilse  and  Abydus :  so  sacred  was 
the  lormer,  that  no  one  was  permitted  to  visit 
it  without  express  permission;  and  the  latter 
was  regarded  with  such  veneration  that  persons 
living  at  a  distance  from  it  sought,  and  with 
difficulty  obtained,  permission    to  possess  a 
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mnlcfaie  iiitJiin  its  necroiwlifl.  Th«  warship 
of  Osiris  was  at  &  later  period  introduced  into 
Borne;  bat  the  prurient  imagination  of  the 
Komans  soon  oonyertedthe  rites  and  mysteries 
of  this  deity  into  an  occasion  of  the  most  un- 
bounded licentiousness,  which  at  length  reached 
such  a  height  that  his  worship  was  prohibited  by 
law.  Osiris  was  venerated  under  the  form  of 
the  sacred  bulls  Apis  and  Mneyis;  or  as  a 
human  figure  with  a  bull's  head,  distinguished 
by  the  name  Apis-Osiris.  (Plutarch,  On  Ins 
and  Osiris;  Sir  G.  WiUunson,  Manners  and 
CustoTns  of  the  Ancient  Egyptians.)    [Isia.] 

OamaaniBa  (Ghr.  d(r^4  odovr,  and  impAs^ 
hroih).  The  extractive  matter  of  muscular 
fibre,  which  gives  the  peculiar  smell  to  boiled 
meat,  and  flavour  to  broth  and  soup. 

OMneUte  (Or.  iir/tih).  A  silicate  of  lime, 
with  soda,  potash,  and  a  small  quantity  of 
oxide  of  iron,  found  in  thin  radiating  prismatic 
concretions  of  a  greyish-white  colour  at  Nieder- 
kirchen  on  the  Shine.  The  name  has  reference 
to  the  argillaceous  odour  given  out  by  it  when 
breathed  on. 

Osmio  Aoid.  The  peroxide  or  tetraoxide 
of  the  metal  osmium.  It  is  produced  when  the 
metal  is  fully  oxidised  by  burning  in  air  or  oxy- 
gen, or  boiling  with  nitric  acid.  It  is  white,  has 
a  disagreeable  odour,  fuses,  and  ultimately  vola- 
tilises, when  heated,  with  production  of  adcular 
flexible  crystals.  It  is  soluble  in  water,  stains 
the  skin,  is  very  poisonous,  and  combines  with 
bases  to  form  salts. 

Oamlriainiii.  A  native  alloy  of  osmium 
and  iridium.     [IsiDosiiiini.] 

Osmium  (Gr.  6efi'fi,  odour),  A  metaUic 
substance  found  associated  with  the  ore  of 
platinum:  its  peroxide  is  extremely  volatile, 
and  has  a  peculiar  pungent  odour,  which 
suggested  the  name  of  the  metal.  Neither 
osmium  nor  its  compounds  have  been  applied 
to  any  use,  and  it  is  a  rare  substance. 

Oamoae.  Liquid  difiusion  throu^  a  mem- 
brane is  thus  termed  b^  Graham.  For  example, 
the  mouth  of  a  funnel  is  tied  over  with  bladder 
filled  with  spirit  of  wine  and  placed  in  shallow 
water.  The  water  passes  through  to  the  spirit, 
and  the  spirit  through  to  the  water ;  the  one 
action  is  endosmotiOf  Uie  other  exoemotic.  But 
these  actions  are  unequal  in  amount  in  a  given 
time.  The  water  gets  through  to  the  spirit 
faster  than  the  spirit  goes  out  to  the  water, 
and  consequently,  in  opposition  to  gravity,  the 
fluid  rises  in  the  neck  of  the  funnel,  and,  if 
allowed,  will  overflow.  The  explanation  is,  that 
adhesion  is  greater  between  membrane  and 
water  than  between  membrane  and  spirit; 
the  membrane  therefore  takes  up  more  of  the 
former  than  of  the  latter,  and  consequently  is  in 
a  position  to  give  more  of  the  former  to  the 
spirit  than  of  the  latter  to  the  water.  So  alka- 
line and  acid  solutions  are  powerfully  osmotic, 
though  in  opposite  directions,  the  former  posi- 
tively (exosmotic),  the  latter  negatively.  Add 
salts  resemble  adds,  but  strictly  neutral  salts 
have  little  or  no  osmotic  action. 

(Lat.    ossifraga,  literally   hotU' 
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\  breaker;  but  the  l4iftin  name  was  not  impiiedto 
\  the  bird  now  denoted  by  the  term).  Tbs  Bald 
Buasard  or  Fishing  Bagle  {Pandion  kahaiMs) 
'  is  widely  diflused  over  the  northeni  portioa 
of  both  hemi^^eree.  It  is  a  powetfuL  bird, 
the  female  sometimes  weighing  five  poirnds 
avoirdupois.  It  is  not  to  be  confoonded  with 
the  Bald  or  Sea  £agle  (HaUtstus  Uueocefkdu»\ 
which,  Uke  it,  preys  on  fish,  but  is  ii  miicfa 
greater  size  and  power. 

Oflseans  or  Pteees  Itaael  (LaL  iosy 
fishes).  In  Ichthyology,  a  primary  diiisioa 
of  the  dass  of  fishes,  indnding  aU  those  wiiidi 
have  a  true  bony  skeleton. 

Oiwtowa  BrmmlM.  AbrecdaoroonglomerBte 
made  up  altogether  or  partly  of  bones  cemented 
by  earlx>nate  of  lime  or  oxide  of  iron.  Thej 
are  sometimes  called  bone  breedas.  Osseow 
breccias  are  not  uncommon  in  caverns  and  in 
fissures  of  limestone  rodi;  and  among  them 
have  been  found  human  remains  associated 
with  the  bones  of  extinct  animals,  such  as 
the  cavern  bear  and  hyaena,  the  Irish  elk,  and 
some  others.     [Bbbccia.] 

Ossiaji*s  Poems.    The  name  given  to  a 
collection  of  poems,  said  to  have  been  cosi- 
posed  by  Ossian,  the  son  of  Fingal,  a  Scot- 
tish bard,  who   lived  in  the  third  eeataiv 
They  were  first  given   to  the  world  in  an 
En^sh  version  by  James  M'Pherson,  in  1760, 
with  the  assuranoe  that  they  were  frsTM^Wiftttg 
made  by  himself  from  andent  Erse  manasexi|i(s 
which  he  had  collected  in  the  Highlands  of 
Scotland ;  and  such  was  the  enthusiasm  wbicli 
their  appearance  exdted,  that  they  may  be 
almost  said  to  have  given  a  new  tone  to  poetcy 
throughout  all  Europe.    There  were  not,  how- 
ever, wanting  many  distinguished  persons  who 
from  the  first  denied  their  authentidty.   Fore- 
most among  these    was  Dr.    Johnson,   vho 
boldly  pronounced  the  whole  of  the  poems 
ascribed  to  Ossian  to  be  forgeries;  sikI  his 
opinion  was  corroborated  by  Hume,  6ibb<Hi, 
and  many  others,  who  defied  ]£*Fhenoo  to 
produce  a  manuscript  of  any  Erse  poem  of 
earlier  date  than  the  sixteenth  oentoiy.    On 
the  other  hand,  M*Pherson's  assertions  as  to 
the  genuineness  of  the  poems  found  warm 
supporters  in  Dr.  Blair  {Critical  DissertaHon  on 
the  Poems  of  Ossian),  Dr.  Henry,  LordEaimcs, 
and  many   other   distinguished   names,   and 
almost  to  a  man  in  the  whole  body  of  the 
Highlanders.    In  this  unsettled  atate  the  con- 
troversy remained  till  the  year   1800,  when 
Malcolm  Laing;  in  a  Dissertation  aj^ended  to 
the  second  volume  of  his  History  of  8eoUend^ 
endeavoured  to  establish,  &om  histodeal  and 
internal  evidence,  that  tihe  so-called  poems  of 
Ossian  are  absolutely    and  totally  spurioos. 
The  sensation  created  by  this  Dissertation  wis 
unprecedented.    Many  converts  were  nude  to 
the  opinions  therein  set  forth ;  but  the  gi^enl 
disbelief  in  the  authentidty  of  the  poems  was 
not  complete  till  1805,  when  a  committee  of 
the  Highland  Sodety  of  Edinbuiefa,  whidi  had 
been  appomted  in  1797  to  enqmie  into  their 
nature  And  anthentioity,  seported  to  the  dTect 
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'that  tbey  had  not  been  able  to  obtain  any  one 
poem  the  aame  in  title  and  tenoiir  viUi  the 
poema  of  Ossian.'  Since  that  period  the  eon- 
troTeisj,  80  far  as  it  regards  their  tranalation 
from  £»e  mannaeripta,  may  be  said  to  be 
terminated.  Bat  aluiongh  these  poems  had 
never  been  committed  to  writing,  or  rather  hare 
not  been  handed  down  in  writing,  there  can  bo, 
we  believe,  bat  little  donbt  that  many  of  them 
Btill  exist  in  the  Highlands  of  Scotland  in  a 
dress  not  Yery  diiferent  from  that  in  which  they 
were  rendered  by  M'Pherson  into  English, 
having  been  committed  to  memory,  and  trans- 
mitted from  one  bard  or  stozyteller  to  another 
in  regular  succession ;  and  conseqaently  their 
authority  on  points  of  social  life  and  manners 
may  be  scarcely  less  than  that-of  the  Hoicbbic 
Poms.  Their  scene  is  sometimes  laid  in  Scot- 
land, bat  more  freijaently  in  Ireland ;  and  they 
may  be  justly  considered  the  lUad  and  Odyssey 
of  the  Celtic  race  of  the  two  islands,  lumded 
down  by  tradition  only — ^what  the  Homeric 
poems  were,  in  all  likelihood,  to  the  Greeks 
themselves  before  they  were  acquainted  with  the 
art  of  writing.  [Epic]  *  The  value  of  Ossian,' 
Bays  Mr.  Skene,  *  as  an  historical  poet,  must 
stand  in  the  highest  rank ;  while,  whether  the 
chief  part  of  these  poems  are  of  ancient  or  of 
modem  composition,  there  can  remain  little 
donbt  that  in  him  we  possess  the  oldest  record 
of  the  history  of  a  very  remote  age.'  (2%« 
HigUandsrs  of  8cotiand,  their  Origin,  HisUyry, 
and  AnHqtdtiss,^  vol.  i.  p.  215.^  Those  who 
wish  to  see  this  subject  exhibited  in  all  its 
bearings,  though,  perhaps,  with  a  slight  pre- 
judice against  M'Fherson,  may  consult  the 
elaborate  article  in  the  Edin,  Eeview^  voL  vi. 

OaaUiostioti.  The  formation  of  bone. 
The  change  of  any  soft  solid  of  the  body  into 
bone. 

Ostara.  An  ancient  Oerman  and  Celtic 
divinity,  worshipped  with  peculiar  yeneration 
by  the  Anglo-Saxons.  Many  writers  regard 
her  as  identical  with  the  Phcenician  goddess 
Astarte ;  but,  be  this  as  it  may,  she  was  regarded 
as  the  queen  of  spring  and  of  the  morning; 
and  from  her  name  is  derived  the  German 
Osttm  (AngHc^,  Easter),  which  period  of  the 
year  the  ancient  Germans  were  in  the  habit  of 
celebrating  with  fires  and  festivBls  in  gratitude 
for  the  advent  of  spring.  (Ghnmm's  Jkuische 
Mytkoloyie,  p.  181.) 

Osteotfmtliie  (Gr.  lariw,  and  Lat  dens, 
a  tooth),  ThB.t  modification  of  dentine  in  which 
the  tissue  is  traversed  by  irregularly  disposed 
and  ramified  vascular  or  meduUary  canals,  and 
in  which  some  of  the  branches  of  the  dentinal 
tubes  communicate  with  cells,  like  the  radiated 
cells  of  true  bone.  This  modification  of  dentine 
is  found  in  the  central  part  of  the  tooth  of  the 
eschalot  and  B(»ne  other  cetaceans ;  also  in  the 
teeth  of  the  eestracion,  acrodus,  lepidosiren, 
and  many  other  existing  and  extinct  fishes. 

OstMiiMqr.  The  £rmation  or  growth  of 
bone. 

OfltMltto  (Or.  hrriw,  and   TdBos,  st<me\ 

An  eartlqr  land  of  phosphate  of  lime^  probably 
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resulting  from  the  alteration  of  Apatite,  notf 
Hauau,  and  at  Amberg  in  the  Er^ebir^. 

Otftaol^nr  (Gr.  ^rW,  and  Atf7ot).  The 
doctrine  or  history  of  the  bones.     [AirATomr.] 

OsTBOLOOT.  In  Painting  and  Sculpture,  a 
description  of  the  bones  of  animals. 

Ostlailiu  (Lat).  A  slave  stationed  at  the 
door  of  an  ancient  Boman  house  to  answer 
enquiries,  like  the  modem  French  oonderge. 

OstrmoMUis.  The  family  of  Bivalves  of 
which  the  oyster  (Ostrea)  is  the  type;  and 
which  is  characterised  by  the  mantie  being 
widely  open,  without  special  orifices. 

Ostnudon  (Qr.  tarpaimv,  a  shell).  A  genus 
of  fishes  of  the  Sclerodermic  or  rough-skinned* 
in  the  system  of  Cuvier.  It  is  characterised  by 
the  armour  of  regular  bony  plates,  soldered  toge- 
ther, with  which  the  body  is  invested ;  the  only 
movable  parts  being  the  tail,  fins,  mouth,  and 
a  small  gUl-flap,  which  pass,  as  it  were,  through 
holes  in  the  coat  of  maiL  The  body  generally 
presents  a  quadrangular  form,  whence  the  name 
of  trunk-fish^  commonly  given  to  the  species  of 
this  genus. 

Ostracism  (Gb.  hmp«Knrii6s).  A  form  of 
condemnation  at  Athens,  by  which  persons  who 
from  their  wealth  or  infiuence  were  considered 
dangerous  to  the  state  were  banished  for  ten 
years,  with  leave  to  enjoy  their  estates  and 
return  after  that  period.  It  was  infiicted  not 
as  a  punishment,  but  merely  as  a  precautionary 
measure  to  preserve  the  democracv.  The  pro- 
cess in  this  condemnation  was  as  follows :  The 
people  being  assembled,  each  man  wrote  the 
name  of  the  person  whom  he  wished  to  banish 
on  a  shell  (oerrpoirov),  and  delivered  it  to  the 
archons,  who  coimted  the  numbers.  Only  one 
citizen  could  be  subjected  to  the  ostracism 
at  the  same  meeting,  and  6,000  hostile  votes 
wero  necessary  for  the  infliction  of  this  con- 
demnation. Hence  if  6,000  votes  and  upwards 
were  recorded  against  one  or  more  persons,  that 
one  was  banished  against  whom  the  greatest 
number  of  votes  had  been  given.  {MSm,  de 
VAcad.  des  Inscr.  vol.  xvi. ;  Grote's  History  of 
Greece,  part  ii.  ch.  xi.)    [PfeTAUSM.] 

Ostraoodes  (Gr.  iarpoK^s,  like  pot- 
sherds). The  name  of  a  family  of  Entomos- 
tracans,  comprehending  those  which  have  the 
shell  folded  in  two,  so  as  to  resemble  the 
sheU  of  a  bivalve  mollusc. 

OMraiitte.  A  greyish  or  dove-brown  Zir* 
con  found  at  Fredericksvam,  in  Norway ;  and 
named  after  the  goddess  Ostaba. 

Ostrteb  (Fr.  autruche,  lat.  struthio,  Gr. 
vTpave6s).  The  largest  known  bird,  and  the 
type  of  the  Cursorial  or  Struthious  order.  It 
is  distinguished  not  only  from  its  immediate 
congeners  the  Cassowaries^  Bhets,  and  Apteryx, 
but  from  all  other  birds,  by  having  only  two 
toes,  which  correspond  with  the  two  outermost 
toes  in  the  rest  of  the  class.  The  wings  are 
f^imished  with  loose  and  flexible  plumes,  which 
are  long  enough  to  increase  its  speed  in  running. 
The  elegance  of  these  feathers,  arinng  from 
their  slender  stems  and  the  disunited  baxbs^ 
has  occasioned  them  to  be  prised  in  all  ages^ 
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and  they  still  constitate  a  valuable  article  of 
commerce.  The  heaJL  of  the  ostrich  is  depressed, 
of  a  moderate  length,  and  blnnt  at  the  end  ; 
the  tongue  is  extremely  short ;  the  eye  is  large, 
and  the  lid  fringed  with  short  simple  feathers 
like  eyelashes.  The  legs  are  of  prodigious 
strength,  and  the  tarsi  yery  long.  The  ostrich 
has  a  capacious  crop;  a  strong  giseard;  toIu- 
minous  intestines,  with  two  long  caeca,  com- 
plicated each  with  a  spiral  valve,  and  succeeded 
by  a  very  long  intestmum  rectum  with  inter- 
nal connivent  valves,  which  latter  structure  is 
unique  in  this  class  of  birds.  It  is  likewise 
remarkable  in  this  class  for  its  large  urinary 
receptacle.  The  ostrich  abounds  in  the  sandy 
deserts  of  Arabia  and  Africa.  It  attains  the 
height  of  seven  or  eight  feet;  is  gregarious 
in  favourable  localities;  lays  eggs  of  three 
pounds*  weight,  which  are  incubated  by  the 
male  principally,  and  defended  courageously. 
The  ostrich  feeds  on  grain,  grass,  &c.,  to  aid 
in  digesting  which  many  pebbles  are  taken 
into  &e  ei^oard ;  so  obtuse  is  its  taste,  that  it 
will  swallow  pieces  of  metal,  wood,  &c.  When 
pursued,  it  dashes  stones  behind  it  with  great 
violence,  and  exceeds  in  swiftness  all  other 
terrestrial  animals ;  it  is  only  the  comparatively 
limited  power  of  sustaining  its  course  that  en- 
ables the  mounted  Arab  to  run  it  down. 

Ostrya  (Gr.  6<rrp6a),  A  genus  of  Cory- 
lacea,  to  which  belongs  the  Hop  Hornbeam, 
0,  vuigariSy  a  large  spreading  tree  of  Southern 
Europe,  wluch  has  an  ornamental  appearance 
when  clothed  in  autumn  with  its  pendent  hop- 
like catkins.  0.  virginica,  the  North  American 
species,  yields  an  excessively  hard  wood  called 
IronwoocL 

Otalgia  (Gr.  from  oZs,  the  ear,  and  (ikyos, 
pain).    The  ear-ache. 

Otaria  {Or.  oh).  The  name  of  the  genus  of 
seals  characterised  by  having  projecting  external 
ears,  and  by  the  double  cutting  edge  of  the  four 
middle  upper  incisors,  a  structure  unknown  in 
other  animals:  the  molar  teeth  are  simply 
conical,  and  with  a  single  fiBing.  These  seals 
are  principally  confined  to  the  southern  hemi- 
sphere. 

Otitii  (Ghr.  oZs),  Inflammation  of  any  part 
of  the  organ  of  hearing. 

Otoba  Wax.  A  wax  obtained  from  the 
fruit  of  the  MyrUtica  Otoba,  a  plant  growing 
in  the  marshy  grounds  of  the  river  Amazon. 

Ottar  or  Attar  of  Boaes.  The  volatile 
or  odorous  oil  of  the  rose ;  it  is  of  a  soft  buttery 
consistence,  and  deposits,  whon  fluid,  a  cxystaf- 
lisable  portion,  which  is  sparingly  soluble  in 
alcohol :  it  is  much  used  as  a  perfume.  The 
finest  ottar  of  roses  is  prepared  at  Ghazeepore 
in  Hindustan  and  at  Shiraz  in  Persia :  20,000 
roses  are  said  to  yield  otto  equal  in  weight  to 
that  of  a  rupee. 

Ottawa  BIma  (Ital  eighth  or  octuple  rhyme). 
An  Italian  form  of  versification,  consisting  of 
stanzas  of  two  alternate  triplets  and  a  couplet 
at  the  end;  the  verses  being,  in  the  proper 
Italian  metre,  the  heroic  of  eleven  syllables. 
It  is  the  form  peculiarly  adopted  and  embel- 
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lished  by  the  poets  termed  Romanrieri,  from 
Pulci  to  Fortiguerra.  [RoKAjraiBBi.]  It  is 
a  happy  metre,  in  the  hands  of  an  able  ver- 
sifier, for  the  expression  of  feelincs  vatying 
from  the  sublime  and  pathetic  to  the  numorous: 
although  rather  deficient  in  variety,  and  po6Scs»- 
inff  too  little  repose  and  solemnity  for  the  sdb- 
tained  m^esty  of  epic  poetry.  It  has  been 
adopted  by  the  Germans,  who  havegiwen  io  it 
something  of  an  elegiac  turn ;  and,  of  late,  bf 
English  poets,  of  whom  the  most  distingoished 
is  Lord  Byron,  who  employed  it  in  his  Beppo 
and  Don  Juan^  works  belonging  to  a  mixed 
cast  of  poetry,  between  the  serious  and  the 
burlesque. 

Otter  (Ger. ;  Norse  ottr).  A  quadraped 
adapted  to  amphibious  habits  by  its  shmt, 
strong,  fiexible,  palmated  feet,  which  serve  ss 
oars  to  propel  it  through  the  water,  and  by  its 
long  and  strong  tail,  which  acts  as  a  powerfal 
rudder,  and  enables  the  animal  to  change  its 
course  with  great  ease  and  rapidity.  The 
teeth,  which  consist^  in  each  jaw,  of  aix  pomted 
incisors,  two  strong  and  sharp  canines,  and 
ten  trenchant  and  cuspidated  molars,  determine 
the  piscivorous  diet  and  predatory  habits  of 
the  species.  The  otter  used  to  be  met  with  in 
most  of  the  British  rivers  and  lakes ;  but  the 
increase  of  population,  and  the  unintermitting 
hostility  which  its  destruction  of  the  valuable 
fish  in  its  native  streams  has  called  dovn 
upon  it,  have  greatly  thinned  its  numbers,  and 
have  exterminated  it  from  many  of  the  locab- 
ties  where  it  was  formerly  common ;  so  that  the 
otter,  as  a  captive  in  our  menageries,  is  now 
regarded  with  almost  the  same  intersst  which 
an  exotic  species  usually  excites. 

The  otter  selects  for  its  retreat  some  con- 
venient excavation,  concealed  by  theoveriiang- 
ing  roots  of  the  trees  which  grow  from  the 
banks  of  rivers,  or  by  some  other  natural  screra. 
The  female  goes  with  young  nine  weeks,  and 
produces  from  three  to  five  cubs  in  March  or 
April.  The  usual  weight  of  a  full-grown  male 
is  from  twenty  to  twenty-four  pounds.  The 
fur  of  the  otter  is  remarkably  fine  and  dose. 
It  consists  of  two  kinds  of  hur;  the  longer 
and  stiffer  shining  hairs,  which  are  greyish  at 
the  base  and  of  a  rich  brown  at  the  pointy  con- 
cealing an  extremely  fine  and  soft  for  of  a 
whitish  grey  colour,  brown  at  the  Up.  The 
hair  and  fur  of  the  under  part  of  the  body,  the 
cheeks,  and  the  inner  parts  of  the  legs,  are  of  a 
brownish  grcr  throughout. 

The  otter  is  hunt^  in  many  parts  of  Eng- 
land, and  especially  in  Wales,  with  dogs  trained 
for  this  kind  of  sport 

The  few  speaes  of  otter  which  have  heen 
recognised  in  distant  parts  of  the  worid  do  not 
greatly  differ  frx>m  the  XMfra  vulaari*  of  Enrope, 
The  sea-otter  is  an  animal  of  larger  size,  and 
presents  such  modifications  of  its  palmated  £Kt. 
and  of  its  teeth,  as  to  form  the  type  of  a  dis- 
tinct subgenus  (Ekhydra),  which  oonneds  the 
otter  with  the  seal. 

Ottoman.  The  name  of  the  yonagest 
branch  of  the  great  Turkic   family.    Tha 
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Ottoman  Turks  receive  their  name  ftom  0th- 
nmn,  a  chieftain  who  mled  his  tribe  from  a.  d. 
1299  to  1326,  and  the  epithet  has  been  given 
generally  to  the  empire  founded  hj  his  de- 
scendants.  (G-ibbon*s  Roman  Empire,  eh.  buy.) 

The  name  is  also  applied  to  a  peculiar  kind 
of  Bofii  much  in  use  in  Turkey,  and  which  has 
been  imitated  both  here  and  on  the  Continent 

Ottrellte.  A  hydrated  silicate  of  alumina, 
and  of  the  protoxides  of  iron  and  manganese, 
which  occurs  in  small  shining  scales  dissemi- 
nated through  day-slate,  at  Ottrez  in  Belgium. 
It  has  also  been  found  on  Snowdon,  and  in  the 
Isle  of  Man. 

OadeBOdOB  (a  word  coined  from  Gr.  obUy, 
none,  and  ^o^s,  tooth).  A  genus  of  Cryptodont 
Reptilia  in  which  the  upper  jaw  developed  a 
thick,  smoothly  rounded,  vertical  ridg^e,  pro- 
jecting from  the  maxillaiy,  in  the  position  of 
the  alveolus  of  the  tusk  in  Ptychognathtts  and 
DieynoiUm.  This  ridge  is  solid,  and  does  not 
coDtain  the  smallest  vestige  of  a  germ  of  a 
tooth  answering  to  the  tusk  in  Dicynodonts. 
The  rest  of  the  alveolar  border  of  both  upper 
and  lower  jaws  is  toothless,  as  in  'the  Bicyno- 
dont  reptiles,  and  probably  supported,  as  in  the 
turtles,  a  homy  beak  to  subserve  the  masti- 
catory processes. 

Onlstitls.  A  group  of  small  South 
American  monkeys,  eUssified  under  the  names 
Hapale  or  Jaeehus,  comprising  the  marmosets 
aod  other  allied  forms.  The  term  ouutiti  is 
usually  given  to  them  by  French  writers ;  they 
hare  been  separated  by  Geoffix>y  St.  Hilaire 
from  the  other  monkeys  \inder  the  title  of 
ArctopUheci. 

Oiui«e  (Lat.  uncia).  A  denomination  of 
weijzht.  In  troy  weight  the  ounce  is  the 
twelfth  part  of  the  pound,  and  weighs  480 
grains.  In  avoirdupois  weight  the  ounce  is  the 
sixteenth  part  of  the  pound,  and  equal  to  437| 
grains  troy.     [Wright.] 

OuircB.  In  Zoology,  a  species  of  leopardine 
FdU,  disting^shed  bv  black  spots  on  a  grey 
ground.    It  is  found  m  Arabia  and  Persia. 

Ounuioirrapliy  (Gr.  odpco^f,  heaven,  and 
7p<(^,  /  describe).  A  term  frequently  used 
to  signify  a  description  of  the  heavens  and  the 
heavenly  bodies. 

Onraii.  A  poison  used  by  the  natives  of 
Otiajana  to  poison  their  arrows.  It  is  called 
also  Wourah  or  Urari  poison,  and  has  for  its 
basis  the  juice  of  Sirychnos  tox^ftra. 

Onrolonr  or  Ovroseopy  (Gr.  oSpoy,  urine). 
The  judgment  of  diseases  from  an  examination 
of  the  urine. 

Ouster  (Nor.  Fr.  originally  from  Lat. 
ultn,  beyond).  In  Law,  dispossession,  by  the 
act  of  a  wrongdoer,  of  land  or  hereditaments. 
Forcible  entry  and  ouster  implies  dispossession 
hj  violence,  against  which  a  summary  remedy 
is  given  by  some  statutes. 

Outerop.  The  Geological  name  for  the 
intersection  of  the  plane  of  any  bed  or  stratum 
with  the  surface  of  the  earth  at  any  place.  The 
various  stratified  rocks  being  alinost  without 
exception  inclined  at  an  angle  more  or  less 
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considerable  to  the  horizon,  they  must  cut  it  at 
I  some  line.  This  may  either  form  a  kind  of 
diff  if  the  bed  is  hard,  or  may  be  a  depres- 
'  sion  and  covered  by  vegetable  soil  if  soft  and 
decomposable.  In  the  latter  case  it  can  only 
be  detected  by  removing  the  surface,  unless 
indeed  a  change  in  the  soil  itself  is  effected 
by  the  change  in  the  underlying  rock. 

.Outlldl*  In  Engineering,  the  point  of  dis- 
charge of  waters  collected  by  a  sybtem  of  drain- 
age or  sewerage. 

Outlawry.  In  Law,  an  exclusion  from  the 
protection  of  the  law,  so  that  an  outlaw  cannot 
bring  actions,  &c.,  and  his  property  is  forfeit^ 
to  the  crown,  although  with  respect  to  real 
property  the  forfeiture  does  not  in  bome  cases 
extend  beyond  his  own  life.  An  outlaw  is, 
however,  still  entitled  to  the  protection  of  the 
criminal  law.  Outlawry  may  be  inflicted  as  a 
punishment  (in  criminal  cases)  for  non-appear- 
ance to  an  indictment,  or  (in  civil  cases)  for 
absconding  after  judgment,  leaving  the  judg- 
ment debt  unpaid.  Certain  proclamations  are 
required  previously  to  an  outlawry,  to  insure 
that  the  party  has  notice  of  the  process. 

Outlier.  The  name  given  to  a  portion  of 
stratified  rock  remaining  in  its  place  in  an 
isolated  position  after  the  part  of  tne  rock  that 
once  connected  it  with  the  main  deposit  has 
been  removed  by  denudation.  An  outlier  is 
thus  in  advance  of  the  general  crop  of  the 
stratum  to  which  it  belongs. 

OutliiM.    In  the  Fine  Arts.     [Contoub.] 

Outpost.  In  a  Military  sense,  a  body  of 
men  posted  beyond  the  main  guard ;  so  called 
as  being  without  the  bounds  or  liniits  of  the 
camp. 

OutrA  (Ft.),  In  the  Fine  Arts,  anything 
exaggerated  or  overstrained. 

Outremer  (Fr.  ultramarine).  A  name  by 
which  the  finer  pulverised  portions  of  lapis 
lazuh  used  by  painters  are  known  in  France. 

OutrliTffer*  The  Sea  term  for  any  pro- 
jecting spar  or  piece  of  timber  for  extending 
ropes,  saiis^  or  oars,  so  as  to  give  them  a  greater 
base  or  leverage. 

Outside  Bearings.  This  term  is  ap- 
plied to  the  bearings  of  an  engine  with  an 
external  support  on  a  part  of  the  framework 
of  the  engine  itself;  thus,  the  shaft  of  a  paddle- 
wheel  is  said  to  have  outside  bearings  when  it 
is  carried  on  supports  resting  upon  the  spring 
beam. 

Outeldea.  In  Printing,  the  two  outside 
quires  of  a  ream  of  paper,  formerly  consisting 
of  never  more  than  twenty  sheets,  all  of  which 
were  either  damaged  or  torn.  They  were  also 
called  eassie  quires  or  cording  quiree.  Paper 
is  now  sent  from  the  paper  maker  to  the 
printer  without  outside  quires ;  this  is  called 
perfect  paper,  the  ream  consisting  of  616  sheets. 
[Papeb.] 

Outworks.  In  Fortification,  all  works 
between  the  enceinte  and  the  glacis. 

Ouwurerite.    [Uwabowitb.] 

OuTtrundru  (Polynesian  ouvi,  yam ;  rano, 
water).  An  interesting  genus  of  aquatic  plants, 
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the  most  remarkable  species  of  which,  found  in 
the  hot  streams  of  Madagascar,  is  known  popu- 
larly as  the  Lattice-leaf  or  Lace-leaf  in  conse- 
quence of  the  open  network  of  reins  of  which 
the  leaf  consists.  These  leaves,  which  are  sub- 
merged, and  grow  on  long  stalks,  appear  to 
consist  merely  of  a  skeleton  of  nerves,  the 
longitudinal  nerves  being  connected  by  nume- 
rous short  cross  uf-rves.  The  flower-stall^ 
support  a  forked  spike  of  simple  sessile  white 
flowers.  The  fleshy  farinaceous  roots  are  an 
article  of  food  in  Madagascar.  A  few  other 
species  from  Senegambia  and  Lidia  are  referred 
to  the  genus. 

Ousel*  "Water.  A  small  English  bird, 
also  termed  Dipper ;  the  Cindus  aquatictta  of 
authors.  The  names  given  to  it  in  all  the  Euro- 
pean languages  indicate  its  habit.,  although  a 
Passerine  binl,  of  diving  through  shallow  water, 
and  rising  again  at  a  considerable  distance. 
Ita  flight  is  straight,  low,  and  rapid,  and  it 
closely  resembles  the  kingfisher  in  many  of  its 
habits.  Many  other  allied  species  are  known, 
inhabiting  many  parts  of  the  Old  World. 

The  name  belongs  to  that  large  family  of 
words  which  embraces  the  several  modifications 
of  the  roots  ac,  asc^  as  shown  in  the  Latin 
Aqua,  in  Axius,  and  the  Celtic  and  Teutonic 
Esk,  Usk,  Ax,  Exe  (Isca),  Oxenford  (Isis), 
Ouze,  the  verb  ooze^  &c. 

Oval  (Lat  ovum,  an  egg).  The  general 
and  po|>ular  name  for  any  plane  closed  curve 
rt'sembling  the  transverse  section  of  an  egg. 
The  ellipse  is  the  most  familiar  example. 
There  are,  however,  ovals  of  higher  order,  the 
most  important  of  which  are  the  ovals  of 
Descartes  and  Cassini.  [Ca^btesian  Ovals; 
CAssimAN  Ovals.]  The  oval  known  as  the 
carpenter' 8  oval  consists  of  four  circular  arcs 
taken  from  two  uneoual  circles  and  placed  sym- 
metrically so  that  the  opposite  arcs  are  equal, 
and  adjacent  ones  meet,  but  do  not  cut  each 
other. 

Ovalbmnen.  The  albumen  or  white  of 
egg ;  a  term  adopted  in  order  to  distinguish  it 
from  the  albumen  of  the  serum  of  the  blood, 
which  may  be  called  aeralbumen, 

OvarieB.  In  Anatomy,  the  two  organs 
which  contain  the  female  ova. 

Owary  (Lat  ovum,  an  egg\  Li  Plants,  a 
hollow  case,  enclosing  the  ovules  or  young  seeds. 
It  may  contain  one  or  more  ceUs,  and  ultimately 
becomes  the  fruit.  It  is  always  situated  in  the 
centre  of  the  flower,  and,  together  with  the 
style  and  stigma,  constitutes  the  female  system 
of  the  vegetable  kingdom.  "When  it  is  united 
to,  or  apparently  sunk  within  the  calyx,  it  is 
called  inferior;  when  separate  from  it,  it  is 
termed  superior. 

OvatloB  (Lat.  ovatio).  An  inferior  kind  of 
triumph,  granted  to  Roman  military  leaders. 
The  name  is  derived  from  ovis,  a  ahrep,  the 
animal  sacrificed  on  such  occasions  instead  of 
bullocks.  The  first  ovation  is  said  to  have 
been  celebrated  by  P.  Postumius  Tubertus 
(a.c.  603),  some  years  after  the  expulsion  of 
the  kings.  O^^ations  wore  granted  for  various 
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reasons^  aa  when  the  suocesa  whs  not  brilliant 
enough  to  justify  a  triumph ;  or  when  the  mi 
was  not  completely  ended  by  it,  as  in  the  ti&e 
of  Marcellus  (Livy  xxvi.  21)  ;  or  if  the  eDemj 
were  not  honourable,  as  in  the  servile  war  witli 
Spartacus,  &c 

OTerliaiiir>    In  Architecture.    [Battbb.] 

OverlraiMr  Paddle-wlMelB*  Wheels  ai« 
so  called,  when  the  shaft,  upon  which  the  paddle- 
wheels  are  keyed,  does  not  run  through  to  & 
bearing  on  the  spring  beam,  but  is  supported 
by  a  bracket  from  the  ship's  side. 

Overlap  or  BoTlng*  In  Shipboildiog, 
the  tumed-up  fore-end  of  the  keel,  so  made  to 
obtain  a  firmer  bite  on  the  stem. 

OwemiB.  In  Printing;  when  matter  is 
struck  out,  and  it  becomes  necessary  to  re- 
arrange the  paragraph  or  pages  bo  altered,  the 
part  is  said  to  be  overrun. 

Oveiveere  of  tlie  Foor.  Officers  an- 
nually appointed  in  every  parish  by  two  justicts^ 
under  the  statute  of  43  Elizabel  h.  Their  Dnm- 
ber,  by  that  statute,  is  four,  three,  or  two,  fur 
each  parish,  in  addition  to  the  churt^wardens, 
who  are  overseers  ex  ofiScio.  By  subsequent 
statutes,  any  place  maintaining  ita  own  puor, 
whether  a  pansh  or  not,  has  overseers,  and  the 
appointment  of  collectors  and  assistant  over> 
seers  has  been  authorised.     [Poor  Laws.] 

Owemtkot  IVIieel.  In  Mechanics,  a  mXet- 
wheel  to  which  the  water  is  conveyed  over  the 
top  of  the  wheel  and  applied  above  the  axle. 
In  this  case  the  water  acts  merely  by  ita  weight, 
and  not  by  the  impulse  of  the  stream. 

Owentoffy.  In  Architectuze,  the  same  as 
Clebbstort. 

Owert  Aet  (Fr.  ouvert,  opm).  In  Lsw,  an 
open  or  manifest  act  from  which  criminality  is 
implied.  No  indictment  for  high  treason  is 
good  unless  some  overt  ad  is  alleged  in  it^ 

Overture.  In  Music,  an  inftrumental 
piece,  intended  to  open  or  commence  an  ex- 
ten.sive  musical  work,  as  an  opera  or  an  oratorio. 

The  word  overture  alw  signifies  a  prepof^i 
in  which  sense  it  is  always  used  in  the  Presby- 
terian church  to  denote  the  resolutioss  pr»- 
posed  by  presbyteries  and  synods,  and  after- 
wards lud  before  the  General  Assembly,  either 
for  its  sanction  or  rejection. 

Owldvet  (Lat.  ovum,  an  egg;  doco,  / 
conduct).  The  tube  which  condu^  the  ovum 
from  the  ovary  either  to  the  uteros  or  to 
an  external  outlet.  In  Mammals  thb  part  is 
termed  the  Fallopian  tube,  from  the  drcvm- 
stance  of  its  hanng  been  first  described  by 
Fallopius  about  the  year  1560  in  the  hmaan 
subject,  in  which  this  tube  or  eanal  passes  from 
each  side  of  the  fundus  of  the  uterus  to  the 
ovarium.    [Fallopian  Titbb.] 

O^ifereiM  and  Owicerone.  In  Zook^, 
certain  receptacles,  in  which  the  eggs  ar« 
received  after  having  been  excluded  from  the 
ordinary  formative  organs  of  the  ovum,  are  so 
called^  as  the  long  pooches  appended  to  the 
hinder  part  of  the  body  in  many  of  the 
Entomostracous  and  ParasiHc  Crostaeeans. 
The  ciliated  plates  (beneath  the  tail  of  the 
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bkMfiT  CrnBtftceaiis,  as  the  enb  and  lobster) 
to  ythkk  the  eggs  are  attached  after  having 
quitted  the  oTidiicts,  are  also  called  ovigerons. 

Oviparoiui  (Lat.  ovum;  pario,  Ijm)duee), 
T\»  mode  of  generation  by  the  exclusion  of  the 
germ  in  the  form  and  condition  of  an  egg,  the 
developement  of  which  takes  place  out  of  the 
body  either  with  or  without  incubation.  Fishes, 
lepdles,  and  birds  are  called  Oviparous  Verte- 
bntes,  although  some  of  both  the  former  classes 
hatch  the  egg  within  the  bodj  and  bring  forth 
their  young  idive,  as  the  viper  and  dog-fish. 

Orip— Ifr  (Lat.  ovum,  and  pono,  I  place). 
In  Entomology,  the  instrument  by  which  an 
inseet  ooDduets  its  eggs  to  their  appropriate 
nidus,  and  often  bores  a  way  to  it ;  the  same 
instrnmeiit  is,  in  some  genera,  used  as  a  weapon 
of  offence,  when  it  is  called  the  aculeus, 

9wiM  (Lat.  a  sheep,  Gr.  6ts).  The  name 
by  which  Linnseus  and  Cuvier  distinguish  the 
•heep  as  a  genus  fr(An  the  goats  and  antelopes. 
The  character  assigned  by  Cuvier  to  the  genus 
Oaa  is  as  follows:  'Horns  directed  back- 
vards,  and  then  inclining  spirally  more  or  less 
forwards ;  the  profile  or  chanfrein  more  or  less 
convex,  and  no  beard ; '  to  this  mav  be  added 
an  ioteidigital  sebaceous  sac  on  the  lore  part  of 
eadk  foot.  The  Mouflons  or  Muemont  of  A&ica 
and  Sardinia,  from  which  it  is  generally  be- 
heved  that  our  domestic  races  of  sheep  are  de- 
rived, form  the  species  Ome  ommon  of  Lixmsus, 
tod  (his  musimon  of  Schreber.  The  coat  of 
these  wild  sheep  consists  of  coarse,  stij^  long, 
and  nearly  straight  hairs ;  but  they  possess  the 
■ame  chsncter,  that  of  an  imbricated  surface, 
which  gives  to  the  shorter  and  finer  wool  of 
the  domesiie  races  the  felting  property  on 
vhieh  its  peculiar  utility  depencE.     [Haib.] 

Of  the  domestic  animals  belonging  to  Great 
Britain,  sheep  are,  with  the  exception  perhaps 
of  hoTMS  and  cattle,  by  &r  the  most  impcurtant. 
They  can  be  reared  in  situations  and  upon  soils 
where  other  animahi  would  not  live.  They 
afford  a  Imrgb  supply  of  food,  and  one  of  the 
principal  materials  of  clothing.  Wool  has  long 
been  a  staple  commodity  of  this  country,  and 
its  manufacture  employs  an  immense  number 
of  pt^Kple.  '  The  skin,  dressed,  forms  different 
parts  of  omr  apparel:  and  is  used  for  covers  of 
books.  The  entrails,  properly  prepared  and 
twisted,  serve  for  strings  for  various  musical 
instruments.  The  bones,  calcined  (like  other 
bones  in  general),  form  materials  for  tests  for 
the  refiner.  The  milk  is  thicker  than  that  of 
eows,  and  consequently  yields  a  greater  quantity 
of  butter  and  cheese ;  and,  in  some  places,  is  so 
rich  that  it  iriU  not  produce  the  cheese  without 
a  mixture  of  water  to  make  it  part  from  the 
whey.  The  dung  is  a  remarkably  rich  manure ; 
tnaomudi  that  the  folding  of  sheep  is  become 
too  useful  a  branch  of  husbandry  for  the  far- 
mer to  neglect.  To  conclude,  whether  we 
consider  the  advantages  that  result  from  this 
animal  to  individuals  in  particular,  or  to  these 
kini^doma  in  general,  we  may,  with  Columella, 
consider  this,  in  one  sense,  as  the  first  of  the 
domestic  quadrupeds.  "  Poit  mqjores  quudru- 
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pedes  oviSipeoons  seeunda  ratio  est ;  qua  prima 
sit  si  ad  uHlitatis  mtMnittidinem  refer  as,  JSam 
id  pracipue  contra  frigoris  violentiam  proUffit^ 
eorporibusquenosirisliberalhraprtebet  vdamina  ; 
et  etiam  d  ganttum  mensas  jncundis  et  numer- 
osis  dapiinis  exomat'  (De  Be  Rttstica,  lib.  vii. 
cap.  ii.)  And,  in  addition  to  what  Mr.  Pannant 
j  has  so  forcibly  stated,  sheep  are  particularly 
deserving  the  attention  of  the  agriculturist, 
I  both  from  the  influence  of  improvements  on  the 
breed,  and  from  their  generally  affording  larger 
profits  than  can  be  obtained  from  the  rearing 
and  feeding  of  cattle.'  {Statistics  of  the  Brit, 
Empire,  vol.  i.  p.  492.) 

The  principal  varieties  of  the  English  sheep 
are  the  large  Lincolnshire,  the  Dorset  breed, 
the  Southdown,  and  the  Cheviot 

The  Lincolnshire  sheep  are  of  a  large  size, 
big-boned,  and  afford  a  great  quantity  of  wool, 
owing  to  the  rich  marshes  on  wliich  they  feed  ; 
but  their  fiesh  is  coarser,  leaner,  and  less  finely 
flavoured  than  that  of  the  smaller  breeds. 

The  Dorset  sheep  are  mostly  white-faced; 
their  horns  are  finely  curved,  their  fleece  clear 
and  white;  bat  many  of  them  are  without  wool 
upon  their  bellies ;  their  legs  are  long  and  small, 
and  their  general  form  handsome  and  well- 
proportioned.  This  breed  is  prolific,  and  is 
principally  esteemed  for  producing  lambs  at  an 
earlier  period  thau  other  varieties.  The  foreign 
breeds  of  sheep  are  exceedingly  numerous ;  but 
accurate  information  respecting  their  zoological 
and  agricultural  characters  is  not  yet  afforded 
to  us. 

OwlMM  (Lat.  ovum,  an  eg^,  and  saccus,  Gr. 
ffdKKoSf  a  sack).  The  cavity  m  the  ovary  which 
immediiately  contains  the  ovum.  In  Mammals 
it  forms,  after  the  ovum  is  expelled,  the  corpus 
luieum. 

CHrolo  (ItaLV  In  Architecture,  a  mould- 
ing whose  profile  is  the  quadrant  of  a  circle. 
In  Grecian  architecture  there  is  a  deviation 
from  this  precise  form ;  it  is  most  apparent  at 
the  upper  portion,  where  it  resembles  the  form 
of  an  egg,  whence  this  moulding  derives  its 
name.  In  fact,  the  Grecian  ovolo  is  a  portion 
of  a  cycloid. 

CHrowftwtparoiia  (Lat.  ovum,  an  egg ;  vivus, 
alive;  and  pario,  /  produce).  The  mode  of 
generation  by  the  exclusion  of  a  living  foetus 
more  or  less  extricated  from  the  egg-coverings, 
which  has  been  developed  within  the  body  of 
the  parent  without  any  vascular  or  placental 
adhesions  between  the  ovum  and  the  womb. 
The  marsupial  animals  among  the  Mammalia, 
the  viper  and  salamander  among  reptiles,  the 
blenny  and  dog-fish  among  fishes,  the  Paludina 
vivipara  and  many  bivalves  among  Molluscs, 
the  scorpion  and  fiesh-fly  among  insects,  the 
earth-worm,  and  many  of  the  intestinal  wonns* 
are  examples  of  ovoviviparous  animals. 

OwulA  (Lat.  ovulum).  In  Botany,  the  young 
or  immatura  seed  of  a  plant. 

Ownlnok    The  name  of  a  genus  of  Pectini- 

branchiate  Gastropods,  characterised  by  havins 

a  shell  of  an  oval  form,  and  with  a  long  and 

narrow  aperture,  without  furrows  or  teeth,  oo 
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the  side  of  the  colomells;  the  spire  is  con- 
cealed, and  the  two  extremities  of  the  aperture 
are  equally  prolonged  into  a  canal. 

This  dimiAntive  is  also  applied  to  the  ordm 
of  the  Mammalia  on  account  of  its  relatirely 
minute  size :  it  is,  however,  a  true  oYum,  having 
all  the  essential  parts,  as  the  germinal  spot, 
germinal  membrane,  vitellus,  vitelline  mem- 
brane, and  chorion.     [Ovum.] 

Ovuiii  (Lat ;  Or.  &0f ,  an  egg).  In  Anatomy, 
the  body  formed  by  the  female  in  which,  after 
impregnation,  the  developement  of  the  foetus 
takes  place.  It  is  generally  formed  in  a  definite 
part,  called  the  ovarium ;  but  in  some  of  the 
simplest  animals,  as  the  Polypes,  the  common 
cellular  parenchyme  of  the  body  seems  to  have 
the  unlimited  foculty  of  producing  the  ova. 
The  essential  and  apparently  ilrstrformed  part 
of  an  ovum  is  a  minute  pellucid  cell,  called  the 
germinal  veside,  which  is  characterised  by  an 
opaque  speck  or  nucleus,  called  the  germinal 
spot.  The  vesicle  is  immediately  surrounded 
by  a  stratum  of  granules  or  nucleated  cells, 
which  form  the  germinal  disc.  These  parts 
float  in  a  greater  or  less  quantity  of  fluid  and 
granules,  called  the  yolk,  which  is  generally 
of  some  well-marked  colour,  as  yellow,  green, 
violet,  red,  through  the  presence  of  a  minutely 
diffused  oiL  The  yolk  is  enclosed  in  a  thin, 
delicate,  structureless  coat^  called  the  viUUine 
membrane^  and  this  is  finally  surrounded  by  an 
outer  tunic  called  the  chorion.  Between  the 
chorion  and  vitelline  membrane  there  is  com- 
monly a  greater  or  less  quantity  of  albumen. 
In  the  birds,  this  fluid,  which  is  called  the 
whit€^  and  the  yolkf  is  in  great  quantity ;  the 
chorion  is  laminated,  and  the  outer  layer  is 
combined  with  earthy  salts  to  give  due  firm- 
ness, and  preserve  the  shape  of  the  epg  while 
subject  to  the  weight  of  the  parent  dunng  incu- 
bation. Two  twisted  strings  of  firm  albumen, 
called  chalaem^  are  continued  from  each  end  of 
the  yolk,  a  little  below  the  poles,  and  serve  to 
steady  and  keep  uppermost  the  deatrictda  or 
tr{adt  formed  by  the  impregnated  germinal 
vesicle  and  disc.  A  space  mtercepted  between 
two  of  the  layers  of  the  chorion,  or  mmUnnna 
putaminia^  at  the  great  end  of  the  egg,  contains 
a  small  quantity  of  gas,  containing  more  oxygen 
than  atmospheric  air :  this  space  is  called  the 
vesica  aerea,     [Eoo.] 

Ovum.    In  Architecture.     [Ovolo.] 

O^renite.  A  silicate  of  iron  and  lime  re- 
sembling Thuringite  or  Lievrite,  named  after 
I>r.  Owen,  an  American  geologist 

Owenltes.  In  Political  Philosophy,  a  name 
sometimes  given  to  the  kind  of  sect  established 
by  Robert  Owen  of  Lanark,  who  held  the  prin- 
ciple of  community  of  property.     [Sociausm.] 

Omlm  Among  tiie  ancients  generally  the  owl 
was  considered  as  an  omen  of  misfortune  or 
death.  As,  however,  according  to  Philostratus, 
the  Egvptians  represented  Athena  (Minerva) 
under  the  form  of  an  owl,  the  Athenians  looked 
upon  the  appearance  of  this  bird  ae  a  favourable 
omen.  The  owl  was  the  ordinary  device  of  the 
Athenian  coinage.  The  form  howlet  at  ouce 
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connects  the  word  with  the  Greek  IXokiiw, 
Lat.  ululare,  6er.  heulen,  ^Us.  [Nogtcbnau; 
Strdl] 

Owliiiff.  In  Law,  the  offence  of  transport- 
ing wool  or  sheep  out  of  the  kingdonu  This 
was  formerly  criminal,  both  at  common  liv 
and  under  several  statutes  which  were  all 
repealed  by  6  Geo.  IV.  c  47. 

Oz  (Ger.  ochs,  Lat.  vacca,  Sansc  uksha, 
the  root  being  probably  found  in  Lat  vcho, 
to  carry).  Synonymous  with  the  generic  name 
Bos;  in  «more  restricted  sense  the  word  sti- 
fles the  castrated  male  of  the  domestic  variety. 

Oz^i«je«  The  vulgar  name  for  Chrys- 
anthtmum  Leitcanthemum,  and  for  the  geniu 
Buphthalmum, 

Oxaoftlelte.  Native  oxalate  of  lime. 
[Whbwblutb.] 

Ozalaanld*.    [Oxamibk.] 

Oxalates.    Salts  of  the  oxalic  add. 

Ozalle  Jk/eAO,  (C^  O^  2H0.)  This  arid  wa» 
discovered  by  Scheele  m  1776 :  it  is  found  in  some 
fruits,  in  the  juice  of  wood-sorrel  {Oxalis  aftfo- 
sella)  and  of  common  sorrel  {Rumex  acttofa\ 
in  the  varieties  of  rhubarb,  especially  the 
Bkeum  rkapontieum,  or  pie-plant^  and  in  several 
other  plants.  Certain  lichens  growing  upon  cal- 
careous rocks  contain  half  their  weight  of  oxa- 
late of  lime.  It  occasionally  occurs  in  urine,  as 
oxalate  of  lime.  The  commercial  demands  for 
oxalic  acid  are  supplied  &om  artificial  soutks. 
When  one  part  of  sugar  is  mixed  with  four  of 
nitric  acid  and  two  of  water,  nitric  oxide  and 
carbonic  acid  are  evolved ;  after  distilling  off 
the  excess  of  nitric  acid,  and  pouring  the  re- 
sidue into  a  shallow  vessel,  crystals  of  oxalic 
add  are  deposited,  and  on  further  evaporation 
of  the  mother  liquor  a  second  crop  is  obtamed. 
Oxalic  add  is  now,  however,  chiefly  manufac- 
tured from  sawdust  It  is  thus  produced  at  a 
cheaper  rate.  When  woody  fibre  is  heated  to 
a  moderate  temperature  with  caustic  potaalv 
the  products  are  ulmic  add  and  hydrogen.  At 
a  higher  degree  of  heat^  oxalic  add  repUcts 
the  ulmic ;  and  at  a  still  higher  degree,  carbonie 
add  and  hydrogen  result  The  prindple  of 
this  new  manufacture,  therefore,  is  to  heat  tiie 
woody  fibre  with  alkah,  to  a  degree  snffirient 
to  produce  oxalic,  and  ndther  ulmie  nor  car- 
bonic add.  The  sawdust  is  mixed  with  a  solv- 
tion  of  two  equivalents  of  hydrate  of  soda  and 
one  of  hydrate  of  potash,  having  a  specific 
gravity  of  VZ6.  Soda  alone  is  found  not  to 
answer  the  purpose.  The  mixture  is  heated  to 
about  400^  in  shallow  cast-iron  pans  for  some 
hours,  care  bdng  taken  to  avoid  chairing.  The 
heat  is  then  eatitiously  raised,  and  the  result  is 
a  residue  containing  a  large  quantity  of  the 
mixed  oxalates  of  potash  and  soda.  A  solution 
of  carbonate  of  soda  passed  through  the  mixed 
oxalates  on  a  filter,  transforms  the  oxahte  of 
potash  to  oxalate  of  soda,  the  carbonate  of 
potash  passing  through  the  filter.  The  oxalate 
of  soda  is  converted  by  lime  to  oxalate  of  lime, 
and  this  compound  is  decomposed  by  an  eqni- 
valent  of  sulphuric  add.  Oxalic  add  remain* 
in  the  liquid,  and  after  two  or  three  crrstal* 
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ligations  is  obtained  in  a  pore  state  in  large ' 
crystals.     Two  pounds  of  sawdust  Ums  yield 
onepound  of  oxalic  add.  I 

Tne  ordinary  crystals  of  oxalic  acid  contain  : 
four  atoms  of  water  of  crystallisation.  They  | 
are  intensely  sour,  and  dissolve  in  about  ten , 
parts  of  water  at  60°,  their  solubility  increasing  I 
rapidly  with  increase  of  temperature  ;  at  212^  i 
they  fuse  in  their  water  of  crystallisation :  at  a  ' 
temperature  of  100°,  they  gradually  fall  into ' 
powder,  and  lose  about  a  third  of  their  weight : , 
after  having  been  thus  deprited  of  four  atoms 
of  ^ivater,  they  sublime,  when  heated  to  about 
320^  ;  and  the  sublimate  contains  two  atoms  of 
water.  When  the  ordinary  crystals  are  rapidly 
heated  to  about  350°  water,  carbonic  acid, 
carbonic  oxide,  and  formic  acid  are  the  results. 
Unlike  most  other  vegetable  acids,  oxalic  acid 
is  a  powerful  irritant  poison,  and  the  resem- 
blance of  its  crystals  to  those  of  Epsom  salt 
has  given  rise  to  many  fatal  accidents.  The 
antidotes  are  chalk  or  magnesia.  The  intensity 
of  the  acidity  of  oxalic  acid  is  such,  that  one 
part  in  200,000  of  water  reddens  litmus. 

The  insolubility  of  oxalate  of  lime  renders  ox- 
alic acid  or  oxalate  of  ammonia  a  valuable  test 
of  the  presence  of  lime  and  its  soluble  salts.  It 
produces  a  white  cloud  in  water,  holding  traces 
of  carbonate  or  sulphate  of  lime  in  solution. 

Ozalldaoefls  (Oxalis,  one  of  the  genera). 
A  natural  order  of  Exogens  belonging  to  the 
Oeranial  alliance,  in  which  they  are  distin- 
guished by  their  symmetrical  flowers  wiih  dis- 
tinct styles,  by  their  carpels  being  longer  than 
the  torus,  and  by  the  abundant  albumen  of 
their  seeds.  They  comprise  herbs,  shrubs, 
and  trees,  and  are  found  in  all  the  hotter  and 
temperate  parts  of  the  world.  Besides  Oxaus 
the  most  important  genus  is  Averrhoa^  which 
contains  the  fruits  called  Blirobing  and  Caram- 
bola.  Oxalidaceous  plants  are  in  general  marked 
by  their  acidity,  which  is  owing  to  the  presence 
of  oxalic  acid. 

Oxalis  (Gr.  5$^(,  sharp  or  sokt),  A  large 
genus  of  plants  consisting  chiefly  of  herbs, 
xnanv  of  them  bulbous,  found  abundantly  in 
tropical  America  and  in  South  Africa,  as  well 
as  scattered  in  other  parts  of  the  world ;  one 
or  two  species  occur  m  Britain.  They  are 
typical  of  the  Oxalidacea^  and  comprise  some 
species  of  considerable  beauty,  though  few  are 
of  much  use.  The  common  native  species,  0. 
acrtotella^  or  Wood-sorrel,  has  a  pleasant  acid 
taste.  O.  erenata  yields  tubers  something  like 
small  potatoes,  but  too  insipid  and  unpro- 
ductive to  be  of  much  consequence ;  while  O. 
Deppei  yields  fleshy  fusiform  roots,  which  are 
edible  and  of  good  flavour. 

Oxallte.  Native  oxalate  of  iron.  It  is  of  a 
yellow  colour,  and  is  found  at  Kolosuruk  in 
.Bohemia ;  in  Hesse,  and  at  Cape  Ipperwash  in 
Upper  Canada. 

OxAlvrieAAld.  (C«H,'N2  07,HO.)  Dumb- 
bell shaped  crystals  of  this  body  are  sometimes 
found  in  urinary  deposits.  As  an  ammonia  salt^ 
it  is  formed  on  heating  parabanate  of  ammonia, 
a  derivative  of  uric  acid. 
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Ozalyl.  (C,0..)  A  name  formerly  applied 
to  the  hypothetical  radical  of  oxalic  acid. 

Ozamlo  Aoid.  One  of  the  products  of 
the  destructive  distillation  of  binoxalate  of 
ammonia.  Its  composition  is  represented  by 
the  formula  C^N  H,,  0,,  HO. 

Ozamtde.  A  white  substance  produced 
during  the  destructive  distillation  of  oxalate  of 
ammonia:  hepce  its  name,  compounded  of  oxalia 
and  ammonia.  It  is  a  compound  of  nitrogen, 
hydrogen,  oxygen,  and  carbon,  in  such  propor- 
tions as  to  form  oxalate  of  ammonia  by  the  ad- 
dition of  four  atoms  of  water.  (Dumas,  Theorie 
des  Amides,  Chim^  App.  atue  Arts,  v.  84.) 

'Ozgsiir*  In 'English  Antiquities,  a  word 
used  to  signi^  as  much  land  as  a  single  ox 
could  ear  or  plough  in  a  season.  The  oxgang 
was  contracted  or  expanded  according  to  the 
quality  of  the  land ;  fort^  acres  constituting  the 
maximum  and  six  the  minimum  of  the  measure. 

Ozliaweiite.  A  translucent  pale-green 
variety  of  Apophyllite,  found  on  the  calcified 
wood  of  Oxhaver  springs  in  Iceland. 

Oztde  (Gr.  h^is).  Compounds  containing 
oxygen,  but  which  are  not  acid,  have  been 
termed  oxidis.  The  metallic  oxides  are  a 
most  important  dass  of  bodies.  To  designate 
the  diflferent  oxides  of  one  element,  we  gene- 
rally use  the  first  syllable  of  the  Greek  oidinal 
numerals,  designating  the  first,  second,  third, 
&c.  oxides  by  the  terms  protoxide,  drutoxide, 
tritoxide,  &c. ;  and  when  the  element  is  satu- 
rated with  oxygen  (still  not  acid),  it  is  termed 
a  peroxide.  Compounds  of  elements  with  one 
atom  and  a  half  oxygen,  or  of  two  of  the  ele- 
ment and  three  oxygen,  are  generally  distin- 
guished by  the  term  scsquioxides. 

Ozlip.  The  common  name  for  Primvla  A'a- 
tior ;  applied  also  very  frequently  to  umbellate- 
flowered  varieties  of  ttie  common  Primrose. 

Ozyooccna  (Gr.  d(^9,  and  k6kkos,  a  berry). 
The  genus  to  which  the  Cranberry  belongs. 
The  common  Cranberry,  O.palustris,  is  a  native 

Slants  of  shrubby  habit,  found  in  bogs,  and  pro- 
ucing  roundish  crimson  acid  berries,  which 
are  esteemed  by  many  persons  in  tarts  and 
preserves.  It  is  stated,  that  before  the  bogs  of 
Lincolnshire  were  drained,  the  Cranberry  was 
sold  in  Norwich  by  cartloada  Large  quanti- 
ties are  now  imported  from  Bussia.  The 
American  Cranberry,  O.  macrocarpus,  bears 
larger  berries,  but  they  are  aot  so  highly 
esteemed  as  the  common  sort 

Ozyven  (Gr.  6l6s,  and  y^vydtir,  to  generate)^ 
This  important  element  was  discovered,  in  1774, 
by  Dr.  Priestley,  who  obtained  it  by  heating 
red  oxide  of  mercury,  and  called  it  dephlogis'' 
Heated  air.  It  was  termed  empyreal  air  by 
Scheele,  and  vital  air  by  Condorcet.  The  name 
oxygen  was  given  to  it  by  Lavoisier,  from  its 
tendency  to  form  acid  compounds.  It  is  more 
abundantly  diffused  throughout  nature  than 
any  of  the  other  elementary  bodies ;  it  forms 
eight-ninths  of  the  weight  of  water,  one-fifth  of 
the  weight  of  the  atmosphere,  and  is  present 
(often  to  the  amount  of  from  forty  to  fifty  per 
cent)  in  nearly  all  the  mineral  bodies  of  which 
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the  crust  of  the  globe  is  composed.  Oxygen  is  a 
constituent  of  a  large  class  of  acids,  of  all  the 
alkalies,  excepting  ammonia,  and  of  the  alkaline 
earths ;  and  it  enters  largely  into  the  composition 
of  numerous  organic  substances  belonging  to 
the  animal  and  vegetable  kingdoms. 

Oxygen  gas  may  be  procured  by  heating,  in  a 
retort,  a  mixture  of  one  part  of  peroxide  of 
manganese,  and  eight  or  ten  parts  of  chlorate 
of  potash.  The  oxygen  is  deriyed  from  the 
decomposition  of  the  chlorate,  which  is  con- 
verted into  chloride  of  potassium  (KO,  ClO^ 
=  KCl  +  Oq).  It  may  be  collected  in  the  usual 
way  over  water  or  mercury.  If  it  contains 
traces  of  chiorine,  these  may  be  separated  by 
passing  the  gas  through  a  wash  bottle  con* 
taining  a  weak  solution  of  potash.  One  hundred 
grains  of  the  chlorate  will  yield  thirty-eight 
grains, » about  113  cubic  inches  of  oxygen:  or 
one  ounce  will  yield  nearly  two  gallons  of  the 
gas.  This  is  in  the  proportion  of  about  twenty- 
eight  gallons  of  gas  to  one  pound  of  the  salt. 

Oxygen  is  obtained  on  the  large  scale  by 
heating  to  full  redness  in  a  wrought-iron  bottle 
the  black  oxide  of  manganese,  reduced  to  a 
coarse  powder.  This  oxide  at  a  full  red  heat 
parts  with  one-third  of  its  oxygen :  three  pounds 
will  yield  nearly  a  cubic  foot  of  oxygen. 

Among  other  processes  for  procuring  oxygen, 
two  deserve  mention.  1.  The  first  depends  on 
the  production  and  decomposition  of  the  per- 
oxide of  barium,  which  is  procured  by  passing 
a  current  of  air  over  baryta  heated  to  low  red- 
ness in  a  porcelain  tube.  When  the  peroxi< 
dation  is  completed,  the  current  of  air  is  cut 
ofi^  and  the  tube  heated  to  full  redness ;  at  this 
higher  temperature  the  peroxide  returns  to 
the  state  of  protoxide,  or  baiyta ;  the  excess 
of  oxygen  is  evolved.  This  oxygen  may  be 
collected,  and  the  baryta  being  again  peroxi- 
dised,  yields  a  fresh  supply.  According  to 
Boussingault,  a  pound  of  baryta  will  thus 
^eld  about  nine  gallons  of  oxygiJi  gas.  This 
IS  the  only  method  at  present  known  by  which 
oxygen  in  the  gaseous  state  can  be  readily 
procured  from  the  atmosphere.  2.  Oxygen  has 
been  obtained  by  causing  the  vapour  of  boiling 
sulphuric  acid  to  pass  through  a  porcelain  tube 
containing  fragments  of  pumice,  and  heated  to 
full  redness :  the  products  are  oxygen,  aqueous 
vapour,  and  sulphurous  acid.  The  stdphurous 
acid  is  remoieed  by  a  weak  solution  of  soda, 
through  which  the  gaseous  products  are  passed. 

The  following  are  the  leading  characters  of 
oxygen  gas.  It  is  insipid,  colourless,  inodorous, 
and  permanently  elastic.  Its  specific  gravity, 
compared  with  air,  is  as  lltolO;  to  hydrogen, 
as  1 6  to  1.  100  cubic  inches  weigh  34*21  grains. 
Its  refractive  power,  in  regard  to  light,  is  less 
than  that  of  any  of  the  gases :  compared  in  this 
respect  with  atmospheric  air,  it  is  as  0'830  to 
1*000.  According  to  Tyndall,  it  has,  in  reference 
to  heat,  a  lower  absorbing  and  nuUating  power 
than  other  gases.  Faraday  has  shown  that  it  is 
the  most  magnetic  of  all  gases,  its  magnetic  force 
compared  with  that  of  the  atmosphere  being  as 
1 7 '5  to  3 '4,  so  that  it  occupies,  among  gases, 
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the  place  which  iron  holds  among  meUls,  and. 
as  with  iron,  its  magnetic  force  is  destroyed  bv 
a  high  temperature ;  but  returns  on  cooling. 
The  magnetic  properties  of  the  atmosphere  are 
almost  exclusively  due  to  the  oxygen  contained 
in  it^  and  Faiaday  has  suggested  that  the 
diurnal  variations  of  the  needle  m&T  he 
referable  to  the  increase  or  decrease  oi  the 
magnetic  force  in  the  oxygen  of  the  atmosphere 
as  the  result  of  solar  heat.  [Maobxeisil] 
Oxygen  is  evolved  by  electrolytic  acdon  at  the 
positive  electrode  or  anode,  and  occupies  a  high 
position  among  electro-negative  bodies  or  anions. 

Oxygen  is  dissolved  by  water,  but  only  in 
small  proportion.  At  60^,  100  cubic  inches  of 
water  dissolve  3  cubic  inches  of  the  gas ;  and 
at  32°,  about  4  cubic  inchea.  All  tenestrial 
waters  hold  it  dissolved,  and  in  this  condition 
it  is  fitted  for  the  respiration  of  fiah;  the 
blood  of  these  animalis  m  circulating  through 
the  giUs,  being  aerated  by  the  oxygen  diasohed 
in  the  water.  Oxygen  is  a  neutral  gas:  it 
does  not  alter  the  colour  of  blue  or  red 
litmus.  It  is  an  eminent  supporter  of  combus- 
tion, and  everything  bums  in  it  much  more 
vigorously  than  in  common  air.  Many  of  ita 
eompounos  are  acid,  many  alkaline,  and  manj 
neutral.  To  the  latter  the  term  oxiV^f  is  dir- 
tincti  vely  applied ;  and  where  a  base  unites  with 
more  than  one  atomic  equivalent  of  oxygen, 
the  respective  compounds  are  conveniently 
distinguished  by  a  Iditin  or  Greek  numeral 
prefix — ^thus  we  have  protoxides,  deutoxides 
or  binoxides,  tritoxides  or  teroxides,  indicating 
combinations  of  one  atom  of  base  with  one,  two, 
and  three  atoms  of  oxygen.  The  highest  oxidd 
is  frequently  termed  the  peroxide ;  and  when 
an  intermediate  proportion  of  combined  oxygen 
is  to  be  expressed,  as  where  two  atoms  of  an 
element  are  united  to  three  of  oxygen,  the  term 
sesquioxide  is  used.  In  the  add  oompoundSk 
the  different  proportions  of  oxygen  are  gene- 
rally announced  by  the  terminations  ow  aad  ie 
applied  to  the  basic  body ;  thus  we  have  snl- 
phurous  and  phosphorous,  and  sulphuric  and 
phosphoric  acids ;  and  in  some  cases  the  oxides 
are  similarly  distinguished,  as  when  we  spt^k 
of  nitrous  and  nitric  oxide.  When  two  atoms 
of  a  base  are  united  to  one  atom  of  ozygem  the 
combination  is  distinguished  as  a  suboxide  or 
dioxide  /  two  atoms  of  copper  and  one  of  oxr- 
gen  form  the  suboxide  or  dioxide  of  copper,  dsc 

The  atomic  equivalent^  or  combining  weight 
of  oxygen,  is  usually  taken  as  =  8»  in  referenoe 
to  hydrogen  as « 1 ;  and  if  the  volume-^ni- 
valent  of  hydrogen  be  also  assumed  as  « 1,  then 
the  volume-equivalent  of  oxygen  will  be =0*^, 
inasmuch  as  water  is  composed  of  1  volnm« 
of  hydrogen,  and  ^  a  volume  of  oxygen,  or  ly 
weight,  as  1  to  8 ;  the  equivalent  or  atomic 
we^ht  of  water  tJius  becomes  «=  9.  But  by 
those  who  adopt  Gerhardt's  notation,  this 
equivalent  of  oxygen  is  doubled.  [Notation, 
Chbmicajl.] 

OsjTf enated  "Wttlerb  A  name  formeriy 
applied  to  the  binoxide  of  hydrogen,  bat  now  re- 
stncted  to  the  solution  of  oxygen  gas  in  water. 
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•zyliydrof«ii  Slewplpe.  When  a  mix- 
ture of  one  Tolnme  of  oxygen  and  two  of  hy- 
drogen is  burnt  whilst  issuing  from  a  small 
aperture,  it  produces  intense  heat ;  and  instm- 
ments  under  the  above  name  have  been  oon- 
triyed  for  the  combustion  of  these  gases  so  as 
to  avoid  the  risk  of  explosion. 

Ozymel  (Or.  6^6s,  and  fi/Ai,  koney).  A 
mixture  of  honey  and  vinegar.  It  is  sometimes 
nude  the  vehicle  of  medicines,  as  oxymel  of 
squills,  &C. 

Ozynaoron  (Or.  6^6fmpor,  pointedly  foolish). 
In  Khetoric,  a  figure,  the  force  of  whidk  lies  in 
the  paradoxical  epithet  attached  to  the  subject 
of  the  proposition,  as  insaniens  aapientia  (mad 
-wisdom). 

0>y  ■muriatic  AeMU  This  name  was  oii- 
ginally  appHed  to  chlorine,  under  the  idea  that 
it  consisted  of  muriatic  acid  and  oxygen.  The 
fallacy  of  that  opinion  was  first  demonstrated 
by  Davv,  who  showed  that,  in  all  the  apparent 
cases  of  the  evolution  of  oxygen  from  chlorine, 
its  source  was  referable  to  the  presence  of  water 
or  of  an  oxide.  Chlorine  frequently  possesses 
a  stronger  attraction  for  metals  than  oxygen ; 
so  that,  when  metallic  oxides  are  exposed  to  its 
action,  the  chlorine  combines  with  the  metal 
to  form  a  chloride  (formerly  called  a  muriate)^ 
and  the  oxygen  is  evolved. 

Osy«pla  (Or.  h^vmria),  Pretematurally 
acute  vision. 

Oxyurl  (Or.  ^^,  and  odpcl,  a  tail).  The 
name  of  a  family  of  Pnpivorous  Hymenopte- 
rans,  comprehending  those  which  have  a  sort 
of  tail,  or  terminal  appendage,  produced  by  an 
external  ovipositor  or  borer.  A  genus  of  in- 
testinal worms  (Coilelminthans)  is  also  called 
Oxyums. 

Oyer  (Nor.  Fr.  o^er,  Lat.  audire,  to  hear). 
In  Law,  when  an  action  was  brought  on  a  bond 
or  other  specialty,  the  defendant  previously  to 
pleading  in  bar  might  formerly  crave  oyer  of 
the  instrument  on  which  the  action  was  brought, 
i.  e.  to  have  it  read  to  him ;  whereupon  it  was 
entered  verbatim  on  the  record.  Other  means 
of  compelling  the  production  of  documents 
hsTing  been  established,  over  was  abolished 
by  the  Common  Law  Procedure  Act  1862. 

Oyer  and  Terminer  (Fr.).  In  liaw,  a 
commission  directed  to  the  judges,  and  others, 
by  virtue  of  which  they  have  power,  as  the 
terms  imply,  to  hear  and  determine  all  trea- 
sons, felonies,  and  misdemeanours  committed 
▼ithin  a  county.  This  is  one  of  the  four  com- 
missions under  which  the  assizes  are  held  in 
the  different  counties,  the  others  being  the 
commissions  of  the  peace,  of  general  gaol  de- 
livery, and  of  nisi  prius. 

Oyex  (plur.  imperative  of  oyer).  *  Hear  ye.* 
The  cry  of  ushers  in  Norman  courts  of  justice, 
still  used  by  public  criers,  &c  in  England, 
though  metamorphosed  into  *  0  yes.' 

Oy«ter(Lat.  ostrea.  Or.  5<rrp€«r,  an  oyster). 
This  name  is  generally  understood  to  signirf 
the  species  of  Ostracean  bivalve  called  Citrea 
edulis,  which  is  one  of  a  numerous  genus, 
characterised  by  an  inequivalve  shell,  composed 
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of  two  irregular  LameUated  valves,  of  which  t]io 
convex  or  under  one  adheres  to  rocks,  piles,  or 
the  shell  of  another  individuaL  The  animal 
is  unprovided  with  either  a  byssus  or  a  foot; 
it  is  the  best  flavoured  of  its  class,  and  has, 
consequently,  been  always  much  esteemed. 
Vast  beds  of  oysters  are  artificially  formed,  and 
attended  to  with  great  care,  at  the  *  estuarv  of 
the  Thames  and  many  other  localities,  where 
the  temperature  of  the  water  is  somewhat  raised 
by  a  mixture  of  salt  and  fresh  water,  in  which 
they  best  thrive.  Certain  restrictions  and  re- 
gulations are  enforced  in  reference  to  the  (^alo 
of  oysters  in  the  metropolis,  in  order  to  favour 
the  multiplication  and  rearing  of  this  valiuible 
bivalve.  They  are  permitted  to  be  sold  from 
August  to  May,  the  close  months  being  May, 
June,  and  July.  They  cast  their  spat  or  spawn 
in  May,  when  the^  are  said  to  be  sick;  but 
begin  to  recover  in  June  and  July,  and  in 
August  they  are  perfectly  well.  Oysters  differ 
in  quality,  according  to  the  different  nature  of 
the  soil  or  bed.  The  best  British  oysters  are 
found  at  Purfleet ;  the  worst  near  Liverpool 
The  nursing  and  feeding  of  oysters  is  almost 
exclusively  carried  on  at  Colchester  and  other 
places  in  Essex.  The  oysters  are  brought  from 
the  coast  of  Hampshire,  Dorset,  and  other  mari- 
time counties,  even  as  far  as  Scotland,  and  laid 
on  beds  or  layings  in  creeks  along  the  shore, 
where  they  grow,  in  two  or  three  years,  to  a 
considerable  size,  and  have  their  flavour  im- 
proved. There  are  said  to  be  about  200  vessels, 
from  12  to  40  or  60  tons  burden,  immediately 
employed  in  dredging  for  oysters,  having  i'rom 
400  to  600  men  and  boys  attached  to  tbem. 
The  quantity  of  oysters  bred  and  taken  in  Essex, 
and  consumed  mostly  in  London,  is  supposed 
to  amoimt  to  14,000  or  16,000  bushels  a  year. 
Supplement  to  Eincy.  Brit.  art.  'Fisheries.') 
Oysters  formed  a  great  luxury  among  the 
Komans,  and,  as  in  France,  were  served  at  tho 
commencement  of  a  repast.  The  largest  and 
best  oysters  of  Italy  were  caught  on  the  shores 
of  the  Lucrine ;  but  the  Roman  markers  also 
received  supplies  from  this  country,  the  British 
oysters  being  then,  as  now,  in  the  highest  esti- 
mation. 

Ojrater  Catolaer  or  8ea-pfte  (Himant4>pus 
ostralegus),  A  small  Orallatorial  bird,  allied 
to  the  plover,  has  been  so  named  from  its  habit 
g(  (^ning  the  shells  of  bivalve  mollusca  with 
its  powerful  bill.  It  makes  no  nest.  It  is 
indigenous  in  the  northern  portion  of  the  Old 
World,  from  Ireland  to  Japan. 

Ojrater  Oreen.  A  name  given  to  Ulva 
Lactuca^  from  the  circumstance  that  its  bright 
green  fronds  grow  frequently  on  the  shell  of 
Uie  oyster. 

Oyster  Plaiit.  A  popular  name  for  the 
native  Steenhammaria  maritima^  the  leaves  of 
which  have  a  flavour  resembling  that  of  oysters. 

Oseena  (Or.  Hatpo,  from  JJ^w,  /  emell). 
An  ulcer  in  the  nose  which  discharges  a  fetid 
purulent  matter,  and  is  sometimes  symptomatic 
of  caries  of  the  bones. 

OsarUte.    An  amorphoui  or  fibrous  kind 


Digitized  by  VjOOQIC 


OZOKERITE 

of  Thomsonite,  from  the  Ozaj^  Moimtainfl, 
Arkansas. 

Oxokerite  (Gr.  6{€iyf  to  STneU,  and  <nip^5, 
wax).  A  mineral  resin,  resembling  a  resinous 
wax  in  oonsistence  and  translucence.  It  occurs 
in  amorphous  masses,  sometimes  fibrons  or 
foliated,  and  is  of  a  yellowish-brown  colour  by 
transmitted  lights  and  dark  leek-green  by  re- 
flected light.  It  has  an  agreeable  aromatic 
odour,  softens  by  the  heat  of  the  hand,  and 
may  be  kneaded  like  wax.  It  is  found  in  Urpeth 
CoUiery,  near  Newcastle-on-Tpie,  and  at  Upnall 
in  Linlithgowshire.  At  Slanik  and  Zietiisika, 
in  Moldavia,  it  occura  in  sufficient  quantity  to 
be  used  for  economical  purposes. 

Oxone  (Gr.  6ifiv),  'When  electric  sparks 
ar<$  passed  through  air  a  peculiar  odour  is  pro- 
duced, sometimes  referred  to  the  production  of 
nitric  acid,  but  which,  since  the  researches  of 
Schonbein,  in  1840,  is  now  generally  ascribed 
to  an  allotropic  modification  of  oxygen.  In 
this  country  the  subject  attracted  little  notice, 
till  Faraday,  in  a  lecture  at  the  Royal  Institu- 
tion in  June  1861,  gave  an  account  of  Schonbein's 
researches,  and  of  the  results  of  his  own  obser- 
vations. Since  that  time  much  curious  infor- 
mation has  been  obtained  upon  the  subject. 
The  term  ozone  has  reference  to  its  odour, 
which  has  been  described  as  resembling  that 
of  chlorine  in  a  yeiy  diluted  state,  or,  more 
correctly  perhaps,  that  of  a  stick  of  phosphorus 
fuming  in  the  air.  Something  similar  is  often 
smelt  in  the  atmosphere  on  a  frosty  morning ; 
and  in  these  cases  chemical  tests  indicate  ozone, 
].  e.  a  peculiar  condition  of  oxygen.  This  con- 
dition may  be  produced  in  various  ways ;  the 
simplest,  perhaps,  being  to  place  in  a  bottle 
of  air  a  stick  of  phosphorus  freshly  scraped. 
Sufficient  (Hstilled  water  should  be  poured  mto 
the  bottle  to  partially  cover  the  phosphorus; 
the  vessel  should  then  be  closed  and  kept  at  a 
temperatune  between  60°  and  70°.  The  phos- 
phorus is  oxidised  in  tiie  usual  way;  and  during 
this  oxidation  a  portion  of  the  oxygen  passes 
to  the  state  of  ozime,  and  is  diffiised  through 
the  air  of  the  bottle.  A  test  of  its  presence 
is  a  slip  of  paper  moistened  with  a  solution  of 
starch  and  loaide  of  potassium.  When  ozone 
is  formed,  this  paper,  on  immersion,  acquires 
a  blue  colour,  owing  to  the  production  of 
iodide  of  starch.  In  a  warm  room,  this  evi- 
dence of  ozone  is  procured  in  ten  or  twelve 
minutes ;  but  the  maximum  quantity  is  found 
in  six  or  eight  houra.  Only  a  small  part  of 
the  oxygen  undergoes  this  change;  and  if 
long  kept,  tlie  ozone  may  be  lost  by  combining 
with  and  oxidising  the  phosphorus.  Ozone  may 
be  produced  on  a  small  scale  by  placing  a  bit 
of  phwSphorus  with  water  in  a  watch-glass,  and 
inverting  over  this  another  glass  containing  the 
test-paper. 

Ozone  is  also  produced  by  passing  the  electric 
spark  through  oxygen,  and  it  is  formed  in  the 
electrolytic  decomposition  of  water. 

In  1860,  Schonbein  found  that  ozone  was  a 
product  of  the  slow  combustion  of  ether.    If  a 
little  ether  be  poured  into  a  bottle,  and  a  clean 
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glass  rod  heated  to  about  500°  introdiKf  1, 
vapoura  are  given  off,  which  cause  the  bluing 
of  iodised  paper;  and  the  readuary  ettu-r 
acquires  the  property  of  bleaching  the  blue 
sulphate  of  indigo. 

In  whatever  way  ozone  is  produced,  ita 
properties  are  the  same.  It  is  insoluble  in 
water,  alcohol,  and  ether.  It  is  dissolved  b; 
a  solution  of  an  alkaline  iodide^  converting  it 
into  an  iodate.  It  decomposes  the  protoaalts  of 
manganese,  producing  peroxide.  Silver  le&^ 
on  which  common  oxygen  has  no  action,  is, 
when  wetted  and  exposed  to  ozonised  air, 
oxidised,  and  the  ozone  disappears. 

Organic  substances  are  vanously  affected  by 
it.  It  bleaches  most  vegetable  colours,  and 
seems  in  all  cases  to  act  as  an  oxidifler.  It 
appean  to  be  a  powerful  disinfectant 

Ozone  is  in  all  cases  destroyed  by  a  high 
temperature,  and  when  heated  to  about  500" 
reverts  to  the  state  of  ordinary  oxygen. 
^  Schonbein  has  distinguished  what  he  con- 
siders as  a  modified  condition  of  ozone,  by  the 
term  antozone  (PhiloaophictU  Magazine  l'868), 
which  he  suspects  to  be  a  constituent  of 
certain  peroxides;  but  further  investigation 
are  required  for  the  establishment  of  his 
hypothesis.  It  seems  probable  that  antozoiw 
may  be  peroxide  of  hydrogen, 

Oxonometrsr*  This  term  has  been  applied 
to  the  means  of  detecting  the  presence  and  pro- 
portion of  ozone  in  the  atmosphere.  For  this 
purpose  paper  or  linen,  imbued  with  a  mil- 
ture  of  iodide  of  potassium  and  starch,  is 
principar.y  used.  It  ma^  be  prepared  as 
lollows :  One  part  of  pure  iodide  is  dissolved 
in  two  hundr^  parts  of  distilled  water;  t^Q 
parts  of  starch,  finely  powdered,  are  mixed 
with  the  solution,  and  the  liquid  gently  heated 
until  thickened  from  the  solution  of  the  starch. 
White  unsized  or  sized  paper  is  soaked  in  the 
liquid,  dried,  and  cut  into  slips  which  maj  be 
kept  in  a  stoppered  bottle. 

When  intended  for  use,  a  slip  of  the  paper 
is  exposed  to  a  free  current  of  air  in  a  spot 
sheltered  as  much  as  possible  from  rain,  %bt, 
and  foul  effluvia,  for  a  period  varying  firom^ 
to  twenty-four  houra.  A  box  has  been  con- 
trived for  thus  testing  the  atmosphere  by  Mr. 
Lowe.  {Proceedings  of  the  Bogal  Sodeiy,  voL 
10,  p.  631.)  By  exposure,  the  paper  be«>mes 
brown,  and  when  wetted  acquires  shades  of 
colour  varying  from  a  pinkish  white  and  iron 
grey  to  a  blue.  A  chromatic  scale  has  been 
contrived  by  Schonbein,  with  which  the  changes 
in  the  wetted  paper  may  be  compared.  Fr^my 
recommends  white  blotting-paper,  soaked  in  an 
alcoholic  solution  of  guaiacum,  and  dried  in  tha 
dark,  as  a  test  for  ozone.  By  exposure  to  an 
ozonised  atmosphere,  this  paper  acquires  a 
bright  blue  colour.  Houzeau's  test  is  a  strip 
of  htmus  paper  of  a  wine-red  colour,  of  vhic4i 
one  half  has  been  soaked  in  a  solution  of  iodide 
of  potassium  in  water,  in  the  proportion  of  one 
per  cent.  As  a  result  of  exposure  to  ozonised 
air,  the  iodised  portion  becomes  alkaline,  and 
the  paper  acquires  a  deep  blue  tint.     Tho 
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other  portion  preseryes  its  red  colour ;  and  by 
showing  an  acid  or  alkaline  reaction,  may  reveal 
the  presence  of  Taponrs  in  the  air,  which  might 
otherwise  be  a  source  of  error. 

Mr.  Lowe  observed  that  the  strongest  effect 
was  prodnced  daring  the  night,  and  at  some 
elevation  above  the  ground:  also  that  the 
months  of  January,  February,  and  March, 
gave  the  largest  amount,  both  day  and  ni^ht. 
On  a  nxunber  of  days  there  were  no  visible 
traces  of  ozone.  Other  observers  have  found 
it  to  vary  according  to  locality,  the  season  of 
the  year,  the  hour  of  the  day,  Uie  direction  of 
the  wind,  and  the  height  of  the  place  above 
the  level  of  the  sea.  It  is  seldom  found  in 
closely  inhabited  spots.  In  some  observations 
made  at  Brighton,  Mr.  Faraday  procured  evi- 
dence of  ozone  close  to  the  sea-shore,  as  well 
as  in  the  air  of  the  open  downs ;  but  none  in 
the  air  of  the  town.  Dr.  Angus  Smith  could 
not  detect  ozone  in  the  air  ofManchester ;  but 
at  a  distance^  it  was  easily  recognisable  when 
the  wind  was  not  blowing  from  the  town.  It 
has  been  objected  to  this  mode  of  testinff,  that 
the  change  in  the  iodide  may  be  due  to  chlorine. 
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nitric,  and  other  acids,  or  to  organic  compounds 
difiused  in  the  atmosphere,  and  not  to  ozone. 
But  it  is  to  be  observed  that  the  test-paper 
remains  unchanged  exactly  in  those  spots  where 
such  compounds  would  be  likely  to  exist  (i.e. 
in  inhabited  towns) ;  while  the  chemical  effect 
is  observed  to  be  at  a  maximum  on  open  heaths, 
or  downs,  on  the  sea-coast,  and  on  lofty  ele- 
vations, where  there  is  no  probable  source  of 
such  impurities.  It  is  possible,  too,  that  nitrie 
acid,  even  if  really  existing  in  the  air  of  those 
places,  may  itself  be  the  product  of  the  oxida- 
tion of  nitrogen  by  ozone ;  and  this  may  be  the 
source  of  nitric  acid,  often  found  in  rain-water; 
and  even  in  the  atmosphere.  The  absence  of 
any  reaction  for  118  aays  out  of  365,  and  the 
preater  effect  by  night  than  by  day,  in  wet  than 
in  dry  weather,  and  in  winter  than  in  summer, 
show  that  these  phenomena  are  not  due  to  the 
presence  of  such  impurities  in  the  air  as  those 
sugp^ested.  At  the  same  time,  the  presence 
of  iodate  of  potash  in  the  iodide  used,  may 
have  been  a  source  of  error.  A  discoloura- 
tion of  the  paper  might  then  be  produced  by 
sulphmous  add  and  (ndphuretted  hydrc^gen. 


P.  A  consonant  of  the  labial  series.  As 
was  to  be  expected  firom  the  approximation  of 
this  letter  in  sound  to  6,  it  is  susceptible  of 
interchange  with  the  latter  in  nearly  all  the 
languages  of  which  we  have  any  knowledge, 
but  more  especially  uf  the  German.  Both  in 
this  country  and  on  the  Continent  there  are 
whole  districts  in  which  the  ear  of  the  natives 
is  insensible  to  the  difference  between  the 
sound  of  these  letters,  and  in  which  they  are 
almost  invariably  confounded  in  pronunciation. 
Of  this  peculiarity  several  counties  of  Wales, 
and  the  whole  of  Lower  Saxony  in  Germany, 
present  noted  examples.     [Abbbbviation.1 

P.  In  some  MecQcal  formulss  P  is  used  as 
the  abbreviation  of  pvffiUus,  the  eighth  part  of 
a  handfuL 

P.  In  Music,  an  abbreviation  of  Piano 
[which  see]. 

P.  JB.  The  abbreviation  of  partes  eqwdes^ 
or  equal  parts. 

^  P»ea  (a  Brazilian  word).  A  small  spe- 
des  of  the  Linnaean  genus  Oxoiaf  distinguished 
^m  its  congeners  by  white  spots  on  a  dark 
ground. 

Paee  (Fr.  pas).  A  denomination  of  linear 
measure  of  uncertain  extent ;  assumed  by  some 
to  be  5  feet,  by  others  4*4  feeL  It  is  the  quan- 
tity supposed  to  be  measured  by  the  foot  from 
the  place  where  it  is  taken  up  to  that  where  it  is 
set  down.  The  ancient  Boman  pace,  considered 
as  the  thousandth  part  of  a  mile,  was  five 
Roman  feet,  and  each  foot  contained  between 
11'60  and  11*64  modem  English  inches; 
hi  nee  the  pace  was  about  68*1  I^glish  inches, 
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and  the  Boman  mile,  the  mUU  paseus,  equal 
to  1,614  yards.    [Mmi.] 

Paoea,  Military.    [Mabch.] 

Pacluu    [Pasha.] 

Pachaeamac.  The  name  given  by  the 
idolaters  of  Peru  to  the  being  whom  they 
worshipped  as  the  creator  of  the  universe.  In 
the  fruitful  valley  of  Pachacama  (whence  the 
name)  the  incas  dedicated  to  his  honour  a 
temple  of  such  wealth,  that,  notwithstanding 
the  rapacity  of  the  Spanish  soldiers,  by  whom 
it  was  plundered  before  the  arrival  of  Pizarro, 
that  general  is  said  to  have  drawn  from  it 
treasures  to  the  amount  of  900,000  ducats. 

Pacblra  (derivation  uncertain).  A  mag- 
nificent genus  of  tropical  plants,  belonging  to 
the  order  Sterculiacea,  better  known  under  the 
name  of  CaroHncOj  given  them  in  compliment 
to  the  Princess  Sophia  Caroline,  of  Baden. 
They  are  trees,  with  digitate  leaves,  and  showy 
fiowers. .  P.  alba  is,  according  to  Mr.  Purdie, 
one  of  the  most  useful  plants  of  New  Grenada, 
its  inner  bark  furnishing  the  whole  country 
with  strong  cordage.  P.  Barrigon  also  affords 
a  useful  fibre,  and  its  seeds  are  used  to  stuff 
pillows,  cushions,  &c.  Some  of  them,  as  P. 
Fendieriy  yield  a  useful  timber. 

Paolinollte  (Or.  irdxvri,  rime,  and  XiBos, 
stone).  A  fluoride  of  aluminium,  calcium,  and 
sodium,  occurring  in  shining,  transparent  co- 
lourless crystals  in  the  Cryolite  of  Greenland. 

Paobydermata  (Gr.  irax^s»  thick  \  94pfta, 
skin).  An  order  of  quadrupeds,  including  the 
elephant,  rhinoceros,  horse,  pig,  &c.,  distin- 
guished by  the  thickness  of  their  hides. 
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9Aelijg1o«mtm  (Gr.  mtx^',  and  yXSttrca, 
a  tongue).  The  name  of  a  &mily  of  parrots 
{Peiftacini),  comprehending  those  which  have 
a  thick  protractile  tongne. 

Paebjotes  (Gr.  irax^f,  and  oZs,  an  ear). 
The  name  of  a  family  of  bata  (Cheiroptera), 
incluiling  those  which  hare  thick  external  eara 

Paoliyrlilxiui  (Grr.  wax^^fiios,  from  wax^s, 
thick,  and  ^((a*  <t  root).  The  name  of  a  tropical 
fT^'iius  of  Leguminosa^  one  of  the  species  of  widch, 
P.  angftiatus,  produces  great  fleshy  roots,  which 
arc*  eaton.  The  roots  grow  in  a  horizontal  di- 
rection underground,  and  are  often  six  or  eight 
feet  long,  and  as  thick  as  a  man*s  thigh.  They 
are  of  a  dirty  white  colour,  and  insipid  when 
cooked,  but  are  used  as  food  in  times  of  scarcity. 
The  twining  stems  yield  a  tough  fibre,  which 
the  Feejcans  employ  in  the  construction  of 
fishing  net«.  The  plant  extends  OTer  the 
tropics  of  both  hemispheres. 

Paetlle  Ooesn.  This  yast  tract  of  open 
water  occupies  on  area  of  not  less  than  ninety 
millions  of  square  miles  (exdudtng  the  Indian 
Ocean),  Tery  thinly  dotted  with  comparatively 
small  islands  except  in  the  Indian  Archipelago. 

Its  limits  are  the  Arctic  and  Antarctic 
Oceans,  the  whole  western  coast  of  the  Ame- 
ricas, the  eastern  coast  of  Asia  as  far  as  the 
Malayan  peninsula,  the  islands  of  the  Indian 
Archipelago,  numerous  coral  reefs,  and  the 
north-eastern  and  eastern  coasts  of  Australia. 
In  some  parts  it  is  very  deep,  but  its  bottom  has 
not  been  so  systematically  surveyed  as  that 
of  the  Atlantic.  Its  coast  line  is  veiy  much 
smaller  than  that  of  the  Atlantic,  although  its 
area  is  much  larger.  The  drainage  into  it  is 
also  comparatively  smalL  Except  on  the  Asia- 
tic coast,  there  are  few  extensive  bays,  gulfs, 
or  inland  seas  connected  with  it.  Its  eastern 
side  is  free  of  islands,  but  the  west  is  entirely 
fringed  by  detached  land. 

The  general  form  of  the  Pacific  is  that  of  a 
wide  open  natural  basin ;  and  were  it  not  for 
the  long  series  of  tropical  islands  stretching 
nearly  half-way  to  America  from  New  Guinea, 
and  connected  by  numerous  coral  reefs,  there 
would  be  hardly  any  interruption  or  break  ob- 
servable. It  is,  no  doubt,  a  consequence  of  this 
absence  of  land,  that  the  winds  are  so  much 
more  regular  and  less  subje^ct  to  violent  dis- 
turbance on  it  than  on  other  s.'^as,  and  that  the 
name  of  Paci/io  has  become  applicable. 

The  currents  in  the  Pacific  are  less  con- 
siderable in  magnitude  and  force  thsn  in  the 
Atlantic,  and  the  winds  and  tides  are  more 
regular,  as  well  as  smaller  and  less  remarkable. 
The  shores  enclosing  this  ocean  are,  however, 
high  and  rocky ;  and,  so  far  as  America  is  con- 
cerned, they  rise  immediately  into  very  lofty 
mountains. 

The  bed  of  the  Pacific,  or  at  least  that  part 
of  it  between  the  tropics,  and  most  especially 
the  part  in  the  tropic  of  Capricorn,  is  subject 
to  great  and  systematic  depression,  as  is  proved 
by  the  innumerable  coral  reefs  and  islands 
of  coral  met  with  almost  throughout.  Where 
not  subject  to  depression,  much  of  it  seems  to 
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be  exposed  to  the  action  of  elevatcny  forees,  so 
that  a  large  section  of  this- part  of  the  wM 
is  in  active  movement.  By  f&r  the  most  re- 
markable lines  of  volcanic  action  on  the  gLbe 
belong  to  this  ocean,  one  of  them  commendnc; 
in  the  islands  of  the  Indian  Archipelago,  tnd 
extending  eastwards  into  the  Pacific,  snd  tk 
other,  equally  remarkable,  ranging  from  tiie 
north-west  coast  of  North  America  to  the  Stnits 
of  Magelhaens  and  Cape  Horn. 

The  oceanic  warmth  equator  crossn  the 
earth's  equator  near  the  middle  of  the  Paniie, 
and  remains  much  nearer  that  latitude  tliao  n 
the  case  with  the  ooeanie  warmth  equate  of 
the  AUantic 

Paellkmtion,  Bdlets  o&  The  term  usullj 
applied  to  the  edicts  issued  by  the  Fre&di 
monarchs  in  favour  of  their  Pit>testant  eah- 
jects,  in  the  view  of  allaying  the  oommodons 
occasioned  by  previous  persecutions.  The  fiist 
edict  of  this  nature  was  promulgated  br 
Charles  IX.  in  1562  ;  but  the  most  ttlebntiid 
was  the  Edict  of  Naittm,  issued  by  Henrr 
IV.  in  1698,  and  revoked  by  Louis  XIV.  in 
1685. 

Pacinian  Corpos^des.  Small  oval  bodies 
situated  on  some  of  the  ccrebro-spinal  and 
sympathetic  nerves,  especially  the  eutaofoos 
nerves  of  the  hands  and  feet,  are  so  called, 
after  their  discoverer,  Pacini. 

Packet.  In  Navigation,  this  word  mesnt 
originally  a  vessel  appointed  by  government  to 
cariy  the  mails  between  the  mother  coantiT 
and  foreign  countries  or  her  own  depeadende^ 
It  is  now  used  as  nearly  synonymous  vitJi  to 
ordinary  vessel  (chiefly  of  small  buideo),  that 
freights  goods  or  passengers. 

Packfonir-  The  CBinese  name  of  an  allcj 
of  nickel  and  copper  resembling  German  tilvrr. 
It  consists  of  7  parts  of  zinc,  2*5  copper,  and 
6*5  nickeL 

PaooB.  The  Peru>'ian  name  of  an  earthj- 
looking  ore,  whidi  consists  of  brown  oxide  of 
iron,  with  particles  of  xiative  silver  dissemi- 
nated through  it. 

Padding*  In  Calico-printing,  the  impreg- 
nation of  the  cloth  with  a  mordant 

Padding  aCadUnc  An  apparatas  vsf^ 
by  calico-printers  for  uniformly  imbuii:^  ijitet 
of  cotton  doth  with  any  mordant. 

Paddle  (Fr.  patrouiller,  indicating  the 
moving  of  water  by  the  foot;  Lat  pes;  Gr. 
irovs,  woZ6s),  A  kind  of  oar  or  flat  spooo  osed 
by  savage  nations  in  navigating  their  canoes. 
The  paddle  is  broader  at  the  end  thaa  tlw 
common  oar,  and  may  have  a  blade  at  one  or 
both  ends.  In  the  former  case  the  blade  is 
dipped  alternately  on  either  side  of  the  cuno^  '• 
in  tbe  latter,  less  motion  is  required — first  oa« 
blade  and  then  the  other  being  plunged  in  the 
water.  The  paddle  has  this  advantajge  over 
the  oar,  that  the  rower  faces  his  destinatioo; 
but  it  is  a  weaker  propeller,  as  the  rover's 
arm  and  back  have  to  conduct  the  foire  to 
the  boat,  a  service  performed  for  the  oar  bf 
the  fixed  rowlock.    [Scitllino.] 

~    "  [Stbam  Navtoatiok.] 
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Vmddle-wood.  The  timber  of  Aspido- 
merma  exeefsum,  a  stsrong  light  elastic  wood 
obtained  in  Guiana. 

FaddAOk  (A.-Saz.  peairoc,  fork:  Wedg^ 
▼cod).  This  term  was  formerly  applied  to  a 
strip  of  ground  in  a  park,  paled  round,  for 
hounds  to  ran  matches  in ;  but  at  present  it  is 
chiefly  used  to  denote  a  small  enclosure  under 
pasture,  imme^ately  adjoining  the  stables  of  a 
domain,  for  turning  in  a  sick  horse,  or  a  mare 
ftod  foal,  or  for  any  similar  purpose. 

Faddy.  Rice  in  the  unhusked  condition. 
A  paddy-field  is  a  field  of  growing  rice. 

Fadloluu  A  title  of  the  Turkish  sultan 
and  Persian  shah.  Formerly  the  Turkish  em- 
perw  conferred  this  title  upon  the  kings  of 
France  alone  among  the  European  sovereigns, 
but  we  believe  that  the  honour  is  now  likewise 
shared  by  the  emperors  of  Austria  and  Bussis. 
[Paska.] 

Fadoaii  Coin*.  In  the  Fine  Arts,  coins 
forged  by  the  celebrated  Faduans,  Cavino  and 
Basifliano,  who  were  also  the  artists  employed 
on  the  pope's  medals,  from  Julius  III.  to  Gre- 
goiy  XIII.  (1571).  These  coinv^old  the  first 
rank  in  indtations  of  ancient  medals  for  their 
masterly  execution.  M.  Beauvais  says  of  them, 
*that  they  are  seldom  thinner  than  the  ancient 
coins  themselyes ;  that  they  seldom  appear  as 
worn  or  damaged,  whilst  otiiers  very  frequently 
do,  especially  in  the  reverse,  which  sometimes, 
a.9  in  many  Othos,  appears  half  consumed  by 
time;  and  while  counterfeit  medals  are  very 
commonly  of  as  irregular  a  form  as  the  real, 
those  of  the  Paduan  masters  are  generally  cir- 
cular.' Still  more  modem  forgers  have  been 
content  to  mould  their  dies  from  the  produc- 
tions of  these  Paduan  engravers;  but  these 
are  cast  coins,  which  it  requires  no  very  ex- 
traordinary knowledge  to  detect  The  marks 
of  the  file  upon  their  edges  are  mostly  a  sure 
si^  of  the  imposition;  those,  however,  who 
collect  these  objects  of  art  should  be  con- 
stantly on  their  guard. 

Paean  (Gr.  UauJof),  Among  the  Greeks, 
properly  a  hymn  in  honour  of  Apollo,  who  was 
sLm)  called  Psean.  Also  a  war  song  before  or 
after  battle :  in  the  first  case  in  honour  of  As^ 
in  the  second  as  a  thanksgiving  to  Apollo. 

p£AN.  In  Ancient  Poetry,  a  foot  consisting 
of  four  syllables,  of  which  there  are  four  kinds ; 
the  Paean  primus,  secundus,  &c.    [Foot.] 

PflMolMtvtlata  (Or.  -roTf,  a  child,  and 
3arr((ig»,  /  baptise).  Those  who  hold  that 
baptism  should  be  administered  during  infancy. 
The  great  majority  of  Christian  churches  which 
allow  the  baptism  of  infants  are  thus  denomi- 
nated from  that  circumstance,  and  are  thereby 
distinguished  from  the  Antipcedobaptists,  i.e. 
those  who  deny  the  validity  of  infant  baptism. 
[Baptists.] 

Poeonla.  A  fine  genus  of  JRantmctdaceeB, 
very  popular  in  gardens  on  account  of  their 
large,  varied,  and  richly  coloured  fiowers,  which 
in  the  double-blossomed  varieties  resemble 
huge  double  roses.  The  subshnibby  species 
from  China  and  Japan,  commonly  called  2ree 
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Peonies,  are  sometimes  referred  to  a  distinct 
genus,  Mofttan,  The  fieshy  roots  of  P.  aUriftora 
are  sometimes  boiled,  and  eaten  in  broth  by 
the  natives  of  Northern  Asia.  The  plants  are 
known  by  prodiiring  many-seeded  foUides,  and 
by  bearing  their  stamens  on  a  glandular  disc. 

Pagan  (Lat  paganus,  from  pagus,  a  vH* 
lage).  Among  the  Bomans,  this  name  was 
appHed  to  all  who  lived  in  villages,  in  contra- 
distinction  to  the  inhabitants  of  cities.  In  its 
present  signification  it  is  the  opposite  of  Chria- 
tian,  being  synonvmous  with  heathen,  gentile^ 
and  idolater;  and  was  originally  so  applied 
because  the  inhabitants  of  villages  remained 
idoIat<ers  after  Christianity  had  been  intro- 
duced into  towns  and  cities.  The  precise 
priod  when  the  term  paaan  was  first  used  in 
Its  present  acceptation  has  not  been  ascer* 
tained.    [Heathbn.] 

Faganalla  (Lat.).  The  annual  festival  of 
the  Roman  Pagani,  or  inhabitants  of  the  Pagi, 
or  districts,  w&ch  are  said  to  have  been  insti- 
tuted by  Serrius  Tullius.  Each  country  tribe 
was  divided  into  a  certain  number  of  these 
districts,  which  existed  to  the  latest  times  of 
the  empire,  and  which  had  each  its  own  pre- 
siding magistrate  and  its  own  religious  rites. 

Fagaalam.  A  general  appelhition  for  the 
religious  worship  of  the  whole  human  race, 
except  of  that  portion  which  has  embraced 
Christianity,  Judaism,  or  Mohammedanisnou 

In  its  origin,  paganism,  as  a  system,  was 
simple.  [Monotheism;  Mttholoot;  Polt- 
THBistf .]  It  may,  however,  be  doubted  whether 
the  mythological  systems  of  the  Greeks  and 
Romans  were  to  any  great  or  even  to  any 
extent  the  results  of  a  deification  of  human 
heroes.  Such,  in  the  rationalism  of  later  phi- 
losophers, was  the  favourite  hypothesis  of  those 
who  were  perplex6d  at  the  strange  qualities 
and  adventures  attributed  to  many  of  the  gods; 
and  this  method  of  interpretation  was  carried 
to  its  extreme  point  by  Eu^merns.  (Grote's 
History  of  Greece,  part  i.  ch.  xvi.'i  But  the 
science  of  comparative  philology  nas  shown 
that  Phoebus,  Apollo,  Hercules,  Phaethon,  Or- 
pheus, the  Chantes  (or  Graces),  &c  are  them- 
selves mere  names,  and  that  some  of  them 
occur  as  mere  names  in  the  Vedic  poems.  It 
is  obvious  that  the  eipressions  in  which  such 
names  would  occur  in  their  original  sense  would 
assume  a  very  different  character  when  trans- 
lated into  the  conditions  of  human  Ufe.  If 
the  Sanscrit  Di/aus  (the  heaven)  loved  the 
earth,  which  everywhere  answered  to  that  love, 
this  in  the  mythology  of  Homer  would  be 
converted  into  the  various  loves  of  Zeus  (or 
Jupiter).  Thus  mythical  phrases,  beautiful 
and  innocent  at  the  firsts  might  give  birth  to 
myths  whose  immorality  repellS  the  later 
poets  and  philosophers  of  Greece,  (Max 
MiiUer's  Comparative  Mythology.) 

Pa^e  (Mod.  Lat.  pagius,  a  word  of  uncer- 
tain derivation ;  according  to  some,  from  pagus, 
village).  In  high  life,  a  youth  attached  to  the 
service  of  a  royal  or  noble  personage.  In 
the  ancient  Persian  court  (which  has  bees 


Digitized 


by  Google 


PAGE 

tenned  the  archetype  of  all  courts),  we  find  the 
usage  of  employing  a  nimiber  of  youths  of  the 
noblest  families  of  the  empire  in  personal  at- 
tendance on  the  sovereign.  Amon^  the  Greeks 
and  Romans  (to  whom  monarchical  mstitutions, 
strictly  so  called,  were  unknown),  no  analogous 
custom  appears  to  have  prevailed.  Among  the 
northern  nations,  on  the  other  hand,  personal 
service  of  this  sort  was  common,  The  name 
pageSy  however,  appears  confined  to  slaves  and 
attendants  of  an  inferior  class,  in  modem 
Europe,  until  the  reigns  of  Charles  VI.  and 
Charles  VII.  of  France.  (Fauchet's  Origine 
des  Chevaliers,)  As  chivalric  institutions  pre- 
vailed, the  office,  by  whatever  name  it  may  be 
called,  became  of  importance.  Courts  and 
castles  were  the  schools  in  which  the  young 
noble  passed  through  the  degree  of  page,  in 
ordsT  to  reach  the  higher  grades  of  esquire 
and  knight,  when  he  became  hors  de  page. 
In  the  sixteenth  century  the  chivalrous  cha- 
racter had  become  much  adulterated;  but 
the  custom  of  bringing  up  sons  as  pages  at 
courts  continued  until  the  oisorder  and  license 
of  the  age  rendered  the  service  so  dangerous 
that  it  was  no  longer  sought  by  the  better 
classes  as  a  mode  of  education  for  their  child- 
ren. Pages  then  became,  as  they  are  now,  mere 
relics  of  feudal  custom :  from  some  courts  they 
have  entirely  disappeared;  and  the  young 
noblemen  of  the  cadet  school  perform  the  office 
of  pages  on  solemn  occasions.  In  the  Queen's 
Household  there  are  a  certain  number,  with  the 
titles  of  state  pagea^  pages  of  the  presence,  &c. 

Paqb.  In  Printing,  one  side  of  the  leaf  of 
a  book.  A  folio  volume  contains  4  pages  in 
every  sheet,  a  quarto  8,  an  octavo  16,  a  duo- 
decimo 24,  an  octodecimo  (18mo.)  36  pages,  &c. 

Pagreant.  In  its  general  sense,  a  public  re- 
presentation or  exhibition  of  a  showy  and  splen- 
did character.  It  was  a  very  early  custom  in  the 
middle  ages,  both  in  England  and  on  the  Con- 
tinent, to  celebrate  festive  occasions  of  a  public 
nature,  as  royal  visits,  marriages,  &c.,  by  some 
ornamental  show  in  the  public  streets  of  cities. 
During  the  period  of  chivalry  these  shows  began 
to  be  exhibited  with  the  addition  of  masked 
figures  representing  allegorical  personages,  with 
appropriate  scenery ;  and  as,  in  process  of  time, 
speeches  in  verse  or  prose  were  put  into  the 
mouths  of  these  figures,  and  sometimes  a  kind 
of  dramatic  entertainment  performed  between 
them,  the  pageant  consequently  holds  a  place 
in  our  early  literature.  The  eariiest  speaking 
pageant  of  which  we  have  any  account  was 
presented  on  the  triumphal  entry  of  Henry  VI. 
into  London,  in  1432 ;  and  the  poetical  part  of 
it  is  conjectured  to  have  been  supplied  by  Lyd- 
gate.  The  reign  of  Henry  VIII.  was  fertile  in 
pageants  of  an  extraordinary  magnificence  and 
splendour.  In  the  reign  of  Queen  Elizabeth  they 
assumed  a  different  form,  and  were  both  devised 
and  enacted  with  much  more  elegance :  partly 
from  the  tincture  of  romantic  g^lantiy  which 
distinguished  the  court  of  the  maiden  queen, 
and  was  perceptible  in  all  the  homage  rendered 
to  her  by  her  subjects,  and  partly  from  the 
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'  sadden  developement  of  the  poetical  genius  of 
the  nation.  The  pageants  gradually  became 
I  more  dramatic,  and'  thus  approximated  more 
nearly  to  the  character  of  the  Masqitb,  whidi, 
under  her  successor,  became  the  fashionable 
court  entertainment.  Pageants,  however,  wtjw 
I  still  presented  by  the  city  of  Locdon,  which 
retained  a  poet  laureate  of  its  own  for  the 
purpose  of  inditing  the  spoken  part  of  them, 
down  to  the  year  1700,  or  thereabouts;  and 
the  lord  mayor's  procession  still  exhibits  som« 
characteristics  of  these  ancient  entertainineots. 
The  derivation  of  this  word  is  wholly  un- 
known, and  has  afforded  much  scope  to  tha 
fancy  of  etymologists. 

Vagliia  (Lai).  In  Botany,  the  sor&ce  of 
a  leaf. 

Paroda.  In  Architecture,  a  name  for  a 
Hindu  temple  containing  an  idoL  Sometimes 
it  signifies  the  idol  itself.  The  pagoda  is 
generally  of  three  subdivisions :  firsts  an  apart- 
ment whose  ceiling  is  a  dome  resting  <ffl 
columns  of  stone  or  marble — ^this  part  is  open 
to  all  persons;  second,  an  anakmeDt  fo^ 
bidden  to  all  but  brahmins;  tnird  and  last, 
the  cell  which  contains  the  statue  of  the  deitj, 
enclosed  with  a  massive  gate. 

Pagoda.  The  name  of  a  gold  coin,  value 
from  Ss.  to  9^.,  current  in  several  parts  of 
India.  It  is  also  the  name  of  a  silver  coin  of 
the  same  value,  on  which  are  stamped  ima^ 
of  the  Hindu  gods. 

Paffodlte.     A  mineralpgical  synoDym  of 

AOALUATOUTB. 

Pa^nrldeD  (Lat.  pagums,  Gr.  vdytn^,  a 
hermit-crab).  The  name  of  a  tribe  of  Macn- 
rous  Decapod  Crustaceans,  of  which  the  genu 
Pagurus  is  the  type.  Most  of  the  species  of 
this  family  inhabit,  parasitieally,  the  deserted 
shells  of  univalves. 

Palcrle.  One  of  the  rustic  names  for  the 
Cowslip,  Primula  veris,  chiefiy  used  in  the 
eastern  counties. 

Palnlm.  A  poetical  expression  used  by 
English  writers  for  pagan. 

Paiaa  and  Penalties*  nm  oC  A  species 
of  process  employed  to  inflict  punishment  on 
state  offenders  out  of  the  ordinaiy  eonrse  ai 
justice.  Every  bill  brought  into  3>arliameQt 
for  the  purpose  of  inflicting  such  punishment  is 
a  bill  of  pains  and  penalties,  of  which  bills  of 
attainder  [Attaikdeb]  are,  properly  speaking, 
a  species;  but  the  term  is  more  commonlT 
confined  to  bills  introduced  to  inflict  specified 
penalties  for  particular  acts.  The  latest  instance 
of  this  extraordinaiy  proceeding  was  the  bill 
of  pains  and  penalties  against  Queen  Caroline 
(1820),  introauced  into  the  House  of  Lords, 
and  passed  by  them,  but  not  carried  into  the 
Commons. 

Painter.  In  Kaval  langoa^  a  rope  used 
to  fiisten  a  boat  to  any  other  object 

Painter's  Colle.    [Coua] 

Painting  (Fr.  peinture).  In  strict  defini- 
tion, painting  is  an  art  which,  by  means  of 
light,  shade,  and  colour,  represents  on  a  plane 
surfflkce  all  objects  presented  to  the  eye  or  to 
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the  imaginfttion.  The  "Wiord  (ypd^tr)  used  to 
express  paintipg  among  the  G-reekB,  beins  the 
Mine  as  that  employ^  for  writing,  indicates 
the  tools  irith  which  drawing  was  performed 
among  that  people,  viz.  the  graphiSt  a  st^Ie  or 
p<>n  of  wood  or  metal,  used  on  a  levigated 
(Une  of  wcM)d,  metal,  or  some  other  prepared 
(^^>nDd ;  the  mode,  letters  or  lines.  Until  its 
o^«nitions  become  founded  on  the  faithful  re- 
prvsentations  of  visible  oljects  of  nature,  un- 
iiL$fi:rured  by  mannerism  and  modification  from 
thtf  fashion  and  habits  of  a  country  (such,  for 
iostance,  as  we  meet  with  in  the  Indian, 
E.'vptian,  and  Chinese  representations  of  the 
htuMD  form),  it  is  scarcely  entitled  to  the 
appi'llation  oif  fine  art ;  hence,  dismissing  with 
few  remarks  its  appearance  in  those  countries 
where  traces  of  it  in  that  condition  are  to  be 
foand,  we  shall  speak  chiefly  of  that  sesthetic 
developement,  simplicity  of  end,  and  unifor- 
mity of  pursuit,  which  enabled  the  ancient 
Greeks,  tne  great  arbiters  of  form,  to  carry  it 
to  a  degree  of  excellence  which  no  subsequent 
v;e  or  nation  has  been  able  to  surpass. 

Go^et,  in  his  Origine  des  LoiXt  says  that 
the  first  essay  of  the  art  of  writing,  using  the 
rxpression  in  itff  most  general  sense,  was  by 
means  of  the  representation  of  corporeal  objects : 
soch  as  the  Egj-ptian  hieroglyphics.  The  earliest 
ptDple,  he  says,  naturally  used  this  method  for 
exhibitiof^  their  thoughts,  and  commenced  by 
it>prMeDting  to  the  e^e  the  objects  they  wished 
to  impress  on  the  mind.  The  origin,  however, 
of  pamting,  properly  so  called,  involved  as  it  is 
Id  the  greatest  obscurity,  presents  one  of  the 
most  difficult  questions  in  the  history  of  the 
arta ;  and  opinions  are  veir  much  divided  as  to 
the  country  that  gave  birm  to  it  Pliny  says, 
that  the  Egyptians  boasted  of  being  acquainted 
▼ith  the  art  six  thousand  years  before  the 
Greeks;  but  his  words  are,  'Affirmant,  vana 
pradicatione,  ut  palam  est.'  The  specimens  of 
Egyptian  paintings  now  extant  exhibit  a  collec- 
tioD  of  conventional  representations  of  human 
and  other  figures  which  indicate  extremely 
sl^oder  advances  in  the  ssthetic  element  of 
the  art  They  are  mostly  rudely  drawn:  no 
notion  of  perspective  or  grouping,  as  we  under- 
stand il^  nor  sentiment,  appears  in  any  of  their 
proloctions,  thoufth  the  i!<gyptians  show  con- 
siderable practical  skill,  and  occasionally  great 
freedom  of  handling.  Their  resources  in  colours 
vere  very  ereat;  they  are  commonly  mixed 
vith  glue  size.  The  Greeks  got  their  colours 
from  the  £g3rptian8.  Tyre  and  Sidon  were 
Celebrated  for  their  artists;  Paris,  it  is  said, 
took  Sdonian  girls  with  him  to  Troy,  there  to 
work  their  many-coloured  embroideries.  This 
embroidery,  piclura  teJttilia,  is  the  only  kind  of 
painting  noticed  in  the  Homeric  poems. 

The  art  of  painting  in  China  seems  to  have 
7^'mained  the  same  from  time  immemoriaL  It 
has  never  exceeded  the  bounds  of  imitation, 
and  even  in  that  respect  it  is  devoid  of  taste 
and  truth.  The  human  figure  with  the  Chinese 
is  a  distorted  misrepresentation,  and  their  per- 
spective is  attained  by  piling  one  object  on  the 
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top  of  another  till  the  picture  is  aU  earth  and 
no  sky.  Invention  ana  imagination  were  never 
known  among  then^;  and  though  they  are  in 
many  resets  ingenious  in  manipulation,  their 
dexterity  is  exhausted  in  painting  the  fins  of  a 
fish  or  the  petals  of  a  plant 

Etruscan  art  is  known  to  almost  every  person 
by  the  vases  that  bear  that  name,  and  of  which 
there  is  an  extensive  and  interesting  collection 
in  the  British  Museum;  but  they  are  mostly 
of  pure  Greek  manufacture.  Though  the  his- 
tory of  this  nation  is  involved  in  obscurity, 
sufficient  information  has  reached  us  to  demon- 
strate the  height- of  perfection  to  which  they 
carried  the  fine  arts.  About  twelve  miles  from 
the  town  of  Civita  Vecchla  stood  the  ancient 
Etruscan  city  of  Tarquinii;  near  which  are 
found  a  considerable  number  of  sepulchral 
grottoes,  some  of  them  decorated  with  paintings 
and  figures  much  in  the  style  of  those  on  the 
Etruscan  vases.  Some  of  the  pictures  represent 
combats,  and  in  others  the  subjects  are  dances 
of  females,  all  executed  with  considerable  spirit 
(Micali,  MonuntenH  de^li  AnticH  Popoli  lUdiani, 
Flor.  1632-44;  Dennis's  Cities  and  Cemeteries 
of  Etrmia,  Lond.  1848.)  Their  pottery,  how- 
ever, appears  to  afford  the  greatest  number 
of  specimens  in  the  arts  of  design ;  the  forms 
displayed  in  the  contours  of  the  vases,  no  less 
than  the  paintings  with  which  they  are  deco- 
rated, evince  wonderful  elegance  in  design,  with 
purity  of  form,  and  ingenuity  in  its  delineation. 
Their  power  over  line  and  their  facility  of 
execution  may  be  easily  conceived  from  the 
absorbent  nature  of  the  material  upon  which 
they  wrought.  No  retouching  was  possible ;  but 
the  whole  must  have  been  completely  arranged 
in  the  mind  before  it  could  be  struck  off  by  the 
artist  Pliny  (xxxv.  6)  states  that  in  his  day 
the  town  of  Ardea,  an  ancient  city  of  Etruria, 
contained  in  the  temple  of  Juno  some  paintings, 
which  he  ascribes  to  a  period  anterior  to  the 
time  of  Tarcjuinius  Priscus,  and  mentions  with 
surprise  their  then  perfect  state  of  preserva- 
tion. At  Lanuvium,  also,  he  describes  a  naktsl 
group  of  Atalanta  and  Helen,  which  were  simply 
painted  on  the  wall,  and  exhibited  great  ment 
in  execution.  These  Caligula,  after  a  fruit- 
less attempt,  failed  in  removing.  Cere,  another 
Etruscan  city,  possessed  some  paintings  of  an 
early  date. 

In  the  following  remarks  on  Greek  painting, 
Fuseli's  first  Lecture  has  been  freely  made  use 
of;  for  full  details  of  the  subject,  the  reader  is 
referred  to  the  article  'Painting'  in  th^e Diet,  of 
Greek  and  Raman  Antiquities^  Lond.  1842,  and 
Womum's  Epochs  of  Paintinij,  Lond.  1864. 

The  vocabulary  of  the  t4M;hnicul  expressions, 
nature^  beauty,  graof^  taste,  copy,  imitation, 
genius,  and  taimt,  is  explained  as  follows: 
By  nature  is  meant  the  general  and  permanent 
principles  of  visible  objects,  neither  disfigiired 
by  accident  nor  distempered  by  disease,  neither 
modified  by  fashion  nor  local  habits.  Beauty 
is  that  harmonious  whole  of  the  human  frame, 
that  unison  of  parts  to  one  end,  which  enchants 
us.    It  is  the  result  of  the  standard  set  by  the 
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great  masten  of  the  art,  the  ancients,  and 
confirmed  by  modem  imitation.  Grace  is  an 
artless  balance  of  motion  and  repose,  spring- 
ing from  character,  founded  on  propriety,  and 
neither  falling  short  of  the  demands  nor  over- 
leaping the  modesty  of  nature.  Applied  to 
execution,  it  is  that  dexterous  ^wer  which  hides 
the  means  by  which  it  is  attamed.  By  taste  is 
meant  not  crudely  the  knowledge  of  what  is 
right  in  art^  but  an  estimation  of  the  degrees 
of  excellence  by  comparison,  proceeding  from 
justness  to  refinement.  Copy,  though  generally 
confounded  with  imitation,  la  essentially  dif- 
ferent in  operation  and  meaning.  Precision  of 
eye  and  obedience  of  hand  are  the  requisites 
of  the  former,  without  pretence  to  choice  or 
selection;  whereas  choice,  directed  by  judg- 
ment or  taste,  is  the  essence  of  imitation. 
'Of  qenitu  I  shall  speak  with  reserve,'  says 
Fuseli;  'for  no  word  has  been  more  indis- 
criminately confounded;'  by  genius  is  meant 
the  power  which  enlaiges  the  circle  of  human 
knowledge,  which  discovers  new  materials  of 
nature,  or  combines  the  known  with  novelty ; 
whilst  taient  arranges,  cultivates,  and  polishes 
the  discoveries  of  genius. 

Beligion  was  the  motive  of  Greek  art ;  it  was 
therefore  natural  that  they  should  endeavour 
to  invest  their  own  authors,  for  they  considered 
themsebres  of  divine  origin,  with  the  most  per- 
fect form;  and  as  man  alone  possessed  that 
form,  they  completely  and  intellectually  stu- 
died his  elements  and  constitution.  A  climate 
favourable  to  the  developement  of  that  con- 
stitution, and  the  establishment  of  exercises 
by  their  civil  and  political  institutions,  created 
models  in  nature  which  raised  Greek  art  to  the 
highest  excellence. 

Skiagrama,  or  simple  shaded  outlines  such  as 
we  see  on  the  earlier  vases,  similar  to  those 
known  under  the  name  of  silhouettes,  were  the 
first  essays  of  the  art  They  had  no  addition 
of  character  or  feature  but  what  the  profile 
of  the  object  thus  delineated  could  afford. 
'  Greek  art  had  her  infancy ;  but  the  Graces 
rocked  the  cradle,  and  Love  taught  her  to  speak. 
If  ever  legend  deserved  our  belief,  the  amour- 
ous  tale  of  the  Corinthian  maid,  who  traced 
the  shade  of  her  departing  lover  by  the  secret 
lamp,  appeals  to  our  sympath;)r  to  grant  it.' 

Both  the  plastic  and  paphic  arts  owe  their 
origin,  according  to  this  romantic  legend,  to 
the  same  source.  The  daughter  of  Bibutades, 
a  potter  of  8icyon,  settled  at  Corinth,  struck 
with  the  shadow  of  her  lover  cast  by  her  lamp 
on  the  wall,  drew  its  outline,  and  with  such 
precision  that  her  father  cut  away  the  plaster 
within  the  outline,  and  took  an  impression  from 
the  wall  in  clay,  wiiich  he  baked  with  the  rest 
of  his  pottery.  The  legend  adds  that  this  sin- 
gular u-rrdcotta  was  still  preserved  at  Corinth 
until  the  destruction  of  the  city  by  Mummius. 
146  B.C.  This  simple  first  form  or  skiagram 
(trKurfp4^nu»a)  was  also  when  in  colour  essen- 
tially a  monochrome  {ijuovoxp^y^vrov). 

The  next  step  of  the  art  was  the  monogram 
(j*iur6ypafiftoif).  I.e.  the  outline  of  figures  w4th- 
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out  light  or  shade,  with  the  addition,  bov- 
ever,  of  parts  within  the  figure,  soch,  for 
instance,  as  the  outlines  of  Flaxman.  It  vi8 
invented  by  Philocles  of  Egypt  or  Cleanthee  of 
Corinth ;  but  the  first  who  acquired  lepotatioa 
by  this  kind  of  art  were  Aidices  <^  Connih 
and  Telephanes  of  ^cyon.  From  this  to  the 
monochrome,  or  painting  of  a  single  colour  ^th 
light  and  shade,  at  first  apparently  on  a  vfait« 
ground,  generally  of  a  red,  sometimes  of  a  dxA 
brown  or  black  colour,  was  the  next  ad?&nce. 
The  first  eminent  colourist  of  this  class  to 
CLeophantus  of  Corinth.  The  next  step  wu 
the  supezinduction  of  different  colours,  or  iha 
invention  of  the  polychrome,  which,  by  the  »!- 
dition  of  the  pencil  to  the  style,  raised  the 
stained  drawing  to  a  legitimate  pictnie.  Hy- 
giemon,  Binias,  and  Charmadas  are  mentioned 
by  Pliny  as  having  been  famons  monochiomistiu 
It  is,  of  course,  only  in  the  polychrome  that  ve 
have  the  real  developement  of  the  art  of  paint- 
ing, the  art  of  representing  natural  objects  in 
a  natural  manner,  the  (wypa^ia  of  the  Greeks. 
Eumarus  of  Athens  and  Cimon  of  Cleons  v^eT^> 
among  the  earliest  pioneers  of  the  art,  the 
latter  being  spoken  of  as  the  inventor  of  fon^ 
\  shortenings — catagrapha, 
I  Polygnotus  is  the  first  great  name  thit 
I  appears  on  record  at  a  period  when  some  satis- 
factory history  of  the  art  might  be  commene^iL 
He  flourished  about  460  years  b.c.  So  great 
was  his  success  in  the  Poecile  at  Athens,  anA 
the  Lcsche  or  public  hall  of  the  temple  of 
Apollo  at  Belphi,  that,  in  a  general  comicil  of 
the  Amphictyons,  it  was  solenmly  decreed  that 
his  expenses,  whenever  he  travelled  in  Gretce, 
should  be  borne  at  the  public  charge.  From 
the  description  of  his  pictures  by  Pansanias,  it 
would  seem  that  composition  in  painting,  as  ve 
now  understand  that  term,  was  not  at  all  under- 
stood, inasmuch  as  that  author  begins  his  de- 
scription at  one  end  of  the  picture  and  finishi's 
at  ^e  opposite  extremity,  whidi  indicates  prett j 
plainly  that  there  could  be  no  central  group 
or  figure  to  which  the  rest  were  subordinatif. 
Aristotle  (Poetioa,  ii.  ii.)  savs  that  Folygnotirs 
improved  his  model;  and  if  we  consider  the 
variety  of  powers  by  which  the  parts  of  his 
pictures  were  distinguished,  it  would  be  unfair 
to  say  that  the  piimitive  arrangement  ju^t 
mentioned  arose  from  want  of  comjpxehen^ion 
in  the  artist.  The  separate  groups  lilostrattxl 
different  subjects,  and  constituted  probably 
several  pictures.  The  style  of  Polygnotus 
may,  like  that  of  Phidias^  be  called  genrrie. 
The  subjects  of  his  great  works  at  Belj^  were 
the  Destruction  of  Trog  and  the  Descent  of 
Odgsseus  (Ulysses)  to  Hades,  and  were  knovn 
as  the  Iliad  and  Odyssey  of  Polygnotus.  Tto 
German  painters,  the  brothers  Riepenhanseo, 
have  attempted  the  revival  of  these  celebnittd 
compositions.  (Peiniurcs  de  Poiggnote  a  Dd- 
phes  dcssinSes  ct  gravies  ^aprh  la  Description 
de  Pausanias,) 

The  principal  contemporaries  of  Polygnotos 
were  Bionysius  of  Colophon,  a  portrait painttr; 
Micon  of  Athens,  an  excellent  horse  painter; 
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and  Faiueniis  of  A&ens,  the  nephew  of  Fhidias, 
vhoni  he  aasistad  m  the  decorationa  of  the 
throne  of  the  Olympian  Jupiter. 

After  these,  about  420  b.  o.,  came  Apollodoroa 
the  Athenian.  '  Thia  painter/  says  FuseU, '  ap- 
plied the  essential  principles  of  Polygnotns 
to  the  delineation  of  the  species,  by  investi- 
gating  the  leading  forms  that  discriminate  the 
Tarious  classes  of  human  qualities  and  passions. 
The  acuteness  of  his  taste  led  him  to  oiscoyer, 
that  as  all  men  were  connected  by  one  general 
form,  ao  they  were  separated  each  by  some  pre- 
dominant power  which  fixed  character  and  bound  | 
them  to  a  class.'  Pliny  and  Plutarch  considered  I 
ApoUodorus  as  the  first  colourist  of  his  age. 
It  is  prolKible  from  their  descriptions  that  he 
was  the  inventor  of  local  colour  and  tone,  which 
received  from  the  former  the  term  splendor. 
lie  seems  to  have  been  a  kind  of  Kembrandt  in 
eifect ;  he  was  called  the  Shadower,  Zeuxis  of 
Ileradea,  in  Macedonia,  succeeded  to  Apollo- 
dorus,  and,  by  uniting  in  one  figure  the  most, 
perfect  pirts  of  many  models,  produced  an 
ideal  form  (his  Uden  of  Oroton),  which,  in 
his  opinion^  constituted  the  supreme  degree  of 
haman  beauty.  Luciau  describes  a  picture  he 
exhibited  at  the  Olympic  games  as  remarkable 
for  its  inrentioQ ;  it  was  the  representation  of  a 
female  Centaur  suckling  her  young,  and  the 
account  is  to  be  found  iu  the  memoir  inscribed 
with  the  name  of  Zeuxis. 

Farrhasins,  a  native  of  Ephesus,  but  a 
citizen  of  Athens,  was  the  son  and  disciple  of 
Ercnor,  and  contemporary  of  Zeuxis.  By  his 
subtle  examination  of  outline,  he  established 
that  standard  of  divine  and  heroic  form  which 
raised  him  to  the  authority  of  a  legislator  from 
whose  decisions  there  was  no  appeal.  That  he 
was  a  thorotigh  master  of  allegory,  is  evident 
from  his  embodying  by  signs,  universally  under- 
stood, the  Athenian  ^ople  (AHM02),  in  which 
he  expressed  at  once  its  contradictory  qualities. 
*  Perhaps,'  observes  Fuseli,  *  he  traced  the  iarring 
branches  to  their  source,  the  aboriginal  moral 
principle  of  the  Athenian  character,  -^uch  he 
made  intuitive.  This  supposition  alone  can 
she'd  a  dawn  of  possibility  on  what  else  appears 
impossible.'  In  his  competition  with  Timanihes 
the  Cythnian,  or,  as  some  say,  of  Sicyon,  he 
had  the  mortification  to  be  declared  by  a  ma- 
jority of  votes  inferior  to  him.  The  subject  of 
the  competition  in  which  he  was  thus  defeated 
was  the  contest  of  Ajax  and  Ulysses  for  the 
arms  of  Achilles. 

Parrhaains  is  said  to  Jiave  combined  the  tone 
of  ApoUodorus  with  the  fine  form  of  Zeuxis, 
and  the  classic  invention  and  expression  of 
Polygnotns ;  but  he  was,  says  Pliny,  the 
most  insolent  and  arrogant  of  artists. 

No  picture  of  antit^mty  has  acquired  so  much 
eelebrity  as  the  sacrifice  of  Iphigenia  in  Aulis 
by  Timanthes.  Quintilian  informs  us  that  it 
was  painted  in  contest  with  Colotes  of  Teos,  an 
artist  from  the  school  of  Phidias,  and  crowned 
with  victory  at  its  rival  exhibition.  This  pic- 
ture, whidi  has  been  the  subject  of  the  un- 
limited praise  of  critics  of  antiquity,  has,  in 
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modem  times,  been  the  subject  of  criticism, 
from  the  circumstance  of  Timanthes  hiding  the 
face  of  the  father  (Agamemnon)  of  the  victim 
in  his  mantle,  as  being  unable  by  his  art  to 
express  the  intensity  and  agonv  of  his  grief. 
Upon  this  Sir  Joshua  Beynolds  observes  in 
his  Eighth  Discourse,  '  If  difi&culties  overcome 
make  a  great  part  of  the  merit  of  art,  difficul- 
ties evaded  can  deserve  but  little  commendation.' 
The  French  critic,  Falconet,  has  not  been  less 
unsparing  than  the  English  president  in  his 
condenmation  of  the  artifice.  The  answer  of 
Fuseli  to  these  critics  appears  to  us  satisfactory. 
He  says,  'The  subject  of  Timanthes  was  the 
immolation  of  Iphigenia.  Iphigenia  was  the 
principal  figure ;  and  her  form,  her  resignation, 
or  her  anguish,  was  the  painter's  principal 
task :  the  figure  of  Agamemnon,  however  im- 
portant, is  merely  accessory,  and  no  more 
necessary  to  make  the  subject  a  completely 
tragic  one  than  that  of  Clytemnestra,  the 
mother ;  no  more  than  that  of  Priam,  to  im- 
press us  with  sympathy  at  the  death  of  Poly- 
xena.'  Again,  'They  ascribe  to  impotence 
what  was  the  forbearance  of  judgment  Ti- 
manthes felt  like  a  Either ;  he  did  not  hide  the 
face  of  Agamemnon  because  it  was  beyond  the 
power  of  his  art — not  because  it  was  beyond 
the  possibility,  but  because  it  was  beyond  the 
digmty  of  expression ;  because  the  inspiring 
feature  of  paternal  affection  at  that  moment, 
and  the  action  which  of  necessity  must  have 
accompanied  it,  would  either  have  destroyed 
the  grandeur  of  the  character  and  the  solemnity 
of  the  scene,  or  subjected  the  painter  with  the 
majority  of  his  judges  to  the  imputation  of 
insensibility.'  The  same  expedient  to  express 
grief  was  adopted  by  Michael  Angelo  in  the  figure 
of  Abijam,  and  by  Raphael  in  the  Expulsion 
from  Paradise^  borrowed  from  Masaccio.  These 
were  the  artists  who  formed  the  second  school 
of  art,  and  established  its  end  and  limits.  On 
it  was  founded  the  third  period  of  sti^e,  the 
Alexandrian,  in  which  refinement  inducted  a 
grace  and  beauty  to  forms  not  to  be  surpassed. 
It  was  the  last  stage  of  progression  and  acquisi  - 
tion,  and  was  characterised  by  refinement  of 
execution  and  individuali^  of  representation. 
This  appears  to  have  been  chiefly  brought  about 
by  Eupompus  of  Sicyon:  and  his  authority  was 
so  great  that  out  of  the  Asiatic  and  Grecian 
schools  of  painting  he  formed  a  third,  by  divid- 
ing the  last  into  Uie  Attic  and  the  Sicyonian. 
\^en  consulted  by  Lysippus  (Pliny  1.  tlxv.) 
on  a  standard  of  imitation  m  art,  he  pointed  to 
'  the  crowd  passing  by ;  observing  that  nature, 
not  an  artist^  should  be  the  object  of  imitation. 
Pamphilus,  a  Macedonian,  the  master  of  Apelles, 
and  the  most  scientific  artist  of  his  day,  adopted 
the  doctrines  of  Eupompus.  To  the  art  of 
I  painting  he  joined  the  study  of  mathematics, 
and  held  the  opinion  that  without  the  aid  of 
I  geometry  no  painter  could  ever  arrive  at  per- 
I  fection.  This  period  is  rich  in  great  names, 
I  all  distinguished  for  some  special  quality. 
Pamphilus  of  Amphipolis  and  his  pupil  Mt^lan- 
'  thins  were  remarkable  for  their  effective  corn- 
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position ;  Apelles  of  Cos  or  of  Colophon  for 
grace  or  beauty;  Protogenea  of  Caunus  for 
elaborate  execution ;  Pausias  of  Sicjon  and 
Nicias  of  Athena  excelled  in  light  and  shade 
of  various  kinds — the  latter  in  his  youth 
had  been  a  painter  of  statues  (an  iyaXfun-wp 
^KawTT-fis)  ;  Euphranor  the  Isthmian  was  dis- 
tinguished for  his  universal  excellence,  or  per- 
haps what  may  be  termed  Academic  precision ; 
Nicomachus  of  Thebes  for  boldness  of  execution; 
Aristides  his  brother  for  intensity  of  expres- 
sion ;  Theon  of  Samoa  for  his  prolific  fancy ; 
Athenion  of  Maronea  for  accuracy  and  se- 
verity of  style,  especially  in  colour;  besides 
others  of  less  note,  as  Philoxenus  of  Eretria, 
a  battle  painter,  Asclepiodorus  of  Athens, 
and  Echion.  In  Apelles,  we  are  told  by 
Pliny,  unrivalled  excellence  was  found.  Grace 
waa  his  powerful  and  peculiar  faculty,  in 
which,  ana  in  knowing  where  to  stop,  he  sur- 
passed all  that  preceded  him,  and  left  not  his 
equal  in  the  wond.  The  story  of  the  lines  or 
sketches  which  were  drawn  by  himself  and 
Protogenea  at  Bhode^,  in  competition  with  each 
other,  18  not  a  legendary  tale,  but  a  well  at- 
tested fact.  Aristidea  of  Thebes,  and  contem- 
porary of  Apelles,  was  the  first  who,  by  the 
rules  of  art,  attained  a  perfect  knowledge  of 
expressing  the  passions  and  affections  of  the 
mind.  The  hiatoiy  we  have  of  the  picture 
which  Alexander,  at  the  sacking  of  Thebes, 
sent  to  Pella,  proves  his  power  of  infusing  the 
passions  into  his  works.  In  it  were  expressed 
the  anguish  of  maternal  affection  and  the  pangs 
of  death.  Euphranor,  the  pupil  of  Aristides, 
is  said  to  have  carried  still  further  the  refine- 
ments of  that  expression  so  powerful  in  the 
hands  of  his  master.  Skilled  in  sculpture  aa 
well  aa  painting,  hia  conceptiona  were  noble 
and  elevated,  his  style  masculine  and  bold ;  and 
he  was  the  first  who  distinguished  himself  by 
imparting  majesty  to  his  heroes.  Asclepiodorus, 
the  Athenian  sculptor  aa  well  aa  painter,  was, 
aa  the  latter,  celebrated  for  the  beauties  of  a 
correct  style  and  the  truth  of  his  proportions. 
Apelles  allowed  himself  to  be,  in  diese  re- 
spects, as  much  inferior  to  this  artist,  aa  he 
waa  to  Amphion  in  the  good  ordering  and 
diaposition  of  hia  fiigurea. 

Li  Rome,  also,  a  taste  for  painting  was  rapidly 
spread  after  the  conquests  of  Greece  and  Sicily, 
but  the  artists  were  for  many  generations 
almost  exclusively  Greeks.  Rome  waa,  how- 
ever, always  more  distinguished  for  its  collec- 
tions than  for  its  artists,  who,  of  whatever 
country,  were  for  the  most  part  portrait  painters 
and  decorators.  The  Roman  collectors,  like 
those  of  Egypt^  gave  extravagant  prices  for 
ancient  pictures  ;  and  some  masterpieces,  even 
in  this  early  time,  were  destroyed  by  inexpert 
picture  cleaners.  For  a  long  period  after 
the  reigns  of  Vespasian  and  his  son  Titus, 
painting  as  well  as  sculpture  continued  to 
flourish  in  Italy.  Even  under  their  successors, 
Domitian,  Nerva,  and  Trajan,  they  met  with  as 
much  encouragement  as  in  the  most  palmy 
state  of  the  arts  in  Greece.  Under  Hadrian, 
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the  Antonines,  Alexander  Sevems,  Constantine, 
and  Valentinian,  the  art  of  painting  continued 
to  be  an  object  of  interest ;  but  at  length,  m  the 
reign  of  Phocas,  with  the  fall  of  the  empire, 
it  was  involved,  like  the  rest  of  the  noble  uts 
and  sciences,  in  the  common  ruin  brought  aboat 
by  the  invasions  of  northern  barbarians. 

Greek  painting,  however,  was  not  only  sarri- 
ficed  to  the  lust  of  Roman  conquest ;  its  decaj 
was  hastened  by  inherent  vices,  by  pandering 
to  depraved  and  vulgar  tastes.  The  Gnela 
had  their  caricaturists  and  their  ffenre  pabt«n. 
Some  men,  such  as  Pyreicus,  and  Antiphiliifl.  an 
Egyptian,  acquired  great  names  for  their  pic- 
tures of  the  ordinary  scenes  and  incidents  of 
low  life.  The  greatest  blow,  however,  expe- 
rienced by  the  imitative  arts  of  antiquity,  m 
from  the  change  of  religion  and  the  establish- 
ment of  Christianity.  The  losaes  cansed  by 
the  early  Christian  iconoclasts  were  OTe^ 
whelming;  even  the  inroads  of  barbarians  and 
the  decay  involved  by  age  together  can  hare 
done  but  little  injury  compared  with  the  wilful 
destructions  of  a  blind  religious  fanatirism. 

The  Greeks  painted  in  tempera  and  in 
encaustic :  apparently  never  in  treaco.  The 
tempera  or  oistemper  was  much  the  same  as 
the  modern  guazzo,  or  that  practised  by  the 
early  Italian  painters,  egg  and  fig  sap  being 
the  chief  vehicles.  In  encaustic  painting,  the 
colours  were  mixed  with  a  little  resin  and  wax, 
and  the  picture  was  afterwards  heated  or  bvnt 
in  by  means  of  a  cauierium  or  hot  iron :  sobm 
celebrated  masters  were  distinguished  in  one 
method,  some  in  another.  There  are  masj 
remains  of  ancient  painting  at  Pompeii  and 
elsewhere,  generally  showing  great  fadlityoi 
execution,  but»  in  all  decorative  work,  an  «^- 
ordinary  disregard  or  want  of  ai^i«dation  of 
perepective.  Among  the  finest  examples  of 
ancient  compositions,  are  the  huge  mosaic  of 
the  battle  of  Issus  in  the  Casa  del  Faxmo.  at 
Pompeii,  discovered  in  1831 ;  and  the  pointiiig 
of  the  so-called  Aldobrandini  marriage,  dis' 
covered  on  the  Esquiline  early  in  the  sensi- 
teenth  century,  and  long  preserved  in  tht 
Aldobrandini  Villa,  but  since  1818  in  the  Vati- 
can, where  it  was  placed  bv  Pius  VIT.,  who  pnr^ 
chased  it  of  the  Aldobrandini  family  for  2,000 
guineas.  Of  the  numerous  works  on  anrient 
painting,  the  following  are  important:  BaitoU, 
Bccueilde  Pfintitres  Antiques,  imitksJid^emcBt 
pour  lee  Ondfurs  et  pour  le  Traits  &a  Pmi 
1757,  folio ;  R.  Rochette,  Peintures  Antiques,  or 
liheherches  sur  PEmploi  de la  Peinturr ^.Tm 
1836,  4to. ;  Letronne,  Lettres  d^tm  Antiquaire 
a  un  Artiste,  Paris  1840, 8vo. ;  Zahn,  JHtsdhoM- 
ten  Omamettte  und  Merkwurdigsten  Gemidde 
cus  Pompeii  fc.  Berlin  1828 — ff,  foho ;  John, 
Maler^idtrAftm,  Berlin  1836,  8va  ;  andRosel- 
lini,  Monumenti  dilt  Egitio  s  ddla  NuHa  fe. 
Pisa  1832^4,  folio. 

Painting  in  Ital^  owes  the  dawn  of  its  re- 
storation to  the  immigrataoii  of  Byamtiaa 
Greek  paint«rs  after  the  Venetian  capture  of 
Constantinople  in  1204.  But  these  painten 
and  their  scholars  adhered  to  the  mcdieral 
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eonTentionalitiefl,  aooarding  to  the  Byzantine 
practice,  until  Giofranni  Cunabue  of  Florence 
(1240-1302),  by  attempting  to  paint  from 
nature  and  as  liuge  as  life,  caused  a  reyolntion 
in  taste  which  established  a  reviTal  of  the  art 
Examples  of  the  mediseTal  and  of  the  revived 
art  may  be  seen  almost  in  juxtaposition  in 
the  National  Gallery,  in  the  two  pictnres  by 
Mazgaritone  of  Arezzo  and  Cimabne.  The 
latter,  though  without  the  art  of  managing 
his  lights  and  shadows,  and  but  slenderly 
acquainted  with  the  roles  of  perspective, 
nevertheless  laid  so  firm  a  foundation  for  the 
fatoTB  improvement  of  the  art,  as  to  entitle 
him  to  the  name  of  the  father  of  the  first  age 
of  modem  painting.  Giotto,  his  p^|pilf  origin- 
ally a  shepherd  boy,  bom  near  Florence  in 
1276,  was  a  much  more  able  painter  than  his 
master.  He  divested  himself  of  the  shackles 
in  which  the  system  of  the  Greek  art  of  that 
age  had  bound  his  master,  adding  somewhat  of 
grace  to  his  figures  and  nature  to  his  colour- 
ing. Of  a  picture  which  he  painted  in  the 
chnrch  D'Ogni  Santi  at  Florence^  representing 
the  death  of  the  Virgin  with  the  Apostles  about 
her,  Vasari  related  that  Michael  ijigeloused  to 
say  that  the  tmth  could  not  be  nearer  ap- 
proached than  in  it  He  was  the  friend  of 
I)anto  and  Petrarch,  and  painted  the  portrait 
of  the  former.  On  his  decease,  in  1336,  the  city 
of  Florence  erected  his  statue  in  marble  over 
his  tomb  in  the  cathedraL  There  is  a  good 
example  of  his  work  in  the  National  Gallery. 

Among  the  earlier  painters  of  merit  of  this 
time  may  also  be  mentioned:  Giunta  Pisano, 
employed  at  Assisi;  Taddeo  Gaddi,  Gtiotto's 
fayourite  pupil;  Andrea  Orcagna,  also  a  dis- 
tinguished architect^  who  desired  the  cele- 
brated Loggia  dei  Lanzi  in  the  Piazza  Granduca 
at  Florence;  Jaoopo  di  Gasentino;  Spinello 
Aretino;  Simone  Memmi  of  Siena  (1284- 
1344),  and  Pietio  Gayallini,  of  the  Umbrian 
School  Painters  were  now  so  numerous  that 
they  began  to  form  trade  guilds,  called  com- 
panies Si  St  Luke,  who  was  almost  invaria- 
bly adopted  as  their  patron,  from  the  old 
church  tradition  that  tiuit  evangelist  was  a 
painter.  All  these  early  artiste  were  temj)era 
painten ;  neither  fresco  nor  oil-painting  were 
yet  known.  Pietro  d'Orvieto  is  supposed  to 
have  executed  the  first  example  of  pure  or 
buon  fretoo,  in  the  Campo  SaJito  at  Pisa  in 
1390.  Oil  or  ra^er  varrtiah  painting  was  first 
(liacovered  by  the  brothers  Hubert  and  John 
Van  Eyck,  about  1410,  at  Bruges,  and  was 
not  introduced  into  Italy  until  fifly  years 
later,  when  it  was  carried  from  Flanders  to 
Venice  by  Antonello  of  Messina  (1414-96), 
who  had  leamt  the  method  of  Bruges,  ap- 
parently of  a  third  brother,  Lambert  Van  Eyck. 
Hubert  died  in  1426  at  Ghent,  aged  sixty ;  John 
died  at  Bruges  in  1440,  aged  about  fifty.  The 
art  advanced,  though  but  slowly,  gathering 
little  strength  till  the  appearance  of  Masaccio. 
'Scnlpture  had  already  produced  respectoble 
specimens  of  ite  reviving  powers  in  the  bassi- 
rilien  of  Lorenzo  Ghiborti,   some  works  of"; 
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Bonatello,  and  the  Christ  of  Philippo  Brunel- 
leschi,  when  the  first  symptoms  of  imitetion 
appeared  in  the  frescoes  of  Tommaso  da  San 
Giovanni,  commonly  called  Masaodo,  from  the 
total  neglect  of  his  appearance  and  person. 
Masaedo  first  conceived  that  parte  are  to  con- 
stitute a  whole;  that  composition  ought  to 
have  a  centre,  expression  truth,  and  execution 
unity :  his  line  deserves  attention,  though  his 
subjecte  led  him  not  to  investigation  of  form ; 
and  the  shortness  of  his  life  forbade  his  ex- 
tending those  elemente  which  Baphael,  nearly 
a  century  afterwards,  carried  to  perfection.' 
Masaccio  was  born  in  1402,  and  continued 
the  scries  of  firescoes  commenced  by  his  master 
Masolino  da  Panicale,  in  the  Brancacd  chapel 
at  Florence,  where  he  was  engaged  about  1425 
-27,  when  he  paid  a  visit  to  Home,  and  there 
died,  it  was  supposed  bv  poison,  either  in  1428 
or  1429.  "Elk  Filippo  Lippi  and  his  son  Filip- 
pino  are  distinguished  for  delicacy  of  execution. 
Equal  progress  was  in  the  meanwhile  made  in 
the  sentiment  of  art  by  FriL  Giovanni  da  Fiesole, 
known  as  the  Beato  Angelioo  (1387-1455). 
Antonio  PoUojuolo  of  Florence  (1480<1496)  ad- 
vanced to  a  still  higher  degree  the  excellence  of 
execution,  especially  in  tempera.  He  was  the 
first  to  cUssect  the  dead  subject  for  purposes 
of  art.  Both  masters  are  seen  to  advantage 
in  the  National  Gallery.  Andrea  Hantegna, 
bom  near  Padua  in  1431,  was  a  disciple 
of  Jaoopo  Squardone.  Though  he  was  correct 
in  his  drawing,  well  versed  in  perspective, 
and  apparently  acquainted  with  the  antique, 
albeit  the  best  antique  stetues  had  not  then 
come  to  lights  his  neglect  of  certain  refinemente 
induced  a  crudenoss  of  taste.  He  died  in  1506, 
having  been  the  first  who  practised  the  art  of 
engraving  in  Italy.  Bono  of  Ferrara,  also  a 
pupil  of  Squardone,  known  as  Bono  Ferrarese, 
Mantegna's  contemporary,  was  also  an  excel- 
lent master,  and  pamted  in  a  similar  style.  In 
this  place  we  must  not  forget  the  master  of 
so  great  a  man  as  Leonardo  da  Vind,  Andrea 
Verocchio,  a  Florentine  (1432-88).  He  was 
well  skilled  in  geometry,  optics,  music,  architec- 
ture, sculpture,  and  pamting ;  the  last  of  which 
he  is  said  to  have  abandoned,  because,  in  a 
picture  whereon  he  was  engaged  of  the  baptism 
of  our  Saviour,  his  pupil,  Leonardo,  had,  under 
his  order,  painted  in  an  angel,  holding  up  some 
part  of  our  Saviour's  garment,  so  far  excelling 
Andrea's  own  figures,  that,  enraged  at  being 
outdone  by  a  youth,  he  resolved  never  again  to 
wield  the  pendL  It  is  said  he  was  the  first 
who  preserved  individual  likeness  by  moulding 
the  face  in  plaster  of  Paris.  Leonardo  da 
Vind,  of  noble  descent,  and  bom  about  1452 
in  a  castle  so  named  near  Florence,  surpassed 
all  his  predecessors.  His  powers  seem  to  have 
been  unlimited :  he  was  an  admirable  sculptor 
and  architect,  a  skilful  musidan,  an  excellent 
poet,  expert  in  anatomy  and  chemistry,  and 
well  versed  in  all  PArts  of  the  mathematics. 
Rubens  had  a  very  high  opinion  of  his  works, 
and  espedally  of  his  Conacolo,  in  the  refectory 
of  the  Dominicans  at  Milan.  He  was  many 
3D 
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yean  director  of  an  academy  of  paintizig  at 
Milan,  wluch  city  he  much  benefited  by  his 
contrivance  of  the  canal  that  supplies  it  with  , 
water  from  the  liyer  Adda.  His  death  took 
place  at  Clouz  near  Amboise,  in  France,  in 
1519 :  the  story  of  his  dying  in  the  arms  of : 
Francis  I.  has  proved  to  be  a  fiction.  The  | 
last  master  of  this  period  was  Fr4  Bartolomeo 
deUa  Porta.  Though  not  endowed  with  the 
comprehension  of  Leonardo,  he  gave  gradation 
to  colour,  fonn  and  masses  to  drapery,  and 
dignity  to  execution.  Fr4  Bartolomeo  was  a  ■ 
native  of  Savignano,  near  Florence,  and  was 
bom  in  1469.  Nudities  were,  from  scruples  of 
conscience,  scarcely  ever  represented  b^  him, 
though  he  was  a  perfect  master  of  drawinff  the 
human  figure.  He  was  the  first  who  used  the 
lay  figure.  FuseH  says  of  him,  *  He  was  the 
true  master  of  Raphael,  whom  his  tuition 
weaned  from  the  meanness  of  Pietio  Perugino, 
and  prepared  for  the  mighty  style  of  Midiael 
Angelo  Buonarotti.'  Fia  Bartolomeo  died  in 
his  convent  of  St  Mark,  in  1617.  Of  the 
Umbrian  painters,  the  great  master  was  Pietro 
Vannucci,  called  II  Perugino,  bom  at  Citti 
della  Pieve  in  1646.  He  died  a  citisen  of 
Perugia,  at  Castello  di  Fontignano  in  1624. 
He  and  Francesco  BaiboUni  of  Bologna  (1460- 
1617),  commonly  called  Francia,  were  the  first 
great  Italian  oil-painters ;  masterpieces  of  both 
may  be  seen  in  our  own  National  Gallery. 

The  greatest  of  the  Florentines  was  Michael 
Angelo  Buonarotti,  bom  at  Gastel  Caprese,  near 
Areizo,  March  6,  1476.  He  studied  pointing 
with  Domenico  Ghirlandiyo,  but  first  distin- 
guished himself  as  a  sculptor.  His  great  fres- 
coes of  the  SiBtine  Chapel  at  Borne  were  paintcnl 
in  1609-12  and  1633-41.  In  1647  he  was  made 
architect  of  SL  Peters,  and  carried  out  the 
building  to  the  base  of  the  cupola ;  he  died  at 
Borne  on  Febraazy  17,  1664,  and  on  March  14 
following  was  buried  in  a  vault  of  the  church 
of  Santa  Oroce  at  Fiorenooe. 

*  Sublimity  of  conception,'  says  Fuseli, '  gran- 
deur of  form,  and  breadth  of  manner,  are  the 
elements  of  Michael  Angelo^s  stvle.  B^  these 
principles,  he  selected  or  r^ected  the  objects  of 
imitation.  As  painter,  as  sculptor,  as  architect, 
he  attempted,  and,  above  any  other  man,  suc- 
ceeded, to  unite  magnificence  of  plan,  and  end- 
less variety  of  subordinate  parts,  with  the 
utmost  simplicity  and  breadth.  His  line  is 
uniformly  grand;  character  and  beauty  were 
admitted  only  as  £Eir  as  they  could  be  made 
subservient  to  grandeur.  The  child,  the  female, 
meanness,  deformity,  were  by  him  indiscrimi- 
nately stamped  with  grandeur.  A  beggar  rose 
from  his  huid  the  patriarch  of  poverty  ,*  the 
hump  of  his  dwarf  is  impressed  with  dignity : 
his  women  are  moulds  of  generation ;  his  in- 
fants teem  with  the  man  ;  his  men  are  a  race 
of  giants.'  Again,  'He  is  the  inventor  of  epic 
paintings  in  that  sublune  circle  of  the  Sistine 
Chapel,  which  eizhibitB  the  origin,  the  progress, 
and  the  final  dispensations  of  theocnu^.'  His 
principal  disciples  or  followers  were  MaroeUo 
Yenusti,  II  Rosso,  Giorgio  Vasari,  and  Fr4 
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Sebastiano  del  Piombo.  Raphael  Santi  i/ 
Urbino  was  bom  on  April  6,  1483,  and  d]<-«J 
on  April  6  (Good  Friday),  1520.  The  graoe 
and  mild  genius  of  Raphael  were,  perhaps, 
much  more  capable  of  enriting  our  sympathies 
than  the  burst  of  inspiration  wfaidi  the  works 
of  the  last-named  master  universally  exhibited. 
As  Michael  Angelo  was  the  father  of  epic  paiiit- 
ing,  so  was  Raphael  the  £ither  of  dramatic  psiot- 
ing.  'If  separately  taken,'  says  Fnseli, 'the 
line  of  Ri4)hael  has  been  excelled  in  comct- 
nees,  elegance,  and  eneigy;  his  colours  £u 
surpassed  in  tone^,  and  truth,  and  hanaooy ;  lus 
masses  in  roundness,  and  his  chiaro-oscaio  io 
effect:  considered  as  instruments  of  path(M, 
his  pictures  have  never  been  equallea;  and 
in  composition,  intention,  expression,  and  the 
power  of  telling  a  story,  he  has  nerer  been 
approached.'  Giulio  Romano,  architect  and 
painttf .  was  his  greatest  pupil.  His  style  was 
drier  and  harder  than  any  of  RaphaePs'school 
and  he  was  frequently  harsh  and  ungrateful, 
thouffh  generally  vigorous  and  often  grand. 
He  cued  of  fever  at  Mantua  on  November  1, 
1646,  in  his  forty-eighth  year. 

Giorgio  del  Castel  Franco,  caJled  (from  his  iize 
and  beauty^  Giorgione,  and  Tmiano  Vecdii, 
combined  with  form  the  alluiingand  fascinating 
charm  of  colour.  Bom  in  the  Venetian  States. 
and  in  the  same  year  (1477X  ^^^  ^^  ^^^ 
foundation  of  the  Venetian  school.  Gi<»gione 
died  young  in  1511.  Titian  survived,  to  cany 
out  their  principles,  to  the  unusual  age  of 
ninety-nine;  he  died  of  the  plague  in  1676. 
Giovanni  Bellini,  the  master  of  Titian  (1425- 
1616),  was  a  good  painter  of  portraits  and  of 
Madonnas,  and  an  excellent  colourist^  as  wrre 
also  his  contemporaries  and  rivals  Giambat- 
tista  Cima  da  Conegliano  and  Marco  Basaiti. 
Other  good  painters  of  the  north  of  Italy  of 
tiiis  time  were,  Vittore  Carpaccio,Paolo  Monsdo. 
Bonsignori,  and  Girolamo  dai  libri;  by  all 
of  whom  there  are  fine  works  in  the  National 
Gkdlery.  Paolo  Cagliari,  commonly  called 
Paul  Veronese  (1628-1688),  developed  ihe 
splendour  of  the  Venetian  school  to  the  utmost 
magnificence.  Jaoopo  Robusti,  called  Tinto- 
retto (1612-1694),  a  great  master,  but  too 
often  careless,  profess^  to  combine  the  co- 
louring of  Titian  with  the  drawing  of  Michael 
Angelo.  Of  Titian,  Fuseli  says,  'He  invented 
that  breadth  of  local  tint  which  no  imitation 
has  attained,  and  first  expressed  the  negative 
nature  of  shade :  his  are  the  charms  of  gladng 
and  the  mysteiT  of  refiexes,  by  whidi  ne  de- 
tached, rounded,  connected,  or  enriched  hts 
objects.'  '  He  is  the  father  of  portrait  paint- 
ing; of  resemblanee  with  form,  rharadfr  with 
dignity,  and  eostome  with  snbordinadaD.' 
Antonio  Lioti  or  AIle«i,  called  Coirei^o, 
firom  the  place  of  his  birth,  in  the  duchy  of 
Modena,  completed  the  charms  of  colotinog 
and  chiaro-oscuro.  His  chief  works  are  at 
Modena  and  Parma :  at  which  last  place  he 
passed  the  greater  portion  of  his  life.  He  di^d 
at  Correggio  of  a  fever,  at  the  early  age  of 
forty,  on  March  6,  1684.  Thou^  the  power  of 
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Comggio's  colouriiig  was  great,  still  greater 
■was  that  of  his  chiioo-oscuro.  The  merits  of 
Baphael  are  pathos  and  character;  the  power 
of  Titian  was  Ins  colour,  and  that  of  Correggio 
his  harmony.  We  hare  not  space  to  dwell 
on  the  genius  of  Pordinone,  who  disputed  the 
superioritj  of  Titian,  the  meagre  style  of  An- 
drea Vannnechi,  snmamed  Del  Sarto,  or  the 
extraordinary  yigonr  but  puerile  imbecility 
of  conception  of  Pellegrino  Tibaldi ;  but  we 
must  not  pass  without  notice  the  name  of 
Sebastiano  del  Piombo,  a  Venetian^  who  died 
at  Bome,  at  the  age  of  sixty-one,  in  1647.  ]Q[is 
name  Del  Piombo  is  derived  £rom  his  offtce  of 
keeper  of  the  leaden  seals  given  him  by  Pope 
Clement  YIL  Here  he  so  initiated  himself 
with  Ifiehael  Angelo,  by  joming  the  party 
against  Baphael,  that  he  was  assisted  in  his 
designs  by  that  great  master,  and  especially 
in  the  Baisinff  of  Lazarus  now  in  the  National 
Oallery,  whidi  gained  the  universal  aj^plause 
of  Borne,  and  was  even  put  on  a  par  with  the 
celebrated  picture  of  the  Tran^ffwaHon  by 
Baphad,  but  Michael  Angelo  had  no  hand 
in  the  painting  of  it.  Equally  favoured  by 
Michael  Angelo  was  Damele  Bicciarelli  of 
Voltenray  who  died  at  Bome  in  1566  in  his 
fifty-seventh  year ;  he  was  a  sculptor  as  well 
as  painter.  The  depravation  of  the  style  of 
Michael  Angelo  which  now  generally  super- 
vened is  siSliciently  visible  in  the  works  of 
Gior^o  Vasari,  bom  at  Arezzo  in  1612,  to 
whom  tiie  world  is  more  indebted  for  the  la- 
bours of  his  pen,  in  the  History  of  the  Lives 
of  ike  most  celebrated  Painters,  SculptorSt  and 
Arckiteets,  first  published  at  ilorenoe  in  1660, 
than  for  those  of  his  pencil :  he  died  at  Flo- 
rence, June  27, 1574. 

'Vasari,'  says  Fuseli,  'overwhelmed  the 
palaces  <k  the  Medici  and  of  the  popes,  the 
convents  and  churches  of  Ital^,  with  a  deluge 
of  mediocrity.  F^ncesoo  Pnmaticcio,  -of  Bo- 
logna, the  scholar  of  Giulio  Bomano,  made 
abbot  sad  superintendent  of  the  royal  build- 
ings of  St.  Martin  de  Troves  by  Frauds  L, 
studied  and  spread  the  style  of  his  master  in 
France,  where  he  decorated  the  palaces  of  that 
king  with  mythology  and  allegory,  in  which 
he  was  assisted  by  his  pupil,  Niool6  del- 
r  Abate,  and  D  Bosso  or  Maitre  Boux,  a 
Florentine.  He  was  the  founder  of  the  so- 
called  school  of  Fontainebleau,  out  of  which 
the  French  school  of  punting  arose.  Prima- 
tiocio  died  wealthy  at  Paris  in  1670,  aged 
sixty-six.  Francesco  Mazzuoli,  called  from 
Parma,  the  place  of  his  birth,  Parmegiano,  was 
an  imitator  of  Correggio  in  tone  and  eoloiir, 
and  of  Michael  Angelo  m  form ;  he  was  bom  in 
1504,  and  died  at  the  early  age  of  thirtr-six. 
*Tbat  disengaged  play  of  delicate  forms,  says 
Fuseli,  *  the  svdtetza  of  the  Italians,  is  the  pre- 
rogative of  Parmegiano,  though  ncarlv  always 
olSained  at  the  expense  of  proportion. 

Towards  the  end  of  the  sixteenth  century, 

liodovioo  Oarracd  (1555-1619),  with  his  cousins 

Annibale  and  Agostino,  founded  a  school  at 

Bologna,  in  which  it  was  proposed  to  select  the 
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beauties,  correct  the  faults,  supply  the  defects^ 
and  avoid  the  extremes  of  the  dmerent  stylet^ 
and  so  attempt  to  form  a  perfect  system.  The 
recipe  of  ingredients  for  ^e  formation  of  a 
perfect  painter  are  contained  in  a  sonnet  by 
Agostino,  well  known  to  artists ;  they  are  as 
follows:  Boman  design,  Venetian  motion  and 
shade,  Lombardy's  dignified  tone  of  colour,  the 
fierce  style  of  Michael  Angelo,  Baphael's  symme- 
try, Titian's  truth  to  nature,  and  Correggio*8 
sovereign  purity :  add  to  these  the  decorum  and 
solidity  of  Tibaldi,  the  learned  invention  of 
Primaticcio,  and  a  little  of  Parmegiano's  grace ; 
or,  to  save  all  this  trouble,  imitate  the  works 
of  Kiool6  dell'  Abate.  This  was  empiricism 
unworthy  of  such  men  as  the  Carracci,  whose 
talents  were  of  a  very  high  order;  but  this 
was  the  banning  of  the  so-called  eclectiodsm 
which  distinguished  the  art  of  the  seventeenth 
century,  and  gradually  deteriorated  into  a  spe- 
cies of  academic  materialiBm.  Agostino  (1559- 
1601),  with  a  singular  modes^,  which  prompted 
him  rather  to  propagate  the  fame  of  others  by 
his  graver,  tluin  by  steady  exertion  to  rely 
on  ms  own  power  for  perpetuity  of  name,  was 
the  most  learned  of  tne  Carracci,  and  a  good 
colourist.  Annibale,  whose  taste  was  unequal 
to  both  of  these,  though  his  power  of  execution 
was  far  superior,  was  bom  at  Bologna,  in  1560, 
and  was  the  disdple  of  his  cousm  Lodovico. 
His  great  work  was  the  painting  of  the  Faroese 
Palace,  in  which,  whilst  we  admire  the  vigour 
of  the  execution,  we  cannot  help  lamenting 
the  choice  of  subject,  which,  says  Fuseli,  is  '  a 
chaotic  series  of  trite  fkble  and  bacchanalian 
revelry,  without  aUegoiy,  void  of  allusion, 
merely  to  gratify  the  puerile  ostentation  of 
dauntless  execution  and  academic  vigour.' 
Such  was  the  veneration  of  Annibale  Carracci 
for  the  genius  of  Baphael,  that  his  deathbed 
request  was  to  be  buried  in  the  same  tomb 
with  him  (the  request  was  complied  with),  in 
the  Pantheon  at  Borne,  1609.  This  eclectic 
Bolognese  school  did  not  last  long :  its  scholars 
soon  followed  each  his  own  peculiar  taste.  Its 
principal  masters  were  Bartolomeo  Schedone 
ri680-1615),  Guido  Beni  (1575-1642),  Lan- 
franco,  Albani,  Domenichino,  and  Guerdno. 
Schedone  embraced  and  often  applied  the  har- 
mony and  colour  of  Correggio ;  whilst  Giovanni 
Lanfranoo  (1581-1647)  strove  to  follow  him 
throu^  the  expanse  of  nis  creation  and  masses, 
more  espedally  in  his  great  schemes  of  fore- 
shortened groups. 

'  Grace,'  says  Fuseli,  '  attracted  Guido,  but  it 
was  the  studied  grace  of  theatres ;  his  female 
forms  are  abstracts  of  antique  beauty,  attended 
by  languishing  attitudes,  and  arrayed  by  volup- 
tuous fashions.  His  male  forms,  transcripts 
of  models  found  in  a  genial  climate,  are  some- 
times characteristic  of  dignified  manhood  or 
apostolic  fervour,  sometimes  stately,  courteous, 
insipid.'  Francesco  Albani  (1578-1660)  formed 
Nereids  on  plump  Venetian  models,  and  con- 
trasted their  pearly  hues  with  the  rosy  tints  of 
Loves,  the  juicy  brown  of  fauns  and  satyrs, 
of  rich  marine  or  sylvan  scenery.  Domenico 
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feed  on  the  hnaks  of  Tnaean  design,  imUbtd 
the  colour  of  Venice,  and  spread  the  elements 
of  that  excellence  which  distinguished  the  rac- 


Zampieri,  called  Domenichino  (1581-1641), 
whose  great  qnalities,  through  the  jealousy  of 
riTals,  doomed  him  to  a  miserable  life,  aimed 

at  the  beauty  of  the  antique,  the  expression  of  ceeding  schools  of  Flanders  and  of  HoIUikL' 
Kaphael,  the  vigour  of  Annibsle  Carracci,  the  It  has  been  already  mentioned,  that  u  oil- 
colour  of  Lodovico ;  and,  mixing  something  of  i  painters  the  Flemish  school  preceded  the 
each,  fell  short  of  all ;  whilst  Gio.  Francesco .  Italian.  And  the  great  followers  of  the  Vu 
Barbieri,  called  II  Guercino  da  Cento  (1592-  Eycks,  at  Bruges,  surpassed  their  oontem- 
1666),  broke  through  all  academic  rules,  sacri- '  poraries  in  Italy,  not  only  in  the  method,  kt 
fidng  mind,  form,  and  costume  to  effectd  of     '~    *"  "  "*'  '  "'  ~      "^     u  -t^- 


colour,  fierceness  of  chiaro-oscuro,  and  intre- 
pidity of  hand. 

Guercino,  like  most  of  the  Bolognese  of  this 
epoch,  had  at  one  time  been  fascinated  by  the  Ti- 
gorous  manner  of  Michael  Angelo  da  Gaiayaggio 


also  in  delicacy  of  execution.  The  elder  Vsb- 
der  Weyden,  who  died  in  1464,  andMenJiog, 
who  died  iiL  1495,  both  visited  Italy :  ak) 
Dierick  Bouts,  Hugo  Vander  Goes,  G«nrd 
Vander  Meire,  the  younger  Vander  Wejden, 
Quintin  Matsys,  Bernard  van  Orley,  Lucas  of 


(1569-1609),  the  founder  of  the  school  of  the  '  Leyden,  and  Jan  de  Mabuse,  were  all  nusUn 
so-called  Tenebron,  He  was  distinguished  for '  of  this  school  distinguished  for  their  rich  co- 
the  unparalleled  force  of  his  shadows,  but  he .  louring  and  remarkable  delicacy  of  execatioD. 
was  also  at  times  an  excellent  colourist.    The '     Peter  Paid  Rubens,  bom  at  &egen,in  West- 


master  who  most  nearly  approached,  and  some- 
times even  surpassed,  him,  was  Giuseppe  Ri- 
bera,  called  Lo  Spagnoletto  (1588-1656),  the 
most  successful  of  the  infamous  triumvirate  of 
Naples,  which  was  so  intolerant  of  rivals  as 
to  use  the  foulest  means  to  get  rid  of  them : 
Domenichino  is  said  to  have  been  one  of  the 
many  victims  to  this  cabal. 

From  this  time  the  art  declined  rapidlv  in 
Italy.  It  was,  indeed,  held  up  for  a  snort 
period  by  the  exertions  of  Nicolas  Poussin, 
bom  at  ^dely,  in  Normandy,  in  1594 :  he  went 
early  to  Rome,  and  studied  in  the  academy  of 
Domenichino  there.  He  adopted  Rome  for  his 
country,  and  studied  the  works  of  antiquity  with 
such  zeal,  that,  like  PoMoro  da  Caravaggio^ 
he  acquired  a  habit  of  thinking  in  their  way. 
Many  of  his  works  have  the  effect  of  coloured 
ancient  bassi-rilievi.  Poussin  died  at  Rome  in 
1665.  Pietro  da  Cortona  and  Luca  Giordano 
possessed  very  considerable  talents ;  but  thej 
were  much  abused  in  their  exercise  by  implicit 
obedience  to  the  tasteless  conmiissionB  of  their 
employers. 

Germany,  though  without  much  apparent 
intercourse  at  Uiis  time  with  Italy,  had  pro- 
fited by  the  progress  of  the  arts ;  and  towards 
the  end  of  the  fifteenth  century,  we  find  the 
works  of  Albert  Diirer  had  succeeded  the 
mde  and  uncouth  productions  of  Schaffiier, 
Schon,  Wolgemuth,  and  Altorfer.  Albert 
Diirer  was  bom  at  Nuremberg  on  Good 
Friday,  1471.  Although  his  style  was.  cmde 
and  ungraceful,  his  prints  were  esteemed 
throughout  Italy,  copied  at  Venice  by  the  cele- 
brated Marc  Antonio,  and  so  much  admixed  by 
even  Raphael  himself  that  he  decorated  his 
own  chamber  with  them,  and  lamented  that 
such  a  man  had  been  educated  in  a  country 
where  the  want  of  models  and  works  of  art 
must  have  so  much  retarded  his  progress. 
With  the  single  exception  of  Holbein,  no 
Carman  painter  of  this  period  was  free  from 
a  mannerism  in  drawing,  which  was  never 
agreeable,  but  is  often  hideous.  The  know- 
ledge, however,  of  the  state  of  painting  in 
Italy  attracted  hosts  of  German,  Dutch,  and 
Flemish  students,  who,  Hhough  content  to 
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phalia,  in  1577,  and  Rembrandt  van  lUijn, 
bom  at  Leyden  in  1607,  by  their  extraordiiiai7 
powers  a^ain  showed  that  Italy  was  not  the 
only  spot  in  which  art  could  take  root,  but  that 
Flanders  and  Holland  afforded  a  soil  in  vhieh 
it  could  flourish.  The  former  of  these,  bred  at 
Antwerp  under  the  instruction  of  Otho  yva. 
Veen,  had,  previous  to  his  journey  to  Italj, 
acquired  an  unbounded  power  over  the  instru- 
ments of  his  art,  and  on  his  arrival  was  the 
successful  competitor  for  fame  with  those  mas- 
ters whom  he  selected  as  objects  of  emnktion. 
Venice  vras  the  centre  of  attraction  for  him ; 
and  there,  from  the  splendour  of  Paul  Veronese, 
and  the  glow  of  l^toretto,  he  compounded 
'  that  florid  system  of  mannered  magnificence 
which  is  the  element  of  his  art,  and  the  prin- 
ciple of  his  schooU  He  died  in  1640.  Hii 
s<molars  saw  through  the  eye  of  their  muter 
instead  of  seeing  throu^  that  of  nature ;  bat 
from  this  censure  must  be  excluded  the  illus- 
trious name  of  Vandvck  (1599-1641  )aDd  that  of 
Abraham  Diepenbeck.  Of  the  portzaits  of  Van* 
dyck  no  mention  is  here  necessary  to  enhance 
the  esteem  in  which  they  are  held.  '  The  hucj 
of  Diepenbeck,  though  not  so  exuberant,  ex- 
celled m  sublimity  the  imagination  of  Bubens; 
his  Bellerophon,  Hippolytus,  Ldon,  SisTphos, 
fear  no  competitor  among  the  productions  of 
his  master.'  Rembrandt,  except  in  what  re- 
lates to  form,  was  a  genius  of  the  highest  order. 
*  In  spite  of  the  most  portentous  deformity,  and 
without  considering  the  speU  of  his  chiaio- 
oscuro^  such  were  his  powers  of  nature,  snch 
the  grandeur,  pathos,  or  simplicity  of  his  oom- 
position,  from  the  most  elevated  or  extensire 
arrangement  to  the  meanest  and  most  homelr, 
that  the  best  cultivated  eye,  the  purest  sens- 
bility,  and  the  most  refined  taste  dwell  on 
them  equally  enthralled.'  He  died  at  Amstei^ 
dam  in  1669. 

The  most  celebrated  of  Rembrandt's  scholan 
were  Gorard  Dow,  Gerbrand  VandenEeckhont, 
Ferdinand  Bol,  Govert  Flink,  Philip  de  Konine, 
and  S.  van  Hoogstraten.  M.  Mierevelt,  Fnu 
Hals,  and  B.  Vander  Heist,  were  his  contem- 
poraries, and  his  rivals  as  portrait  painters, 
though  they  worked  in  a  very  di^trent  taste. 


Digitized 


by  Google 


PAINTING 


At  this  time,  in  Holland,  thronghoat  the 
WTenteenth  oentniy  and  later,  flouiished  a 
vhde  hoet  of  ginrt  painters;  in  fact,  ^re 
and  Dutch  style  aie  almoet  synon  jmoua.  The 
princtiMil  of  these  were:  the  Brneghels,  Jan 
and  Fieter,  known  respectiyely  as  VelTet  and 
Hell  Broeghel;  Adrian  Bionwer,  Karel  dn 
Jaidin,  Fieter  Laer  (called  Bamhoodo),  Jan 
Tan  Hqetenbnrg,  Philip  Wonyennaii  ( 1 620-68); 
Fieter  de  Hooghe,  Nicolas  Maas  (1632-98), 
Gabriel  Metsn,  Erans  Tan  Mieris  (1686-81), 
GasparNetscher,  Adrian  TanOBtade(  1610^86), 
Paul  Potter,  Jan  Steen,  who  seems  to  haye 
taken  a  partiealar  delight  in  ugliness,  Dayid 
Teniers  toe  yonnger  (1610-94),  a  great  master, 
and  Gerhard  Terbnig  (1608-81).  Of  landscape 
and  marine  painters  of  this  sdiool  shoold  be 
mentioned :  Lndolph  Bakhnisen,  William  Van- 
dsreUe  (1683-1707);  Nicolas  Berchem,  Jan 
Both,  Albert  Ciiyp,  Aart  Vander  Neer,  Jan 
Vander  Meer,  Jacob  Buysdael  and  his  great 
pupil  Meindert  Hobbema  (1688-1709).  Of 
arclbitectiiral  painters  the  most  distinguished 
were:  G.  Hoekgeest,  Jan  Vander  Heyden, 
Fieter  Neefs»  Hendrik  yan  Vliet,  and  Hendrik 
tin  8teenwy«k.  Of  soHsalled  froit  and  still- 
life  painters  ma^  be  mentioned :  Jan  Dayidss 
de  Heem,  Melchior  de  Hondekoeter,  Jan  yan 
Hayram,  Bachel  Rnisch,  Jan  Weenix,  Jan 
Wynanta^  Adrian  yan  Utrecht,  Jan  f^t,  and 
WiUemKalf. 

The  school  of  the  Carracd  seems  to  haye 
taken  its  deepest  root  in  France,  which,  with 
few  exceptions,  nntil  modem  times  has  not 
pradoeed  artists  greatly  aboye  mediocrity. 
The  exceptions,  howeyer,  which  may  be  named 
are,  besides  Nicolas  Ponssin,  who  has  already 
been  mentioned:  Enstache  le  Sneur,  Charles 
le  Bran,  Sebastien  Bonrdon,  and  Pierre  Mi- 
gnard,  the  great  masters  of  the  Lonis  XIV. 
wriod.  *The  Seven  Warke  of  Charity,  by 
Bourdon,'  says  Fnseli,  *  teem  with  surprisingly 
pathetic  and  always  noyel  images  ;  and  in  Uie 
rlagne  of  Darid,  by  Pierre  Mignard,  onr  8ym< 
inthy  is  ronsed  by  energies  of  terror  and  com< 
binations  of  woe  which  escaped  Ponssin  and 
Baphael  himself.' 

Claude  of  Lorraine,  though  a  Frenchman  by 
birth,must,like  Nicolas  Ponssin,beclassed  among 
the  painters  of  Bome.  Apprenticed  at  home  to  a 
paatiyeook,  it  was  at  Borne,  as  the  domestic 
servant  of  Agostino  Tassi,  that  he  learnt  the 
aft  of  mdnting  landscapes  which  not  only  im- 
nuntabsed  his  own  name,  but  are  the  boast  of 
his  eonntrymen  to  this  day.  He  died  at  Bome 
in  1682,  in  his  eighty-second  year;  the  two 
FoQflsins,  Gkupar  and  Nicolas,  and  Salyator 
Roea,  the  Neapolitan,  all  remarkable  landscape 
painters,  were  Uie  contemporaries  of  Glande  at 
Rome.  A  more  original  school  of  art  was  es- 
tabhahed  in  France  in  the  period  of  Napoleon. 
Jacques  Lonis  Bayid  (1748-1826)  founded  a 
taste,  formed  firom  anti<^ne  scnlptoxe,  which 
inperseded  all  others  dunng  the  first  empire; 
bat  the  affectation  of  the  antique  went  so  far  as 
to  dress  men  of  the  nineteenthcentnr^  in  the  cos- 
tmaeof  andentBome.  Fiene  Nazcisse  Gnirin, 
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Jean  (Germain  Dronis,  and  Francis  G^rd, 
were  the  principal  masters  of  this  school.  A 
reaction,  howeyer,  soon  snperyened,  and  we 
haye  a  pure  naturalist  tendency  in  the  pathetio 
works  of  Jean  Louis  GMcault  (1790-1824), 
and  Louis  Leopold  Bobert(  1794-1 836},  a  Swiss. 
Upon  this  followed  the  highly  renned  and 
sentimental  art  of  Paul  Delaroche  (1797-1866) 
and  Ary  Scheffer  (1796-1868).  The  French 
school  is  generally  distinguished  for  the  high 
technical  skill  of  its  painters. 

Fh>m  what  cause  ma^  be  difficult  to  say,  but 
the  labours  of  the  Spanish  school  were  confined 
almost  within  the  limits  of  indiyidnal  imitation* 
The  degree  of  perfection  in  this  respect  was 
indeed  greats  though  the  means  pursued  were 
very  different;  and  the  works  of  Oiuseppe 
Bibera,  Diego  Velaaques  (1699-1660),  at  first 
an  imitator  of  Bibera,  and  Bartholome  Estiban 
MuriUo  (1618-82),  though  neyer  approaching 
the  highest  style  of  art,  impress  us  with  re- 
spect for  their  great  powers  of  execution,  and 
deseryedly  receiye  the  homage  of  the  Spanish 
nation.  

In  this  country,  Heniy  VIII.  was  the  first 
monarch  who  seems  to  haye  taken  any  interest 
in  the  art.  He  inyited  Titian  to  England,  and 
by  his  patronage  induced  Hans  Holbein  the 
younger  to  setUe  in  this  country.  Holbein, 
one  of  the  ablest  of  portrait  painters,  and  in 
all  stales  a  great  artist,  is  especially  distin- 
guished for  the  troth  and  force  of  his  crayon 
heads,  which  are  unriyalled :  he  was  bom  at 
Augsburg  in  1496,  remoyed  with  his  father  to 
Basel  about  1616,  came  to  England  in  1626, 
and  died  here  of  the  plague  in  1643.  Holbein 
was  succeeded  by  Anton\j  Moro^  the  principal 
painter  of  Queen  Maiy ;  by  Lucas  de  Heere, 
and  Federigo  Znochero,  artists  employed  by 
Elizabeth. 

If  painting  was  at  this  period  likely  to  have 
taken  root  and  flourished  here,  the  Beformatioo, 
and  the  worse  than  absurd  edicts  passed  by 
Edward  VI.  and  Elisabeth,  forbidding  statues 
and  pictures  in  churches,  were  nipping  frosts 
that  destroyed  its  growth.  Charles  I.  was  the 
first  real  patron  of  the  arts  that  goyenied  this 
country :  he  formed  great  collections.  By  him 
Bubens  and  Vandyck  were  inyited  to  England; 
but  the  unfortimate  fate  of  the  monarch  inter- 
rupted the  progress  that  art  then  seemed  likely 
to  make.  'His  son,'  says  FuseU, '  in  possession 
of  the  cartoons  of  Baphael,  and  with  the  mag- 
nificence of  Whitehall  before  his  eyes,  suffer^ 
Verrio  to  contaminate  the  walls  of  his  palaces, 
or  degraded  Lely  to  paint  the  Cimons  and 
Iphigenias  of  his  court;  whilst  the  manner  of 
l^eUer  swept  away  completely  what  yet  might 
be  left  of  taste  under  his  successors.*  We  haye 
had  some  good  painters  of  heads :  as  Nicholas 
Hilliud,  Isaac  Oliyer,  and  Samuel  Cooper,  in 
miniature :  and  William  Dobson,  Bobert  Wal- 
ker, John  Biley,  and  Jonathan  Bichardson.  in 
the  natural  size.  The  state  of  art  continued 
extremely  low  in  this  country  till  the  appear- 
ance of  Sir  Joshua  Beynolds  (1723-92).  Wal- 
pole  says  that  in  the  oommenoement  of  the 
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reign  of  Georgo  I.  the  arta  of  Englaiid  were 
sunk  almost  to  the  lowest  ebb.  The  names 
of  Hogarth,  Bmolds,  Bomne/i  West,  Gains- 
borongh,  and  Wilson,  in  their  time,  entitled 
this  nation  to  some  rank  in  the  art;  though 
we  have  as  yet  had  no  indication  of  that  great 
style  the  histozy  of  which  has  occupied  a  con- 
siderable portion  of  the  preceding  pages.  The 
names  we  nave  mentioned  hare  been  succeeded 
by  others ;  as  Sir  Hwmas  Lawrence,  a  fine 
painter  (tf  a  female  head ;  Sir  DaTid  Wilkie,  a 
truly  great  master  in  the  class  of  gmrej  as 
were  also  William  Mnlready  and  Charles 
Bobert  Leslie;  William  Etty,  an  admirable 
odonrist,  equal  to  the  most  renowned  of  any 
age;  and  Joseph  Mallord  William  Tomer, 
the  prince  of  landscape  painters.  There  are 
also  some  now  living,  who  have  not  only 
prevented  the  aoeosation  of  a  retrograde  move- 
ment, but  have  raised  the  art  generally  in  the 
oonntnr  higher  than  it  was  ever  known  in  a 
piecedug  period.  Yet  much  remains  to  be 
done.  The  genius  of  the  nation  seems  bonnd 
up  in  commerce  and  politics;  indifference  to 
the  first  principles  of  art  seems  still  to  pervade 
those  who  only  are  capable  of  afibzding  pa- 
tronage ;  and  many  a  collector,  on  whose  walls 
hang  splendid  specimens  of  the  Boman  and 
Florentine  schools,  must,  if  he  will  speak  the 
truth,  admit  that  his  admiration  of  the  well- 
painted  tobacco  pipes,  pewter  pots,  and  vulgar 
boon  of  the  Dntdi  scnool,  is  more  profound 
than  his  feeling  for  the  snblime  conceptions  of 
Raphael,  or  Michael  Angelo,  or  any  otner  great 
master  of  the  more  ideu  or  abstract  provinces 
of  art. 

The  reader  ma^  consult  the  following  woiks 
for  a  more  special  study  of  the  history  of 
painting:  Vasari's  Lioea  ^.  Vitt  dei  piu 
EoaellmUi  Pittari,  SoultoH  e  JrchUetH,  Le 
Monnier,  Florence  184&-67;  Kugler^s  Hand- 
book to  the  HUtory  of  Painting,  the  Italian 
School,  edited  by  Sir  Charles  Lock  Eastlake^ 
the  German,  Flemish,  and  Dutch  Schools,  by 
Dr.  Waagen,  3rd  ed.  1860 ;  Eastlake's  MaterM 
for  a  Hiftory  of  OH  Painting,  1847 ;  Stirling's 
Jnnala  of  the  Artiets  of  Spain,  1848;  Rac- 
synski's  Arte  en  Portugal,  Paris  1846 ;  ViUot^s 
Ifotice  dee  Tableaux  du  Mueie  Imvjkrial  du 
Louvre,  Ecole  Fran9aise;  Michels,  Hietoirede 
la  Peintwre  Flamande  et  ffoUandaiee,  Brussels 
1846-8;  Rathgeber's  Annalen  der  Ntederlan- 
disohen  Malerei  fo.  folio,  Gotha  1839-44; 
Catalogue  du  Mueie  d*Anvere,  2nd  ed.  Ant- 
werp 1867 ;  Burger,  MueSee  de  la  HoUande, 
Paris  1868-60 ;  Crowe  and  Cavalcaselle,  Notioee 
of  the  Early  FUmieh  Paintere^  1867,  and  their 
New  Hietory  of  Painting  in  Italy  from  the 
Second  to  the  Sixteenth  Century,  1864;  Womum, 
Descriptive  and  Historical  Catalogues  of  the 
National  Gallery  ^c.  Foreign  Schools,  4drd  ed. 
1866,  British  School,  16th  ed.  1866 ;  Walpole*s 
Anccdotee  of  Painting  in  England  itc.  3  vols. 
8ro.  1849 ;  and  Womum's  Epochs  ofPasntmo, 
1864. 

F«lrO&  In  Parliamentary  language^  when 
tvo  members  of  the  House  of  Commons^  of 
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jopponte  political  opmions^  agne  to  abwnt 
themselves  from  divisions  <^  the  house  daring 
a  stated  period,  so  as  to  neutralise  each  other  s 
absence,  the^  are  said  to  pair  ef\  and  the 
tearm  is  similarly  applied  to  deetors,  &e.,  of 
opposite  views,  who  agree  mninaUy  to  re£nin 
from  voting. 

ValjilieinKtie.    [Bbodoiixzs.] 

Vttta«e  (Lat.  piuatium).  In  ArehitcdiiR^ 
a  word  generally  used  to  denote  the  rendsnecs 
of  kings,  princes,  and  bishops.  On  the  Conti- 
nent, however,  the  teoem  is  used  in  a  much  men 
extended  signification,  as  the  Palais  Tigislsrif, 
the  Palais  du  Qnai  d'Orsay,  the  Pslais  de  la 
Bourse,  in  Paris. 

Vttta«e  Oovrt.  A  oonrt  of  justaee  ended 
by  Charles  I.,  and  madea  oorat  of  reoovd,  vxth 
power  to  try  personal  actions  between  psitf 
and  paxty  within  a  liberty  extending  to  ths 
distance  of  twelve  miles  roond  Whitehsll: 
abolished  in  1849. 

Yalatflau  In  the  Bomanees  of  the  Jfiddle 
Ages,  a  term  derived  from  the  Bosun  P>1b^- 
nus  (from  palatium,  apakuoi^  having  its  ori^ 
in  the  cnstomsof  the  Byzantine  oouzt»  by  which 
the  ofdoers  of  the  palace  (palatini,  eomteB  p- 
latii)  were  regazdea  as  the  hif^iest  dignitsnes 
of  tne  country ;  hence  palasin,  or  puadin,  is 
the  early  French  zomanoes^  for  a  loiu  or  ddef • 
tain ;  and  the  name  was  theouse  appropriated  hf 
the  Italian  romantic  poets  to  the  heroes  of  their 
legends,  the  wamors  of  Charlemagne. 

>>Heocyoa  (Gr.  voXoi^r,  aneiaU ;  aim,  s 
dog),  A  genus  of  camassial  Mammalia*  £n»n 
the  eocene  of  Ftance,  with  affinities  connecting 
the  canine  and  ursine  types  of  organiittion  It 
was  of  the  size  of  a  wolf. 

Valaeogmplij'  (Gr.  iriiAai^,  omsmU;  tad 
7pd^,  /  wriie).  The  sdenee  or  art  ctf  de- 
ciphering ancient  inscriptions^  indnding  the 
knowledge  of  the  various  characters  used  at 
different  periods  by  the  writers  and  sen^itors 
of  different  nations  and  languages,  thrir  isaa! 
abbreviations,  initials,  &c.  The  sdenee  tcnied 
di{4omaticsis,  in  effect,  a  brandiof  palaognphy. 
[DiPLOiuLTics.]  Among  many  other  modem 
authorities  on  this  snbject,  the  reader  may  be 
referred  to  Mr.  Ottle^s  remarioible  paper  in 
the  Areheologui,  voL  xxvL,  on  an  anaeut  KS. 
of  Aratus ;  lEopp,  Jiilder  und  Bckriftm  ^ 
Voraeit,  1819 ;  Palmo-Oritica,  1617.  Tfaemost 
valuable  compilation  of  palieognttihical  know- 
ledge is  to  be  found  in  the  limUde  JXphmt' 
tigue  of  the  Benedictinee  of  8t  Haor,  6Ti>If. 
4to.  1748.  See  also  the  PiaUeogr^hie  Uu- 
vereelle  of  the  Mesars.  ChampoUini,  1840. 

Valflaontology  (Gr.  wuKaOf,  andmt;  fr, 
Jfrros,  being;  and  Kiyos,  a  dieeomee).  The 
I  branch  of  soological  soenoe  whioh  tieati  of 
:  fossil  organic  remains. 
I  yiseomnrM  (Gr.  «aX«^,  and  swjpet.  e 
HmmtT),  a  genus  of  extiiiet  lisards,  disnuy 
teristic  of  the  magnesian  conglomefate. 

yiaetlicsUtaa  (Gr.  waJkm^  and 


beast).  The  name  of  a  genua  <tf  eotinet  "BiAj" 
denns.  It  was  characterised  by  bavii^  tvcn^- 
eight  complex  molar  teeth,  ibur  ssBin^  sad 


Digitized 


by  Google 


PAL^»ZOIG 

twelre  inciaon)  four  in  each  jav.  OiiTier  con- 
cludes that  the  palseotheres,  like  the  tapirs,  had 
&li>o  a  diort  fleshy  proboscis.  Their  remains 
characterise  the  gypsum  quarries  bebnging  to 
the  npper  eocene  formations  near  Paris.  They 
have  also  been  found  in  the  corresponding  strata 
of  the  Isle  of  Wight.  About  twelve  species  of 
this  extinct  genus  are  already  known. 

VAlaBosoio  (Or.  -roAoi^s,  and  (^  W^)* 
The  name  given  by  the  nniyersal  consent  of 
modem  geologists  to  the  oldest  of  the  three  great 
groups  of  foBsiliferous  strata,  commencing  with 
the  lower  deposits  of  the  new  red  samktone, 
and  continuing  downwards  into  the  rocks  that 
have  not  yet  been  found  to  contain  smy  fossils. 
The  term  simply  means  old  life,  and  refers  to 
the  ngniflcant  and  unquestioned  fact  that  in 
these  rocks  we  see  the  remains  of  the  most 
ancient  known  fonns  of  life  that  were  intro- 
duced on  our  globe.  InvoMng  thus  no  theory, 
it  admits  of  unxyersal  application,  and  is  very 
oonvenient.  It  has  entirely  replaced  the  term 
primary. 

Much  difficulty  has  been  felt  in  drawing  the 
line  of  demarcation  between  paJaeosoic  and 
mesoioie  or  secondary  rocks.  The  existence, 
near  the  border,  of  large  groups  of  sandstone 
▼eiy  poor  in  fossils,  and  the  absence  of  any 
▼eiT  distinct  want  of  conformabiUty,  which  by 
wide  extension  may  mark  an  important  break 
in  the  sequence,  has  rendered  it  necessary  to 
resort  to  fossils  as  the  means  of  decioin^. 
As  these  have  been  more  carefully  studied,  it 
appears  clearly  that  there  exist  amongst  all 
adjacent  rocks  overlapping  species,  and  thus 
some  obscurity  and  doubt  may  be  felt  in 
particular  cases.  This  is  both  natural  and 
right ;  but  the  result  is  that  a  somewhat  arti- 
ficial line  has  been  drawn,  applying  widely 
but  by  no  means  universally.  The  existence 
of  groups  of  fishes  in  which  the  vertebral  co- 
lumn extends  into  the  tail,  is  thus  regarded  as 
characteristic  of  the  older ;  while  fishes  whose 
tail  is  set  on  beyond  the  extremity  of  the  verte- 
bral column,  are  characteristic  of  the  newer 
period.  This  is  regarded  as  a  useful  practical 
guide  in  distinguishing  doubtftd  cases.  There 
are  many  other  peculiarities  of  structure  and 
gronpe  of  organic  beings,  which  characterise 
the  older  series ;  but  no  one  species  or  genus 
of  animal  is  a  perfectly  safe  indication. 

The  principal  subdivisions  of  the  paheosoic 
series  are  referred  to  under  separate  headings 
in  the  pages  of  this  work,  and  the  genenl 
ckssification  is  given  in  the  article  on  Db- 

8CRIPTIVE  GboLOQT. 

PalsoKoic  rocks  are  very  widely  distributed, 
and  are  generally  regarded  as  more  easQy 
identiiled  by  their  fosnls  in  distant  countries 
than  the  newer  rocks.  No  doubt  there  is  a 
great  reserabknoe  between  many  of  the  older 
deposits  in  the  northern  part  of  the  northern 


The  palseozoic  rocks  are  rich  in  valuable 

minerals.    They  include  the  greater  proportion 

of  the  metalliferous  veins  and  most  of  the  coal 

and  iron  found  in  fkigland.     The  absence  of 
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such  mineral  wealth  in  more  recent  formations 
is,  however,  more  apparent  than  real,  and  is 
rather  connected  with  metamorphie  action  than 
mere  geological  age.  The  rule  hardly  applies 
out  of  Northern  Europe. 

^Palaestra  (Ghr.  woWorpa).  Properly,  a 
wrestling  place  or  school  (wtUii,  toreMnff) ; 
and  hence  the  place  where  public  games  of 
strength  are  performed,  and,  by  metaphor,  such 
games  themselves  (siudium  paUnira,  Horace). 
In  Architecture,  the  palaestra  was  apart  of  the 
gymnasium  (Pausan.  vi.  21,  %,  and  23, 4),  espe- 
cially appropriated  to  the  athletes.  The  art  of 
wrestling  was  termed  palmstrilei  (wa\ai(rrpijc4). 

Palagoalte.  A  hydrous  S(»apolite  found 
in  amorphous  grains  and  fragments,  forming 
the  basis  of  basaltic  tufa  and  conglomerate, 
in  Iceland  and  elsewhere.  It  is  of  an  amber- 
yellow,  yellowish-brown,  or  blackish  colour; 
and  is  named  after  one  of  the  localities,  Pala- 
gonia,  in  the  Val  di  Noto,  Sicil;^. 

JPalanqvlB.  A  sort  of  chair  or  chaise  used 
by  the  Chinese  and  in  most  parts  of  the  East 
as  a  vehicle  of  conveyance  mm  one  place  to 
another.  They  are  famished  with  cushions 
and  curtiuns,  and  are  usually  borne  by  eight 
men,  who  relieve  each  other  at  intervals. 

JPaUttals  (Lat.  platum,  the  palate).  The 
letters  d,  g,  soft  ana  hard,y,  hy  I,  n,  and  q,  are 
so  called,  from  the  organ  chiefly  employed  in 
their  pronunciation. 

VaUite  (Lat.  palatum).  In  Anatomy,  the 
roof  of  the  mouth.  That  part  which  is  formed 
by  the  lower  portions  of  the  superior  maxillary 
and  palatine  bones  is  called  the  hard  ptdate ; 
that  which  is  due  to  the  extension  of  mem- 
branous and  muscular  substance  unsupported 
by  bone  is  termed  the  soft  palate.  In  !^logy , 
the  modifications  of  the  bony  palate,  and  uie 
palatal  ridges,  and  other  inequalities  of  the 
soft  parts,  are  of  use  in  the  discrimination  of 
the  species  of  Mammalia. 

Palatb.  In  Botany,  the  convex  base  of  the 
lower  lip  of  a  personate  corolla. 

Palatinate,  The  name  formerly  giren  to 
two  states  of  Germany,  which  were  designated, 
by  way  of  distinction,  the  Upper  and  Lower 
Palatinate,  and  though  not  contiguous,  were 
under  the  control  of  the  same  sovereign  till 
1620.  At  that  period  they  underwent  great 
changes.  Since  the  wars  of  the  first  French 
revolution,  which  contributed  more  than  any 
event  on  record  to  unsettle  the  ancient  land- 
marks, they  have  been  divided  among  difierent 
German  sovereigns,  and  their  very  name  has 
disappeared  from  the  maps  of  Germany.  The 
word  paloHnate  is  of  feudal  origin,  and  signi- 
fies in  a  more  restricted  sense  the  province  or 
seigniory  of  a  palatine;  ie.  of  a  high  dig- 
nitary during  the  middle  ages,  who  originally 
held  office  in  the  court  of  the  sovereign,  and 
was  designated  the  eomes  palatH,  but  who  af- 
terwards obtained,  within  his  own  province  or 
district^  the  same  power,  rank,  and  jurisdic- 
tion, which  the  comes  palatii  possessed  in  the 
palace.  Hence  the  old  G^erman  title  pfahgraf 
count  palatine ;  in  English  palsgrave. 
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Palattne*  Connty.    [Coumtt.] 

Palato-pbarjiicAiu*  A  miude  which 
arises  at  the  root  of  the  umla  and  soft  pahite, 
and  is  inserted  into  the  upper  and  back  part 
of  the  thyroid  cartihige ;  it  draws  the  uyuU  and 
soft  palate  downward  and  backwaida,  and  pnlla 
the  Uiyroid  cartilage  and  pharynx  upwards. 

Vale  (Lat.  palus,  a  stake).  In  Heraldr|r» 
the  first  and  simplest  kind  of  ordinary.  It  is 
bounded  by  two  yertical  lines,  at  equal  dis- 
tances from  the  sides  of  the  escutdieon,  of 
which  it  encloses  one  third.  It  seldom  contains 
more  than  three  charges.  The  pallei,  when 
borne  by  itself,  is  one  half  of  the  pale;  but 
sometimes  as  many  as  three  pallets  are  borne 
together.  A  coat  bisected  by  a  yertical  line, 
with  a  different  field  on  each  side  of  it»  is  said 
to  be  part$f  (op  divided)  per  pale.  The  pale  is 
a  yery  ancient  and  honourable  bearing. 

Valet  ^Vlflilii  the.  An  expression  weU 
known  in  Irish  history,  applied  to  that  portion 
of  Ireland  to  which  for  soma  centiiriee  after  its 
inyasion  by  the  Knglish,  under  Henry  II.  in 
1172,  the  dominion  of  the  latter  was  confined. 
The  limita  of  the  paU  seldom  extended  beyond 
the  modem  proyince  of  Leinster,  and  were  fre- 
quently mucn  less  considerable.  (StaiUties  of 
the  British  Empire,  yoL  L  p.  429;  Goldwin 
Smith,  Irish  History  and  Character.) 

Valese  (Lat.  cAqf).  In  Botany,  a  name 
giyen  to  the  bracts  stationed  upon  the  re- 
ceptacle of  Compositm  between  the  florets,  and 
haying  generally  a  membranous  texture  and  no 
colour ;  also  the  interior  bracts  of  the  flowers 
of  grasses. 

Vales  (Lat).  In  Mythology,  the  Italian 
goddess  presiding  oyer  cattle.  Her  festiyals, 
called  PaliUa,  were  celebrated  on  April  21,  the 
day  upon  which,  according  to  tnulition,  the 
foundations  of  Kome  were  laid  by  Bomulus — 
the  dies  natalis  url^s  Honue — as  a  great  rustic 
holiday.  On  this  day  the  shepherds  purified 
their  flocks  by  making  them  pass  round  a  great 
fire  made  of  laurel,  pine,  and  oliye  branches, 
sprinkled  with  sulphur.  An  offering  of  wine, 
milk,  and  millet  was  then  placed  on  the  altar 
of  the  goddess,  who  was  entreated  to  bless  the 
earth  and  the  fiocks  with  fecundity,  and  to 
ayert  injury  from  them  both.  This  festival 
was  sometimes  called  pariliaf  from  pario,  as 
being  concerned  with  the  fertility  of  fiocks. 

Valik«y  (Fr.  pale&oi,  ItaL  palefreno).  A 
word  seldom  us^  except  in  novels  and  ro- 
mances to  signify  a  small  or  gentle  horse,  such 
as  is  fit  for  a  lad/s  use.  It  is  also  used  by 
the  old  poetical  writers  for  a  horse  used  by 
kings  or  noblemen,  or  on  state  occasions. 

VaUel  (Gr.  Tla^ucoC).  In  Mythology,  twin 
divinities,  worshipped  in  Sicily,  and  especially 
in  the  neighbourhood  of  Etna ;  sons,  according 
to  some,  of  Jupiter  and  Thalia,  the  daughter 
of  Vulcan;  according  to  others,  of  Vulcan 
and  ^tna,  daughter  of  Ocean.  Their  heads 
appear  on  coins  of  Catania.  Their  name  was 
supposed  to  be  derived  from  returning  (ircUiy 
UitrBoj)  out  of  the  earth,  under  whidi  their 
mother  had  borne  them.  (Virg.  JEn.  ix.  686.) 
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A  white  asbestifonn  sili- 
cate found  in  the  mining  district  of  Biligoni 
in  the  UraL 

Valuta.    [Paus.] 

ValiUonr  (Gt.  waXtXXayia,  firom  vcUo, 
offoin,  and  A^,  /  speak).  In  Bhetoxic,  tiw 
repetition  of  a  word,  or  fragment  of  a  sentence, 
for  the  sake  of  greater  anergr :  aHao,  epans- 


lepsis  and  epizeuxis.  Thus^  Cioero  (pro  Cac. 
ix.  24\^Feno,  inquit^  feno,  te  VQIBGi;'  *The 
living,  the  living,  shall  praise  Thee'  (Isa. 
xzxviii. .  19).  A  peculiar  spedee  of  palil- 
logy,  also  called  deuteroloffitt,  or  anadiphm, 
is  where  the  last  word  of  a  verse,  or  of  a  pan- 
graph  in  prose,  is  repeated  at  the  b^gBuui^ 
of  the  next: 

iEBgle  HaXadnm  pnlohaRimA.— TlisUf  JBdog.  iL  ». 
the  Innocent  Bleep 
Sleep  that  knits  up  tbe  xareU'd  bzow  of  oue.— JfacML 

VaUmpeeet  (Or.  waXifo^rntrros).  Hie  name 
Rxven  to  parchment,  from  which  one  wntang 
has  been  erased  to  make  room  for  another. 
The  term  means  literally  ttoioe-rubbed  {mem- 
brana  iterum  abrttsOf  charta  id^3is\  no^ 
merely,  as  the  glossary  of  Bucange  voold 
seem  to  denote,  because  the  parchment  had 
undergone  erasure,  or  the  writing  been  oblite- 
rated, but  because  it  had  been  twice  prepared 
for  writing,  which  was  prindpdly  effected  bj 
rubbing  it  with  pumice,  first  in  tiie  conrse  ^ 
manufacture  after  the  skin  had  been  cored,  and 
again  by  the  same  process  after  the  original 
writing  had  been  taken  away  by  washing  or  in 
any  other  manner.  The  practice  of  maldiig 
puimpsests  is  mentioned  in  a  letter  &om  Gcero 
to  Trebatius :  '  Ut  ad  epistolas  toas  redeam, 
cflstera  belle»  &e. ;  nam  quod  in  palimpaeato, 
laudo  equidem  parsimoniam ;  sed  miror  quid 
in  ilia  diartula  foerit,  quod  delere  malneris 
quam  haee  non  scribere ;  nisi  forte  tuas  farmu- 
las.*  (Cic.  ad  Fam.  L  vii  c  xviii.)  The  at- 
tention of  the  learned  was  first  directed  to  tbe 
subject  in  modem  times  by  Montfaucon,  in  an 
essay  entitled  Dissertation  sur  la  FUmte  apptUe 
Papyrus,  ^.,  which  appeared  in  the  Mem.  dt 
VAMtd.  Fran.  voL  vi. ;  and  in  which  the  origin 
of  the  Palimpsest  MSS.  is  described  in  the  fol- 
lowing words : — 

*  Cela  (le  papier  bombycin)  vint  fort  i  pn^ 
dans  un  temps  oil  il  par(»t  ^u*il  y  avoit  grande 
disette  de  psrchemin ;  oe  qui  nous  a  £ut  perdue 
^usieurs  andens  auteurs :  voicy  comment, 
bepuis  le  12e  si^e,  les  Giecs,  plongea  dans 
rignorance,  s'avis^nt  de  racier  les  ecritoies 
des  andens  MSS.  en  parehwnin,  et  d'en  6ter, 
autant  qu  ils  pouvoient,  toutes  les  traces,  pom 
y  ^crire  des  livres  d'Eglise :  ce  fut  ainai  qn'an 
grand  prejudice  de  la  r^publique  des  lettres, 
les  Polybes,  les  Dions,  les  Diodores  de  Scile, 
et  d'autres  auteurs  que  nous  n'avons  plnsi 
furent  mitamraphosea  en  Triodions,  en  Pente- 
coftaires»  en  H^m^es^  et  en  d'autres  Uttm 
d'Sglise.  Aprte  ime  exacte  recherche,  je  puis 
assurer  que  des  livres  Merits  sur  du  pardiemin 
depuis  le  12e  si^e,  j'en  a^  plus  tiouv^  dont 
on  avoit  rad^  Tandenne  Venture,  que  d'autree. 
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Mail  ooDune  tons  lea  copistes  n'estoient  jpas 
eg&lement  habiles  k  e&cer  amsi  cee  piemiers 
aatenn,  il  e'en  trouve  qnelques-uns  oil  Ton 
pent  lire  an  mom£  nne  partie  de  ce  qu*on  avoit 
toqIq  raturer.* 

The  practice  of  which  Montfaneon  speaks 
had  a  much  more  ancient  date  than  that  which 
he  assigned  to  it;  although  it  was  in  all  proha- 
bilitj  most  frequent  during  the  middle  ages, 
when,  in  confleqnence  of  the  scarcity  and  ex- 
pense of  panhment,  the  monks  were  induced 
to  effiice  the  writings  of  the  ancient  authors 
to  make  room  for  Uiexr  own.  On  the  means 
adopted  by  the  monks  for  effi&dng  the  original 
writing,  and  on  that  still  more  interesting 
proosflfl  by  which  in  recent  times  the  originid 
vriting  has  been  again  brought  to  light,  the 
Ridec  is  referred  to  an  article  in  the  Edtn- 
hwgk  i?«iMw,  ToL  xlYiii^  in  which  all  that  has 
Wen  done  m  the  restoration  of  ancient  MSS. 
is  set  forth  with  great  deamesa.  Among  the 
most  important  works  so  recovered  are  the 
tieatifle  of  Cicero  De  SepuhUcOf  which  was 
found  in  the  Vatican  library  at  Bome,  in  a 
MS.  which  had  been  rewritten  with  a  Com- 
mentaiy  of  St  Augustine  on  the  Psalms ;  and 
the  httiiuie*  qf  Gaiua,  found  by  Niebuhr  at 
Verona.  {8m^axB,In9iUute»  of  JiuHman,  19,) 
For  the  restitution  of  the  former  the  learned 
vorld  is  indebted  to  Angelo  Mai,  the  principal 
lihnnan  of  the  Vatican  library  at  Bome,  who 
may  indeed  be  regarded  as  the  hero  of  pa- 
limpeests ;  and  for  the  ktter  to  the  labours  of 
Bekker  and  Goschen,  who  were  sent  to  Rome, 
for  the  purpose  of  examining  MSS.,  by  the 
Bojal  Academy  of  Sciences  at  Berlin. 

VAUodroiiiiui  (Gr.  m\l»9pof»os,  runninff 
hock  again),  A  yerse  or  line  which  was  the 
lame  when  read  backwards  or  forwards.  The 
veil-known  Terse  which  has  been  put  into  the 
month  of  the  deyil  may  serye  for  an  example : — 

Blgna  te,  aigna,  temere  me  tangls  et  angla. 

^AUiifviMflia  fGr.  woAiryfyco'fa,  from 
»^,  and  7^cirir,  birth).  In  Philosophy,  a 
D^  or  second  birth— regeneration.  The  doc- 
trine of  the  destruction  and  reproduction  of 
worlds  and  Uying  beings  is  Oriental;  but  the 
word  in  question  appears  to  be  of  Stoical 
origin.  (Diog.  Laert  vil  72.)  The  Stoics 
are  said  to  haye  held  that  the  demiurgns,  or 
creator,  had  absorbed  all  being  in  himself,  and 
reproduced  it  out  of  himself. 
,  ValiagmMsls.  Production  of  animals, 
either  from  a  pre-ezistent  Uying  organism,  on 
which  they  were  parasites,  or  from  putrescent 
tnimal  matter. 

ValiiMda  (Gr.  nXm^ta),  In  Poetry,,  a 
'recantation :  properly,  a  piece  in  which  the  poet 
Ktncta  the  myectiyes  contained  in  a  former 
*^re.    (Mhn.  de  VAead.  dt»  Inter,  yoL  zii.) 

Vallavros  ^Gr.  TlaXty^v^s),  The  steers- 
nwm  of  the  yessel  of  iBneas,  drowned,  aoccnding 
to  Virgil,  off  the  coast  of  Italy  (Mn.  y.\  and 
afterwuds  met  with  by  the  Trqjan  hero  m  the 
■hadea.  A  promontory  on  the  coast  receiyed  his 
name. 
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PALLADIUM 

(Fr.  palissade,  from  Lat.  palus, 
a  stake  or  pole).  In  Fortification,  strong  wooden 
palings.  For  use  in  field-works,  they  are 
generally  placed  in  the  ditch,  and  are  often 
made  of  the  rough  stems  of  young  trees.  For 
permanent  works,  they  are  generally  made  of  a 
triangular  shape,  square  pieces  of  timber  being 
cut  diagonally  to  support  them,  and  are  usually 
placed  on  the  banquette  of  the  coyered  way. 
They  are  pointed  at  the  upper  ends. 

PaUMMAder  (Fr.  palissandre).  A  name 
for  Bosewood. 

Valinriui  (Gr.  waX/ovywr).  P.  aculeatua,  a 
shrubby  plant,  belonging  to  this  genus  Q^Rham- 
naeea^  is  said  to  have  yielded  materials  for  the 
*  crown  of  thorns,*  and  hence  has  been  called 
Christ's  Thorn.  It  has  long  flexible  branches, 
and  each  leaf  has  two  sharp  spines  at  its  base, 
one  straight,  the  other  hooked.  The  plant, 
which  inhabits  the  countries  bordering  on  the 
Mediterranean,  is  commonly  used  for  making 
hedges,  and  the  seeds  are  oonsidered  medicinal, 
and  also  tinctorial,  being  used  as  a  dye. 

VaU  Man  or  PaUe  BBaJlle.  An  old 
game,  in  which  an  iron  ball  was  struck  with  a 
mallet  through  an  iron  ring.  As  being  formerly 
practised  in  St  James's  Park,  it  has  giyen  its 
name  to  the  street  called  Pall  MaU. 

Palla  or  VaUinm  (Lat.).  In  Boman  An- 
tiquities, the  outer  garment,  of  a  square  or 
rectangular  form,  appropriated  to  females  of 
respectable  rank.  A  part  of  it  was  thrown  oyer 
the  left  shoulder,  and  hung  down  from  the 
arm.  It  is  described  by  Apuleius  {Met,  zi.). 
The  toga  was  worn  by  men,  instead  of  the 
pallium,  during  the  republic  and  the  earlier^ 
emperors.  There  seems  to  haye  been  a  shorter 
paUa.    (Martial  i.  93.) 

PallAdlnm  (Gr.  DoXXiiSioy).  A  wooden 
statue  of  Pauuls,  which  was  said  to  haye 
fallen  from  the  skies,  as  a  sign  to  Ilus,  the 
founder  of  Troy,  to  conrinee  lum  that  he  was 
imder  the  guidance  of  Zeus.  On  its  preser- 
yation  depended  the  safety  of  Troy ;  and,  ac- 
cordingly, Odysseus  and  DiomM^s  were  com- 
missioned to  steal  it.  According  to  other 
accounts,  the  palladium  was  conyeyed  from 
Troy  to  Italy  by  ^neas,  and  was  afterwards 
preseryed  in  the  temple  of  Vesta  at  Bome. 
The  word  foUadium  passed  into  European 
languages,  m  which  it  signifies  that  parti- 
cular law  or  priyilege  which  is  regarded  as 
the  safeguard  of  the  people's  liberties.  The 
trial  by  jury,  and  the  freedom  of  the  press, 
are  each  called  the  palladium  of  the  British 
constitution. 

pAiXADnnc.  A  metal  discoyered  in  1803  by 
WoUaston,  associated  with  the  ore  of  'platinum. 
It  resembles  platinum  in  colour  and  lustre,  and 
it  is  ductile  and  malleable,  but  yery  hard.  Its 
specific  grarity  is  11-8.  Its  fusibility  is  inter- 
naediate  between  gold  and  platinum :  it  is  oxi- 
dised and  dissol*^  by  nitric  acid :  its  oxide 
forms  red  salte.  Its  symbol  is  Pd,  its  eoui- 
yalent  64.  Medals  have  been  struck  of  palla- 
dium ;  and  it  is  sometimes  used  in  the  delicately 
graduatod  scales  of  astronomical  instrumente, 
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being  Dearly  as  white  as  silver,  and  not  liable 
to  tarnish.  Combined  vith  silyer,  it  fonns 
an  alloy  used  by  dentists. 

Vallas  (Gr.).  In  Greek  Mythology*  ft  name 
of  Ath6n6.  Plato  deriyed  the  word  from 
Gr.  irdAAffcr,  to  brandish  a  »pearf  but  more 
probably  it  is  the  same  as  iniAAa{,  a  maidm, 

[MlNXHYJL.] 

PaixJlS.  One  of  the  four  small  planets 
which  reyolre  between  the  orbits  of  Mars  and 
.  Jupiter,  disoorered  by  Dr.  Olbers  of  Bremen, 
on  March  28th,  1802.  Its  symbol  was  formerly 
a  lanoe  \, ,  but  is  now  0.  On  aooonnt  of  the 
minuteness  of  this  planet,  and  the  nebulous 
appearance  by  wfaidi  it  is  surrounded,  it  is 
extremely  difficult  to  arrive  at  any  certain 
conclusion  respecting  its  real  magnitude.  Sir 
W.  Hersehel  estimated  its  diameter  at  eighty 
miles,  snd  Schroeter  at  2,099  miles,  or  nearly 
the  size  of  Mercuiy:  but  astronomers  prefer 
the  former  measure. 

PaUet*.  In  Clock  and  Watch  work, 
the  pieces  connected  with  the  pendulum  or 
balance  which  receive  the  immediate  im^lse 
of  the  swing-wheel  or  balance-wheel.  They 
are  of  various  forms  and  oonstmctions,  ac- 
cording to  the  kind  of  escapement  employed. 

ValUobrABoblata*  (lit.  pallium,  a  numUe, 
and  branchia,  gtUa),  The  name  of  an  order  of 
Acephalous  Molluscs,  including  those  in  which 
the  gills  are  situated  on  the  internal  suz£ftoe  of 
the  lobes  of  the  mantle. 

ValUmn  (Lat  a  cloak),    A  vestment  which 
by  ancient  usage  is  sent  from  Rome  to  all 
archbishops  of  the  Roman  Catholic  church,  and 
to  the  four  Latin  patriarchs  of  the  East,  on 
their  accession.     The  history  of  this  usage, 
and  the  gradual  submission  of  the  Western 
patriarchs  to  it^  thereby  acknowledging  in  the 
end  the  complete  authori^  of  the  see  of  Rome, 
is  carefidly  traced  by  M.  Rheinwald,  in  the 
Encyclopedia  of  Ersch  and  Gruber,  art  'Pal- 
lium.'   It  is  now  a  white  woollen  band,  made 
roimd  and  worn  over  the  shoulders,  crossed  in 
front,  with  one  end  hauffing  down  over  the 
breast;  the  other,  behind  it,  is  ornamented 
with  purple  crosses,  and  fastened  by  three 
golden    needles  or  pins.      It  was   the  cus- 
tom, at  the  period  of  the  greatest  power  of 
the  Roman  see  (introduced  by  Gregory  VII. 
himself),  for  the  archbishops  to  come  to  Rome 
for  the  purpose  of  receiving  it;   it  is  now 
delivered  as  a  mandatory,   or  merely  by  a 
dele^te  from  Home.     Some  simple  bishops 
receive  the  pallium  as  a  mark  of  honour.     The 
cloth  of  which  the  pallium  is  made  is  woven 
from  the  wool  of  ten  white  lambs,  blessed 
at  Rome  on  the  festival  of  St  Agnes,  and 
deposited  on  the  tomb  of  St  Peter  during  the 
eve  of  his  festival.    (Hook,  Church  Dictionary.) 
Valin  (Lat  palma,  the  hand).    An  ancient 
measure  of  length  taken  from,  the  extent  of  the 
hand.    There  were  two  different  pakns ;  one 
corresponding  to  the  length  of  the  hand,  and 
the  otiier  to  the  breadth.    The  Roman  palm  was 
about  eight  and  a  half  English  inches.    The 


PALB£S 

Palm.  In  Sea  laaguage,  a  peculiar  thimble 
used  in  sailmaking.  The  w<Md  also  denotes  the 
flattened  end  of  each  arm  of  an  anchor,  tn- 
minating  in  a  point  to  enter  the  ground,  while 
the  breadth  of  the  palm  sives  a  good  boldl 

Valm  OH.  An  axtide  imported  from  the 
west  coaat  of  Africa.  It  is  solid,  and  of  a 
reddish-yellow  colour,  snd  baa  a  &int  odour  of 
violeta.  It  is  laigely  uaed  in  the  msBufiaolaie 
of  801^  and  candles,  and  is  sometimes  burnt  in 
lamps,  and  made  into  ointments.  IGxed  vith 
tallow  and  a  little  caustic  soda,  it  fonnB  one 
of  the  varieties  of  nulwaj  grease.  Itisduefij 
the  produce  of  the  EUns  ymmsenma, 

Pal«»  Oraer  of  1Mb  WtulttUMm  Asori«ty 
formed  in  1617  in  Germany,  and  eonnected  bjr 
a  species  of  chivalrous  institutiim,  for  die  pre- 
servation and  culture  of  the  German  language. 
Lewis,  prince  of  Anhalt,  was  the  irst  head  of 
the  order.  This  body  is  said  to  have  dose  nmcfa 
for  the  German  Isnguage,  but  to  have  ended  bj 
attempting  too  much  in  the  way  of  xefinement 
and  innovation.  It  was  dissolved  in  1680. 
(Ersch  and  Gruber's  Encyeloprndia.) 

Valin  Sonday  (Bommiea  I^lmsnm, 
Bischa  floridum).  The  Sunday  before  Esstcr, 
or  the  day  of  celebration  of  the  triumphal  entzj 
of  Christ  into  Jerusalem.  The  custom  ef  eanr- 
ing  palm  branches  on  particular  days  of  f4- 
tivity  was  an  older  Jewish  observance.  The 
feast  of  Palm  Sunday  appears  to  have  been 
observed  all  along  in  Uie  Kastem  Church,  bat 
is  said  to  have  been  revived  in  the  West  by 
Gregory  the  Great  The  earliest  known  Utin 
honuly  for  the  day  is  by  the  Venerable  Bede. 

Patans  (Lat  pahna).    These  plants,  called 
by  linneeus,  from  their  noble  and  stately  ap- 
pearance, the  princes  of  the  vegetable  king- 
dom, constitute  the  natural  order  PBtlmacef,  or 
PalnuB,  a  group  of  arborescent  Endpgens,  chiefly 
inhabiting  the  tropics,  distinguished  fay  their 
fleshy,  colourless,  six-parted  lowers,  endoeed 
within  spathes ;  their  minute  embiyo,  lying  in 
the  midst  of  albumen,  and  remote  from  the 
hilum ;  and  rigid  plaited  or  pinnated  inaitics- 
lated  leaves,  sometimeB  called  fronds.    THoe, 
<h1,  flax,  flour,  sugar,  and  salt,  says  Humboldt, 
are  the  produce  of  this  tribe ;   to  which  Vco 
Martins  adds  thread,  utensils,  weapons,  food, 
and  habitations.    The  most  common  species  is 
the  Cocoa-nut  Palm.    Their  wounded  sterna  or 
spathes,  yield  in  abundance  a  saccharine  fluid, 
known  in  India  bv  the  name  of  ioddy,    The 
succulent  rind  of  the  Date  is  a  most  nutritious 
as  well  as  agreeable  fruit    Ssgo  is  yielded  }<y 
the  interior  of  the  trunks  of  many  spedes ;  and 
the  fruit  of  the  Jreea  CaUeim,  the  well-known 
Pitany,  or  Betel-nut,  is  ronarkable  for  its 
narcotic  or  intoxicating  power.     The  eominoo 
Canes  or  Battans  of  the  shops  are  the  flexible 
stems  of  spedes  of  the  genua  Oakomu, 

The  Palms  form  rather  an  extensive  famtlr, 
and  the  species  are  applied  to  a  vast  number 
of  economic  uses.  They  are  usually  simple- 
stemmed,  but  in  at  least  one  genus  this  charac- 
teristie  is  departed  from,  the  species  ffyphipnt 


English  palm  is  understood  to  be  three  inches.   I  frequently  producing  a  large  head  of  branches. 
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PALMA  OHRISTI 


i  (Lat.).  One  of  the  namei 
of  the  Castofl^oil  plant,  Bieintu  eommums, 

PalBMUP—  (Lat.  from  palma,  the  hand), 
Mnfldes  belonging  to  the  band.  The  pahnarw 
brma  is  ntoi^  between  the  wriat  and  little 
finger,  and  asaiata  in  contracting  the  nalm  of 
the  hand ;  the  palmaria  longu&  ia  on  toe  fore- 
arm, and  baada  the  hand. 

Falante  (Lat  palraatoa).  In  Botany,  a 
term  ^plied  to  leayea  and  other  bodies  with 
fiTe  or  ae?en  lobee,  meeting  ina oommon  point, 
and  resembling  a  hand  when  roread  oat. 

Valmer.  In  Mediaeval  Histoiy,  a  name 
popularly  given  to  eroaadera  retnmed  from  the 
holj  war,  or  polgxima  from  Paleatine,  from  the 
palm-branch  wmch  they  were  wont^  to  cany 
as  a  staff  in  oommemoration  of  their  journey. 

ValBMr  uronna.  By  thia  name  are 
blown  the  hairy  caterpillua  of  certain  boo- 
tunal  motha,  need  aa  bait  in  troat4riiing. 

Palmto  Attld.  The  add  obtained  by  the 
action  of  hyponitric  acid  upon  castor  oiL 

Palmipeds  (Lat.  palmipedes,  from  palma, 
a  jxdm,  and  pea,  afoot),  Tke  name  giTen  by 
Cnner  and  Temminck  to  an  order  of  bizda 
conespiading  to  tiie  Aiueres  of  linniena,  and 
the  NataioreSy  or  swimming  biida,  of  Illiger. 

9a]iBlstrj>  (Lat.  palxna,  the  hand),  A 
spedes  of  diyination,  which  professed  to  foretell 
fntnie  events  from  the  inspection  of  the  lines 
and  mariEa  on  the  handa  and  fingers.  [Chibo- 
KAxcr.] 

yatanltlo  Add,  atlMlio»  CetyUo,  or 
OUdte  Add.  A  colonrless,  crystidline,  in- 
odofona  body,  existing  frequently  in  the  free 
state  in  pahn  oil,  and  in  the  combined  form  in 
spermaceti. 

Pttlmyva  IVood.  The  wood  of  the  Sorae^ 
»u  fiabdUformie,  and  of  Coooe  nue^era, 

Palo  do  VaoB.  The  South  American 
name  of  the  Gow-tbbb,  Broaimum  GtUaeto-' 
dendron,    [BBOflZMOM.] 

Palp  (Lat  palpare,  to  touch  eoftl^).  A 
jointed  senaiferons  oigan,  attached  in  ixurs  to 
the  labhun  and  maxUia  of  insects,  smd  termed 
n»pectiTely  labial  and  maxilkuy  palpi,  or 
feeleia. 

PalpAtom  (Lat.  palpator,  one  who  earesees). 
The  name  of  a  family  <k  Clavicom  beetles,  in- 
cluding those  which  haye  Tsry  long  mazillaiy 
feelers,  or  palps. 

PalpeImB  (Lat).  The  eyelids;  the  upper 
and  nnder  uniting  at  each  end  to  form  the 
cantki. 

PalpltatioB  (Lat  palpitation  a  throbbing). 
This  term  is  especially  appUed  to  irregularities 
of  the  heartf  s  action,  which  are  frequently  the 
result  (tf  indigestion,  of  narvoua  excitement,  or 
mental  agitation. 

Palay.    [Pabaltsis.] 

Patadamentam*  The  peculiar  military 
^reas  of  a  Boman  ^neral  (imperator),  in  the 
times  of  the  republic,  afterwards  adopted  by 
the  emperors.  It  was  worn  only  in  the.cam- 
P&ig|it  and  exchanged  for  the  toga  in  Bome. 
Vitelline,  according  to  Tadtus,  was  advised  not 
to  enter  the  city  in  it^  aa  it  would  be  making  it 
779 
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look  like  a  city  taken  by  stomL     {But,  ii.  8^ ; 
Mhn,  de  VAcad,  dee  Ineer,  vol.  xxi.) 

Patadliia  (Lat  palus,  a  mareh),  A  genus 
of  fresh-water  or  marsh  snails;  so  called  from 
their  location  in  marshes,  ditches,  and  slow 
streams.  Many  spedes  are  oommon  in  Qreat 
Britain ;  a  beaatifdl  example,  called  the  agate 
marsh-dieU  (Paludma  aehaUnaf  Lam.),  may  be 
found  in  the  smaller  tributaries  of  the  Thamea. 

VampMi.  Treeless  plains  extending  for 
2,000  ndles  from  the  tropic  of  OE^com  to  the 
southern  limit  of  the  American  continent  on 
the  east  side  of  the  Andes.  The  breadth  Taries 
from  240  to  600  miles.  The  total  area  is  esti- 
mated at  760,000  square  miles^ 

Within  this  wide  range  of  ooimtzy  there  are 
necessarily  great  differences  of  dimate.  Por 
the  most  part  the  plains  form  steplike  tenpaoes, 
ranging  north  and  south  and  rising  to  the  west 
GenetaJly  sterile,  their  steps  are  sometimes 
richly  covered  with  Terdure.  They  are  here 
and  there  intersected  by  streams,  but  the 
waters  flowing  over  them  do  not  fertilise  the 
soil.  Huge  boulders  occadonally  interrupt  the 
dreary  flat,  black  lava  platforms  sometimes 
intervene,  and  white  incrustations  of  salt  are 
not  wanthkg.  Swamps  occur  in  tha  southern 
part  of  the  tract,  which  are  occasionally  flooded 
by  the  xivera  and  entirely  inundated.  In  other 
districts  these  vemarkable  platforma  are  ex- 
ceedingly fertile,  and  they  are  estimated  to  feed 
at  least  a  million  of  homed  catUe  smd  three 
millions  of  horses,  all  of  which  are  derived  from 
animals  introduced  by  the  Spaniards.  The 
higher  plains  to  the  west  are  less  fitted  for 
natural  pastures,  but  admit  of  very  successful 
cultivation.  A  large  salt  desert  forms  tha 
northern  termination  of  the  Pampas. 

Paaspao  Uraoa.  The  garden  name  for  a 
fine  grass  of  Buenos  Ayres,  Gynerimn  argen- 
teum,  nmdi  cultivated  on  account  of  ita  orna- 
mental character. 

Vampoaa  Voniittltoik  A  vaat  extent  of 
fossiliferoos  deposits  in  South  America  belongs 
ing  to  the  newer  Tertiary  period.  This  group 
of  rocks  ranges  for  a  distance  of  1,400  miles 
from  north  to  south,  with  a  breadth  of  nearly 
400  miles,  and  everywhere  contains  remains 
of  shells  of  the  same  spedes  as  those  found  in 
the  adjacent  seas.  The  elevation  above  the  sea 
varies  from  100  to  400  feet  The  rodn  con- 
sist for  the  most  part  of  calcareous  mud  with 
many  concretiona,  and  abound  vrith  the  bones 
of  some  gigantic  extinct  quadrupeds.  The  de- 
pomt  appears  to  haye  been  fbnned  graduallj 
on  an  ascending  coast  line. 

The  froit  of  Ciime  deeu- 


Violent    south-west   winds 
which  sweep  over  the  Pampas  of  Brazil 

VaaaplUet  (from  Span,  papelete,  by  the 
insertion  of  the  nasal :  Wedgwood).  In  Print- 
ing, a  short  treatise  or  essay,  generally  speak- 
ing on  some  subject  of  temporary  mterest, 
wUch  exdtes  public  attention  at  the  time  of 
its  appearance.  We  commonly  understand  by 
the  word  pamphlet  a  production  of  the  above 
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character  when  it  comes  from  the  publishers 
merely  stitched  together  in  sheets,  and  not 
bound.  Books  in  octavo,  of  fiye  sheets,  or 
under,  are  technically  termed  pamphlets.  The 
word  is  used  by  Chaucer.  Pamphlets  became 
of  common  use  in  political  and  religious  con- 
troTersy  about  the  middle  of  the  sixteenth  cen- 
tury ;  in  England  under  the  reign  of  Elizabeth ; 
in  France,  during  the  wars  of  religion. 

Pampre  (Fr.;  Lat.  pampinus,  a  tendril 
or  vine  leaf).  In  Sculptor^,  ornaments  con- 
sisting of  vine  leaves  and  grapes. 

Pan  (Gr.).  The  chief  rural  divmity  of  the 
Greeks,  who  presided  over  flocks  ana  herds. 
He  was  said  by  some  to  be  the  son  of  Hurmtm, 
bom  in  Arcacua.  At  Athens  his  worship,  we 
M^  told,  was  not  introduced  till  the  time  of  the 
battle  of  Marathon.  (Herod,  ii.  145.)  He  was 
represented  with  the  head  and  breast  of  an 
elderly  man,  while  his  lower  parts  were  like 
the  hmd  quarters  of  a  goat,  whose  horns  he 
likewise  bore  on  his  forehead.  His  emblems 
were  the  shepherd's  crook  and  the  pipe  of 
seven  reeds. 

VaaalMfle.  A  mineralogical  name  for 
Tetrahediite  or  Grey  Coppez^re. 

Vaaaeea  (Or,  vardUrtia).  literallj,  a  re- 
medy which  professes  the  power  of  curing  all 
sorts  of  diseases.  The  idea  was  personified  in 
Panacea,  a  daughter  of  JEsculapius,  to  whom, 
in  conjunction  with  her  better  known  sister, 
Hygieia,  the  power  of  healing  all  diseases  was 
ascribed. 

Panada  (ItaL  pane,  hrwd).  Bread  or  bis- 
cuit steeped  or  boiled  in  water  so  as  to  acquire 
a  soft  consistence.  'Place  thin  slices  of  the 
crumb  of  bread  in  a  saucepan,  and  add  rather 
more  water  than  will  cover  them ;  then  strain 
off  the  superfluous  water  and  beat  up  the  bread 
till  of  the  consistence  of  gruel;  sweeten  it, 
and  add,  when  proper,  a  little  sherry. '  (Pereira 
On  Food  and  Diet.) 

PanatbeBOBa  (Gr.  Ilara^Mua).  The  great 
national  festival  of  the  inhabitants  of  Attica, 
celebrated  in  honour  of  Athena.  [MrassvA.] 
There  were  two  solemnities  of  this  name,  the 
great  and  the  little.  The  former  were  celebrated 
once  in  every  five  years;  the  latteV  in  every 
third  year,  or,  as  some  think,  every  year.  The 
exhibitions  at  these  festivals  were  torch  races, 
gymnastic,  musical,  and  poetical  contests,  with 
sacrifices  and  feasts ;  and,  at  the  great  PUi- 
athensea,  the  sacred  stole  (ir^Xos),  decorated  by 
the  hands  of  chosen  virgins  with  embroidery  re- 
presenting the  deeds  of  heroes  and  patriots,  was 
nung  like  a  sail  on  a  machine  in  the  form  of  a 
ship,  and  thus  conveyed  up  to  the  Acropolis  in  a 
procession,  and  placed  on  the  statue  of  Athena. 

Panax  (Gr. ;  another  form  of  irayoWs,  all- 
kealing),  A  name  applied  to  some  plants  of  the 
Araliaoeous  order,  which  are  held  in  high  es- 
timation in  consequence  of  their  real  or  sup- 
posed virtues.  The  root  of  P.  Sohinaeng,  called 
Ginseng,  is  highly  valued  by  the  Chinese  phy- 
sicians, from  its  reputed  power  of  warding  off 
fatigue  and  invigorating  the  feeble  frame;  in 
China  it  has  sometimes  been  sold  for  its  weight 
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in  gold,  but  in  Eurcpe  it  has  £uled  to  prodwe 
any  remarkable  erocts.  The  roots  of  the 
North  American  P.  qmngurfcimm  are  alio 
highly  valued. 

Panoartes  or  PaBAtaaitse*  In  Diploma- 
tics»  royal  charters  in  which  the  eigqymeiii  of 
aU  possessions  enumerated  in  the  instnunent  is 
confirmed  to  a  subjeet  The  word,  hoverer, 
is  used  in  other  and  looser  significationB. 

Paneratlam  (Gr.  woTupdErMr,  fitcnlhr  a 
compute  eonteei),  A  kind  of  athletie  eooW 
practised  by  the  Ghreeks,  which  combined 
wrestling  and  basing  together. 

Paitcrattuic.  In  Botany  a  genus  of  Jme- 
rvUidaeea,  of  which  the  EuropeanP.  manthiam, 
though  not  now  regarded  as  ofBrinal,  has  pro- 
perties resembling  those  of  the  squOL  There 
are  many  tropical  species  which  are  extremely 
omamentaL  They  characterise  a  section  of 
the  order  distin^shed  by  the  presence  of  a 
enp  or  eoronet  within  the  perianth,  Ihe  stameDa 
bemg  borne  on  the  cup. 

Paaereaa  (G^.  wdeyKpeas),  A  g^aadolu 
viscus  of  the  abdomen,  situated  under  and  be- 
hind the  stomach ;  its  duct  enterstheduodeDnm, 
into  which  it  conveys  the  pancreatie  flnid.  It 
is  commonly  called  the  sweetbread  in  animalB. 

Panorealle  PlnUL  This  is  a  ooloories 
viscid  liquid,  secreted  by  the  pancreas.  It  ia 
alkaline,  and  rendered  frothy  by  agitation.  It 
yields  fiK>m  8  to  9  per  cent,  of  a  solid  residue, 
of  an  albuminoid  nature,  and  when  heated  sets 
into  a  solid  like  ovalbumen.  It  is  precipitated 
from  its  aqueous  solution  by  alcolM)!;  but  an 
excess  of  water  redissolves  the  precipitate. 
When  the  solid  residue  is  incinerated,  the  ash 
yields  chloride  of  sodium,  with  phosc^iate  and 
carbonate  of  soda.  The  nature  of  tne  oigame 
principle  is  not  well  understood.  It  appean 
m  some  respects  to  resemble  pftyalin;  hot  its 
characteristic  property  is  to  assimilate  ciij 
matters.  It  forms  an  emulsion  with  mli  and 
fats,  when  the  mixture  is  heated  to  about  100^; 
this  appears  to  be  a  process  of  sapooifieatioD, 
glycerine  is  produced,  and  the  fiatty  acids  are 
set  free.  The  pancreatic  juice  is  the  only 
animal  secretion  which  resolves  fkt^  matteis 
into  glycerine  and  fat-adds,  and  it  does  this 
independent  of  its  alkalinity.    [Numnox.] 

Paaaesmonlnm  (Gr.  voir,  and  fiaW*  ' 
demon).  The  general  appeUation  bestowed  hj 
Milton  on 

theUgfaei^iital 

Of  Satan  and  hii  peeca.— Air.  ZmI,  L  8L 

PaadaaaoMB  (Pbndanus,  one  of  the 
genera).  A  natural  order  of  arborescent 
Endogens  inhabiting  the  Indian  Archipelaeo. 
and  most  of  the  tropical  islands  of  the  Old 
World.  They  have  the  aspect  of  gigantic  pine- 
apples, bearing  the  flowers  of  a  Spafyam*»j 
and  are  remarkable  among  arborescent  Mooo- 
cotyledons  for  their  constant  tendency  to  branch, 
which  is  always  effected  in  a  <£chotonioss 
manner ;  and  also  for  their  leaves  being  a^ 
ranged  so  distinctly  in  a  spiral  manner  tliat 
they  have  acquired  the  common  name  of  &^ 
Fines,  The  prmcipal  genus  isPmifaiNtf ,  of vhich 
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many  specieB  are  known.  P.  Canddabrum  is 
ttke  Chandelier-tree  of  Gniana.  P.  utUi8,  the 
Vacona  of  the  ManritinB,  is  extensively  grown 
for  the  sake  of  its  leaves,  which  are  made  into 
bags  or  aacka  for  sugar.  P.  odoratianmus  has 
very  fragrant  flowers.  The  seeds  of  some  of 
the  species  of  this  genus  are  edible. 

Pandeoto  (6r.  murUicrat,  lit.  all-reeeiving). 
The  great  compilation  of  the  Roman  law  pub- 
lished by  the  emperor  Justinian.    [Digest.] 

PandtonlttttOB  (Lat.  pandiculor,  I  gape). 
The  gaping,  yawning,  and  stretching  that  cha- 
r;Acteri8e8  some  diseases.  It  sometimes  occurs 
in  the  cold  fit  of  an  ague. 

Pandit.  The  title  of  learned  Brahmins  in 
Hindustan.  The  term  is  used  ironically  in 
Kngland  to  designate  anyone  who  makes  a 
-vast  show  of  learning  without  possessing  it  in 
Teality, 

Pandora  (Gr.  from  iray,  and  tSapw^  a  gift). 
In  Grecian  Mythology,  the  name  given  to  the 
first  woman,  according  to  Hesiod.  She  was 
formed  of  clay  by  Hephaestus,  at  the  request 
of  Zeus,  and  was  created  for  the  purpose  of 
punishing  PnoiCBTmins.  All  the  gods  vied  in 
making  her  presents ;  and  thus  arrayed,  she  was 
brought  to  Epimetheus,  who  had  been  warned  by 
his  biother  Prometheus  to  receive  no  gifts  from 
t  he  gods ;  but  charmed  by  her  beauty,  he  received 
Pax^ora,  who  on  his  tlu^shold  lifted  the  cover 
of  the  cask  in  which  all  evil  things  were  shut  up. 
In  her  terror,  she  replaced  the  covering,  and 
Hope  alone  remained  a  prisoner  beneath  it. 

Paadore  (Gr.  iraySouf»,  Fr.  mandore).  A 
musical  instrument  of  three  strings. 

Pandoank  A  kind  of  light  infantry, 
formerly  organised  as  separate  corps  in  the 
Austrian  service :  raised  from  the  Servian  and 
'Rftpe?»m  inhabitants  of  the  Turkish  frontier, 
and  originally  under  leaders  of  their  own,  styled 
harumbachaa.  Since  1755,  they  have  been  in- 
dnded  in  the  regular  army. 

Pandnrtform.  Literally,  ySeZe^-fAopec^;  a 
term  applied  by  botanists  to  the  leaves  of  some 
plants  which  in  outline  somewhat  resemble  the 
form  of  a  Panbobb  or  violin. 

PaaenFTlo  (Gr.  \&yos  varnyvpiKSs,  a  speech 
addressed  to  a  general  assenily,  vw^jyvpis). 
In  Oratory,  a  eulogy  or  harangue,  written 
or  spoken,  in  praise  of  an  individual  or  body 
of  men.  Among  the  ancients,  orations  were 
recited  in  praise  of  the  departed  on  various 
occasions,  before  solemn  assemblies;  hence 
the  name.  Amonff  the  later  Bomans,  the  baser 
practice  prevailed  of  reciting  panegyrical  ora- 
tions on  distinguished  living  persons  in  their 
presence.  Among  the  modems,  panegyrical 
oratory  has  been  chiefly  confined  to  funeral 
discourses  from  the  pulpit.  In  France,  how- 
ever, the  ^loges  or  orations,  pronounced  in  some 
literary  and  scientific  societies  on  the  decease 
of  a  member,  bear  something  of  the  character 
of  classical  panegyrics. 

(said  by  Sir  H.  Spelman  to  mean 


pagina,  or  schedvla,  as  a  pond  of  parchment, 

&c).     In  Law,  a  roll  containing  the  names  of 

jurors  whom  the  sheriff  rettims  to  pass  on  a 
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trial.  In  Scottish  Law,  the  accused  person  in 
a  criminal  action  from  the  time  of  his  appear- 
ance is  styled  ihApannel,  For  various  opinions 
on  the  origin  of  the  word  see  Wedgwood,  Die- 
tionary  of  English  Etymologg,  s.v.  '  pane '  and 
*  panneU 

PanglaoeflD  (Pan|;ium,  one  of  the  genera). 
A  small  Older  of  Dicotyledonous  plants  be- 
longing to  the  Papayal  alliance,  in  which  they 
are  distinguished  by  their  polypetalous  flowers, 
with  a  scale  at  the  base  of  each  petal.  Pangium 
edtUe  is  a  Javanese  tree  with  hard  solid  wood. 
The  bark  and  leaves  contain  a  poisonous  prin- 
ciple ;  but  the  kernels  of  the  seeds,  macerated 
in  cold  water  to  remove  the  noxious  narcotic 
qualities,  are  occasionally  used  as  a  condiment. 

Panto.  A  word  usually  applied  to  a  sud- 
den and  groxmdless  alarm,  the  myth  being 
that  Pan,  during  the  In<^an  expedition  of 
Bacchus,  was  surrounded  by  enemies,  and  that 
the  shouting  of  his  men,  favoured  by  the  echoes 
of  a  rocky  valley,  so  frightened  them  that  they 
instantly  took  to  flight. 

PanlOff  Oommerelal.  In  the  ordiuary 
course  of  trade,  the  amount  of  money  and  the 
discount  accommodaldon  afforded  by  the  seve- 
ral banks  are  proportioned  to  the  amount  of. 
Assistance  generally  required  by  traders.  A 
rate  of  profit  due  to  the  skill,  labour,  and  risk 
of  the  borrower,  can  be  effected  in  commercial 
transactions  in  addition  to  the  rate  of  profit 
procurable  from  the  ordinary  employment  of 
capital  at  interest.  Hence,  as  long  as  there 
exists  a  difference  between  the  profit  derived  in 
trade  and  the  interest  paid  for  capital,  bor- 
rowers will  always  draw  upon  the  funds  of 
lenders,  and  the  two  will  share  the  proceeds  of 
the  investment.  Nothing,  however,  but  caution 
on  the  part  of  lenders  will  prevent  borrowers 
£rom  occasionally  interpreting  a  future  profit  as 
greater  and  surer  than  events  prove  it  to  be, 
and  from  incurring  a  loss  which  may  not  only 
sacrifice  whatever  capital  they  possess  them- 
selves, but  also  that  which  they  have  borrowed ; 
and  there  are  events  occurring  from  time  to  time 
in  the  course  of  trade,  which  no  prudence  coxdd 
foresee  and  no  caution  avoid.  If  with  these 
we  take  into  account  the  occasions  on  which 
fraudulent  or  iijudidous  speculataon  is  rife  and 
a  temper  of  risking  capital  in  what  appear  to  be 
promising  ventures  becomes  contagious,  we  see 
at  once  the  elements  out  of  which  a  commercial 
panic  can  be  developed. 

It  is  not  possible  to  draw  a  sharp  line  of 
distinction  between  overtrading  or  speculation, 
and  legitimate  commercial  risk.  In  all  trade 
some  elements  of  peril  are  always  present. 
The  most  prudent  person  may  find  that  he  has 
produced  overmuch,  that  he  was  deceived  in  the 
market  for  which  he  has  supplied  shipments, 
that  the  demand  he  anticipated  has  failed  to 
exist  either  in  part  or  wholly,  that  a  glut  has 
occurred  by  simultaneous  shipments,  or  that  he 
has  unconsciously  over-traded  by  some  otlier 
obvious  and  natural  error.  But,  on  the  other 
hand,  traders  may  be  reckless  and  unscrupulous, 
or  be  filled  with  hopes  that  a  monopoly  of  some 
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article  may  be  secured  oat  of  which  large  profits 
are  to  be  deriyed. 

All  pnrchafles,  whether  real  or  specolatiTe, 
act  on  prices.  A  buyer,  whether  he  pays  ulti- 
mately or  not,  enhances  the  market  yalue  of 
a  commodity  by  the  fact  of  his  demand.  In 
the  ordinary  course  of  things,  the  mutual  com- 
petition of  buyers  and  sellers  is  beneficial  to 
the  public,  because  it  steadies  price  and  equal- 
ises supply.  Speculation,  however,  is  always 
relative  to  a  scanty  supply,  or  to  a  supply  the 
quantity  of  which  is  not  likely  to  be  or  cannot 
be  increased  at  pleasure.  Suppose  the  article 
to  be  one  of  high  necessity  or  great  convenience, 
and  the  competition  of  buyers  forces  the  price 
up  to  a  very  ^reat  increase  above  its  ordinary 
rate.  A  reaction  then  upon  the  market,  due  to 
an  unexpected  supply  from  another  quarter,  or 
to  a  disinclination  on  the  part  of  the  public  to 
endure  the  enhanced  cost,  may  occur,  and  the 
price  will  drop,  and  with  a  falling  price  very 
frequently  involve  the  bankruptcy  oi  the  specu- 
lator. If  the  transactions  on  which  the  specu- 
lation is  based  are  large,  and  the  competition 
active,  the  indebtedness  of  one  or  more  houses 
may  induce  the  ruin  of  others,  and  a  collapse 
is  inevitable,  and  with  it  a  large  destruction  of 
that  form  of  capital  which  is  founded  on  credit. 

It  has  been  already  stated  [Oitbbbkct],  that 
bankers  are  the  agents  by  whom  borrowers 
and  lenders  are  brought  together.  The  banker 
discounts  the  bill  of  his  customer,  partly  out 
of  his  own  capital,  partly  out  of  the  deposits 
of  other  customers.  If  he  gives  no  interest 
on  deposits,  as  is  the  practice  of  the  Bank  of 
England  and  most  private  banks,  the  banker 
appropriates  all  the  profit  which  is  procured 
by  advances  on  discount ;  if  he  gives  interest, 
as  is  the  case  with  most  joint«tock  banks, 
the  profit  derived  is  contained  in  thedi£ference 
between  the  rate  of  interest  on  deposits  and 
the  market  rate  of  discount,  a  sum  which,  though 
representing  a  small  percentage,  is  in  effect  a 
large  actual  profit  on  numerous  and  extensive 
transactions.  The  depositors  in  banks,  if  com- 
mercial men,  are  also  its  customers  for  discount ; 
a  sum  varying  in  extent  with  the  funds  and 
credit  of  the  customer  being  ordinarily  allowed 
on  commercial  bills.  When,  however,  applica- 
tions for  discount  are  very  pressing,  as  when 
laige  purchases  are  made,  or  trade  is  exces- 
sively active^  or  a  large  amount  of  deposits  are 
withdrawn  for  investment,  either  in  home  or 
foreign  undertakings,  or  when  the  state  of 
the  exchanges  indicates  a  drain  of  bullion,  or 
similar  causes  arise,  the  banker  contracts  his 
accommodation,  and  the  discounter,  either 
mediately  by  means  of  bill  brokers,  or  imme- 
diately by  personal  application,  draws  on  the 
resources  of  the  Bank  of  England.  In  order 
to  meet  this  increased  demand  on  the  funds 
available  for  trading  purposes  and  at  the  dis- 
posal of  the  Bank,  tiie  Bank  raises  its  rate 
of  discount,  and  thus  attempts  to  check  the 
applications.  If,  however,  tiieir  necessities  are 
urgent,  or  the  anticipated  rate  of  profit  is  still 
tempting,  this  enhanced  rate  (followed,  of 
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course,  by  the  other  banks,  who  take  the  isi- 
tiative  of  the  Bank  of  Eng^d  as  their  ruleX 
is  endured  by  the  conuneraal  woiid,  siti  the 
applications  remain  as  large,  and  are  met  agun 
by  a  rise  in  the  rate,  these  alternate  demaods 
and  checks  continuing  till  the  demand  is  greati/ 
diminished,  and  the  resources  of  the  Sank  an 
restored.  But  the  rate  may  be  raised  to  snch 
a  height,  and  the  demand  may  be  so  uigeot, 
that  a  ooUapse  of  credit  takes  place,  and  luge 
bankruptcies  ensue ;  in  other  wozds^  a  commet^ 
cial  panic  occurs.  And  as,  of  course,  not  oolj 
the  speculators,  but  persona  engaged  in  legiti- 
mate and  prudent  trader  must  pay  eqiuHy 
the  advanced  rate  of  discount^  it  often  happens 
that  traders  of  undoubted  solvency,  and  vitose 
capital  is  more  than  folly  equal  to  the  complete 
liquidation  of  all  claims  upon  them,  are  forced 
to  suspend  payment,  and  sufifer  all  the  ineon- 
venienoee  of  a  fiedlure.  • 

The  difiicult  question,  whether  the  effects  of 
a  commercial  panic  are  not  ezaggented  by  the 
restrictions  of  the  Bank  Aei  of  1844,  is  one 
which  is  still  debated  with  great  warmth.  The 
object  of  the  Bank  Act  was,  unquestionably,  to 
diminish  the  risk  of  a  crisis  by  checking  the 
power  of  advance  in  limine.  It  was  supposed 
that  the  tendenirf  to  speculation  was  increased 
by  the  power  which  a  bank  possessed,  before 
the  Act,  of  issuing  its  notes  aoeoniing  to  its 
own  discretion,  a  discretion  unlimited  by  any 
consideration  beyond  that  of  due  regard  to  its 
own  solvency,  i.  e.  to  the  convertifa^j  of  its 
paper.  The  object  may  have  been  m  pan 
fulfilled;  that  is  to  say,  the  circumstaneei 
tending  towards  a  commercial  crisis  may  haye 
been,  before  the  Act,  protracted,  and  the  reeoil 
from  an  undue  inflation  may  have  been  jdok 
severe.  But  panics  have  not  been  prerented, 
nor  have  enormous  commerdal  losses^  due  to 
the  certain  destruction  of  credit,  been  obyiat«d 
by  the  operation  of  the  Ad^  while  the  means 
for  meeting  the  temporary  difiBcuhies  ineiimd 
by  houses  of  undoubted  solvency  have  been 
largely  curtailed,  if  not  entirely  taken  avay. 
Mr.  Mill  thinks  that  the  disadvantages  of  the 
Act  greatly  preponderate  offer  its  sdvaBtBges, 
though  he  makes  the  statement  with  caatioD, 
and  with  the  reserve  due  to  tlie  magnitoda 
intricacy,  and  importance  of  the  sohiect. 

In  the  modem  history  of  banidng,  fov 
noteworthy  cases  of  commeidal  panie  or  czisif 
have  occurred.  In  1826,  the  panie  is  ascribed 
to  enormous  mining  speculations  and  the  oego- 
tiation  of  loaaa  to  the  nascent  tzaas-AtlaBtie 
republics.  In  1839,  American  speenlatiooa  of 
hiige  amount  were,  it  is  said,  the  cause.  The 
cotton  failure  in  America  and  the  geoeially 
deficient  harvests  of  1846  and  1847,  are  cited  as 
the  causes  of  the  panic  of  these  years;  while 
the  extensive  failures  of  Scotch  and  American 
houses  are  supposed  to  account  for  the  cosii 
of  1857.  On  the  last  two  occasions  the  pro- 
visions of  the  Bank  Act  were  suspended,  and 
the  restoration  of  commercial  confidsnce  vas 
the  immediate  result. 

All  experience  has  confirmed  the  alarm  felt 
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at  tli«  commpraBl  consequences  of  undertakings 
vhoee  magnitude  is  sncb  as  to  require  for  tlimr 
eompletaon  either  a  sapply  of  capital  in  excess 
of  that  wfaieh  is  annnallj  aceomnlated  out  of 
nTJogs,  or  a  diversion  of  existing  capital  from 
ordmaiyto  norel  occnpations.  Such  was  the 
csne  in  the  railway  mania,  when  parliament 
nnetioned,  with  singular  inoonsiderateness,  such 
a  number  of  operations  as  would  have  exhausted 
ten  times  the  amount  of  annual  savings,  and 
in  the  year  1864,  when  similar,  though  not 
eqosl  speculation,  took  the  direction  of  limited 
joint-stock  companies.  Mr.  Mill  has  enume- 
nted  four  causes  as  tending  to  a  commercial 
crisis:  1.  Extraordinaiy  war  expenditure.  2. 
Large  expottations  of  capital  for  foreign  in- 
ycshnent.  8.  Failure  in  the  crop  of  some 
eoimtxy  which  supplies  a  neceesaiy  raw  material. 
4.  Failure  on  a  large  scale  of  a  harvest  at 
home,  and  therefore  the  necessity  of  importa- 
tion. To  these  may  be  added,  6,  The  extra- 
ordinaiy developement  of  commercial  under- 
takings at  home,  tending  to  make  a  drain  on 
eapital,  or  to  divert  it  from  its  customary 
employmentk 

Vaaftele.  In  Botany,  a  form  of  inflorescence 
m  whidi  the  primazr  axis  developes  secondary 
axes,  whidi  themselves  produce  tertiaiy.  fa 
other  words,  a  raceme  bearing  branches  of 
flowers  in  place  of  simple  ones. 

Vaaleiim  (Lat).  A  yeiy  extensiye  genus 
of  Grasses,  some  of  which,  as  P.  miliaceum, 
filoatm,  and  frumentaceum^  are  extensively 
grown  in  warm  countries  for  their  grain,  which 
constitntes  some  of  the  varieties  of  Millet.  In 
tropical  and  sub-tropical  r^ons  they  form  the 
chief  of  the  fodder  grasses. 

yuuiA  (Fr.  panneau).  In  Architecture, 
an  area  sunk  from  the  general  sur&ee  of  the 
flurrounding  work.  In  Joinery,  it  is  a  tympa- 
rnnn,  or  thm  piece  of  wood,  framed,  or  received 
into  a  groove  by  two  upright  pieces,  and  two 
transverse  rails  or  cross  pieces,  at  the  top  or 
the  bottom.    [Paivxl.] 

»«awplar  (6r.  irawnrX/a).  literally,  all  the 
armour  Uiatcan  be  worn  for  defence ;  complete 
armour. 

VaaoptleaB  (Gr.  war,  and  tmroyjai^  I  see). 
A  term  coined  by  Jeremy  Beniham  to  denote  the 
pUn  of  the  prison  which  he  designed  and  recom- 
mended for  adoption  in  his  T&ory  of  Ihimsh- 
fwnU.  This  building  was  distinguished  b^  three 
leading  properties,  for  an  account  of  which  the 
reader  is  referred  to  vol.  xxii.  of  the  Edinburgh 
Review,  pp.  19,  20;  but  its  greatest  peculiarity 
consisted  in  its  form,  and  in  the  disposition 
of  its  cells,  which  were  so  constructed  that  the 
inspector  could  see  each  prisoner  at  all  times 
without  himself  being  seen;  and  hence  the 
origin  of  the  term. 

VWBonuna  (Gr.  my,  a27,  and  tpma,  a  view), 
A  picture  in  which  all  the  objects  of  nature  that 
are  visible  from  a  single  point  are  represented 
on  the  mterior  sur&ce  of  a  round  or  cylmdrical 
wall,  the  p<nnt  of  view  beinff  in  the  axis  of  the 
cylinder.  The  roles  according  to  which  the 
cuffifrent  objects  are  represented  in  perspective 
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arc  ^ily  deduced  from  the  consideration  that 
the  linos  on  the  panorama  are  the  intersections 
of  the  cylindrical  surface  of  the  picture  with 
one  or  more  conical  surfaces  having  their 
summits  at  the  point  of  view,  and  of  which  the 
bases  are  the  Imes  of  nature  which  the  artist 
proposes  to  represent.  In  executing  this  kind 
of  perspecdye  the  artist  divides  the  horiswn  into 
a  considerable  number  of  parts,  twenty,  for 
example,  and  draws,  in  the  ordinary  way,  on  a 
plane  surface,  a  perspective  view  (xf  all  the 
objects  comprised  m  tech  of  these  portions  of 
the  horizon.  He  then  paints  on  a  canvas  re- 
presenting the  developement  of  the  cylindrical 
surface,  l£e  twenty  drawings,  in  as  many  yer- 
tical  and  parallel  stripes;  and  the  picture  is 
completed  by  stretehing  the  canvas  on  the 
cylindrical  wall  of  the  rotunda  which  is  to 
contain  the  panorama.  When  a  painting  of 
this  kind  is  well  executed,  its  truth  is  such 
as  to  produce  a  com^pleto  illusion.  No  other 
method  of  representing  objects  is  so  well  cal- 
culated to  give  an  exact  idea  of  the  general 
aspect  and  appearance  of  a  country  as  seen 
all  round  from  a  given  point. 

The  first  panorama  exhibited  in  London  was 
painted  by  Bobert  Barker  in  1789;  it  repre- 
sented a  view  of  Edinburgh.  A  panorama  of 
London  was  the  first  that  vras  introduced  into 
Germany,  in  1800.  Since  that  time  they  have 
become  common  in  all  the  'principal  cities  of 
Europe.  Barker  was  the  inventor  of  panora- 
mas. He  built  and  opened  the  circular  exhi- 
bition rooms  in  Leicester  Square  in  1793. 
After  his  death  in  1806  the  exhibition  was 
carried  on  bv  his  son,  Henry  Aston  Barker,  and 
Bobert  Buriord.  The  latter  produced  a  grand 
series  of  panoramas,  and  died,  in  his  seventieth 
year,  on  January  80,  1861. 

Panatereorama  (Gr.  vov ;  vrtp^is,  solid). 
A  model  of  a  town  or  countiy,  in  relief,  exe- 
cuted in  cork,  wood,  pasteboard,  or  other 
substances. 

Pansy  (Fr.  pens^e,  a  tJumghi),  One  of 
the  names  applied  to  the  garden  varieties  of 
Viola  tricolor  and  some  allied  species^  which 
are  usually  cultivated  under  the  name  of  Sear  fa 
ease.    [Violi.] 

Pantagrapli  (Gr.  iray,  and  ypi^,  Iwrite\ 
Frequently  but  improperly  written  Pentagra^h. 
An  instrument  for  copying,  reducing,  or  en- 
larging plans.  It  consiste  of  a  jointed  rhombus, 
A  B  C  D,  made  of  wood  or  brass,  and  having 
the  two  sides  BA  and  BC 
extended  to  double  their 
length.  The  side  AD  and 
branch  A  E  are  graduated 
from  A,  in  such  a  manner  V 

that  if  0  and  T  be  corre- 
sponding divisions,  A  O  is 
to  B  O  in  the  same  ratio  as 
ATtoBEorBF.  Small 
sliding  boxes  for  holding 
a  pencil  or  tradnff  point  are  brought  to  the 
corresponding  graduations,  and  fix^  in  their 
positions  by  screws,  and  a  third  is  fixed  at  the 
point  F.   Now,  since  in  every  position  of  the  in- 
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Btrament  the  two  sides  A  D  and  B  F  are  parallel, 
and  the  points  O  and  T  are  bo  taken  that 
O  A  :  A  T::0  B  :  B  F,  the  three  points  0,  T, 
and  F  mnst  necessarily  range  in  a  straight 
line ;  consequently,  if  any  one  of  these  three 
points  be  taken  as  the  centre  of  motion,  and 
another  of  them  be  carried  along  the  boon- 
daries  of  any  figure,  the  third  will  trace  out 
a  similar  figure,  reduced  or  enlarged  according 
as  it  is  nearer  to  or  farther  from  the  centre 
of  motion  than  the  point  which  is  carried  along 
the  figure  to  be  copied.  The  pantograph  was 
inyented  by  the  Jesuit  Christopher  Sdieiner, 
in  1603,  and  is  described  by  nim  in  a  tract 
entitled  Paniographioenve  Ars  DeUneandi,  ^c, 
published  at  Rome  in  1623.  A  more  perfect 
instrument  for  accomplishing  the  same  objects 
has  been  inyented  by  Professor  Wallace  of 
Edinburgh.  [Eedoobaph.]  Both  instruments 
may  be  so  modified  as  to  produce  a  reversed 
representation  of  the  figure  to  be  copied;  an 
application  which  is  extremely  useful  for  the 
purposes  of  copperplate  engraying  and  litho- 
graphy. 

PaatAlooB  (ItaL  nontaleone).  One  of  the 
chief  characters  in  all  pantomimic  representa- 
tions. The  pantaloon  of  the  originiu  Italian 
pantomime  was  a  Venetian  buigher,  said  to 
have  been  so  called  from  the  words  'pianta 
leone,'  the  planter  of  the  lion,  the  banner  of 
Venice. 

Pantoelinleon  (Gr.  voy,  and  t^x*^>  ^^O- 
A  place  in  which  ovtrj  species  of  workmanship 
is  collected  and  exposed  for  sale. 

Pantlietom  (Gr.  IliUr,  and  s4os,  God).  In 
Metaphysical  Theology,  the  theory  which  iden- 
tifies nature^  or  the  rh  voy,  the  uniyerse  in  its 
totality,  with  God.  This  doctrine  differs  from 
atheism  in  the  greater  distinctness  with  which 
it  asserts  the  unity  and  essential  yitaUt^  of 
nature;  parts  of  which  all  animated  beings 
are.  The  most  ancient  Greek  philosophers 
were  pantheists  in  this  sense;  Anaxagoras 
being  the  first  who  distinctly  stated  the  co- 
existence with  nature  of  a  reasonable  creator — 
*  a  mind,  the  principle  of  all  things.'  In  this 
sense,  too,  Spinoza  may  be  called  a  pantheist. 
The  pantheism  of  Schellinff  and  many  modem 
German  philosophers  is  of  a  different  stamp. 
According  to  these  thinkers,  God  is  conceived 
as  the  absolute  and  original  Being,  revealing 
Himself  variously  in  outward  nature,  and  in 
human  intelligence  and  freedom.  It  is  not 
easy  to  see  how  pantheism  in  this  sense  differs 
from  the  Christian  view  of  God,  as  expressed 
in  the  language  of  St.  Paul,  'in Whom  we  live, 
and  move,  and  have  our  being.'  The  world  is, 
indeed,  conceived  to  be  animated  by  the  pre- 
sence and  affency  of  the  Deity ;  but  His  distinct- 
ness and  independent  subsistence  are  definitely 
laid  down  as  the  condition  and  ground  of  aU 
phenomenal  existence,  and  of  reason  itself. 

PantbeftBtio.  In  Sculpture,  a  term  applied 
to  statues  and  figures  which  bear  the  symbols 
of  several  d«ties  together,  the  meaning  of 
which  has  been  a  subject  of  dispute  among 
antiquaries. 
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{Qt.wMw).  Literally,  a  tem- 
ple dedicated  to  all  the  gods.  Thare  were 
two  magnificent  Btractures  so  named,  one  at 
Athens^the  other  at  Bome.  The  Utter  ttiU 
exists,  fhongh  comparatively  in  ndns.  The 
foundation  of  this  ooilding  is  geneidly  sf- 
cribed  to  Agrippa-,  the  son-in-law  of  AngostGs. 
It  now  forms  a  Christian  church,  dedicated  to 
the  Virgin  Mary  and  AU  Saints,  and  genenllj 
called  the  Kotunda.  The  form  is  circular,  and 
ita  roof  a  hemispherical  dome  144  feet  id  dia- 
meter,  its  height  being  the  same  from  the 
pavement  to  die  top  of  the  dome.  It  has  a 
Corinthian  portico,  oonsLsting  of  mxteengraniu 
columns,  of  which  eight  stand  in  fiont.  Hint 
ranked  this  edifice  as  one  of  the  wonden  of  the 
world.  Since  ita  erection,  it  has  been  grievoiislj 
spoiled  of  its  ornaments.  The  term  pantitM 
has  been  absurdly  applied  to  places  of  poblie 
exhibition  in  whi(^  every  yaiiety  4>f  amnaemebt 
is  found. 

Panther  (Gr.  wMtip),  A  name  giren  br 
the  earlier  French  zoologiBts  to  an  iDdiaa 
variety  of  the  Leopard  {Fma  letfpardua),  which 
was  supposed  to  differ  from  the  more  typical 
individuids  found  in  SenegaL  The  panther 
and  leopard  are  now  classified  by  soologiats  a» 
one  single  species,  which  Br.  Gray  has  termed 
Leopardue  varhu. 

Pantile.  A  tile  cast  in  a  cnrvilinear  fonn, 
favourable  to  the  flow  of  water.  Pan  til«s 
dififer  from  plain  tiles  in  this  respect,  that  tho 
latter  are  xnade  as  plane  as  possible;  thd 
former  are  cast  with  a  channel  in  the  centre. 

PantUooraejr  (Gr.  was,  aU;  flros,  egual: 
fpafr4m,  I  govern),  A  fanciful  name,  invenud 
by  some  enthusiastic  politicians  in  this  coontir 
in  the  latter  period  of  the  French  reyolution,  for 
a  scheme  of  equal  government  and  socialism. 
Southev,  Coleridge,  and  some  of  their  friends, 
joined  m  it^  and  were  at  one  time  engaged  in  a 
project  of  emigration  to  America  in  order  to 
carry  it  out.  Byron  calls  it 'a  scheme  less  moial 
than  'twas  dever.' 

PantodironoBieter  (Gr.  vor;  XP^*^*  ^* 
and^^poir,  a  meaeure).  A  term  recently  ic- 
vented  and  applied  to  an  instrument  which  is  a 
combination  of  the  compass,  the  sun-dial,  and 
the  universal  time-dial,  and  performs  the  ofSits 
of  all  three. 

Pantolotte  (Gr.  voy,  and  Kiys).  A  vork 
of  universal  instruction  or  sdenoe;  equiialeot 
to  BicnoKART  or  Enctclopjidu. 

Pantomime  (Gr.  wotn6m/us,  dU-indtatingl 
A  species  of  theatrical  entertainment,  in  yf\A 
according  to  the  derivation  of  the  word,  iht 
whole  action  of  the  jpiece  should  be  represented 
by  gesticulation,  without  the  use  of  wonls. 
The  English  pantomime  is  an  amusement  peca 
liar  to  our  theatre.  A  class  of  actors  in  vogof 
at  Borne,  who  performed  pieces  in  dmnb  shov. 
expressing  everything  by  their  dancing  and  ges- 
tures, were  called  pantomimes,  and  from  them 
the  name  of  this  species  of  amusement  smoD^ 
ourselves  has  probably  been  taken.    [Mi«e?«  ] 

Papacy.  The  oflBce  of  pope,  or,  historicdJy, 
the  succession  of  popes  in  the  see  of  Rome. 
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The  origin  of  the  term  is  Oriental  The  word 
papas  was  used  in  lower  Qretk  with  the  signi- 
fication of  father,  and  is  still  applied  hj  the 
Greek  church  to  the  priests  of  that  commnnion. 
la  the  Western  church,  the  title  was  not  nn- 
commonlj  giTen  to  bishops  in  general,  and  was 
not  confined  to  the  Roman  pontiff  for  several 
centnriea. 

1.  The  Roman  church,  from  its  situation, 
could  not  fail  to  exercise  a  sensible  influence 
OTer  other  nations.  Before  the  transference  of 
the  empire  to  the  shores  of  the  Bosporus,  Rome 
was  stUl  the  centre  of  the  dril  and  commercial 
world.  Thither  came  those  who  had  fallen 
under  suspicion  of  departing  from  the  faith, 
and  those  alao  who  had  accused  them  of  heresy. 
The  decisions  of  the  bishop  of  Rome,  as  arbi- 
trating between  such  persons,  were  sometimes 
admitted  by  more  than  those  in  whose  favour 
they  were  given.  Yet  the  importance  thus 
acquired  was  not  sufficient  to  establish  an 
inherent  supremacy,  nor  does  the  idea  of  such 
supremacy  appear  at  that  time  to  have  entered 
the  minds  of  the  bishops  of  Rome ;  and  we 
find  Irenseus  of  Lyons  interfering  to  check  the 
dogmatism  of  Victor  of  Rome,  and  Cyprian 
maintaining  the  validity  of  heretical  baptism, 
in  concert  with  the  Asiatic  churdi,  and  in 
opposition  to  the  Roman. 

2.  It  is  in  the  fourth  century  that  tJie  first 
dawn  of  substantial  power  appears  in  the 
Boman  see.  Upon  the  recognition  of  Chris- 
tianity by  the  civil  government,  the  bishop  of 
Borne  is  found  in  the  enjoyment  of  precedence 
among  the  prelates  of  the  empire.  The  patri- 
arch al  Constantinople  is  expressly  exalted  by 
Theodosius  (▲.  d.  38 1)  to  the  second  rank.  The 
canons  of  the  council  of  Sardica,  347  (the 
genuineness,  however,  of  which  is  suspected), 
allow  bishops  in  certain  cases  an  a^^peal  to 
the  Roman  pontiff  Even  the  removal  of  the 
seat  of  government  to  Constantinople,  although 
the  vety  fact  of  its  residence  at  Rome  had  un- 
doubtedly contributed  to  the  pre-eminence  of 
its  bishop  in  earlier  times,  seems  to  have 
fsToured  the  pretensions  which  the  popes  began 
now  openly  to  maintain.  Rome  was  no  longer 
under  the  immediate  eye  of  the  emperor.  The 
patriarch  of  Constantinople,  although  he  enjoyed 
the  imperial  favour  up  to  a  certain  point,  was 
not  allowed  to  outstep  it,  and  was  subject  to  be 
deposed  if  he  forgot  for  a  moment  the  relative 
position  in  which  he  stood.  The  emperors  of 
the  West,  on  the  other  hand,  took  up  their 
abode  at  Milan,  or  Ravenna ;  and  when  they 
had  been  overturned,  and  the  barbarians  began 
to  found  new  dynasties  upon  the  ruins  of  the 
Italian  provinces,  the  popes  were  among  their 
most  useful  instruments  in  civilising  and  con- 
solidating the  fragments  of  their  power. 

Again,  the  nearer  contact  which  thus  took 
place  between  the  Italian  clergy  and  the  pagans 
of  the  north,  afforded  the  popes  an  opportunity 
of  difiusing  the  idea  of  tneir  own  supremacy, 
while  at  tli^  same  time  they  extended  the  limits 
of  Latin  Christianity ;  and  while  Antioch  and 
Alexandria  were  trembling  before  the  birth  of 
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Mohammedanism,  andConstantJnople  was  losing 
one  by  one  its  fairest  provinces,  the  dominion 
of  the  Western  primacy  was  acquiring  daily  a 
wider  basis  and  a  more  devoted  people. 

3.  With  Gregory  I.,  at  the  end  of  the  sixth 
century,  commenced  one  of  the  most  important 
epochs  in  the  papal  history.  The  system  of 
aggrandisement,  of  which  he  laid  the  foun- 
dations, consisted  in  the  conversion  of  the 
heathen,  upon  the  principle  above  mentioned, 
and  the  connection  of  the  monastic  orders  with 
the  Roman  see,  by  releasing  them  from  the  im- 
mediate jurisdiction  of  their  own  diocesans. 

4.  The  next  important  step  in  the  history  of 
the  pa^cy  is  the  famous  donation  of  Pepin, 
by  which  the  Italian  provinces  which  the 
French  king  had  conquered  from  the  Lom- 
bards were  transferred  by  him,  not  to  his 
own  dominions,  nor  to  the  Greek  emperor, 
who  had  the  ancient  hereditary  daim,  but 
in  temporal  sovereignty  to  the  pope.  But 
even  this  political  power,  thus  acquired,  was 
not  in  itself  pregnant  with  such  important 
consequences  as  the  principle  which  was  sanc- 
tioned by  the  immediate  occasion  of  the  dona- 
tion ;  for  Pepin  had  taken  counsel  with  Pope 
Zachary  whether  he  should  be  justified  in  over- 
turning the  throne  of  the  imbedle  prince  whose 
servant  he  was,  and  had  been  formally  au- 
thorised so  to  do.  The  possessions  which 
thus  came  into  the  hands  of  the  Roman  bishops 
were  confirmed  and  enlarged  by  the  addition 
of  the  territory  of  Rome  itself  by  Charlemagne, 
at  the  close  of  the  eighth  century;  and  the 
dominion  thus  acquired,  though  the  sovereignty 
over  them  was  partiallv  interrupted  by  various 
revolutions  of  the  middle  ages,  continued,  until 
the  recent  establishment  of  the  kingdom  of 
Italy,  to  form  the  temporal  patrimony  of  St. 
Peter.  It  is  to  be  observed,  that  the  nature 
and  extent  of  the  power  accorded  to  the  popes 
by  Charlemagne  has  given  rise  to  much  dispute; 
and  the  partisans  of  the  Roman  see  have  becm 
charged  with  giving  to  it  a  false  and  exaggerated 
colouring.  *  The  original  record,'  Dr.  Milman 
remarks,  *  has  long  perished ;  its  terms  are  but 
vaguely  known.  .  .  The  nature  of  the  papal 
tenure  and  authority  is  still  more  difficult  to 
define.  Was  it  the  absolute  alienation  of  the 
whole  temporal  power  to  the  pope  ?  In  what 
consisted  the  sovereignty  still  claimed  and 
exercised  by  Charlemagne  over  the  whole  of 
Italy,  even  over  Rome  itself?'  {History  of 
Latin  Christianity^  book  iv.  chap,  xii.) 

6.  The  dissensions  which  took  place  among 
the  successors  of  Charlemagne  in  the  ninth  cen- 
tury afforded  a  tempting  opportunity  for  poli- 
tical encroachment  on  die  part  of  the  Roman 
bishops.  In  879,  Charles  the  Bald  was  pro- 
claimed emperor  by  Pope  John  VIII.,  and  his 
immediate  successors  received  their  nomination 
also  from  the  same  source.  It  was  in  the  same 
century  that  the  forgery  of  the  decretal  epistles 
gave  a  colour  and  authority  to  many  temporal 
claims  of  the  Roman  see. 

6.  It  was  not,  however,  till  the  pontificate  of 
Gregoiy  VU.  (1073-1086),  that  the  principle 
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of  temporal  aggrandisement  reeeiyed  a  system- 
atic deyelopement^  The  grand  project  which 
that  prelate  entertained  was  to  reduce  the  whole 
territory  of  Christendom  to  a  feudal  subjection 
to  the  holy  see.  He  assumed  the  right  of  ap- 
pointment to  all  the  crowns  of  Europe ;  and 
with  such  success,  that  when  his  principal  op* 
ponent,  Henry  IV.  of  Germany,  had  suoiseeded 
in  dispossessing  him  of^his  pontifical  chair,  and 
placing  therein  the  antipope,  Clement  III.,  the 
yictorious  monarch  continued  to  recognise,  in 
the  creature  whom  he  had  thus  installed  in  the 
papal  prerogatiTee,  the  Tery  same  authority 
which  Gregory  had  cbumed  oyer  him,  and  xe- 
oeived  from  his  hands  his  own  imperial  crown. 
A  main  feature  in  this  political  scheme  was  the 
reduction  of  the  whole  body  of  the  dersy  into 
immediate  dependants  upon  the  papal  Srone. 
In  order  to  effect  this,  the  law  of  celibacy  was 
strictly  enforced ;  the  elections  of  bishops  by 
their  diocesan  clergy  discouraged  and  almost 
abolished;  and  their  inrestiture  by  their  national 
sovereigns,  in  itself  a  monarchical  usurpation, 
became  the  great  subject  of  contention  between 
the  pope  and  the  emperor.  Although  in  this 
■truggle  the  pope  was  finally  unsuccMsful,  yet 
principles  were  advanced  during  its  progress, 
and  claims  bequeathed  to  posterity,  which 
smoothed  the  way  for  the  more  fortunate 
aggressions  of  later  ponti£b,  and  exalted  the 
power  of  the  papacy  to  its  greatest  height  under 
Innocent  UL  at  the  beginning  of  the  Uiirteenth 
century. 

7.  The  power  of  ezoommunication  had  been 
exercised  long  before  the  time  of  Hildebrand ; 
the  interdict  by  which  a  whole  state  was  laid 
under  a  spiritual  ban  was  not  adopted  till 
about  that  period.  This  veapon  was  un- 
sparingly wielded  by  Innocent  III. ;  and  the 
degradation  to  which  John  of  England  was 
subjected  by  him  through  these  means  is  one  of 
the  strongest  instances  of  the  extent  to  whic^ 
the  papal  power  was  adyanoed.  But  Innocent, 
although  his  clergy  were  better  disciplined  sub- 
jects, and  his  pretensions  inyested  wi&  the 
superior  efficacy  of  prescription,  had  new  and 
greater  difficulties  to  contend  with  than  his 
famous  predecessors.  At  this  time  the  tide  of 
human  opinion  was  already  on  the  turn.  Nu- 
merous reforming  sects  arose  and  threatened  to 
undermine  the  fidelity  of  the  lower  classes ;  the 
princes  were  more  consdous  of  the  yoke  which 
had  been  imposed  upon  them,  and  more  anxious 
to  ayail  themselyes  of  an  opportunity  to  cast  it 
off:  the  clergy  also,  the  main  stay  of  the  papal 
cause,  were  beginning  to  excite  general  murmurs 
by  their  corruption  of  manners.  It  is  between 
Gregory  and  Innocent,  therefore,  that  the  pf^od 
of  the  substantial  greatness  of  the  Boman  see 
must  be  placed. 

Since  the  Reformation,  the  adherents  of  the 
papacy  have  been  reduced  by  at  least  one-third 
in  number,  and  its  pretensions  have  been  prac- 
tically reduced  in  more  than  an  equal  proportion. 
At  various  times  it  has  conceded  more  or  less 
independence  to  its  clergy,  and  has  tacitly  with- 
drawn its  claims  to  political  supremacy.  The 
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rights  of  states  and  soTereigns  have  been  secured 
by  concordats.  The  spiritual  power  which  it 
still  retains  is  a  matter  of  omnion  rather  than 
of  history ;  and  it  is  yet  to  be  seen  whether  the 
threatened  extinction  of  its  temporal  sovereign- 
ty in  the  SUtes  of  the  Church  will  actually 
weaken  or  confirm  its  hold«on  the  conacieaces 
of  its  adherents.    [Mosachisic.] 

Vapawer  (Lat ).  The  principal  genus  of  the 
order  Papaveraoem.  It  contains  sune  onu- 
mental  species,  as  P.  arimiaU  and  braeUatum; 
some  useful  kinds,  as  P.  aonm^fenun^  the  Opium 
Poppy;  and  some  troublesome  weeds^  as  the 
flaunting  Poppy  of  the  cornfields,  P.  Bkau*, 
P.  iomniferum  is  very  extensiycdy  cultirated 
in  India,  Persia,  &c  for  the  sake  of  the  opiiini 
obtained  from  its  unripe  capsules.  Its  seeds 
contain  a  large  quantity  of  pure  oil,  which  is 
extracted  as  an  article  of  fooa.    [Opium.] 

Vi^MtweraoMB  (Papayer.  one  of  the  men). 
A  natural  order  of  narcotic  plants,  beloDgisg 
to  the  Pol^petalous  division  and  the  Banal 
alliance  of  hypogjmous  Exogens.  They  are 
nearly  related  to  Ranunculaeea,  with  which 
they  correspond  in  habit  and  in  the  stroeture  of 
the  seeds,  but  differ  in  having  parietal  placentie 
and  a  calyx  of  only  two  pieces.  The  Cornfield 
Poppy,  the  HbmedPoppy,  Celandine,  Argtmone, 
and  EachscholUia,  are  well-known  examples, 
either  cultivated  for  the  sake  of  their  floirers 
or  destroyed,  as  showy  but  troublesome  weeds. 

PapaweriiM  (Lat  papaver,  a  poppy).  One 
of  the  erystallisable  basic  substances  oontabed 
in  opium,  distinguished  from  the  others  by  girii^ 
a  deep  blue  colour  with  concentrated  sulphuric 
acid. 

Papaw  (firom  papaia-marum,  its  Malabar 
name).  The  name  of  a  tropical  firait  produced 
by  Carica  Papoffo.    [Cabica.] 

PapajaoMB  (Papaya,  a  synonym  of  Caries). 
A  small  natural  order  of  the  Papayal  alliance 
of  diclinous  Exogens,  distinguished  by  th»r 
monopetalous  corollas.  The  most  important 
plant  of  the  order  is  the  Pfeipaw. 

Paper  (Pr.  papier,  Gr.  viri^pos).  A  thin 
and  flexible  substance  of  various  ooIootb,  bat 
most  commonly  white,  used  for  writing  and 
printing,  and  for  other  purposeA.  It  is  manu- 
factured from  vegetable  matter,  reduced  to  a 
pulp  by  means  of  water  and  grinding;  and  is 
maoe  up  into  sheett^  qnires,  and  reams,  each 
quire  consisting  of  twenty-four  sheets,  and 
each  ream  of  twenty  quires. 

In  the  early  ages  of  society,  various  ma* 
terials  were  employed  for  writing  puipooef; 
as  stones,  bricks,  tablets  of  wood,  pl^  of 
lead,  skins,  parchment,  linen,  layers  of  vax. 
tablets  of  ivory,  and,  above  all,  the  pspy^ 
all  these  various  materials  being  reeortea  to  in 
succession,  as  the  ineligibility  of  each  induced 
a  freah  endeavour  to  discover  some  mora  de- 
sirable substitute. 

Papyrug  Paper, — As  our  present  object  is  to 
trace  the  progress  of  paper,  rather  than  to 
enter  into  a  minute  account  of  those  materiali 
which  were  employed  antecedent  to  its  manu- 
facture, it  will  not  be  necessary  to  dwell  upon 
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tbe  other  tabstances,  which  axe  as  diversified 
ifl  hrnnaa  inganmty  ocmld  deyiae ;  but  pass  on 
to  the  hybhis  or  paprrus,  the  iniinediate  pre- 
onor  of  paper,  and  the  article  from  which 
it  wu  first  mannfaotazed.  Egypt  has  the 
boBoor  of  the  inTention,  and  Isiooie  even  fixes 
the  locality  at  Memphis.  Varro,  the  Boman, 
•aoibes  the  inTention  to  the  tame  of  Alexander 
the  Oieat^  after  the  founding  of  Alexandria ; 
bat  we  find  in  Plinj  a  passage  extracted  firom 
the  writings  of  Oassins  Hemina  (a  Boman 
■nnaUstof  the  second  oentoxy  b.0.\  in  which 
hft  spesks  of  some  books  found  in  the  tomb  of  i 
Nuna  when  it  was  oj>ened,  635  years  after  his 
^--^w,  and  in  which  he  asserts  that  these  | 
were  of  paper,  and  had  been  interred  i 
him.  But  as  Numa  bdbngs  rather  to ! 
mythology  than  history,  the  opinion  of  Hemina , 
u  to  the  genoineness  of  this  tomb  is  about  as  | 
nliuble  as  the  belief  respedans  the  tombs  of 
£aeas.  (Sir  O.  G.  Lewis,  OredtSility  of  Early 
Soman  Auory,  ch.  ix.  §  11.)  Hence  his  as- 
tertkn  proves  nothing  for  the  antiquity  of^ 
papyzns  paper ;  but  as  papyrus  seems  to  haye 
been  in  high  reputation  m  the  time  of  Alex- 
ander the  Great,  it  is  probable  that  improve- 
nents  were  made  during  his  reign  which  en- 
hanced its  yalne  and  increased  the  manufactnre. 
It  is  erident^  says  Sir  Ghirdner  Wilkinson 
(Ancmt  Egypt,  yoL  iii.  p.  61),  that  the  papyrus 
plant  *fr(mi  its  great  value  and  from  its  ex- 
dosive  cultivation  in  certain  districts,  where 
it  was  a  government  monopoly,  could  not  have 
been  ap^ed  to  the  many  purposes  mentioned 
in  andent  authors ;  we  may  therefore  conclude 
that  several  plants  of  the  ffenus  Cyperta  were 
eoQprebended  under  the  need  of  byblus  or 
papyrus.  This  is  not  only  in  accordance  with 
probability,  from  their  general  resemblance, 
but  is  expressly  stated  by  Strabo  (lib.  xvii.  p. 
650,  ed.  Gas.),  who  says  that  "  much  grows  m 
the  lower  part  of  the  Delta,  where  one  kind 
is  of  an  inferior,  and  the  other  of  a  superior 
qnality,  and  this  last  is  known  by  the  distinc- 
tin  appellation  of  kUratie  byblus.  That  the 
pn>fits  arising  from  its  sale  may  be  increased, 
they  haye  adopted  the  same  plan  which  was 
devised  in  Judsa,  regarding  the  date-tree  and 
balsam,  permitting  it  to  grow  only  in  certain 
plaees ;  so  that  its  rarity  increasing  its  yalue, 
they  benefit  themselves  at  the  expense  of  the 
eommunity."  And  that  under  the  name  papyrus 
he  includes  other  kinds  of  Cvperus,  produced 
Bpontaneottsly  in  the  marshy  lands,  is  evident 
from  his  stating  that  the  "  papyrus  does  not 
grow  in  great  quantity  about  Alexandria,  be- 
eanse  it  is  not  etUHvated  there,"  and  f  liny  and 
other  writers  show  that  the  plant  to  which  they 
frequently  apptied  this  name  was  wild  in  many 
parts  of  Ifgypt.  There  is,  therefore,  reason  to 
believe  that  seyeral  species  were  comprehended 
voder  the  general  appellation  of  byblus  or 
papyrus.  The  C^fperus  dives,  which  grows  to 
the  heig^  of  fiye  or  six  feet,  is  still  cultivated 
in  Egypt  for  many  purposes  to  which  the 
papyrus  plant  is  said  to  have  been  applied; 
Bad  1  have  no  doubt  that  this  was  the  species 
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commonly  employed  in  former  times  for  making 
mats,  baskets,  parts  of  sandals,  papyrus  boats, 
and  for  other  ordinary  uses;  the  Cyperus 
papyrus,  or  Papyrus  (Byblus)  Jderatkus  of 
Strabo,  being  confined  to  the  manufactnre  of 
paper.' 

It  is  true  that  papyrus  continued  in  use  long 
after  the  inyention  of  paper ;  and  tins  is  the 
argument  by  which  it  is  contended  that  the 
manufacture  was  of  more  modem  date,  although 
the  only  fair  inference  seems  to  be  that  it  waa 
only  rare  or  expensiye.  It  apjjears,  howeyer, 
that  after  this  time  papyrus  paper  was  chiefly 
manufactured  at  Alexandria,  and  continued  a 
source  of  profit  to  that  city  up  to  the  fifth 
century,  to  the  close  of  which  it  remained  in 
general  use  throughout  Europe ;  Italy  retained 
it  to  the  eleventh,  and  France  even  so  late  as 
the  twelfth  century. 

The  papers  made  from  papyrus  yaried  much 
in  quahty,  being  dependent  on  the  growth  of 
the  plant,  and  the  part  of  the  stalk  from  which 
it  was  taken.  The  process  of  the  manufacture 
is  minutely  described  by  Pliny,  Hist,  Nat.  xiii. 
11,  12. 

Cotton  Paper. — The  next  improvement  in 
paper  was  its  manufacture  from  cotton.  It  is 
supposed  that  the  Ghinese  and  Persians  were 
acquainted  with  this  material  for  its  production, 
and  that  the  Arabians  learnt  it  from  their  con- 
quests in  Tartary.  The  ancient  paper  bears 
no  marks  of  the  wire  through  whico  the  water 
is  drained  in  modem  paper-making;  and  it 
is  therefore  inferred  that  a  different  process 
was  employed.  Paper  made  from  cotton  was 
in  use  earber  with  the  Greeks  than  with  the 
Bomans.  But  the  manufacture  of  paper  from 
cotton  cannot  be  traced  farther  back  than  to 
the  tenth  century ;  and  the  oldest  manuscript 
document  written  on  cotton  paper  is  dated 
1050.  Eustathius,  who  wrote  towards  the  end 
of  the  twelfth  century,  states  that  the  Egyptian 
papyrus  had  gone  into  disuse  not  long  before 
his  time.  Seyeral  letters  of  the  reign  of  Henry 
IV.,  preserved  in  the  Tower  of  LondoUi  are 
evidently  written  on  cotton  paper. 

lAnen  Paper. — ^When  or  by  whom  linen  paper 
was  inyented,  seems  uncertain :  some  give  the 
rredit  to  Germany,  some  to  Italy,  some  to 
Greece ;  but  the  Chinese  appear  to  have  the 
best  pretensions.  Dr.  Dibdin,  in  his  Typo- 
yrapUcal  Antiquities,  says  that  'the  art  of 
paper -making  with  linen  rags  is  supposed  to 
have  been  discovered  in  the  eleventh  century, 
though  Father  Habillon  thinks  it  was  in  the 
twelfth.  Montfauoon  acknowledges  that  he 
has  not  been  able  to  meet  with  a  single  leaf  of 
paper  with  a  date  anterior  to  the  death  of  St. 
Ix>uis  in  1270.'  Its  introduction  into  England 
took  place  about  the  year  1342,  in  the  reign 
of  Edward  III.,  although  some  haye  placed 
it  as  early  as  1320.  France  had  it  in  1314, 
and  Italy  in  1867.  The  Germans  possess  a 
spedmon  bearing  the  date  of  1308,  although  it 
has  been  surmised  that  this  single  instance  may 
have  been  a  mixture  of  linen  with  cotton. 

India  Paper. — Several  kinds  of  paper  manu- 
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factored  by  the  Chinese  evinoe,  sajB  Dr.  Ure,  | 
*  the  sreatest  art  and  ingenuity,  and  are , 
applied  with  much  advantage  to  many  pur- 
poses. One  especially,  mani^actuxed  from  the 
inner  bark  of  the  bamboo,  is  particularly  cele-  ' 
brated  for  affording  the  dearest  and  most ! 
delicate  impressions  from  copper  plates,  which 
are  ordinarily  termed  India  proofs.  The 
Chinese,  however,  make  paper  of  various  kinds, 
some  of  the  bark  of  trees,  especially  the  mul- 
berry-tree and  the  elm,  but  chiefly  of  the 
bamboo  and  cotton  tree,  and  occasionally  from 
other  substances,  such  as  hemp,  wheat,  or  rice 
straw.  To  give  an  idea  of  the  manner  of  fabri- 
cating paper  from  these  different  substances, 
it  will  si^ce  (the  process  being  nearly  the 
same  in  each)  to  Confine  our  observations  to 
the  method  adopted  in  the  manufacture  of 
paper  £rom  the  bamboo — a  kind  of  cane  or 
hollow  reed,  divided  by  knots,  but  larger,  more 
elastic,  and  more  durable  thim  any  other  reed. 
The  whole  substance  of  the  bamboo  is  at  times 
employed  by  the  Chinese  in  this  operationp  but 
the  younger  stalks  are  preferred.  The  canes, 
being  first  cut  into  pieces  of  four  or  five  feet 
in  length,  are  made  into  parcels,  and  thrown 
into  a  reservoir  of  mud  and  water  for  about  a 
fortnight,  to  soften  them ;  they  are  then  taken 
out  and  carefully  washed,  every  one  of  the 
pieces  being  again  cut  into  filaments,  which  are 
exposed  to  the  rays  of  the  sun  to  dry  and  to 
bleach.  After  this  they  are  boiled  in  large 
kettles,  and  then  reduced  to  pulp  in  mortars, 
by  means  of  a  hammer  with  a  long  handle ; 
or,  as  is  commonly  the  case,  by  submitting  the 
mass  to  the  action  of  stampers,  raised  in  the 
usual  way  bv  cogs  on  a  revolving  axis.  The 
pulp  being  thus  far  prepared,  a  glutinous  sub- 
stance extracted  from  the  shoots  of  a  certain 
plant  is  next  mixed  with  it  in  stated  quantities, 
and  upon  this  mixture  chiefiy  depends  the 
quality  of  the  paper.  As  soon  as  this  has  taken 
place,  the  whole  is  again  beaten  together  until 
it  becomes  a  thick  viscous  liquor,  which,  after 
being  reduced  to  an  essential  state  of  consis- 
tency by  a  further  admixture  of  water,  is  then 
transferred  to  a  large  reservoir  or  vat,  having 
on  each  side  of  it  a  drying  stove,  in  the  form 
of  the  ridge  of  a  house,  that  is,  consisting 
of  two  sloping  sides  touching  at  top.  These 
sides  are  covered  externally  with  an  exceedingly 
smooth  coating  of  stucco,  and  a  fiue  passes 
through  the  brickwork,  so  as  to  keep  the  whole 
of  each  side  equally  and  moderately  warm.  A 
vat  and  a  stove  are  placed  alternately  in  the 
manufactory,  so  that  there  are  two  sides  of  two 
different  stoves  a(^'acent  to  each  vat.  The 
workman  dips  his  mould,  which  is  sometimes 
formed  merely  of  bulrushes,  cut  in  narrow 
strips  and  mounted  in  a  frame,  into  the  vat, 
and  then  raises  it  out  again,  the  water  passing 
off  through  the  perforations  in  the  bottom,  and 
the  pulpy  paper-stuff  remaining  on  its  surface. 
The  frame  of  the  mould  is  then  removed,  and 
the  bottom  is  pressed  against  the  sides  of  one 
of  the  stoves,  so  as  to  make  the  sheet  of  paper 
adhere  to  its  surface,  and  allow  the  sieve  (as 
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it  were)  to  be  withdrawn.  The  moistiirp,  of 
course,  speedily  evaporates  by  the  warmth  of 
the  stove,  but  before  the  paper  is  quite  dry  it  is 
brushed  over  on  its  outer  surface  with  a  m 
made  of  rice,  which  also  soon  dries,  and  the 
paper  is  then  stripped  off  in  a  finished  state, 
having  one  surface  exquisitely  smooth,  it  being 
seldom  the  practice  of  the  Chinese  to  write  or 
print  on  both  sides  of  the  paper.  YThile  sll 
this  is  taking  place,  the  moalder  has  made  s 
second  sheet,  and  pressed  it  against  the  side  of 
the  other  stove,  where  it  undergoes  the  open- 
tion  of  sizing  and  drying  pr^isely  as  in  tlie 
former  case.' 

In  the  Preface  to  the  Calendars  of  He  Ex- 
chequeTf  published  by  the  Keoord  CommisiioD, 
it  is  stated  that  *  some  of  the  letters  addressed 
to  Hugh  le  Despencer,  from  Gascony  (at  varioiu 
periods  in  the  rei^  of  Edward  IL),  are  wiiOen 
on  very  stout  ana  beautiful  vellum ;  others  on 
paper  of  a  sound  and  strong  fabric,  well  sized, 
and  such  as  mav  altogether  be  caUedagood 
article.  And  although  in  the  Tower  then  tie 
a  few  letters  upon  cotton  paper,  yet  parchment 
or  vellum  was  generally  used ;  and  these  are 
amongst  the  earliest  examples  of  any  oontinaed 
correspondence  upon  the  more  oommodionfl 
material,  which  in  England  was  very  lardj 
employed.  It  is  highly  probable  that,  in  the 
South  of  France,  the  supply  was  received  from 
the  Moorish  merchants  or  mannfactnreis  cf 
Spain.'  *The  original  register  of  the  pnTV 
seal  of  Edward  the  Bkck  Prince  from  July,  20 
Edw.  III.,  to  January,  21  £dw.  III.,  fi)nning 
one  volume,  is  on  paper.' 

]\£odem  Paper  manufacture. — ^The  precise 
period  at  which  the  manufacture  of  paper  was 
mtroduced  into  Europe  appears  to  be  rather 
a  matter  of  uncertainty^.  Paper-mills  moved 
by  water  power  were  in  operation  in  Tuscany 
at  the  beginning  of  the  fourteenth  ceotuy; 
and  at  Nurembeig  one  was  established  in  1S90 
by  Ulman  Stromer,  who  wrote  the  first  vuik 
ever  published  on  the  art  of  paper-making. 
He  seems  to  have  employed  a  great  number  d 
persons,  all  of  whom  were  obliged  to  take  an 
oath  that  they  would  not  teach  any  one  the  art 
of  paper-making,  or  make  it  on  their  own  ac- 
count. In  the  following  year,  when  anxious  to 
increase  the  means  of  its  production,  he  met 
with  such  strong  opposition  from  his  vo^- 
men,  who  would  not  consent  to  any  enlarge- 
ment of  the  mill,  that  it  became  at  length  re- 
quisite to  bring  them  before  the  magistrates,  by 
whom  they  were  imjprisoned,  after  wludi  they 
submitted  b^  renewing  their  oaths.  Two  or 
three  centuries  later,  we  find  the  Dutch,  in  like 
manner,  so  extremely  jealous  with  re^wct  to 
the  manufacture,  as  to  prohibit  the  exportation 
of  moulds,  under  no  less  severe  a  penalty  than 
that  of  death. 

It  is  a  commonly  received  opinion  that  the 
first  paper  mill  was  erected  in  England  during 
the  reign  of  Elizabeth;  though  it  has  been 
asserted  that  the  first,  mill  was  set  up  in 
the  reign  of  Charles  I.,  by  a  German  of  the 
name  of  Sir  John  Spilman  or  Spielman,  and  thai 
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tho  Idikg  granted  him  a  patent,  ▼ith  a  salaiy  of 
2001.  a  year.  Both  these  opinions  are  proTed 
to  be  eiToneons  by  an  entry  in  the  priyy  purse 
expenses  of  HeniyVII.,  dated  May  25th,  1498, 
published  in  the  Excirpta  Bistorica,  *For  a 
rewaide  geven  at  the  paper  mylne,  IBs.  8d.* 
which  establishes  with  certainty  an  anterior 
date  of  full  fifty  years.  This  mill  is  supposed 
to  haye  been  erected  at  Steyenage,  in  Hertford- 
shire, by  John  Tate.  Dr.  Dibdin  giyes  this 
account  of  Spilman  on  the  authority  of  Dr. 
Harris;  but  the  statement  is  inyalidated  by 
Mr.  NichoUs,  in  his  Progresses  of  Queen  Elizabeth, 
who  has  reprinted  in  that  work  a  poem  of  the 
date  1588,  of  which  the  following  is  the  title : 
A  Description  and  vlayne  JHsoourse  of  Paper , 
and  the  whole  Ben0tts  that  Paper  brings,  with 
Bekearsall,  and  setting  foorth  in  Verse  a  Paper- 
mfi  built  near  Darfhford,  by  an  high  Germaine, 
eaUed  Master  Spilnutn,  Jeweller  to  the  Queene's 
Majestie,  1688.  The  magnitude  of  Spielman's 
establishment  may  be  gathered  from  the  lines: 

Sz  hundred  men  an  eet  to  work  by  him. 
That  elae  might  starro  or  seek  abroad  their  bread. 
Who  now  Uve  well,  and  go  full  brare  and  trim, 
And  who  may  boast  they  are  with  paper  ted. 

In  Scotland,  in  1695,  a  company  was  formed 
for  the  manufacture  of  *  white  writing  and  nrint- 
ing  paper;'  the  original  *  Articles  concluded 
and  agreed  upon  at  a  general  meeting  at  Edin- 
burgl^  the  19th  day  of  August,'  are  preserved 
in  the  British  Museum.    Perhaps  no  other  ma- 
nufacture eyer  remained  so  long  nearly  station- 
ary; in  fiict,  says  Fairbaim  (MiUs  and  MUlwork, 
▼ol.  ii.  p.  241),  *  little  was  done  in  the  way  of 
perfection  till  the  middle  of  the  last  and  the 
beginning  of  the  present  century.    Up  to  the 
latter  period  the  only  machinery  then  in  use 
was  the  rag  engine,  and  the  moidds  and  felts 
as  practised  by  hand  in  single  sheets  from  the 
liquid  pulp.    It  is  a  curious  fact  that,  notwith- 
standing that  paper  has  been  made  in  this 
country  and  other  parts  of  Europe  from  two  to 
three  centuries,  few  if  any  improTements  till 
of  late  haye  been  effected  in  the  shape  of  ma- 
chineiy  for  the  purpose  of  increasing  the  quan- 
tity and  reducing  the  cost  of  tho  manufacture.' 
Such,  then,  says  Dr.  Ure,  *was  the  rude 
state  of  this  important  manufacture,  even  up 
to  the  commencement  of  the  present  century, 
when  a  small  working  model  of  a  continuous 
machine  was  introduced  into  this  country  from 
France  by  Mr.  John  Gamble,  a  brother-in-law 
of  If.  Leger  Didot,   the  proprietor  at  tiiat 
time  of  the  paper  manufactory  at  Essonne. 
The  indiyiduid  to  whose  genius  we  owe  that 
beautiful  oontriyance,  which  has  since  been 
adopted  wherever  the  want  which  it  was  de- 
signed to  remedy  has  been  trul^  felt,    and 
which  has  contributed  in  an  emment  degree 
to  the  adyanoement  of  civilisation,  was  an  un- 
Assundng  clerk  in  the  establishment  of   M. 
Didot;  named  Louis  Robert^  who,  following  his 
favouzite  pursuit  of  inventing  and  improving, 
hot  unfrequently  had  to  bear  the  reproach  of 
wasting  time  on  an  invention  that  could  never 
be  brought  to  perfection.  Fortunately,  however, 
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the  patience  and  attention  of  this  persevering 
man  were  at  length  sufficiently  rewarded  by  the 
completion  of  a  small  model  not  laiger  than 
a  bird  organ,  which  enabled  him  to  produce 
paper  of  a  continuous  length,  although  but  the 
width  of  a  piece  of  tape.  So  successful  was 
this  performance,  that  his  employer,  instead  of 
continuing  to  thwart  his  progress,  was  now 
induced  to  afford  him  the  means  of  making  a 
model  upon  a  laiger  scale,  and  in  a  few  months 
a  machine  was  completed  ca^wble  of  making 
paper  the  width  of  Colombier  (twenty-four 
inches),  for  which  the  consumption  in  France 
was  very  great.  After  a  series  of  experiments 
and  improvements,  Louis  Bobert  applied  to  the 
French  government  for  a  patent  or  brevet 
d'invention,  which  he  obtained  in  1799  for  a 
term  of  fifteen  years,  and  was  awarded  the  sum 
of  8,000  francs  as  a  reward  for  his  ingenuity. 
The  specification  of  this  patent  is  published  in 
the  second  volume  of  the  Brevets  ^Inventions 
Expires,  Shortly  afterwards  M.  Didot  pur- 
chased Louis  Robert's  patent  and  paper  ma- 
chine for  25,000  francs,  to  be  paid  by  instal- 
ments ;  but  not  fulfilling  his  engagements,  the 
latter  commenced  legal  proceedings,  and  re- 
covered possession  of  his  patent,  by  a  decision 
dated  June  23,  1801.  Towards  the  close  of 
the  year  1800  M.  Didot  proposed  to  his  brother- 
in-law,  Mr.  Gamble,  tnat  patents  should  be 
taken  out  in  England,  and  suggested  that  he 
being  an  Englishman,  and  holding  a  situation 
under  the  British  government^  would  in  all 
probability  accomplish  it  without  much  diffi- 
culty. To  this  proposition  Mr.  Gamble  assented, 
and  in  the  month  of  March,  1801,  he  left  Paris 
for  London,  where,  happily  for  the  vigorous 
developement  of  this  project,  he  obtinncd  an 
introduction  immediately  upon  his  arrival  to 
one  of  the  principal  wholesale  stationery  houses 
in  Chreat  Britain— a  firm  of  considerable  opu- 
lence— and  to  those  gentlemen  he  mentioned 
the  nature  and  circumstances  of  his  visit,  at  the 
sam)  time  showing  them  several  rolls  of  the 
TOiper  of  great  length,  which  had  been  made  at 
Essoime  by  Robert's  machine^  and  which  in- 
duced them  to  take  a  share  in  the  patent 

*  The  firm  alluded  t6  was  that  of  the  Messrs. 
Fouzdrinier — a  name  which  has  indeed  become 
alike  famous  and  unfortunate — and  this  trans- 
action it  was  which  first  connected  them  with 
the  paper  machine.  In  the  year  1801  Mr. 
Ghonble  returned  to  Paris,  and  concerted  mea- 
sures with  M.  Leger  Didot  and  Louis  Robert> 
to  have  the  working  model,  which  was  then  at 
Essonne,  sent  over  to  England  to  enable  him  to 
assist  in  the  construction  of  other  machines ; 
and  the  following  year  M.  Didot  arriving  in 
London  was  introduced  by  Mr.  Ghimble  to  the 
Messrs.  Fourdrinier,  when  a  series  of  experi- 
ments for  improving  the  machine  was  at  once 
commenced.  But  in  order  to  accomplish  the 
arduous  object  which  the  latter  gentlemen  then 
had  in  view,  they  laboured  without  intermissioA 
for  nearly  six  years,  when,  after  incurring  an 
expense  of  60,000/.,  borne  exclusively  by  them, 
they  at  length  succeeded  in  giving  some  further 
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ozganisatioD  and  connection  to  the  mecfaanical 
parts,  for  which  they    likewise    obtained  a 

Eatenty  and  finding  eyentaally  that  there  was 
ttle  prospect  of  being  recompensed  for  labour 
and  nsk,  or  eren  reimbursed  their  eiq>en8e8, 
unless  parliament  should  think  proper  to  grant 
an  extension  of  the  patent,  they  determined  upon 
making  a  fresh  application  to  the  legiaUture  for 
that  purpose.  But  it  would  appear  that^  although 
in  the  bill,  as  it  passed  the  House  of  Cooimons, 
such  prolonged  period  extended  to  fourteen 
years,  in  the  Lords  it  was  limited  to  seven, 
with  an  understanding  that  such  term  ahoold  be 
extended  to  seren  years  more  in  the  rrtnt  of  the 
patentees  proTinff,  upon  a  future  appUeation, 
that  they  had  not  been  suffidfintly  remunerated. 
No  such  application,  howerer,  was  made,  in  cod- 
sequence  of  a  standing;  order  of  the  House  of 
Lords,  placed  on  their  journal  subsequently 
to  the  passing  of  the  Act  This  regulation 
had  the  effect  of  depriTinff  the  Messrs.  Four- 
drinier  <k  any  benefit  whatever  from  the  in- 
yention;  and  ultimately,  so  great  were  the 
difficulties  they  had  to  encounter,  and  so 
little  encouragement  or  support  did  they  re- 
ceive, that  the  time  and  attention  required  to 
mature  this  valuable  invention,  and  toe  large 
capital  which  it  absorbed,  were  the  means  of 
reducing  those  wealthy  and  liberal  men  to  the 
humiliating  condition  of  bankruptcy.' 

The  a^pucation  of  paper  to  the  purposes  of 
writing  and  printing,  and  the  fact  of  its  being 
indispensable  to  the  prosecution  of  the  latter, 
render  its  manufscture  of  the  hi^est  utility 
and  importance.  But,  even  in  a  commercial 
point  of  view,  its  value  is  verv  considerable. 
France,  Holland,  and  Genoa  had,  for  a  length- 
ened period,  a  decided  superiority  in  this  de- 
partment. As  the  finest  and  best  paper  is 
made  of  linen  rags,  its  quality  may  be  sup- 
posed to  depend,  in  a  considerable  degree,  on 
the  sort  of  linen  usually  worn  in  the  country 
where  it  is  manufactured;  and  this  dzcum- 
stance  is  said  to  account  for  the  greater  white- 
ness of  the  Dutch  and  Belgian  papers  as 
compared  with  those  of  the  French  and  Italians, 
and  still  more  of  the  Qermana.  The  rags  used 
in  the  manufacture  of  writing  paper  in  Great 
Britain  are  collected  at  home;  but  those  used 
in  the  manufacture  of  the  best  ^inting  p^^per 
are  imported  prindpally  from  Franco^  Italy, 
Hamburg,  and  the  Austrian  States. 

We  believe  that  it  was  owing  rather  to 
want  of  skill  than,  as  has  sometimes  been 
supposed,  to  the  inferior  quality  of  the  linen 
of  this  country,  that  the  manufacture  of  paper 
was  not  carried  on  with  much  success  in 
England  till  a  comparatively  recent  period. 
During  the  greater  part  of  the  seventeenth 
century  our  supply  was  chiefiy  imported  from 
the  Continent,  espedalljr  fKm  France.  The 
manufacture  of  fine  writing  paper  is  said 
to  have  been  considerably  improved  by  the 
French  refdgees  who  fied  to  this  country  in 
,.o.  «  •  -^  is  distinctly  sUted  in  the  BriiUk 
kL  ii.  p.  266),  that  hardly  any 
except  brown,  was  made  here 
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before  the  Revolution.  la  1690,  however,  th» 
manufacture  of  white  paper  was  attempted; 
and,  within  a  few  years,  most  branehes  ven 
mudi  improved.  In  1721  it  is  supposed  thai 
there  were  about  300,000  reams  of  p^ier  as- 
nually  produced  in  Great  Britain,  which  wu 
equal  to  about  two-thirds  of  the  whole  coo- 
sumption. 


In  1835  the  weight  of  manu-l 

factnred  paper  that  had  paid  V       70,000,000 

duty  was       ...      J 
In  1845  it  had  risen  to     .        .     124.247.071 
In  1856  M        »  .        .     166,776,394 

In  1859         „        „        nearlv      218,000,000 
And  in  six  years  more  it  may\ 

reach    .        .        .        .       /     300^000.000 

In  1808,  the  price  of  rags,  owing  to  the 
Continental  war,  was  7d.  per  lb. ;  and  tlw 
following  singular  announcement  was  pab- 
lished  in  the  European  Maaazine  for  October 
of  that  year:  'Porters,  ana  others  who  hare 
the  charge  of  sweeping  shops  and  pablie 
offices,  are  desired  not  to  bum  or  destroy  an/ 
coverings  of  letters^  or  anv  other  waste  paper, 
either  printed  or  written  (let  the  pieces  be  eT«r 
so  small),  as  they  can  be  re-manu£utured ;  txA 
the  savmg  them  will  not  oolv  increase  the 
quantity  of  paper,  but  be  a  handsome  per- 
quisite to  themselves.* 

In  1813  Dr.  Colquhoun  estimated  the  vahe 
of  paper  annually  produced  in  Great  Britain 
at  2,000,000/. ;  but  Vx.  Stevenson,  an  incoiii- 
parably  better  authority  upon  such  sulnects, 
estimated  it  at  only  half  this  sum.  Many 
thousand  persons  are  supposed  to  be  direetly 
engaged  in  the  trade;  and,  besides  the  warkmcn 
employed  in  the  mills,  the  paper  raannfaetoze 
creates  a  oonsidearable  demana  fbr  the  labour 
of  millwrights,  madiinists,  smiths,  oaipenten, 
iron  and  brass  founders,  wire-woikers,  woolleo 
manufacturers,  and  others  in  the  maduneiy 
and  apparatus  of  the  mills.  Some  psits  of 
these  are  very  powerful,  and  subject  to  sereie 
strain,  while  other  parts  are  complicated  and 
delicate,  and  re<^uire  continual  renovation. 

Such  is  the  importance  of  this  braneb  of 
industry,  that  to  every  appeaxanee  its  incresse  is 
dzeumscribed  only  by  tne  supply  of  the  mate- 
rials employed  in  the  manuiacture. 

The  annual  consumption  of  rags  in  tfaii 
country  alone  exceeds  120,000  tons,  tbree- 
fourths  of  which  ax<e  imported,  Ital^  and 
Germany  ftimishing  the  principal  siq^ei. 

We  pass  on  firom  this  brief  aoconnt  of  tbe 
history  and  statistaes  of  paper  to  the  meduni- 
cal  process  of  its  production ;  only  remaiking 
that  many  articles  have  been  resorted  to  in  iti 
manu&cl»re:  *  ISlks,  woollensi,  flax,  hemp,  and 
cotton,'  says  Dr.  Ure,  *in  all  their  raiifd 
forms,  whetJier  as  cambric,  lacs,  linen,  bol- 
land,  fustian,  corduroy,  bagging,  canvss,  or 
even  as  cables,  are  or  can  be  used  in  the 
manufacture  of  papear  of  one  kind  or  another. 
Still,  rags,  as  of  necessity  ther  aecnmolate  and 
are  gathered  up  by  those  who  make  it  th«ir 
business  to  collect  them,  an  vary  im  from 
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answering  the  pnrpoeet  of  paper-mskiiig. ' 
RagB  to  the  paper-maker  are  almost  as 
Tarioiu  in  point  of  qoalitj  or  distination 
as  the  materials  which  are  sought  after 
throogh  tthe  influence  of  fashion.  Thus  the 
paper-maiker,  in  buying  rags,  requires  to  know 
ezactlj  of  what  the  bulk  is  composed.  If  he 
is  a  manufacturer  of  white  papers,  no  matter 
▼hether  intended  for  writing  or  printing,  silk 
or  woollen  rags  would  be  found  altogether 
useless,  inasmuch,  as  is  well  known,  the 
bleach  will  fail  to  act  upon  any  animal 
sabstanoe  whaterer.  And  although  he  may 
purafaase  even  a  mixture  in  proper  proportions, 
adapted  for  the  quality  he  is  m  the  nabit  of 
supplying,  it  is  essential,  in  the  processes  of 
preparation,  that  they  shall  previously  be 
se^Mkrated.  'Cotton  in  its  raw  state,  as  may 
be  readily  oonoeived,  requires  far  less  prepara- 
tion than  a  strong  hempen  fabric ;  and  thus,  to 
meet  the  requirements  of  the  paper-maker,  rags 
are  classed  under  different  denominations,  as, 
for  instance,  besides  fines,  and  seconds,  there 
are  thirds,  which  are  composed  of  fustians, 
corduroy,  and  familiar  fabrics;  stamps  or 
prints  (as  they  are  termed  by  the  paper- 
maker),  which  are  coloured  rags,  ana  also 
innumerable  foreign  rags,  distinguished  hj 
certain  well-known  marks,  indicating  their 
Tarions  peculiarities.  It  might  be  mentioned, 
however,  that»  although  by  far  the  greater 
portion  of  the  materiaLs  employed  are  such  as 
We  been  already  alluded  to,  it  is  not  from  their 
possessing  any  exclusive  suitableness — since 
various  fibrous  vegetable  substances  hare  fre* 
quently  been  used,  and  are,  indeed,  still  suo- 
cessfiilly  employed — ^but  radier  on  account  of 
tbeir  comparatively  trifiing  value,  arising  from 
the  limited  use  to  which  they  are  otherwise 
applicable.'  The  same  writer  goes  on  to 
state,  that  'almost  every  species  of  tough 
fibrous,  vegetable,  and  even  animal  substance, 
has  at  one  time  or  anjther  been  employed; 
even  the  roots  of  trees,  their  bark,  the  bine 
of  hope,  the  tendrils  of  the  vine,  the  stalks 
of  the  nettle,  the  common  thistle,  the  stem 
of  the  hollyhock,  the  su^;ar-cane,  cabbage 
stalks,  beet-root,  wood  shavings,  sawdust,  hay, 
straw,  willow,  and  the  like.'  The  works  of 
the  marquis  de  ViUette,  published  in  Lon- 
don, 1786,  in  24mo.,  are  printed  on  paper 
made  of  marshmallow;  ana  at  the  end  are 
specimens,  in  single  leaves,  of  paper  made 
from  the  nettle,  hope,  moss,  reed,  three  of 
three  species  of  confervee,  couch  grass,  spindle 
trees,  wayfaring  tree,  ebn,  lime  tree,  yellow 
willow,  sallow  vrillow,  poplar,  oak,  two  of 
burdock,  coltsfoot,  and  thistle. 

'All,'  says  Dr.  Ure,  'that  can  be  said  of 
the  suitableness  of  fibre  in  general,  may  be 
summed  up  in  a  very  few  words ;  any  vegetable 
fibre  having  a  corrugated  edge,  which  will 
enable  it  to  cohere  in  the  mass,  is  fit  for  the 
purpose  of  paper-making :  the  extent  to  which 
such  might  be  applied  can  solely  be  deter- 
mined by  the  question  of  cost  in  its  produc- 
tion ;  and  hitherto  everything  which  has  been 
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proposed  as  a  substitute  for  rags  has  been 
exduded  either  by  the  cost  of  freight,  the 
cost  of  preparation,  or  the  expenses  combined.' 

3irauf  Paper.-^Stnw  is  occasionally  used,  in 
connection  with  other  materials,  such  as  linen 
or  cotton  rags,  and  even  witii  considerable 
advantage,  provided  the  processes  of  prepara- 
tion be  thoroughlv  understood. 

With  all  the  drawbacks  attending  the  pre- 
paration  of  straw,  there  is  certainly  no  fibre  to 
compete  with  it  at  present  as  an  auxiliary  to 
that  of  rags.  A  thick  brown  paper,  of  tolerable 
strength,  may  be  made  from  it  dieaply ;  but  for 
printhiff  or  writing  purposes  only  an  inferior 
description  can  be  produced,  and  of  little  com- 
paratiye  strength  to  that  of  rag  paper.  Its 
chief  and  best  use  is  that  of  imparting  stiffiiess 
to  common  newspapw.  Some  manufacturers 
prefer  for  this  purpose  an  intermixture  of  straw 
with  paper  shavinp,  and  others  in  place  of  the 
paper  shavings  give  the  preference  to  rags. 
The  proportion  of  straw  used  in  connection 
with  rags  or  paper  shavings  varies  from  60  to 
80  percent. 

The  cost  at  the  present  time  of  producing 
two  papers  of  equal  quality,  one  entirely  from 
straw,  and  the  other  entirely  from  rags,  would 
be  very  nearly  equal ;  for  although  the  cost  of 
the  rags  would  be  at  least  17/.  per  ton,  and  the 
cost  of  the  straw  not  more  than  21.  per  ton,  in 
addition  to  the  greatly  increased  cost  of  pre- 
paring the  straw,  the  rags  would  only  waste 
one-third,  while  the  straw  would  waste  folly 
one-half.  Thus,  taking  into  consideration  the 
waste  which  each  undergoes  in  process  of 
preparation,  the  actual  cost  of  material  in 
producing  a  ton  of  paper  mav  be  stated  re- 
latively as  25/.  for  rags,  and  41.  fur  straw. 
But  as  the  cost  of  preparation,  wluch  includes 
power,  labour,  and  chemicals,  is  so  muck 
greater  in  the  ease  of  the  straw — from  two 
to  three  times  as  much  as  that  of  rags — a 
similarity  of  value  is  thus  ultimately  attained. 
'  In  order  to  reduce  the  straw  to  a  suitable 
consistency  for  psper-makiiig,  it  is  placed  in  a 
boiler,  with  a  large  quantity  of  strong  alkali, 
and  with  a  pressure  of  steam  equal  to  120  lbs. 
and  sometimes  to  150  lbs.  per  square  inch ;  the 
extreme  heat  being  attained  in  super-heating 
the  steam  after  it  leaves  the  boiler,  by  passing 
it  through  a  coiled  pipe  over  a  fire,  and  thus 
the  silica  becomes  destroyed,  and  the  straw 
softened  to  pulp,  which  after  being  freed  fh>m 
the  alkali  by  washing  it  in  cold  water,  is  sub- 
sequently bleached  and  beaten  in  the  ordinary 
rag  engine,  to  which  we  shall  presently  refer. 

Wowl  Paper. — *Two  inventions  have  been 
patented  for  manufacturing  paper  entirely  from 
wood.  One  process  consists  in  first  boiling  the 
wood  in  caustic  soda  lye,  in  order  to  remove  the 
feanous  matter,  and  then  washing  to  remove 
the  alkali;  the  wood  is  next  treated  with 
chlorine  gas  or  an  oxygenous  compound  of 
chlorine  in  a  suitable  apparatus,  and  washed 
to  free  it  from  the  h^rochloric  acid  formed; 
it  is  now  treated  with  a  small  quantity  of 
caustic  soda,  which  converts  it  instantly  into 


Digitized 


by  Google 


PAPER 


p,  which  has  only  to  be  washed  and 
bleached,  when  it  will  merely  require  to  be 
beaten  for  an  hour  or  an  hour  and  a  half  in 
the  ordinary  beating  engine,  and  made  into 
paper.  The  other  invention  is  rery  simple^ 
oonsifiting  merely  of  a  wooden  box  enclosing  a 
grindstone,  which  has  a  roughened  surface, 
and  against  which  the  blocks  of  wood  are  kept 
in  close  contact  by  a  leyer,  a  small  stream  of 
water  being  allowed  to  flow  upon  the  stone  as 
it  turns,  in  order  to  free  it  of  the  pulp,  and  to 
assist  in  carrying  it  off  through  an  outlet  at 
the  bottom.  Of  course,  the  pulp  thus  pro- 
duced cannot  be  employed  for  any  but  the 
coarser  kinds  of  paper.  For  all  writing  and 
printing  purposes,  which,  manifestly,  are  the 
most  important^  nothing  has  yet  been  dis- 
covered to  lessen  the  value  of  rags,  neither  is 
it  at  all  probable  that  there  will,  inasmuch  as 
rags,  of  necessity,  must  continue  accumulating, 
and  before  it  wiU  answer  the  purpose  of  the 
paper-maker  to  employ  new  material,  which 
IS  not  so  well  adapted  for  his  purpose  as 
the  old,  he  must  be  enabled  to  purchase  it 
for  considerably  less  than  it  would  be  worth 
in  the  manufacture  of  textile  fabrics;  and, 
besides  all  this,  rags  possess  in  themselves  the 
very  great  advantage  of  having  been  repeatedly 
prepared  for  paper-making  by  the  numerous 
alkaline  washmgs  which  Uiey  necessarily  re- 
ceive during  thnr  period  of  use.' 

The  rags  in  the  London  market  are  sold  to 
the  manufacturers  according  to  their  respective 
quality)  the  principal  sorts  being  known  as 
fine,  second,  and  third  English  rags;  and 
SPFF,  SPF,  FF,  foreign  rags,  of  which,  how- 
ever, there  are  numerous  other  marks  or 
brands  according  to  the  country  or  port  from 
which  they  come.  The  finest  writing  papers 
are  made  principally  of  linen  rags,  but  cotton 
enters  more  or  less  into  the  composition  of  most 
printing  papers.  Even  the  strong  coarse  bags 
in  whi<m  the  rags  are  packed,  and  the  coloured 
rags,  may,  by  imj^roved  processes  in  bleaching, 
be  rendered  available  for  white  papers.  Of 
late  years  a  considerable  quantity  of  common 
printing  paper  has  been  manu&ctured  from 
straw,  and  the  esparto  or  Spanish  grass,  a 
fibrous  grass  whicn  grows  in  abundance  in 
some  of  the  sandy  tracts  by  the  sea-shore  in 
Spain,  has  also  been  successfully  employed  in 
the  manufacture  of  the  cheaper  qualities  of 
printing  paper.  It  is  necessary  that  these  ra^ 
should  be  dusted;  and,  to  accomplish  this, 
they  are  placed  in  a  cylinder  formed  of  wire 
net,  turning  on  pivots  at  each  end,  and  enclosed 
in  a  box  which  receives  the  dust  as  it  falls 
through  the  net-work ;  their  sorting  then  takes 
place  over  a  table  frame  covered  with  wire  net, 
through  which  the  dust  falls  into  a  box  beneath 
as  the  workwoman  proceeds  in  her  labours. 
In  sorting,  rags  are  cut  into  pieces  not 
exceeding  three  or  four  inches  square,  the 
parts  that  have  seams  being  thrown  into  a 
separate  heap,  as  dirt  so  frequently  lurks  in 
these  seams.  In  this  process  the  rags  are  scru- 
pulyusly  sorted  accord  iuc?  to  their  texture  and  I 
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degree  of  strength,  not  aoooiding  to  thoreobnr; 
for,  were  they  not  carefully  arranged  by  this 
rule,  the  fine  in  texture  would  be  rcdueed  to  a 
pulp  long  before  the  coarse,  and  be  lost  in  tha 
preparation ;  or,  if  preserved,  when  reduced 
to  pulp,  would  not  be  found  o£  the  same  eoe- 
sistency  as  the  coarser  sorts,  and  the  pap^r 
when  manufactured  would  necessarilj  U 
clouded  and  inferior.  It  is  for  tJiese  reasons 
that  this  part  of  the  process  is  impoxtairL 
When  they  have  been  carefully  SiUted,  and 
the  different  degrees  of  texture  have,  bj  a 
longer  or  shorter  process,  been  reduced  to  a 
pulp  of  similar  consistency,  they  may  Uien  be 
mixed  together;  but  this  cannot  be  prefiouslr 
done.  While  in  this  state  the  rags  oh^ 
appear  so  dirty  and  discoloured  as  to  jireclikde 
all  hope,  to  an  inexperienced  eye,  that  Umt 
can  ever  assume  the  purity  of  that  beaatifal 
fabric  so  valuable  to  the  artist  and  the  scribe. 
The  rags  are  at  first  worked  coarsely  wiUi  a 
stream  of  water  running  through  the  engine, 
which  tends  effectually  to  wash  them,  as  abo 
to  open  their  fibres ;  and  in  order  to  carry  nS 
the  dirty  water,  what  is  tenned  a  fpasihg 
drum  is  frequently  employed,  oonsisting  of  a 
framework  covered  with  very  fine  wire  gauze, 
in  the  interior  of  which,  connected  with  the 
shaft  or  spindle,  which  is  hollow,  are  tvo 
suction  tubes;  and  thus,  on  the  priodple 
of  the  siphon,  the  dirty  water  oonstaiitly 
fiows  awa^  through  a  larger  tube  ronniiig 
down  outside  and  connected  witli  Uiat  in  the 
centre,  without  carrying  away  any  of  the  fibre. 
In  former  times  the  process  of  gju-bieaekatg^Qi 
exposing  the  rags  to  the  action  of  chluise 

SIS  in  a  close  stone-chamber,  was  mudi  used, 
f  late,  however,  the  bleaching  of  the  rags  is 
effected  by  steeping  them  in  a  solution  of 
chloride  of  lime.  The  rags,  after  being  washed, 
are  usually  emptied  into  a  receiver,  which  ean 
be  placed  uncter  a  hydraulic  press,  and  an 
thus  deprived  of  any  superfluous  moisture. 
They  are  then  usually  passed  througih  a  afUr 
or  duster  so  as  to  remove  any  extnueoos 
matter  as  far  as  possible,  after  which  they  are 
mixed  with  a  solution  of  chloride  of  lime  in  a 
potcher-enffine,  and  then  left  to  bleach  in  the 
steeping  bins,  from  which  the  liquor  can  be 
drawn  off  after  the  bleaching  process  is 
complete.  After  this  process  they  are  put 
into  the  beating  engines^  and  pass  through 
a  sort  of  trituration,  which  reduces  them  to 
a  coarse  and  imperfect  pulp,  which  is  calltd 
half  stuff  or  fl»t  stuff,  and  this  is  again 
levigated  until  it  assumes  the  appearance  of 
cream.  The  introduction  of  colouring  matter 
is  accomplished  by  its  intermixture  with  the 
pulp  while  in  process  of  beating  in  the  engine. 
iTltramarine  is  much  used  for  bluing  paper; 
but  smalt,  or  oxide  of  cobalt,  is  used  for 
some  writing  papers,  and  imparts  a  more  lasting 
colour  than  ultramarine. 

The  state  and  quality  of  this  pulp  is  of  the 
utmost  importance  to  the  final  perfection  of 
the  paper.  If,  in  the  levigation,  the  fibre 
should  have  been  so  entirely  destroyed  as  to 
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reduce  it  to  a  powder,  the  paper  will  inevitably  | 
proye  liable  to  break,  moulder  away,  and  be  \ 
rotten ;  and  this  must  be  the  result,  whatever ! 
may  hare  been  the  previous  excellence  of  the  j 
material.  A  fibre  is  absolutely  necessary  to 
the  production  of  a  serviceable  paper.  But,  | 
unfortunately,  so  far  from  efforts  being  made ; 
to  improve  its  consistency,  means  are  resorted 
to  for  the  sake  of  an  increased  profit,  which  de- 
teriorate it  almost  to  destruction :  we  mean  the 
introduction  of  plaster  of  Paris,  or  other  earthy 
substances,  into  the  pulp ;  and  this  can  never 
be  done  without  insuring  brittleness  and  want 
of  cohesion  as  the  result.  While  the  pulp  is  in 
this  state,  the  size,  now  usually  made  from 
saponified  resin,  is  introduced ;  excepting  only 
in  the  manufacture  of  writing  paper,  ana  then 
the  sheets  are  most  generally  sized  after  their 
funnation. 

Having  described  the  preparation  of  the  pulp, 
we  shall  pass  on  to  its  formation  into  paper ; 
which  operation  may  be  divided  into  two  kmds, 
band-made  and  machine-made  paper.    In  the 
former  case,  the  fine  pulp,  or  stuff,  as  it  is 
technically  called,  is  transferred  into  a  chest  or 
laige  tub  wiih  a  revolving  agitator;  thence 
into  a  vat,  usually  about  five  feet  in  diameter, 
and  two  and  a  half  feet  in  depth,  and  sus- 
tained at  a  proper  temperature  by  means  of 
Bteam.    During  the  whole  of  the  subsequent 
process  it  is  requisite  that  tiie  pulp  in  the  vat 
should  be  stirred  up  at  short  intervals,  to  keep 
it  of  an  equal  consistency.    There  are  three 
workmen  employed  in  this  stage  of  the  opera- 
tion, called  the  vatman  or  dipper^  the  cawher, 
and  the  U/ter,    The  dipper  is  provided  with 
a  mould,  formed  of  well-seasoned  mahogany, 
across  which  parallel  wires  are  stretched  close 
together,  a  few  other  stronger  ones  being  also 
placed  at  right  angles  with  them,  and  at  some 
distance  from  each  other.    The  lines  formed  in 
the  paper  by  these. wires  are  called  footer- 
tnarks;  but,  in  the  modem  improvement  of 
wove  paper,  these  are  avoided  by  using  wire 
doth  woven  in  a  loom,  which,  being  tighUy 
stretched  over  the  frame,  produces  no  water- 
mark.   This  mould  is  provided  with  another 
frame,  called  a  deckUt  which  fits  it  exactly, 
and  forms  a  boundary  line  to  the  sheet  of 
paper,  which  would  otherwise  have  a  rough  and 
ja^ed  edge.     This  contrivance,  by  supplying 
an  edge  to  the  mould,  gives  it  the  character  of 
a  sieve,  which  enables  the  dipper  (after  he  has 
dipped  the  mould  into  the  vat,  and  taken  in  a 
■mdent  quantity  of  the  pulp,  and  given  it  a 
gentle  motion  to  equalise  its  thickness)  to  drain 
the  water  away  ;  he  then  removes  the  deckle, 
replaces  it  on  another  mould,   and  proceeds 
as  before;    whilst  the  second  workman,   the 
concher,  removes  the  sheet  of  paper  thus  made 
on  to  a  felt,  being  a  piece  of  woollen  cloth,  and 
then  returns  the  mould  to  the  dipper,  who,  in 
the  meantime,  has  been  operating  with  another 
mould,  and  forming  another  sheet :  they  thus 
exchange  the  moulds,  the  one  dipping,  and  the 
other  couehing,  until  they  have  completed  six 
quires  of  paper,  which  is  called  a  post.    YThen 
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this  quantity  is  completed,  the  heap  is  conveyed 
to  the  vat  press,  ana  subjected  to  heavy  pres- 
sure. The  six  quires  remain  in  the  vat  press 
until  the  dipper  and  the  coucher  have  per- 
fected another  post,  when  they  are  removed  to 
give  place  to  it ;  and  then  the  office  of  the  third 
workman,  the  lifter,  commences.  He  separates 
the  sheets  of  paper  from  the  felts,  and  forms 
them  into  a  pile,  which  is  again  subjected  to  a 
second  press,  which  detaches  from  them  a  great 
quantity  of  moisture.  Here  it  remains  until 
the  workmen  are  prepared  to  replace  it  with  a 
similar  quantity,  when  it  is  taken  to  the  drying 
rooms,  and  hung  up  on  lines  to  dry.  These 
lines  are  carefuUy  covered  with  wax,  both  to 
prevent  adhesion  and  contraction ;  and  the  open- 
ing of  the  windows  should  be  strictly  attended 
to,  that  the  drying  may  not  proceed  too  rapidly. 
This  being  accomplished,  it  is  taken  down, 
shaken,  to  make  the  dust  fall  out,  and  to  sepa^ 
rate  the  sheets  from  each  other,  and  laid  up  in 
heaps  ready  to  be  sized.  The  size  is  prepared 
of  a  due  consistence,  twice  filtered,  and  a  por- 
tion of  alum  added.  The  workman  dips  a 
handful  of  the  sheets,  holding  them  open  at 
the  edges,  that  they  may  more  equally  imbibe 
the  moisture,  and  after  this  process  they  are 
again  subjected  to  the  press.  They  are  after- 
wards dned,  sorted,  brought  under  repeated 
and  excessive  pressure,  and  finally  made  up 
into  quires  and  reams. 

But  as  the  process  of  paper-making  must 
necessarily  be  comparatively  slow  when  prac- 
tised by  hand,  machinery  (described  above) 
has  been  resorted  to.  One  of  these  machines 
can  produce  an  enormous  length  of  paper  per 
minute;  and  it  is  this  which  enables  us  to 
enter  into  competition  with  the  foreign  market* 
which  we  could  not  otherwise  do,  on  account 
of  the  difference  in  the  value  of  manual  labour. 
In  the  old  method,  it  took  three  months  after 
receiving  the  rags  into  the  mill  to  complete 
the  paper:  by  tihe  machine,  they  can  receive 
the  rags  on  one  day,  and  deliver  the  paper 
made  from  them  on  the  next. 

The  stuff,  having  been  prepared  and  bleached 
in  an  expeditious  manner  by  machinery,  la 
emptied  into  the  chest  or  tub,  F,  as  before, 
ana  thence  is  delivered  gradually  into  the  vat, 
where  it  is  kept  in  continual  motion  by  means 
of  revolving  fans,  called  hogSf  G.  The  pulp 
is  conveyed  from  this  reservoir  by  a  l^ter, 
H,  a  cast-iron  wheel  in  a  wooden  case  having 
a  number  of  buckets  afi&xed  to  its  circum- 
ference. The  trough,  I,  placed  beneath  the 
endless  wire,  K,  is  for  the  purpose  of  receiving 
the  water  which  drains  away  from  the  pulp 
during  the  process  of  manufacture,  and  this 
water  is  returned  by  a  conducting  spout  to  the 
lifter,  where  by  a  rotation  of  the  buckets  both 
the  pulp  and  back-water  become  again  thorough- 
ly mixed,  and  are  raised  by  the  lifter  through 
the  spout,  L,  into  the  trough,  M,  where  the 
pulp  is  strained  by  means  of  a  sieve  or  knotter. 
The  long  cascade  or  continuous  stream  of 
pulp,  regulated  with  reference  to  the  proposed 
thidmess  of  the  paper  to  be  made»  gently 
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deflcendf  on  tHe  moying   wire  plane,  which 
it  perpetuallj  trayelling  onward  and  onward ; 
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and,  for  iU  more  perfect  equaliaation,  a  second 
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moTement  is  reaorted  to^  by  meana  of  a  sort  of 
crank,  which  givea  the  weo  a  gentle  yibntorf 
motion  at  short  intervals,  and  diffiises  the  liquid 
pulp  eyenly  oyer  the  sor&ee.  At  the  eml 
nearest  to  the  trough  the  pnlp  is^  of  ocmne, 
perfectly  fluid ;  but,  as  the  web  trayels  on,  the 
moisture  partially  sinks  throngh  the  fine  aper- 
tures of  the  webbing,  and  the  material  ootgu- 
lates.  There  has  been  a  fashion  preyalent  of 
late  years  of  haying  paper  barred  or  kid: 
this  appearance  is  giyen  at  this  junctare. 
While  yet  moist,  just  before  passing  from  the 
wire  webbing,  it  is  subjected  to  the  prepare  of 
a  wire  roller,  which  giyes  the  indentatioDS  of 
the  stripes  or  lines ;  this  cylinder  is  called  a 
dandy  roller,  F ;  it  is  receiyed  off  this  from 
the  wire  gjanae  by  a  continuous  felt,  S,  which 
conducts  it  throngh  two  pairs  of  prtsaag 
rollers.  This  process  answers  to  the  wet  press 
in  the  hand-made  paper;  and  formerly  this 

M  the  termination  of  the  labours  of  the 
machines,  the  remaining  work  of  diying,  &c 
being  accomplished  by  hand.  But  an  in- 
calculable  improyement  was  achieyed  by  the 
addition  of  Uie  drying  rollers.  These  ue 
cylinders  of  polished  metal,  which  etkd  in  a 
few  moments  the  perfect  diying  of  the  paper. 
While  yet  moist,  the  paper  passes  orer  the 
first,  moderately  warm,  neated  by  iijeetcd 
steam ;  again  oyer  the  second,  of  larger  dia- 
meter, of  greater  warmth ;  and  again  over  the 
others^  wiUi  an  augmented  heat.  The  paper  is 
now  perfectly  d^,  and,  passing  oyer  the 
glazing  rollers,  its  manufacture  is  completed. 
The  final  action  of  this  wcmderful  machine  is 
to  wind  the  p«P^  round  a  last  loUff  or  red, 
which  when  full  is  exchanged  for  another,  and 
so  on  successiyely.  If  the  paper  is  intended  for 
printing  purposes,  it  can  be  sized  suffidentlj 
m  the  pulp,  by  an  admixture  of  alum,  soda,  and 
resin,  or  the  like;  but  if  it  is  to  serre  as 
writing  paper,  it  has  to  undergo  a  more 
effectmd  method  of  sizing ;  the  sice  in  this  ease 
being  parings  obtained  £om  tanners,  comers, 
and  parchment  makers,  as  employed  in  the 
case  of  hand-made  papers.  Animal  size,  whirh 
is  essential  for  all  good  writing  papers,  cannot 
at  present  be  employed  in  the  process  of 
manufacturing  paper  by  the  machine  without 
injury  to  the  felts,  and  it  therefore  becomes 
necessary  to  pass  the  web  of  paper,  after  it 
has  been  dried  by  the  cylinders,  thitra^  the 
size  reseryoir  and  thence  oyer  the  a^leton 
drums  of  the  diying  chamber,  as  shown  in  the 
figure. 

Here  the  work  of  the  machine  is  finished, 
and  the  paper,  being  in  long  webs  of  many 
yards,  requires  to  be  cut  into  sheets.  Aft^r 
different  methods  had  been  tried,  a  sopple- 
mentary  machine  was  inyented,  which  icceires 
the  web  from  off  the  reel  on  to  a  drum,  ruts 
it  into  sheets  of  proper  lengths  with  a  cimihr 
knife,  continually  reyolying,  while  the  dirided 
web  proceeds ;  and  these  sheets  are  xeceiyed  and 
placed  in  regular  heaps  by  children. 

The  manufacture  of  the  paper  being  thos 
completed,  the  sheets  are  separately  examined, 
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and  eroy  knot  or  blemish  euMily  zemored, 
the  torn  or  damaged  ones  being  laid  apart  In 
this  state  they  axe  snlneeted  to  the  action  of  a 
powerftil  press^  in  the  niU  and  open  sise  of  the 
sheet:  thej  are  then  eonnted  into  qnires  of 
tventy-four  sheets,  which  are  folded  in  the 
middle,  and  pnt  into  reams,  each  ream  contain- 
inf^  twen^  quires,  of  which  the  two  on  the  out- 


the  rerdicL  And  another  instance  ooenmd 
at  Messina,  where  the  monks  of  a  certain 
monastery  exhibited,  with  great  triumph,  a 
letter  as  beinff  written  by  the  Yiigin  Mary  with 
her  own  hand.  Unlndoly  for  them,  however, 
this  was  not,  as  it  easily  might  have  been, 
written  upon  the  ancient  papjrms,  but  on  paper 
made  of  rags.    On  one  occasion  a  Tisitor,  to 
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Bids  are  made  up  of  twenty  sheets  each  flrom  the 
damaged  sheets  that  were  thrown  oat.  In  this 
state  they  are  again  pressed,  and  finally  tied 
np  in  coarse  paper  wzappersw  These  wnp- 
pers  were  formerly  stamped  by  the  exdse- 
man;  the  Act  6  &  7  Wm.  lY.  c  62  chaiging 
the  paper  with  an  excise  duty  of  three  half- 
pence a  pound. 

Although  the  machinery  of  a  paper  mill  will 
sometimes  reach  to  a  le^igth  of  a  thousand 
feet,  the  quantity  of  nuMhinery  (says  Dr. 
Fairbaim)  is  not  considerable  when  compared 
with  mills  for  the  manufacture  of  the  textile 
fabrics ;  and,  with  the  exception  of  the  paper 
machine,  the  drying,  catting,  and  sizing  ma- 
ehines,  a  mill  for  the  manufactom  of  paper,  so 
far  as  its  mechanism  is  concerned,  is  almost 
exdusiTely  a  piece  of  well-constructed  mill- 
voric.  Tlio  other  |)arts  of  the  manufacture 
belong  to  the  chemist,  both  before  and  after 
t-he  mechanical  operations  have  been  effected. 

Blotting  paper,  filtering  paper,  and  the  like, 
are  rendered  absorboit  by  the  free  use  of 
tnW/en  rags  and  the  absence  of  siae. 

Kice  paper  is  not  an  artificial  production. 
[HiCB  Pafbs.] 

Connected  with  the  manufacture  of  paper, 
sajB  Dr.  Ure,  *  there  is  one  point  of  consider- 
able interest  and  importance,  and  that  is  what 
is  commonly,  buterroneously,  termed  the  foo^ar- 
mark^  which  may  be  noticed  in  the  Timyu 
newspaper,  Bank  of  England  notes*  dieques, 
and  bills,  as  also  in  ereaey  postage  and  receipt 
libel  of  the  present  day.  Water-marks  haye 
at  rarious  periods  been  the  means  of  detecting 
frauds,  forgeries,  and  impositions,  in  our  courts 
of  law  and  elsewhere,  to  sa^  nothing  of  the 
protection  they  afford  in  the  mstances  already 
referred  to,  sudi  as  bank  notes,  cheques,  receipt, 
bill,  and  postage  stamps.  The  celebrated 
Carran  once  distinguish^  himself  in  a  case 
which  he  had  undertaken,  by  shrewdly  referring 
to  the  water-mark,  which  efTectually  determined 
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whom  this  was  shown,  obserred,  with  affected 
solemnity,  that  the  letter  inyolyed  also  a  mi- 
racle, for  the  ipaper  on  which  it  was  written 
was  not  in  existence  until  seyeral  centuries 
after  the  death  of  the  "^rgin/ 

The  yarious  sizes  of  paper  haye,  in  some 
instances  at  least,  deriyed  their  names  from 
the  water-marks  used  at  the  periods  of  their 
manufacture.  Thus  pot^  from  die  mark  of  the 
jug,  in  paper  manufactured  in  1640-1560; 
fooUeav^  a  later  deyice;  fost,  fh>m  a  post- 
horn,  about  1670.  The  water-mark  in  Gaxton's 
GaiM  and  Haye  of  the  Chease,  and  common  in 
works  nrinted.by  him,  was  a  letter  p  sur^ 
mounted  by  a  star. 

The  perfection  to  which  water-marks  hare 
been  brought  is  shown  by  the  following  mode, 
quoted  firom  Dr.  Ure,  and  adopted  by  the  Bank 
of  England :  '  To  produce  a  line  water-mark 
of  any  autograph  or  crest,  we  might  either 
engraye  the  pattern  or  deyice  first  in  some 
yi^ding  surface,  precisely  as  we  should  en- 
graye a  copper-plate  for  printing,  and  afier- 
warda,  by  immersing  the  plate  in  a  solution 
of  su^^te  of  copper,  and  electrotyping  it 
in  the  usual  way,  allow  the  interstices  of 
the  engraying  to  giye  as  it  were  a  casting 
of  pure  copper,  and  thus  an  exact  repre- 
sentation of  the  original  deyice,  which,  upon 
being  remoyed  from  the  plate^  and  afSxed 
to  the  surfSace  of  the  wire-gauze  forming  the 
mould,  would  produce  a  corresponding  im- 
pression in  the  pa^:  or,  supposing  perfect 
identity  to  be  essential,  as  in  the  case  of  a  bank 
note,  we  might  enoraye  the  design  upon  the 
surface  of  a  steel  die,  taking  care  to  cut  those 
parts  in  the  die  deepest  whidi  are  intended  to 

S'  re  greater  effect  in  the  paper,  and  then,  after 
ying  hardened,  and  otnerwise  properly  pre- 
pared the  die^  it  would  be  placed undera  steam 
hammer  or  other  stamping  apparatus,  for  the 
purpose  of  producing  what  is  technically  termed 
a/orce,  which  is  required  to  assist  m  tcaufr* 
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Ibrriiig  aa  ImproMiloii  firom  tbe  die  to  a  pkto 
of  sheet  hnaa.  This  being  done,  the  die,  with 
the  monld-plate  in  it,  would  next  be  taken  to 
a  perforating  or  cutting  machine,  where  the 
back  of  the  monld-plate — that  is,  the  portion 
which  prqjeets  aboire  the  faee  of  the  die — 
would  be  removed,  while  that  portion  which 
was  impressed  into  tbe  design  engraren  woold 
remain  nntouched,  and  this  being  subse- 
quently tsken  from  the  interstioes  of  the  die 
and  placed  in  a  frame  upon  a  backing  of  fine 
wire-doth,  becomes  a  mould  for  the  manu- 
facture of  paper  of  the  pattern  which  is 
desired,  or  for  the  production  of  any  water- 
mark, autograph,  crest,  or  derice^  howerer 
complicated. 

<  light  and  shade  are  oocasiimed  bj  a  Tezy 
similar  process^  but  one  which  perhaps  requires 
a  little  more  care,  and  necessarily  becomes  some- 
what more  tedious.  For  instance,  in  the  former 
case  the  pulp  is  distributed  equally  throughout 
the  entire  surface  of  the  wire  formiag  the 
mould,  whereas  funo  we  hare  to  contriye  the 
means  of  increasing  to  a  yeiy  great  nicety  the 
thickness  or  distribution  of  the  pulp,  and  at  the 
same  time  to  make  provision  for  the  water's 
draining  away.  This  has  been  accomplished  by 
first  takinff  an  electrotype  of  the  raised  surface 
of  an^  model  or  design,  and  again,  from  that, 
forming  in  a  similar  manner  a  matrix  or  mould, 
both  of  which  are  subsequently  mounted  upon 
lead  or  eutta  percha,  in  order  that  they  may 
withstand  the  pressure  which  is  required  to  be 
put  upon  them  in  giving  impression  to  a  sheet 
of  very  fine  copper  wire-gauze,  which,  in  the 
form  of  a  mould,  and  in  the  hands  of  the 
yatman,  sufBoes  ultimately  to  produce  those 
beautifol  transparent  efiects  in  paper  pulp. 
The  word  Five  in  the  centre  of  the  Bank  of 
England  note  is  produced  in  the  same  man- 
ner ^  the  deepest  shadows  in  the  water^mark 
being  occasioned  by  the  deepest  engraving 
upon  the  die,  the  lightest  by  the  shallow- 
est^ and  so  forth ;  the  die  being  employed  to 
give  impression  by  means  of  the  stamping 
press  and  foree  to  the  fine  wire-gaii^e  itself, 
which  by  this  means^  provided  the  die  be  pro- 
perly cut,  is  accomplished  far  more  success- 
fully than  by  any  other  process,  and  with 
the  additional  advantage  of  securing  perfect 
identity. 

*It  may  be  interesting  to  call  attention  to 
the  contrast  as  regards  &e  method  of  mould- 
making  originally  practised,  and  that  which 
has  recently  been  adopted  by  the  Bank  of 
England.  In  a  pair  of  five-pound  note  moulds, 
prepared  by  the  old  process,  there  were  8  curved 
borders,  16  figures,  168  large  waves,  and  240 
letters,  which  had  all  to  be  separately  secured 
by  the  finest  wire  to  the  waved  surface.  There 
were  1,056  wires,  67,584  twists,  and  the  same 
repetition  where  the  stout  wires  were  intro- 
duced to  support  the  under  sur&ce.  Therefore, 
with  the  bac^ng,  laying,  large  waves,  figures, 
letters  and  borders,  before  a  pair  of  moulds 
was  completed,  there  were  some  hundreds  of 
thousands  of  stitches,  most  of  which  are  now 
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avoided  by  the  new  patoit  But  Anthct;  \j 
this  multitudinoafl  slatching  and  sewing,  the 
parts  were  never  placed  preeisdy  in  the  asme 
position,  and  the  water-mark  was  oonseqQeDtiy 
never  identical.  Now,  the  same  die  girps 
impression  to  the  metal  whidi  tnasfert  it  to 
the  water-mark,  with  a  certainty  of  identity 
unattainable  before,  and,  one  could  almost  nj, 
never  to  be  surpassed.' 

Paper  may  be  divided  into  tiree  eUates: 
writing,  printing,  and  wrapfHUg;  the  former 
into  five  divisions,  vis.  cream  wave,  jellov 
wove,  blue  wove,  cream  laid,  and  blue  kid  ; 
the  printing  into  two,  laid  and  wove;  the 
wrapping  into  /our — ^bloe^  pmpl^  brown,  and 
whited  brown. 

IndeUbie  Ckeqtte  Paper  has  been  patented  at 
▼arious  periods  during  the  last  forty  yean  fur 
the  purpose  of  affording  obstacles  to  the  fisn- 
dulrait  alteration  of  the  amount  and  intent  of 
bankers*  cheques  and  drafts.  One  of  the  latest 
modes,  that  of  Mr.  Robert  Barclay,  is  performed 
by  a  process  of  manufacturing  a  white  writifig 
paper  on  which  writing  ink  is  stated  to  be 
unalterable  for  firauduloit  purposes  hj  tnj 
existing  chemical  process.  He  inconorates  in 
the  paper  an  insoluble  ferro-cyudde  and  sn 
insoluble  salt  of  manganese,  and  proridee 
against  the  discolouration  of  the  paper  in  tbe 
sizing  process  (which  has  been  a  serioos 
objection  in  practice  to  the  use  of  the  ferro- 
cjanide  of  potassium)  by  discarding  the  use  of 
alum,  and  sizing  the  papor  by  the  aceute 
of  alumina  in  lieu  of  it.  Writing  placed  upoo 
this  paper  strengthens  in  intensity  when  cex- 
posed  to  damp,  sea  air,  or  water,  influences 
which  ordinanly  cause  eommon  writing  ink  to 
fade  and  become  illegible.  This  paper  has 
Inen  examined  and  reported  upon  favourablj  by 
some  of  the  most  emment  scientific  men  of  the 
day,  but  it  has  not  been  generally  adopted. 

The  paper  dutj  was  first  imposed,  but  onh 
for  two  years,  m  1696,  during  the  reign  oi 
William  III.,  and  consisted  of  20  per  cent  ad 
valorem  on  English,  and  26  per  cent,  on  im- 
ported paper,  parchment,  and  pasteboard.  The 
10th  of  Jijme  mxposed  the  first  tax  upon  neat 
papers  and  advertisements,  and  also  a  tax 
upon  paper  and  foreign  books,  dividing  paptr 
into  twelve  qualities,  taxing  each  aeoorduig  to 
its  value.  The  first  year  it  produced  onlj 
13,743/.  68,  9d.  (Bibles,  Prayer-books,  and 
Confessions  of  Faith  were  exempted).  In  1803, 
paper  was  divided  into  only  two  qnalitieiw 
The  Act  6  &  7  Wm.  IV.  c  62  imposed  a  uni- 
form dut^  of  1^.  per  pound,  and  the  effect 
was  to  raise  the  revenue  from  this  sonroe  firom 
790,777/.  in  1836  to  1,244,723/.  in  1857.  In 
1840  an  additional  6  per  cent,  was  imposed; 
but  in  1861  the  tax  was  repealed. 

Wnen  the  duty  on  paper  was  charged  aecop.i- 
ing  to  the  sia^  the  exact  dimensions  of  the 
sheets  was  insisted  upon ;  but  when  the  mode 
of  imposing  the  duty  was  changed  fiom  sise 
to  weight,  the  makers  began  to  vaiy  the  size. 
The  following  table  shows  what  the  dimensioDt 
ought  to  be ;  — 
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Paper  Coal*  A  peculiar  variety  of  lig- 
nite, connstiDg  of  a  bituminoas  shale,  splitting 
readily  into  £ma  or  leaves  not  thicker  than 
paper.  This  variety  is  chiefly  found  in  Ger- 
many, near  Bonn,  at  the  base  of  the  newer 
tertiary  brown  coals  of  that  district.  Not 
nnfrequently  a  kind  of  polishing  slate  is  found 
between  the  laminse  of  the  paper  coaL  This 
mineral  being  silica  in  an  extremely  fine  state 
of  division,  is  probably  of  contemporaneous 
origin,  and  has  perhaps  some  reference  to  the 
nature  of  the  deposit  and  the  existence  of  this 
peculiar  form  of  lignite. 

Paper  Baagisffs.  This  important  and 
elegant  substitute  for  the  ancient  hanffings  of 
tapestry  or  doth  came  into  use  about  two 
hundred  years  ago.  The  manufacture  has  been 
raised  by  a  succession  of  improvements  to  a 
high  state  of  perfection. 

The  paper  is  commonly  printed  or  stained 
with  w^xlen  blodLS.  The  blocks  are  prepared 
by  the  pattern  being  marked  on  the  face,  the 
rcmainaer  being  cut  away,  or  by  small  pieces  of 
metal  being  in  part  inserted  in  the  blocks.  The 
paper  is  stained  by  the  surface  of  the  blocks 
being  dipped  in  colour,  and  laid  on  the  paper, 
which  has  been  previously  covered  with  a  thin 
coat  of  colour.  In  the  cheaper  kinds  of  paper 
hangings,  a  coloured  paper  is  used  to  print  on. 

By  far  the  greater  portion  of  paper  hangings 
are  now  produced  by  steam  machinery;  the 
patterns  are  produced  by 'inserting  metal  in 
cylinders,  which  are  placed  near  each  other. 
The  paper  is  printed  by  being  passed  over 
or  under  the  series  of  cylinders,  which,  being 
heated,  dry  the  colours  instanUy,  so  that  a 
long  length  of  paper  is  put  into  the  machine 
plain,  and  almost  in  an  instant  of  time  it  comes 
out  at  the  other  side  a  length  of  finished  paper 
hangings  of  a  doeen  or  even  twenty  coloura*  fit 
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to  be  hung.  The  papers  are  sometimes  printed 
with  varmsh  or  size,  and  gilt  or  copper  leaf 
applied ;  or  bisulphide  of  tin  (attrum  musivum) 
is  dusted  over  so  as  to  adhere  to  the  pattern  ; 
and  in  what  are  called  flock  papers^  dyed 
wools  minced  into  powder  are  similarly  ap- 
plied. Powdered  steatite  or  French  chalk  is 
used  as  the  ground  for  satin  papers,  the  gloss 
being  produced  by  the  groimd  being  rubbed  or 
polished.  Striped  papers  are  sometimes  made 
by  passing  the  paper  rapidly  under  a  trough, 
which  has  parallel  slits  in  its  bottom,  through 
which  the  colour  is  delivered ;  and  a  number 
of  other  very  ingenious  and  beautiful  contri- 
vances have  lately  been  applied  in  this  im- 
portant branch  of  art  The  invention  of  the 
paper  machine,  by  which  any  length  of  paper 
may  be  obtained,  effected  a  great  change  in 
paper  hangings,  which  could  formerly  only  be 
printed  upon  separate  sheets,  and  were  much 
more  inconvenient  to  print  as  well  as  to  apply 
to  the  walls. 

Paper  lloaej'.  In  Political  Economy, 
this  term  is  generally  used  to  denote  the  issues 
of  banks  as  well  convertible  as  inconver- 
tible. But  some  eoonomists,  and  in  particular 
the  late  Mr.  Thomas  Tooke,  ^vhose  authority  on 
all  banking  questions  stands  deservedly  high, 
employed  Uiis  expression  in  a  peculiar  sense 
for  inconvertible  paper  only,  usmg  drouioHn^ 
credit  to  denote  bills  of  exchange  and  securi- 
ties analogous  to  them.  [Bamx;  Cubbbkct; 
ExcHANGB,  Bill  of  ;  Mokbt.] 

Paper  irautUiuk    [Aboonattt.] 

Papier  lloiiree  Paper  impregnated  with 
a  sweetened  solution  of  arseniate  of  potash  is 
used,  under  the  above  name,  as  a  fiy-poison. 

Papier-m&ob^  (St.),  A  name  given  to 
articles  manufactured  of  the  pulp  of  paper,  or 
of  old  paper  ground  up  into  a  pulp,  with  other 
materials,  and  moulded  into  various  forms. 
This  article  has  been  used  upon  an  extensive 
scale  for  the  manufacture  of  mouldings,  ro- 
settes, and  other  architectural  ornaments ; 
pilasters,  capitals,  and  even  figures  as  large  as 
Hfe,  have  also  been  made  of  it.  It  is  lighter, 
more  durable,  and  less  brittle  and  liable  to 
damage  than  plaster,  and  admits  of  being 
coloured,  gilt,  or  otherwise  ornamented.  An- 
other material,  similar  to  papier-mAch^  and 
extensively  used,  is  called  carUm  pierre. 
Another  kind  of  papier-m4ch6  consists  of 
sheets  of  paper  pasted  or  glued  and  power- 
fully pressed  together,  so  as  to  acquire  when 
dry  the  hardness  of  board,  and  yet  to  admits 
while  moist,  of  curvature  and  flexure;  tea- 
trays,  waiters,  snuff-boxes,  and  similar  ar- 
ticles are  thus  prepared,  and  afterwards  care- 
fully covered  by  japan  or  other  varnishes,  and 
often  beautifully  ornamented  by  figures  or 
landscapes  and  other  devices,  &c,  inlaid  occa- 
I  sionally  with  mother  of  pearL  A  mixture  of 
sulphate  of  iron,  quicklime,  and  glue,  or  white 
of  egg,  with  the  pulp  for  papier-m&ch^,  renders 
it  to  a  great  eixtentvraterproof ;  and  the  farther 
addition  of  borax  and  phosphate  of  soda  con- 
tributes to  make  it  almost  fireproof. 
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PavUlo.  [BDTnniFLT.] 
PapilloBaeeeB«  [LKXJicmosjB.] 
PaplUonae^ons  (Lat.  papilio,  a  hutUrfly), 
In  Botanjr  a  name  given  to  the  corolla  of 
le^^ominous  plants,  from  its  fancied  resemblance 
to  the  fignre  of  a  butterfly.  This  form  is  seen 
in  the  g^lrden  pea  and  bean,  and  consists  of  a 
large  npper  petal  or  vezillnm,  two  lateral  petals 
called  aue,  and  two  intermediate  petals  £)nning 


\  (Lat  papilio).    The  name  of 

a  family  of  Lepidopterons  insects,  of  which 
the  genus  Papilio  is  the  type.    [Buttebii.t; 

DiVBNALS.] 

Paplllee  (Lai.).  In  Anatomy,  minnto  coni* 
eal  or  cylindriform  elevations,  usually  well 
supplied  with  vessels  and  nerves:  they  are 
cbse-set,  and  prominent  on  the  palmar  surface 
of  the  fingers  and  the  plantar  surface  of  the 
toes,  where  they  are  disposed  in  double  rows 
along  parallel  curved  lines.  They  are  very 
numerous,  and  of  different  kinds ;  e.g.  eoniccit 
funfftfbrm,  oalyc^otm^  on  the  upper  surface  of 
the  tongue. 

Pappus  (Lat. ;  Gr.  vinrof).  In  Botany,  a 
name  given  to  the  calyx  of  Camiponta^  which 
exists  in  the  rudimentary  condition  of  a  cup  or 
membranous  coronet,  or  in  the  more  perfect 
state  of  slender  hairs  or  scales,  or  in  some  other 
similar  condition,  at  the  top  of  the  achene  or 
fruit. 

Papyri  (Lat;  Gr.  vdbropor).  The  name 
given  to  the  written  scrolls,  made  of  the  jpajpy- 
rt»,  which  have  been  found  in  various  places, 
but  more  especially  in  Egypt  and  Herculaneum. 
Tlie  process  of  making  papyri  was  as  follows : 
The  interior  of  the  stalks  of  the  plant,  after 
the  rind  had  been  removed,  was  cut  into 
thin  slices  in  the  direction  (^  their  length; 
these  being  laid  on  a  flat  board  in  succes- 
sion, similar  slices  were  placed  over  them  at 
right  angles;  and  their  surfaces  being  ce> 
mented  togedier  by  a  sort  of  glue,  and  sub- 
jected to  a  proper  degree  of  pressure,  and 
well  dried,  the  papyrus  was  completed.  The 
length  of  the  slices  depended,  of  course,  on 
the  breadth  of  the  intended  sheet,  as  that  of 
the  sheet  on  the  number  of  slices  placed  in 
succession  beside  each  other ;  so  that,  though 
the  breadth  was  limited,  the  papyrus  might  be 
extended  to  an  indefinite  length.  Many  of  the 
papyri  which  have  been  preserved  vary  greatly 
m  their  texture  and  appearance:  they  are 
generallv  fragile,  and  difficult  to  unroll  until 
rendered  pliable  by  gradual  exposure  to  steam 
or  the  damp  of  an  English  climate ;  and  some 
are  so  brittle  that  they  appear  to  have  been 
dried  by  artiiidal  means.  (Sir  G.  Wilkinson's 
Manners  and  dutojna  of  the  Ancient  EgifP' 
tians,  vol.  iii.  pp.  147-8.)  Much  interest  was 
excited  by  the  discovery  of  tl\e  papyri  rolls  at 
Herculaneum ;  but  after  all  the  trouble  that 
has  been  token,  little  or  nothing  has  been  found 
worthy  of  the  pains.  All  the  deciphered 
papyn  are  contained  in  the  work  Herculanen' 
aium  Voluminum  q^a  superaunt;  Edinburgh 
Review,  Oct.  1862. 
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Papsriiii.  A  modification  of  paper  fomed 
on  dipping  it  into  eulphurio  acid,  wuluo^ 
immersing  in  dilute  ammonia^  rewuhiDg  uS 
driring.  The  product  is  tough  and  duable. 
It  is  commonly  called  vyetabU  parehmnL 

Papyras.    [Papbb.] 

Par  (Lat.  egnaX),  The  most  significtnt 
employment  of  this  word  is  in  relatioa  to 
foreign  exchan|e6  [ExcB^iraB,  Pab  of]  ;  bnt 
it  is  also  familiarly  used  to  denote  the  exact 
correspondence  of  a  public  security  or  stock 
with  we  sum  which  it  represente.  Thns  s 
stock  of  10/.,  25/.,  or  100/.  shares  is  said  to  be 
at  par  when  the  market  price  exactly  equals 
the  sum  invested,  and  to  be  at  a  premnun  or  s 
discount  when  the  sale  can  be  efiected  with 
some  advantage  to  the  holder,  or  cannot  be 
effected  without  some  loss.  The  price  of  an 
investment  would  always  be  at  par  provided  it 
were  absolutely  safe,  and  no  increase  or  dimi- 
nution of  ite  capital  value  was  likelv  to  oocar. 
In  other  words,  ite  market  value  would  represent 
the  ordinary  rate  of  interest. 

Panu  A  very  small  Turkish  coin,  equal  to 
the  fortieth  part  of  a  piastre. 

Parabanlo  Aoid.  One  of  the  addi 
resulting  from  the  action  of  nitric  aeid  upon 
uric  acid ;  it  forms  colourless  and  tran^jarrat 
six-sided  prisms,  very  soluble  and  sour.  Its 
composition  is  represented  by  tiie  farmnls 
Ce04N,  +  2HO. 

Parable  (Gr.  vapo/SoX^ ;  fiom  vopc/BiUxar, 
/  compare).  In  Rhetoric,  in  the  original  sense, 
a  comparison ;  but  the  woid  is  employed  chiefly, 
in  modem  usage,  to  denote  short  tales,  ait^ 
the  Orientel  manner,  in  each  of  which,  ai 
in  the  parables  of  the  New  Testament^  not 
only  a  moral  or  religious  truth  is  conveyed,  but 
the  objecte  conteined  in  the  hidden  sense  an 
distinctly  represented  by  parallel  objeets  or 
types  in  the  external  narrative. 

Parabola  (Gr.  trapo^x^).  In  Geometir, 
one  of  the  conic  sections ;  formed,  in  fact,  by  the 
intersection  of  the  cone  with  a  plane  panllel  to 
one  of  ite  ndes.  Considered  as  a  pkne  cm-fe, 
the  parabola  may  be  defined  as  fi^ows :  A  pcHnt 
F,  and  a  straight  line  B  B',  being  given  in  posi- 
tion, let  another  point  D  be  sup|Msed  to  more 
in  such  a  manner  in  the  plane  F  B  B',  that  its 
distance  D  F  from  the     ^^  ^^ 

given  point  is  always         *  ' 

equal  to  ite  distance 
D  H  firom  the  given 
straight  line:  the  point 
D  will  trace  out  thd 
parabola. 

The  given  line  BF  is  called  the  dirfdrix  of 
the  parabola;  the  given  point  F  is  thejbau; 
the  straight  line  FG,  drawn  through  F  perpen- 
dicular to  the  *  directrix,  is  the  ojos;  sny 
straight  line  H  k  parallel  to  G  F  is  a  diametir; 
the  point  in  which  the  diameter  meete  the 
curve  is  the  vertex  of  the  diameter;  and  a 
straight  line,  quadruple  the  distenoe  between 
the  vertex  of  any  diameter  and  the  directrix, 
is  called  the  latus  rectum  or  parameter  of  thit 
diameter. 
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From  the  pTeceding  deflnition  of  the  cnr^e, 
Its  algebraic  equation,  referred  to  any  tangent 
D  T  and  the  diameter  D  k  throngh  its  point  of 
contact,  is  easily  found  tobe^a^,  where  p  is 
the  parameter  of  that  diameter.  The  square 
on  any  ordinate,  therefore,  is  equal  to  the 
rectangle  luder  the  parameter  and  the  oorre- 
spondmg  abscissa— hence  the  name  parabola. 
The  polar  equation  of  the  carre,  reierred  to 
the  focQS,  ia 

4rcOB«?=i>, 

a  particular  form,  thereforOi  of  the  general 
equation 

r*  cos  nO^a^, 

Ereiy  focal  radius  vector  F  D,  and  the  corre- 
sponding diameter  DA,  are  equally  inclined 
to  the  tangent  D  T  [TAMaBMTS,  Method  op], 
80  that  if  the  curre  could  reflect  light,  a  ray 
issuing  from  the  focus  would  be  reflected  par- 
allel to  the  axis.  Advantage  is  taken  of  this 
property  in  the  construction  of  parabolic  re- 
flectors.    [Pababologd  of  Revoluttov.I 

Since  the  spaces  described  by  falling  bodies 
are  proportional  to  the  squares  of  the  times, 
the  equation  jf*»jp«  at  once  shows  that  the  tra 
jectory  of  every  projectile  in  an  unresisting 
medium  must  be  a  parabola  whose  diameter  is 
narallel  to  the  direction  of  the  force  of  gravity. 
|Gunnebt;  PBOJRcni.B.] 

The  parabola  is  also  remarkable  as  being 
the  first  curve  whose  indefinite  quadrature  was 
effected.  Archimedes  found  that  the  area 
enclosed  between  any  parabolic  arc,  the  dia- 
meter throngh  one  of  its  extremities,  and  the 
ordinate-  to  that  diameter  through  the  other 
extremity  of  the  arc,  is  equal  to  two-thirds  of 
the  parallelogram  constructed  on  the  ordinate 
and  abscissa. 

The  term  parabola  is  also  applied  to  all 
algebraic  corves  of  a  higher  order  determined 
by  an  equation  of  the  form  y™*"  —«"«•.  The 
carve  wnose  equation  is  y^w^a^x  is  called  the 
cubical  parabola ;  and  that  which  has  for  its 
equation  y'^a:^^  the  semicubical  parabola. 
This  latter  curve  is  celebrated  in  the  history  of 
the  algebraic  analysis  as  being  the  first  curve 
that  was  rectified,  or  found  equal  in  length  to 
an  assignable  straight  line;  and  the  honour 
of  the  discovery  belongs  to  an  Englishman, 
William  Neil,  who  died  in  1670  at  the  early 
>ge  of  thirty-three.  The  same  discovery  was 
made  nearly  at  the  same  time  by  Van  Heuraet 
in  Holland :  till  then  it  had  been  supped  by 
geometers  impossible  to  assign  a  straight  line 
equal  to  the  arc  of  any  algebraic  curve  (the 
rectification  of  the  cycloid  had  been  found  by 
Sir  Christopher  Wren) ;  but  the  discovery  of 
the  method  of  fluxions  soon  showed  that  there 
are  innumerable  classes  of  curves  susceptible  of 
indefinite  rectification.  In  fact,  all  parabolas 
of  this  form  y** '—««*»,  where  «  is  any  num- 
ber whatever,  may  be  rectified.  ^Montuela, 
HisUrire  dea  MaihSTnatigttet,  tom.  ii.  p.  161.) 
[Conic  Sbctiovs] 
Var»1iola«Oiibleal.  [Cubical  Pababola.] 
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Farabola«  Seml-eiibloa].  A  curve  of 
the  third  order  and  class,  having  the  equation 
i^^aa^.  It  has  a  cosp  at  the  origin  and  a 
point  of  inflexion  at  infinity.  It  is  sometimes 
called  NeiPt  parabola,    [Pababola.] 

FarabOlto  Cwtw*  A  curve  of  which  tho 
equation  is  of  the  form 

Curves  of  this  kind  are  frequently  employed 
for  the  purpose  of  representing  a  number 
of  observations,  or  fur  approximating  to  the 
areas  of  other  curves :  for  it  is  always  possi- 
ble to  cause  a  parabolic  curve  to  pass  through 
any  number  of  points  in  a  giyen  curve,  by 
making  as  many  of  the  coefficients,  a,  6,  c, 
&c,  indeterminate  as  there  are  points  given : 
and  the  curve  thus  described  will  diiSer  less 
from  the  given  curve  according  as  the  number 
of  points  is  greater.  But  the  area  of  the  para- 
bolic curve  can  always  be  determined ;  there- 
fore that  of  the  other  curve  may  be  found  to 
any  required  degree  of  approximation. 

ParaboUo  blinder.  A  surface  generated 
by  a  line  which  moves  parallel  to  itself  and 
has  a  parabola  for  its  directrix.  Its  plane 
sections  are  parabolas. 

Parabollo  Point.  A  point  on  a  surface 
at  which  the  indicatrix  is  a  parabola.  It  is  a 
cusp  on  the  section  of  the  surface  made  by 
the  tangent  plane.  The  inflexional  tangents 
at  the  point  coincide  with  the  tangent  at  this 
cusp.  [Indicatbex.]  The  pol^  quadric  at  a 
parabohc  point  is  a  cone,  and  all  such  points 
lie  upon  the  Hessian,  which  latter  surface  is  of 
the  order  4(7t~2)  when  that  of  the  original 
sur&ce  is  n.  The  parabolic  points,  therefore,  lie 
on  a  non-plane  curve  of  the  4n  (n— 2)^^  order. 
The  tangent  plane  at  a  parabolic  point  is  of 
the  kind  caHe^stationary  [Stationaby  Tamosiit 
PLAinss],  and  through  any  point  in  space  pass, 
in  general,  4]»(n^l)  (n^2)  such  planes. 

Parabollo  Spindle.  The  sobd  generated 
by  the  rotation  around  its  chord  of  the  se^ent 
of  a  parabola  cut  off  by  any  line  perpendicular 
to  the  diameter. 

Parabollo  Spiral.  In  Geometry,  the 
name  usually  given  to  a  curve  derived  from  a 
common  parabola  by  supposing  its  principal 
diameter  to  be  wrapped  round  the  circumference 
of  a  circle,  the  ordinates  still  remaining  normal 
to  the  bent  diameter,  and  therefore  coinciding 
in  direction  with  the  radii  of  the  circle.  Calling 
a  the  radius  of  the  circle,  taking  its  centre  aa 
pole,  and  assuming  as  axis  of  polar  coordinates 
the  radius  which  passes  through  the  vertex  of 
the  deformed  parabola,  the  equation  of  the 
spiral  will  obviously  be  (r— a)*-j>atf,  where  p 
is  the  parameter  of  the  original  parabola.  Of 
the  two  branches  of  the  curve,  one  will  obviously 
remain  without  the  circle,  from  whose  circum- 
ference it  ^rill  incessantly  recede ;  the  other  will 
enter  the  circle,  pass  Uuough  its  centre,  when 

0»  ?,  and  finally  leave  the  circle  at  the  point 

P 
diametrically  opppsite  to  that  determined  by 
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PARABOLOID 
the  value  9— — .    The  curve  may  be  eaaily 

traced. 

Paraboloid.  A  surface  of  the  second 
order,  some  of  whose  plane  sections  are  para- 
bolas. Two  kinds  of  paraboloids  are  dis- 
tinguiBhed,  according  to  the  nature  of  their 
non-parabolic  sections.  These  will  be  found 
described  under  ELUpnc  Fajoaboloid  and 
Htfbbbolic  Paraboloid. 

Varabolold  of  Bevolatlon.  A  surface 
of  the  second  order  generated  by  the  rotation 
of  a  parabola  around  its  principal  or  focal 
diameter.  [Elliptic  Pababoloid.I  Its  equa- 
tion, referred  to  rectangular  coordinate  axes, 
whose  origin  is  at  the  vertex,  is  a*  +  y*=*^if, 
where  p  is  the  parameter,  or  double  ordinate 
at  the  focus,  of  the  generating  parabola.  The 
focus  of  this  curve  is  also  tiie  focus  of  the 
surface.  The  instruments  known  in  astronomy 
and  physics  as  parabolic  reflectors  are  of  this 
form,  since  in  virtue  of  a  characteristic  property 
of  the  parabola  all  rays  issuing  from  tne  focus 
are  reflected  parallel  to  the  axis.    [Pababola.] 

The  solid  bounded  by  a  paraboloid  of  revo- 
lution and  a  plane  perpendicular  to  its  axis 
was  formerly,  and  is  still  occasionally,  called  a 
parabolie  conoid.  Its  volume  is  equal  to  one 
lialf  the  circumscribed  cylinder,  and  to  three 
halves  of  the  cone  having  the  same  base  and 
altitude. 

Paraeelslsts.  Followers  of  the  school  of 
Paracelsus  in  medicine,  physics,  and  mystical 
science.  The  founder  of  this  school  may  per- 
haps be  called  with  justice  the  most  distin- 
guished quack  who  ever  made  a  figure  in  the 
world.  He  practised  medicine  '  wit£  the  bold- 
ness of  a  wanderin^r  empiric,'  and  established 
a  successful  opposition  to  the  traditionary  doc- 
trines of  the  so-called  schools  of  Hipjpoorates 
and  Aristotle.  He  mingled  his  medical  and 
chemical  knowledge  with  the  speculations  of 
the  Cabbala,  and  with  a  theosophy  of  his  own. 
He  died  in  1641.  His  followers  continued  to 
influence  the  schools  of  Germany  for  more  than 
a  centunr.  (Hallam's  Inlrod.  to  the  LUera- 
ture  of  the  Middle  Ayes,  i.  641,  639,  ii.  70,  &c. ; 
Mosheim,  vol.  iv.) 

Paraceatosti  (Gr.  rapeut4yrri<rtSy  perfora- 
tion). The  operation  of  tapping  any  of  the 
cavities  of  the  bodv  for  the  purpose  of  with- 
drawing a  contained  fluid. 

Paraoentrio  (Gr.  vapd^  and  tchrpoy, 
centre).  In  the  higher  Geometry,  the  name 
given  to  a  curve  line  having  this  property,  that 
a  heavy  body  descending  luong  it  by  the  force 
of  gravity  will  approach  to  or  recede  from  a 
centre  or  fixed  pointy  by  equal  distances  in 
equal  times. 

Paraoeatric  SEotlon.  In  Astronomy,  the 
rate  at  which  a  planet  approaches  nearer  to  or 
recedes  farther  from  the  sun  or  centre  of  attrac- 
tion in  a  given  interval. 

Paraoepbalopbores  (Gr.  irapd;  m^oX'^, 
head ;  and  ^^p»,  /  carry),  A  name  given  by  M. 
de  Blainville  to  a  class  of  Molluscs,  compre- 
hending those  in  which  the  head  is  but  bttle 
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PAKACHUTE 

distinct  from  the  body,  but  always  proriikdintb 
some  of  the  organs  of  sense. 

Paraobate  (Fr.).  An  apparatus  mem- 
bling  the  common  umbrella,  but  of  greater  ex- 
tent, intended  to  enable  an  aeronaut,  in  case 
of  alarm,  to  drop  from  his  balloon  to  the  groond 
without  sustaining  injury.  This  is  effected  by 
means  of  the  resistance  of  the  atmosphere. 
When  the  parachute  is  detached  £rom  the  bal- 
loon, and  abandoned  with  its  load  in  the  air,  it 
must  proceed  at  first,  from  the  continued  action 
of  gravity,  with  an  accelerated  motioo,  until 
the  increased  velocity  produces  a  resistance 
equal  to  the  force  of  attraction,  or  the  weight 
of  the  apparatus  with  its  load.  After  this  equi- 
librium has  been  attained,  the. parachute  vill 
descend  with  a  nearly  uniform  velocity.  Ac- 
cording to  theory,  this  terminal  velocity,  sup- 
posing the  suriiace  of  the  parachute  to  be  flat  is 
equal  to  that  which  a  heavy  body  would  acquire 
in  falling  through  the  altitude  of  a  eolimm  of 
air  incumbent  on  that  surface,  and  having  the 
same  weight  as  the  whole  apparatus.  A  cir- 
cular parachute  having  a  diameter  of  30  feet, 
and  weighing  with  its  load  225  pounds,  would 
acquire  a  terminal  velocity  of  about  13  feet  per 
second ;  and  a  person  descending  with  it  at  this 
rate  would  receive  the  same  shock  on  reaching 
the  ground  as  if  he  dropped  freely  from  a  height 
of  2i  feet.  (For  the  method  of  solving  this 
probfem,  see  Hutton's  Mathematical  Tracts^ 
vol.  iii.  p.  316.)  The  actual  resistance  of  the 
air  is,  however,  greater  than  is  given  by  theory, 
and  is  besides  augmented  by  Uie  concavity  of 
the  parachute,  which  occasions  an  accumulation 
of  the  fluid ;  but,  on  account  of  the  action  of 
the  wind,  the  axis  of  the  parachute  will  pro- 
bably become  inclined  to  the  vertical,  in  which 
case  the  resistance  will  suffer  a  diminution. 

One  of  the  most  remarkable  instances  of 
descent  from  a  great  height  with  a  parachute  is 
that  of  Garnerin,  a  Frenchman,  who  ascended 
in  a  balloon  from  an  enclosure  near  North 
Audley  Street,  in  London,  on  the  2nd  of  Sep- 
tember, 1802.  After  hovering  seven  or  eight 
minutes  in  the  atmosphere,  he  cut  the  cord  by 
which  his  parachute  was  attached  to  the  balloon. 
It  instantly  expanded,  and  for  some  seconds 
descended  with  an  accelerating  velocity,  till  it 
became  tossed  extremely,  and  took  sibdb  wide 
oscillations  that  the  basket  or  car  was  at  times 
thrown  almost  into  a  horizontal  position.  The 
intrepid  aeronaut  narrowly  escaped  destruction 
by  being  precipitated  on  the  houses  in  St 
Pancras,  and  at  last  fortunately  came  to  the 
groimd  in  a  neighbouring  field.  He  seemed  to 
be  much  agitated,  and  trembled  exceedingly  at 
the  moment  he  was  released  from  the  car. 
(Ency.  Brit.  'Aeronautics.') 

A  more  recent  experiment  with  a  parachute 
of  somewhat  difi^rent  construction  terminated 
fatally  to  Mr.  Cocking,  who  conceived  a  notion 
that  the  vibrations  might  be  avoided  by  ^ring 
the  machine  a  difierent  form.  This  projector 
constructed  one  in  the  form  of  an  inverted  um- 
brella, that  is,  having  the  concave  side  upper- 
most, and  bound  to  a  strong  wooden  hoop  to 
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prerent  its  collapse  in  the  descent.  The  dia- 
meter of  the  hoop  was  34  feet ;  and  there  was 
also  a  hole  of  6  feet  in  diameter  in  the  middle 
of  the  parachute,  which,  it  was  supposed,  would 
also^  contribute  to  giye  greater  steadiness. 
Having  attached  himself  to  this  machine, 
he  ascended  from  Vauxh&ll  (hardens  on  the 
24th  of  July,  1837.  On  being  cut  away  from 
the  balloon,  the  parachute  descended  rapidly, 
and  with  violent  oscillations :  the  hoop  broke, 
and  the  unfortunate  projector  fell,  dreadfully 
mangled,  at  Lee,  near  Blackheath. 

Paraeluite  Xdffbt.  A  suspended  light  for 
use  in  war,  designed  to  illuminate  a  la^e  ex- 
tent of  ground  occupied  by  the  enemy.  It  con- 
sists of  a  large  cabco  parachute  packed  in  an 
iron  hemisphere,  and  attached  by  chains  to 
a  second  hemisphere  containing  a  light  com- 
position. The  hemispheres  are  soldered  to- 
gether. The  ball  is  fired  at  a  high  eleyation 
fipom  a  mortar;  at  a  given  moment  the  fuse 
ignites  a  bursting  charge,  separates  the  hemi- 
spheres, and  lights  the  composition.  The  para- 
chate  spreads  out,  and  the  light  floats  along, 
gradually  descending,  the  Heaae  issuing  from 
a  large  yent  at  the  bottom. 

Varaelete  (Gr.  iroptfUXirrof,  advocate).  A 
name  applied  to  the  Holy  Spirit,  as  an  advocate, 
intercessor,  or  comforter  of  mankind.  It  was 
a  common  opinion  in  the  early  centuries  of 
the  Christian  era,  that  the  Paraclete,  whose 
mission  was  promised  by  Christ,  was  to  appear 
corporeally  upon  the  earth,  and  complete  the 
dispensation.  Thus  Simon  Magus,  Manes,  and 
others,  pretended  to  be  this  expected  Para- 
clete ;  and  Tertullian  himself  was  at  one  period 
infatuated  by  the  claims  thus  advanced  by 
Hontanus. 

ParaeolviBblte.  A  mineral  found  in 
black  Rtains  at  Taunton  in  Massachusetts.  It 
is  sakf  to  contain  iron  and  uranium,  but  no 
titanium. 

Vttraerostle.  A  poetical  composition  in 
idiicfa  the  first  verse  contains,  in  order,  all  the 
letters  which  commence  the  remaining  verses 
of  the  poem  or  division.  According  to  Cicero 
(2V  Divinaiume  ii.  64),  the  original  Sibylline 
verses  were  paracrostics.     [AcBOsnc] 

F«imejranoir«B<  When  cyanide  of  mer< 
eny  is  decomposed  by  heat,  a  brown  solid 
natter  remains  having  the  same  composition 
ii  gyeous  cyanogen,  and  is  hence  called  para- 
eya$iogen, 

YftnUto  (Fr.).  The  assembly  of  troops  in 
regular  order  for  inspection,  muster,  exercise, 
or  any  duty.  Also  the  ground  where  troops  are 
assembled. 

Fttrmdicm  {Ore.  wttpdZttyfta,  an  example). 
In  Rhetoric,  a  general  term  used  by  Greek 
writerB  in  the  sense  of  example  or  iUuetratum, 
€^  whidh  parable  and  fable  are  species.  (Quin- 
tilian  t.  2.)  Hence,  in  early  theology,  those 
writers  who  narrated  the  kres  of  religious 
persons,  by  way  of  examples  of  Christian  holi- 
ness, were  styled  paradiamatiee. 

Vmdifla  {Qt.  wap&etffos,  Arab,  firdaux, 
Stnsc.  parad^).    This  name  was   jsed  by 

yoL.IL  801 


PARADISEA 

I  the  Greek  historians  to  denote  the  extensive 

I  parks    or  pleasure   grounds  of   the  Persian 

monarchs.    (Xenophon,  Cyrop,  and  (Econom. ; 

Diod.  Sic  xvi.  41,  xviii.  36;  Aulus  Gellius, 

ii.  20.)    The  Septuaginta  have  employed  the 

!  word  in  their  transuition  of  Gen.  ii.  8.     It 

also  occurs  in  other  parts  of  their  translation. 

I  (Numb.  xxiv.  6 ;  Gen.  xiii.  10 ;  Ezek.  xxviii. 

13,  xxxi.  8.)    It  is  used  in  the  New  Testament, 

in  Luke  xxiii.  43.    The  speculations  to  which 

this  passage  has  given  rise,  form  too  extensive 

a  subject  to  be  entered  upon  here. 

According  to  the  rabbis,  there  is  an  upper 
or  heavenly,  and  a  lower  or  earthly,  para- 
dise. The  lower  is  situated  somewhere  under 
the  terrestrial  equator.  Each  is  divided  into 
seven  dwellings,  and  each  of  these  is  twelve 
times  10,000  miles  in  length  and  breadth.  A 
column  ascends  from  the  lower  to  the  upper 
I  heaven,  by  which  the  souls  of  the  blessed 
'  mount  after  a  temporary  sojourn  in  the  former. 
A  wall  of  partition  divides  paradise  from 
hell;  and  this  will  fall  when  the  Redeemer 
comes,  and  all  Israel  be  gathered  together  in 
blessedness. 

The  local  situation  of  the  terrestrial  paradise 
has  been  a  favourite  subject  of  speculation, 
both  with  the  fathers  of  the  church  and  with 
later  enquirers.  The  reader  may  consult  the 
first  volume  of  the  compilation  called  the 
Ancient  Universal  History,  where  the  matter 
is  seriously  discussed  at  great  len^h ;  he  will 
also  find  it  treated  in  an  entertaining  article 
of  the  Encyclopedia  M^tropolitana,  (See  also 
Schulthess,  Das  Parodies,  Ziirich  1816.)  The 
most  ordinary  opinion  has  placed  it  on  the 
Euphrates  and  Tigris.  Josephus  regards  the 
Pison  mentioned  in  Genesis  as  the  Ghinges,  the 
Gihon  as  the  Nile.  Hardouin  places  his  in 
Palestine.  Huet  {De  la  Situation  du  Paradis 
Terrestre,  1691)  enumerates  a  variety  of  these 
theories.  The  paradise  of  the  Moslems  is 
termed  in  the  Koran  Gannath,  or  the  Happy 
Gardens ;  and  its  description  is  evidently  bor- 
rowed fi*om  the  notions  of  the  rabbis  and 
Oriental  Christians.  See,  chiefly,  chapters  Iv 
Ivi. ;  but  these  passages,  although  flowery 
enough,  contain  a  very  small  part  of  the  extra- 
vagances, chiefly  drawn  from  tradition,  which 
m^e  up  the  vulgar  Mohammedan  notion  of 
paradise.  (See,  in  addition  to  the  authorities 
already  cited,  a  learned  article  in  the  Encydo' 
pmdia  of  Ersch  and  Gruber/j 

Paradise,  Birds  o£  [Fabasisbi.] 
Varadftsea.  A  genus  of  birds,  much  ex- 
tolled in  fiction,  closely  allied  to  the  crows, 
but,  unlike  them,  adorned  with  brilliant  colours. 
The  male  especially  is  provided  with  vezy  long 
hypochondrial  feathers  (the  tufts  of  which 
are  decomposed),  as  well  as  brilliantly  tinted 
cervical  plumes.  These  are  erected  on  certain 
occasions,  and  form  an  exceedingly  beauti- 
ful hoodlike  crest.  The  fable  invented  by 
designing  Chinese,  that  the  Paradise  birds 
had  no  feet,  has  been  perpetuated  bylinneus, 
who  termed  the  most  common  species  Paraditea 
apoda, 
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\  (Fr.).  In  Fortification,  a  travene 
eovering  the  interior  of  a  work  from  reTeree  fire. 

Paradox  (Gr.  wapdlSo^os,  contrary  to  received 
opinion).  A  term  applied  to  any  proposition 
which  seems  to  be  absiud,  or  at  variance  with 
common  sense,  or  to  contradict  some  preyious- 
ly  ascertained  truth;  though,  when  properly 
inrestigated,  it  may  prove  to  bo  perfectly  well 
founded 

ParadozoLS.  A  name  devised  to  express 
the  obscure  nature  of  a  genus  of  Trilobites 
(fossil  Crustaceans),  to  which  it  is  attached, 
and  which  is  characterised  by  the  absence 
or  indistinct  nature  of  the  prominent  even- 
formed  eyes  which  are  borne  on  the  shield 
of  all  other  Trilobites.  The  segments  extend 
beyond  the  sides  of  the  body,  and  are  free 
at  their  lateral  extremity. 

This  word  serves  also  as  a  specific  name  fDr 
obscure  and  anomalous  animals,  as  Omitho- 
rhynchus  paradoxuBi  Lepidosirenparadoxat  &c. ; 
or  for  plants  which  simulate  other  groups  than 
that  to  which  they  belong,  as  Stangeria  para- 
doxQt  a  cycad  with  leaves  resembling  ferns. 

Paraffln.  A  name  given  by  Reichenbach  to 
a  crystallisable  hydrocarbon,  contained  in  the 
products  of  the  distillation  of  the  tar  of  beech 
wood  and  of  coral.  The  word  is  coined  from  the 
Latin  parum,  littU^  and  affinis,  akiUj  to  denote 
the  remarkable  chemical  indifference  which 
is  its  characteristic  feature.  A  similar  sub- 
stance has  been  obtained  &om  the  petroleum 
of  Rangoon  and  from  the  products  of  the 
distillation  of  peat  and  lignite.  At  present  it 
is  manufactured  in  laige  quantities  m>m  some 
oily  bituminous  varieties  of  cannel  coaL  In  these 
products  it  is  accompanied  by  what  is  termed 
naraffin  oU,  which  is  chiefly  a  mixture  of  fluid 
nydrocarbons,  some  of  which  are  lax^ely  used 
in  lamps,  and  the  less  volatile  of  them  for  lu- 
bricating machinery.  Pure  paraffin  resembles 
spermaceti  in  appearance ;  it  is  tasteless  and 
inodorous ;  its  specific  gravity  0'870 ;  it  fuses 
at  about  112^,  and  ma^  be  distilled  unchanged 
at  a  higher  heat.  It  is  now  laively  employed 
in  the  manufacture  of  candles.    [Oils.] 

Paractnm  (Lat  par,  eqtuxl).  In  Feudal 
Jurisprudence,  the  body  of  nobles  (peerage) 
was  so  termed;  the  word  likewise  expressed 
equality  of  condition  in  various  legal  relations, 
as,  for  example,  between  the  lords  in  partner- 
ship of  a  fief  Parage  was  also  a  custom  by 
which  the  elder  of  several  coheirs  of  a  fief 
rendered  homage  for  the  whole,  and  thereby 
guaranteed  the  ei^oyment  of  it  fo  his  coheirs 
as  well  as  himself;  in  the  same  manner,  one  of 
several  copurchasers  might  be  admitted  to  a 
similar  privilege. 

Paraffoge  (Gr.  TOfKryttry^).  In  Grammar, 
a  figure  by  which  one  or  more  letters  are  added 
at  the  end  of  a  word;  e.g.  in  the  ordinary 
formation  of  diminutives  in  most  languages. 
[Mbtaplasm.] 

Pararoflo  &6tteni.  In  the  Semitic  lan- 
guages, letters  which,  by  their  addition  to  the 
ordinary  form  of  the  word,  import  additional 
(miphasis  or  some  peculiar  inflexion  into  the 
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sense.    Their  real  meaning  and  authority  have 
been  much  debated  among  Hebrew  scholars. 

Paraxon  (Fr.  parangon).  A  model,  or  pat- 
tern, implying  special  rxcellenoe  or  perfection. 

Pabagon.  In  Printing,  the  name  of  a  kind 
of  type  seven  sizes  larger  tlian  that  used  in 
this  work.     [Type.] 

Para^apb  (Gr.  trapceypa^).  Tins  vord 
ordinarily  signifies  a  small  subdirision  of  & 
connected  discourse. 

Paragrdphe^  as  used  by  Greek  rhetorical 
writers.  Is  a  poetical  figure  employed  when  the 
writer  sums  up  in  a  few  words  the  substanoe  of 
a  previous  passage,  by  way  of  transition  to  a 
new  one.     (Eustathius  On  Horn.  II.  i.  304.) 

Pabagraph.  In  Printing,  a  sign  ^  used  as  a 
reference  to  notes  ia  the  margin  or  at  the  foot 
of  the  page.  The  paragraph  mark  is  chieftj 
used  in  the  Bible. 

Paralelpals  (Gr.  from  rapa\cl««,  I  omit). 
In  Rhetoric,  the  artificially  exhibited  omisaon 
or  slight  mention  of  some  important  point,  in 
order  to  impress  the  hearers  with  indigna- 
tion, pity,  &e.,  called  by  the  Latins  pnetentio^ 
omissio,  &c. 

Paralipameaa  (Gr.  ropaXciv^/tcva,  iiings 
left  out  or  aside).  A  term  applied,  in  Biblio- 
graphy, to  works  of  a  supplementary  character. 
The  two  books  of  the  Old  Testament  called  by 
us  the  Chronicles,  are  termed  Paralipomena 
in  the  Septuagint,  as  supplementary  to  those  ot 
Kings. 

Parallaotio  Instmnaent.  An  astrono- 
mical instrument  for  determining  the  moon's 
parallax,  described  by  Ptolemy  in  his  Jlmagesi, 
and  usually  called  PtoUmtfs  BuU.  The  term 
parallactic  is  sometimes  applied  to  the  equa- 
torial ;  but  in  this  sense  the  proper  word  would 
seem  to  be  paraUatic,  as  derived  not  from 
paraUaXf  but  from  parallel,  the  instrument 
being  constructed  for  the  purpose  of  following 
the  stars  in  their  diurnal  parallels.  (Lalande, 
Astronomity  §  2278.) 

Parallax  (Gr.  irapfCXAa|i5,  adedeMtan).  A 
change  of  place  or  of  aspect.  The  term  is  used 
in  astronomy  to  denote  the  diflference  between 
the  apparent  place  of  a  celestial  object  and  its 
true  place,  or  that  in  which  it  would  be  seen  if 
the  observer  were  placed  at  the  centre  to  "which 
the  motion  is  referred.  When  the  point  of 
reference  is  the  centre  of  the  earth,  the  change 
of  aspect  is  called  the  diurnal  parallax ;  when 
it  is  the  centre  of  the  earth's  orbit,  the  change 
is  called  the  annual  parallax. 

Diurnal  Parallax. — Let  C  be  the  centre  of 
the  earth,  A  the  place  of  the  obseirer,  Z  his 
zenith,  and  S  a  celestial 
body.  On  observing  the 
body  from  A,  it  will  be 
seen  in  the  direction  A  S, 
making  the  angle  ZAS 
with  £e  senith.  But  if 
the  observer  could  be 
placed  at  C,  he  would  see 
the  body  in  the  direction 
C  S,  making  the  angle  Z  C  B  with  the  zemth. 
The  difference  between  these  two  angles  Z  A  b 
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and  Z  C  S  is  the  parallaz  of  S,  which,  therefore, 
is  equal  to  the  angle  A  S  C.  Hence  it  appears 
that  the  paTallax  of  a  celestial  body  is  the  angle 
oomprised  between  tiro  lines  drawn  from  Uie 
body,  the  one  to  the  centre  of  the  earth,  and 
the  other  to  a  point  on  its  surface.  On  account 
of  the  immense  distance  of  the  fixed  stars,  the 
dinmal  parallax  is  altogether  insensible  with 
regard  to  them.  It  may  amonnt  to  a  degree  in 
respect  of  the  moon ;  but  the  greatest  parallax 
of  tiie  nearest  planet  does  not  exceed  3(y. 

It  is  evident,  from  the  inspection  of  the 
figure,  that  although  the  distance  of  the  object 
S  remain  the  same,  the  angle  A  S  C  is  not  a 
constant  quantity,  but  is  greatest  when  S  is 
seen  in  the  direction  of  the  horizon  A  H,  and 
diminishes  as  the  altitude  of  S  increases, 
until  it  yanishes  altogether  at  the  zenith,  where 
the  two  lines  A  S  and  C  S  merge  into  the 
line  C  Z.  In  order  to  discover  the  law  of  this 
variation,  let  as^C  A,  the  semidiameter  of  the 
earth ;  (2  «=  C  S,  the  distance  of  the  observed  ob- 
ject from  the  centre;  Z-*ZAS,  the  apparent 
zenith  distance;  and  F»ASC,  the  parallax. 
Now,  the  sides  of  a  triangle  being  in  the  same 
proportion  as  the  sines  of  their  opposite  angles, 
we  haye  <{  :  a  : :  sin  Z  :  sin  F,  whence  sin  P 

»f  sin  21    But  as  P  is  always  a  yery  small 

d 
angle,  the  arc  may  be  substituted  for  the  sine 
wiUiout  sensible  error,  and  the  formula  becomes 

P  =  3  sin  Z ;  that  is  to  say,  the  parallax  is 

a 
proportional  to  the  sine  of  the  zenith  distance. 
At  the  horizon  Z  is  a  right  angle,  and  sin  Z 
=  1 :  in  this  case,  therefore,  the  expression  for 

the  parallax  becomes  P  ^i.    This  is  called  the 

horizontal  parallax ;  and  when  its  amount  has 
been  determined  by  any  means  with  respect  to 
a  celestaal  body,  me  parallax  of  the  Ixxly  at 
any  altitude  is  found  by  multiplying  the  hori- 
zontal parallax  by  the  cosine  of  the  altitude, 
or  sine  of  the  zenith  distance. 

Since  the  parallax  of  a  body  is  giyen  in  terms 
of  its  distance  and  the  earth's  semidiameter,  it 
follows  reciprocally  that  the  distance  of  the 
body  is  giyen  in  terms  of  its  parallax.  The 
determination  of  the  parallaxes  of  the  different 
bodies  of  the  solar  system  is  therefore  a  pro- 
blem of  great  importance  in  astronomy ;  but  it  is 
attended  with  considerable  difficulty  m  practice, 
although  the  principle  on  which  it  defends  is 
extremely  simple.  It  may  be  descnbed  as 
follows:  Let  two  observers  be  stationed  at 
the  paints  0  and  O',  of 
which  the  latitudes  are 
supposed  to  be  known,  and 
which  are  both  situated  on 
the  same  meridian,  and  let 
them  simultaneously  ob- 
serve the  zenith  distances 
of  the  body  M  (suppose 
the  moon).  These  obser- 
vations will  giye  the  angles  Z  0  M  and  Z'CV  M, 
and,  consequently,  MOC  and  HO'C.  The 
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angle  O  C  0'  is  also  known,  being  the  difference 
or  the  sum  of  their  latitudes,  according  as  they 
are  on  the  same  or  opposite  sides  of  the  equa- 
tor. But  the  two  sides  G  O  and  C  CK  of  the . 
quadrilateral  M  0  G  CV,  being  radii  of  the  earth, 
are  also  supposed  to  be  Imown;  hence  the 
quadrilateral  is  determined,  and  its  diagonal 
C  M  may  easily  be  computed  by  the  rules  of 
plane  trigonometry.  But  when  G  M  is  found, 
the  horizontal  parallax  is  also  determined, 
being  equal,  by  what  has  been  already  shown, 
to  the  quotient  obtained  by  diyiding  the  radius 
G  0  by  the  distance  G  M.  In  this  manner  the 
horizontal  parallax  of  the  moon  was  deter- 
mined by  lAcaille  and  Lalande;  the  former 
observing  at  the  Gape  of  Good  Hope,  and  the 
latter  simultaneously  at  Berlin.  There  are 
methods,  howeyer,  by  which  the  lunar  parallax 
may  be  determined  by  observations  made  at  a 
single  place. 

The  moon's  mean  horizontal  parallax 
amounts  to  67'  4*17",  or  '95116  of  a  degree. 
In  respect  of  all  the  other  bodies  of  the  solar 
system  the  parallax  is  an  extremely  small 
quantity,  and,  excepting  perhaps  in  the  case  of 
Mars,  cannot  be  determined  by  the  method  now 
desgnbed  with  sufficient  precision  and  certainty 
That  of  the  sun,  the  most  important  of  all,  is 
most  accurately  found  by  observations  of  the 
transits  of  Venus  over  his  disc,  as  was  first 
suggested  by  James  Gh*egoiy,  in  his  Optica 
Pramota.  It  amoxmts  only  to  S'G'' ;  whence  it 
has  been  inferred  that  the  mean  distance  of 
the  sun  from  the  earth  is  23*984  times  the 
length  of  the  earth's  radius,  or  about  95,000,000 
miles.  [Sim.]  Butconsiderabledoubt  has  been 
thrown  upon  the  correctness  of  this  inference 
by  recent  astronomical  and  physical  inyestiga- 
tions,  from  which  the  mean  distance  of  the  earth 
fipom  the  sun  appears  to  be  only  93,000,000 
miles.  This  determination  suffices  for  find- 
ing the  parallaxes  and  distances  of  all  the 
planets  in  the  system ;  for  (in  consequence  of 
the  relation  established  by  Kepler^s  third  law 
between  the  distances  and  periodic  times)  when 
the  distance  of  any  one  planet  from  the  sun  is 
known,  that  of  eyery  other  can  be  deduced  from 
the  times  of  revolution.     [Ebpleb's  Laws.] 

When  the  parallax  of  a  celestial  body  has 
been  determined,  we  can  find  not  only  the 
distance  of  the  body,  but  also  its  diameter  and 
real  magnitude.  Por  the  apparent  diameter 
being  found  by  observation,  the  true  magnitude 
is  giyen  by  this  proportion:  The  horizontal 
parallax  is  to  the  apparent  ra(Uus,  as  the 
radius  of  the  earth  to  the  true  radius  of  the 
body. 

The  effect  of  parallax  is  to  depress  the 
observed  body  in  the  yertical  circle,  or  to 
increase  its  zenith  distance.  If  the  body  at  the 
time  of  the  observation  is  on  the  meridian,  the 
parallax  only  affects  its  declination ;  but  if  it 
is  not  on  the  meridian,  the  observed  right 
ascension  and  declination  are  both  altered, 
and  the  effect  on  each  of  these  coordinates 
must  be  computed  from  the  previously  known 
horizontal  parallax  by  the  rules  of  spherical 
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trigonometiy.  The  computation,  in  the  ease  of  | 
the  moon,  is  oonsiderablj  complicated  by  the  I 
earth's  elhpticity.  I 

Anntud  Parallax. — In  what  has  hitherto  been 
said,  the  centre  of  the  earth  has  been  taken  as  | 
the  point  of  reference,  and  therefore  regard  has 
only  been  had  to  the  difference  of  apparent ' 
situation  occasioned  by  the  eccentric  position  of; 
the  obserrer  at  the  s.iirface  of  the  earth.    Bat ' 
the  sun,  and  not  the  earth,  may  be  regarded ' 
as  the  centre  to  which  the  motion  is  referred ; ! 
and  the  position  of  any  celestial  body,  of  which  | 
the  distance  from  the  sim  is  not  so  great  as  to  | 
be  incomparable  with  the  semidiameter  of  the 
earth*s  orbit^  would  be  different  if  viewed  from 
the  sun  from  what  it  is  when  viewed  from  the 
earth.    This  difference  is  called  the  annual 
^parallax.    It  is  the  angle  under  which  the 
semidiameter  of  the  earth's  orbit  would  be 
seen  from  a  superior  planet,  or  from  a  fixed 
star.    Such,  however,  is  the  enormous  distance 
even  of  the  nearest  fixed  stars,  that  very  few 
of  them  have  been  found  to  be  sensibly  af- 
fected by  annual  parallax. 

Mr.  Henderson  found  a  probable  parallax  of 
1''  in  the  star  a  Centauri  from  observations 
made  at  the  Cape  of  Good  Hope.  Sir  William 
Herschel  first  pointed  out  the  micrometrical 
measurements  of  the  distances  of  two  stars  very 
dose  to  each  other,  or  nearly  in  the  same  line 
of  vision,  as  a  likely  method  of  detecting  par- 
allax ;  for  the  apparent  distance  between  two 
such  stars,  if  either  has  a  sensible  parallax, 
must  vary  at  different  times  of  the  year ;  and 
this  method  was  applied  by  Struve,  at  Dorpat, 
to  a  Lyrse,  and  by  Bessel^  at  Konigsberg,  to 
the  double  star  6 1  Cygni.  The  results  obtained 
by  the  latter  are  the  most  unequivocal.  By 
a  series  of  observations  with  the  heliometer, 
continued  from  August  1838  to  March  1840, 
Bessel  obtained  the  value  of  the  parallax 
■>  0'348",  a  little  more  than  the  third  of  a  second 
of  space.  Assuming  this  determination  (and 
astronomers  seem  to  regard  it  as  established 
within  certain  small  limits),  the  distance  of  the 
star  from  the  earth  must  be  619,200  times  the 
sun's  distance — a  distance  so  enormous  that 
light,  which  travels  at  the  rate  of  190,000  miles 
in  a  second,  would  require  9^  years  to  pass 
through  it.  {Monthly  Notices  of  the  Royal 
Astronomical  Society  for  May  1840.  For  Sic 
historv  of  researches  on  the  subject  of  the 
annual  parallax,  see  Mem,  Royal  Astronomical 
Society^  vol.  xii.)    [Stab.] 

Parallel  (Gr.  wapdWriKos,  side  by  side). 
In  Printing,  a  mark  thus  ||,  used  as  a  reference 
to  notes  in  the  margin  or  at  the  bottom  of  the 
page. 

Parallel  Curves  and  Snrfkeeii.  Any 
curves  or  surfaces  which  have  the  same  system 
of  normals.  Thus  parallel  plane  curves  have 
a  common  evolute  of  which  they  may  all  be 
regarded  as  involutes;  and  parallel  surfaces 
have  in  common  the  same  surface  of  centres  of 
curvature.  Corresponding  points  on  parallel 
curves  and  surfaces  are  those  which  are  situated 
on  the  same  normal.  Two  parallel  curves  ob- 
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viously  intercept  equal  segments  ota  sll  thdr 
conmion  normals ;  in  other  words,  the  disunce 
between  two  corresponding  points  is  invaiiable, 
and  the  tangent  planes  at  two  such  pdnts  are 
paralleL  The  pedals  S,  and  2,,  with  respect  to 
any  origin  o,  of  two  parallel  surfaces  S  and  2, 
manifestly  intercept  equal  segments  itron  all  radii 
vectores.  But  these  pedals  are  inverse  to  th« 
reciprocals  S'  and  X  o(  the  parallel  snrfacfs 
[Pedal],  so  that  if  r'  and  p'  are  corresponding 
radii  vectores  of  the  inverse  surfaces  S  and  t, 

r|t=—  and  f>i  =  — ,  will  be  those  of  the  pedal 

r*  p* 

surfaces  S^  and   S^,  and  from    the  reUtioa 

Pi-ri  +  Ar  we  deduce  -=-  +  k.  From tiie polar 

equation  of  the  reciprocal  of  S,  therefore,  vb 
may  at  once  obtain  the  polar  equation  of  the  re- 
ciprocal of  its  parallel  2,  and  from  the  latter 
that  of  2  itself.  The  parallel  surface  may  be 
regarded  as  the  locus  of  the  centre  of  a  sphere 
of  oanstant  radius  k,  which  touches  the  primi- 
tive, so  that  if 

be  the  equation  of  the  given  surface  S,  and 

«-*)*+(i-y)'+(f-*)' -*'-.. 

that  of  a  sphere  whose  centre  is  at  (f  ,y,  r)  and 
whose  radius  k  is  constant,  the  algebraical  ex- 
pression of  the  condition  that  these  two  surfaces 
shall  touch  each  other  will  be  the  equation  of 
the  parallel  surface.  This  method  of  obtaining 
the  equation  of  the  parallel  sur&ce  has  been 
proposed  by  Salmon,  and  applied  1^  him  to  the 
parallel  of  the  ellipsoid.  Mr.  W.  Boberta  has 
pointed  out  several  interesting  relations  be- 
tween parallel  and  pedal  sur&ces.  {PkiL 
Mag,  vol.  xxiv.  1862.) 

ParaUel  Unee.  In  Geometry,  'straight 
lines  which  are  in  tlie  same  plane,  and  wfaidi, 
being  produced  ever  so  far  both  ways,  do  not 
meet.'  (Euclid,  bk.  i  def.  35.) 

The  subject  of  parallel  lines  is  one  of  the  most 
difficult  in  the  elements  of  geometry,  and  has 
accordingly  given  rise  to  mudi  learned  dis- 
cussion. The  difficulty  consists  in  demcHistra- 
ting  that  two  parallel  lines,  when  they  meet  a 
thira  line,  are  equally  inclined  to  it,  or  make 
the  alternate  angles  with  it  equal.  In  order  to 
demonstrate  this  proposition,  Euclid  assnmes 
as  an  axiom  that  *  If  a  straight  line  meet  tvD 
straight  lines,  so  as  to  make  the  interior  angles 
on  the  same  side  of  it  less  than  two  light 
angles,  these  straight  lines,  being  continn^y 
produced,  will  at  length  meet  on  the  side  on 
which  the  angles  are  which  are  less  than  two 
right  angles.  But  this  is  not  a  self-evident 
truth:  it  is,  in  fact,  a  proposition  which  requires 
to  be  demonstrated ;  and  the  converse  of  it, 
namely,  that  two  straight  lines  which  meet  one 
another  make  with  any  third  line  the  interior 
angles  less  than  two  right  angles,  forms  the  17th 
proposition  of  Euclid's  first  book.  Geometers 
have  attempted  in  many  different  ways,  but 
without  coimplete  succees,  to  remove  this  blemish 
from  the  Etmmiis      The  metliods  which  they 
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bsT6  employed  for  this  purpose  are  of  three  { 
kinds :    1.  sj  adopting  a  new  definition  of  | 
parallel  lines ;  2.  By  introducing  a  new  axiom  ; 
3.  Bj  reasoning  merely  from  Uke  definition  of 
pnrallel  lines  and  the  properties  of  lines  already 
demonstrated. 

Some  geometers,  among  whom  are  Wolfius, 
Boscorich,  and  Thomas  Simpson,  have  adopted  | 
the  following  as  the  definition  of  parallel  lines  ; 
namely,  that  *  straight  lines  are  i>arallel  which 
preserve  always  the  same  distance  from  each 
other ;  *  but  this,  like  Euclid's  definition,  as  re-  ! 
marked  by  D^Alembert,  is  begging  the  ques- ' 
tion.  The  correct  definition  wo^d  be,  that, 
*  two  straight  lines  are  parallel  when  there  are 
two  points  in  the  one  from  which  the  perpen- 
diculars drawn  to  the  other,  and  on  the  same 
side  of  it,  are  equal.'  The  difficulty  then  con- 
sists in  demonstrating  that  all  the  perpendicu- 
lars drawn  from  the  one  of  these  lines  to  the 
other  are  equal.  Another  definidon,  which  has 
been  adopted  by  Varignon,  Bezout,  and  others, 
b,  that '  parallel  lines  are  those  which  make 
equal  angles  with  a  third  line  towards  the 
same  parts,  or  make  the  exterior  angle  equal 
to  the  interior  and  opposite.'  When  this  de- 
finition is  adopted,  the  difficulty  consists  in 
proving  that  straight  lines  which  are  equally 
inclined  to  one  given  straight  line  must  be 
equally  indined  to  all  the  odier  straight  lines 
which  fall  upon  them. 

Of  the  new  axioms  which  hare  been  sub- 
stituted in  place  of  Euclid's,  we  shall  merely 
Dotice  that  given  bv  Thomas  Simpson,  in  the 
second  edition  of  the  Elemenis ;  namely,  that 
*If  two  points  in  a  straight  line  are  posited  at 
imequal  distances  from  another  straight  line 
b  the  same  plane,  those  two  lines,  being  inde- 
finitely produced  on  the  side  of  the  least  dis- 
tance, will  meet  one  another.'  B^  help  of  this 
axiom  he  proves  that  if  two  straight  lines  are 
parallel,  the  perpendiculars  to  the  one  termi- 
nated by  the  other  are  equal,  and  also  perpen- 
dicular to  the  other  j»aitdlel ;  and  thence  the 
proposition  from  which  all  the  rest  follows, 
namely,  that  if  a  straight  line  fall  on  two  par- 
allel hues,  it  makes  the  alternate  angles  equal. 
Playfair  remarks  on  this  method,  that  it  is  ex- 
tremely plain  and  concise,  and  perhaps  as  good 
as  any  that  can  be  followed  when  a  new  axiom 
is  assumed. 

Legendre,  in  his  E2e7nenU  of  Geometry,  has 
attempted  to  overcome  the  difficulty  of  parallel 
lines  by  previously  demonstrating  that  all  the 
angles  of  a  triangle  are  e^ual  to  two  right 
angles,  horn  whidi  proposition  it  is  easy  to 
prove  everything  with  respect  to  parallels. 
His  demonstration,  however,  is  of  too  refined 
and  subtle  a  kind  to  be  admissible  into  the 
ElemenU.  (See  Notes  to  Pkjfair^s  Euclid, 
Legendre's  Qeometry,  and  Leslie's  Oeometry.) 
But  the  reader  who  wishes  to  have  a  oomi>lete 
riew  of  what  has  been  written  on  this  subject, 
should  consult  a  learned  excursus  to  the  first 
book  of  Camerez^s  Eudid,  Berlin  1825;  and 
tlso  Colonel  P.  Thomson's  GeomOry  without 
Axiome, 
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It  may  be  remarked,  that  the  whole  of  the 
difficulty  which  exists  with  respect  to  the  doe- 
trine  of  parallel  lines  is  of  a  metaphysical 
rather  than  of  a  mathematical  kind ;  and  the 
learner  need  not  perplex  himself  about  subtle- 
ties which  can  haraly  be  considered  as  a£fecting 
the  rigour  of  geometrical  truth. 

ParaUel  Motton.  The  parallelism  of 
motion  of  the  piston-rods  of  steam  engines. 
The  term  was  invented  by  James  Watt  in  order 
to  express  the  connection  of  the  motion  of  the 
piston,  which  is  vertical  or  horizontal,  with  that 
of  the  balance  beam,  which  is  partly  circular. 
The  principle  of  the  mechanism  consists  in  the 
fact  that  in  everv  parallelogram,  the  three 
angles  being  attached  and  revolving  in  arcs  of 
circles,  the  fourth  will  continue  nearly  in  a 
straight  line  of  movement. 

Paimll«l  Planes.  Planes  which  never 
meet^  though  indefinitely  produced. 

Parallel  ftolar.  A  mathematical  instru- 
ment for  drawing  parallel  lines.  There  are 
two  kinds  of  parallel  rulers.  The  one  consists 
of  two  equal  flat  rulers  connected  by  two  equal 
and  parallel  crossbars  which  turn  round  their 
extremities;  the  other  is  a  simple  flat  ruler 
which  runs  on  two  wheels  whose  circumferences 
are  equal.  The  latter  is  the  more  modem  and 
convenient  form. 

Parallel  Salliiiff.  In  Navigation,  sailing 
on  a  parallel  of  latitude,  or  circle  parallel  to 
the  equator.     [Navioatiok.] 

Parallel  Spliere.  In  Geography,  that 
position  of  the  sphere  in  which  the  equator 
coincides  with  the  horizon,  and  the  poles  are  in 
the  zenith  and  nadir.  This  is  the  appearance 
which  the  sphere  would  have  to  a  spectator 
placed  at  the  pole.  The  stars  neither  rise  nor 
set^  but  move  constantly  in  circles  parallel  to 
the  horizon ;  and  the  sun  rises  and  sets  only 
once  a  year. 

Parallels.  In  the  attack  of  a  fortress, 
wide  trenches  parallel  to  the  attacked  work, 
protecting  the  besieging  troops.  The  parallels 
are  connected  by  approaches  or  zigzags. 

ParaUele  of  Atatnde.  In  Geography, 
small  circles  of  the  sphere  parallel  to  the 
horizon ;  also  odled  Ajmaoaktabb, 

Parallels  of  BecUnatloB.  In  Astro- 
nomy, small  circles  of  the  sphere  parallel  to 
the  equator. 

ParaUels  of  Katltiide.  On  the  Ter- 
restrial Sphere,  small  circles  parallel  to  the 
equator ;  but,  in  the  Celestial  Sphere,  they  are 
parallel  to  the  ecliptic. 

Parallelogram  (Gr  wapoXXrik^ypattfMi),  A 
plane  quadrilateral  figure  of  which  the  oppcmte 
sides  are  parallel  Its  characteristic  properties 
are :  1.  Its  opposite  sides  are  equal ;  2.  Its  oppo- 
site angles  are  equal ;  8.  Its  diagonals  bisect 
one  another  as  well  as  the  figure  itself.  An  equi- 
lateral and  equiangular  parallelogram  ia  called 
a  equate ;  if  mere^  eouilateral,  it  receives  the 
name  of  rhombus  or  tosenge ;  if  merely  equi- 
angular, it  is  termed  a  rectangle  or  oblong. 

Parallelepiped  (Gr.  wmpetWriXwwhnZoif^ 
parallel'plane  solid),  written  aJso  ParaDOle* 
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pip«d.  The  name  given  to  a  Bolid  bounded  by 
three  pairs  of  parallel  planes.  It  has  eight  solid 
angles,  each  formed  by  the  meeting  of  three-plane 
angles ;  its  six  faces  are  all  parallelograms,  and 
its  twelve  edges  consist  of  three  sets  of  fonr 
equal  and  parallel  lines.  It  may  be  I^egarded 
also  as  a  quadrangular  prism  of  which  any 
face  may  be  considered  as  the  base,  the  dis- 
tance between  that  face  and  the  opposite  one 
being  then  the  altitude.  The  volume  of  any 
parallelopiped,  therefore,  is  expressed  by  the 
product  of  the  area  of  any  face  into  the  per- 
pendicular distance  between  that  face  and  the 
opposite  one.  [Pbisic]  Its  four  diagonals  meet 
in  a  point)  and  bisect  one  another ;  the  sum  of 
their  squares  being  equal  to  the  sum  of  the 
squares  on  the  twelve  edges  or  sides.  In  the 
case  of  a  right  or  r^c^an^War  parallelopiped,  all 
of  whose  plane  angles  are  right  angles,  tbe  four 
diagonals  are  equiJ,  and  the  square  on  any  one 
is  equal  to  the  sum  of  the  squares  on  the  three 
lines  which  then  correspond  to  the  length, 
breadth,  and  height  of  the  solid.  When  the 
latter  are  all  equal,  the  parallelopiped  takes  the 
more  convenient  name  of  cube. 

^aralof^m  (Gr.  rapaXoyifffi^t  from  iropd, 
be^de,  and  \6yos,  reason).  In  Logic  and  Bhe- 
toric,  a  reasoning  which  is  false  in  point  of 
form ;  i.e.  in  which  a  conclusion  is  drawn  from 
premisses  which  do  not  lo^cally  warrant  it.  It 
IS  the  opposite  to  a  syllogism,  or  correct  logical 
deduction.     [Stllooism.] 

Paraloirlte.  A  siUcate  of  alumina,  lime, 
and  soda,  found  in  Lapis  Lazuli,  in  the  neigh- 
bourhood of  Lake  Baikal  in  Siberia.  It  is  pro- 
bably a  variety  of  Scspolite. 

Paralysti  (Or.  mpdwats).  Palsy.  A 
diminution  or  loss  of  power  of  any  part  of  the 
body.  In  general  one  side  only  is  affected, 
constituting  the  condition  known  as  A«mt- 
plfgia ;  or  the  upper  or  lower  extremities  be- 
come paralysed,  when  paraplegia  is  the  result. 
Whatever  debilitates  the  system  may  pro- 
duce palsy;  it  is  also  produced  by  pressure 
upon  certain  parts  of  the  brain  and  spinal 
marrow,  and  occasionally  by  poisons,  by  local 
injuries,  and  by  the  sudden  suppression  of 
certain  evacuations.  It  frequently  produces 
a  distortion  of  the  mouth  or  eye,  the  speech 
becominff  indistinct,  and  the  judgment  often 
impaired.  The  treatment  of  pals^  depends 
upon  a  careful  consideration  of  its  cause; 
depletion  is  seldom  required.  Purges  and 
nervine  stimulants,  such  as  ammonia,  &a,  are 
often  useful,  and  blisters  to  the  head  and  neck. 
Manv  cases,  however,  may  be  seriously  in- 
jured by  the  incautious  use  of  depletory  and 
depressing  measures. 

Parameter  (Or.  vo^ofivrp^,  I  measure  by 
another  thing).  In  Mathematics,  a  term  ap- 
plied .to  some  characteristic  magnitude  whose 
value,  invariable  as  long  as  one  and  the  same 
function,  curve,  surface,  &c.  is  considered, 
serves  to  distinguish  that  function,  curve, 
surface,  &c.  from  others  of  the  same  kind  or 
family.  [Eluftio  Imtbobal;  EinsLons; 
Coxio  Sbctioks;  &c.] 
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▼artotlon  ofl     A  method 

invented  by  Lagrange,  and  often   employed 

with  advantage  in  the  solution  of  difRsentul 

equations.      It  may  be  roughly  described  u 

a  method  of  modifying  t^e  known  solution  of 

I  one  differential  equation   so    as  to  make  it 

'  satisfy  another  of  more  general,   but  allied 

!  form ;    such    modification    being    affected  hj 

supposing  the  arbitrary  constants  of  integn- 

tion  to  raoome  functions  of  the  variables. 

Paramo.  The  name  given  in  South 
America  to  a  mountainous  district  covered  with 
stunted  trees,  exposed  to  the  winds,  and  in 
which  a  damp  cold  perpetually  prevails.  Under 
the  torrid  sone,  the  Paramos  are  generally  from 
10,000  to  12,000  feet  in  height.  Snow  often 
falls  on  them,  but  remains  onl^  a  few  honzs; 
in  which  respect  they  are  distinguished  from 
the  Nevadas,  which  enter  the  limits  of  per- 
petual snow.  The  Paramos  are  almost  cqd- 
stantly  enveloped  in  a  cold  thick  fog  ;  so  that 
when  a  thick  small  rain  fall%  aooompaiiied 
with  a  depression  of  the  temperature,  thej 
say  at  Bogoti  or  at  Mcxjco,  cae  tm  paremito. 
Hence  has  been  formed  the  provincial  vwi 
emparamarse,  to  be  as  cold  as  if  one  were  os 
&  paramo, 

Paramoadnu  A  peculiar  variety  of  flint, 
common  in  the  chalk  near  Norwich  and  else- 
where, and  consisting  of  pierced  cylindricd 
columns,  generally  almost  vertical  or  at  light 
angles  to  the  bedding  of  the  chalk  in  whidi 
thev  are  found.  As  idl  the  flints  in  chalk  seaa 
to  nave  been  originally  oiganic,  the  existence 
of  these  laige  and  singularly  shaped  masses  is 
not  easily  explained.  They  are  almost  alwap 
in  groups,  two  or  three  or  more,  one  abot« 
another,  with  a  pipe  of  communication  rmming 
through  all  of  them. 

Faramoimt.  In  Feudal  Law,  ^e  superior 
lord,  as  opposed  to  paravaU,  the  inferior  who 
holds  of  him !  from  the  old  Pirench  phrase,  par 
&-mont  and  par  a-val,  ^pper  and  lower. 

Paranaphthalln*  A  white  solid  sabstance, 
so  termed  because  it  resembles  and  acoompsniea 
na^hthalin.  It  has  also  been  called  anikraceM. 
It  IS  represented  by  the  formula  C^  E,^ 

ParantMne.  A  name  for  certain  compact 
varieties  and  crystals  of  white  and  pale  hlne 
Scapolite ;  found  in  the  limestone  quarries  at 
Mal^o,  in  Sweden. 

Paranyaipli  (Ghr.  wapitn^i^y    A  hridet- 


Parapet  or  Breastwork  (ItaL  parapetto). 

In  Fortification,  a  bank,  generally  of  earth, 
for  the  purpose  of  protecting  troops  fiom  an 
enemas  fire.  It  should  be  suffiaentljhi^ 
both  in  field  and  permanent  wo^s,  to  eofff 
the  troops  behind  it,  and  is  therefore  nsnally 
made  about  eight  feet  high ;  and  it  must  l« 
so  thick  that  no  shot  can  pass  through  it- 
Parapets  of  brick  or  stone,  though  requiring 
less  thickness,  are  objectionable  oo  aeooost 
of  the  splinters  caused  l^  shot  strikinff  them, 
and  parapets  pf  inm  should  therefore  oe  eon- 
strud^  in  restricted  sitesi  where  eaxth  vonid 
occupy  too  much  space. 
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Parapli  (Gr.  rapd,  and  finrw,  1  fix).  In 
Diplomatics,  the  figure  formed  by  a  flourish  of 
the  pen  at  the  conclusion  of  a  signature.  This 
formed,  in  the  middle  ages,  a  sort  of  rude  pro- 
rision  against  foigeiy,  like  the  flourishes  in  the 
plates  of  bank  notes.  In  some  coimtiies  (as  in 
ISpain)  the  paraph  is  still  a  usual  addition  to  a 
fiignature. 

Parapbemalla  (Or.  irapd<^p¥ay  from  Tttpd, 
and  ^cpvi},  a  dowry).    In  Law,  the  apparel, 
jewels,  &C.  of  a  wife,  which  are  held  to  belong 
to  her  as  a  species  of  separate  property.    The 
hofiband  may  dispose  of  them  in  her  Hfetime, 
but  cannot  bequeath  them  away  from   her; 
and  if  he  have  not  parted  with  them  before 
his  death,  she  may  retain  them  against  his 
executors  and  all    other  persons,  except  his 
cieditors,  where  his  other  funds  are  not  suf- 
ficient to  satisfy  their  claims.    But  she  cannot 
dispose  of  them  during  her  husband's  lifetime. 
Gifts  of  jewels  &c  made  to  the  wife  by  a 
relative  or  friend  either  upon  or  after  her  mar- 
riage will  generally  be  considered  in  Equity 
as  made  for  her  separate  use,  in  which  case  they 
will  not  be  reckoned  amongst  her  paraphernidia, 
but  may  be  disposed  of  by  her  as  if  unmarried. 
Parapbonla  (Gr.).    Alteration  of  voice.  ^ 
Paraplirase  (Gr.  TapAppaffis),  In  Rhetoric, 
the  rendering  of  a  passage  or  portion  of  writing 
in  other  phraseology,  more  distinct  and  easier 
of  explanation,  and  therefore  usually  at  greater 
lengtn.    A  loose  translation,  or  one  in  which  a 
new  series  of  ideas  and  illustrations  conveying 
the  same  general  meaning  with  those  of  the 
original  is  substituted  for  them,  is  also  termed 
a  paraphrase,  although  not  with  strict  propriety. 
Parapliyses  (Gr.  irap^  and  ^^it,  nature), 
A  term  used  in  describing  Mosses,  to  denote  the 
sessile  ovate  abortive  bodies  placed  below  the 
tbeca, 

Puuptoffla  (Gr.  irapawXiiiiaL).  Palsy  of  the 
upper  or  of  the  lower  half  of  the  body. 

Parapoptaysii  (Gr.  Tapd\  iarS^wriSf  a  pro- 
cess). In  Anatomy,  the  process  which  extends 
outwards,  or  outwards  and  downwards,  from 
the  body  of  the  vertebra  in  fishes,  and  from  the 
same  part  in  the  cervical  and  anterior  dorsal 
vertobr®  of  the  crocodile,  where  it .  has  been 
called  the  inferior  transverse  process.  It  is 
sometimes  ossified  from  an  independent  centre, 
or  confluent  with  the  upper  transverse  process, 
or  diapophysis. 

Parasanff  (Gr.  vapeurdyyrif,  Pers.  farsang). 
A.  Persian  measure  of  length;  according  to 
Herodotus,  equal  to  thirty  stadia,  and  (reckon- 
ing eight  staaia  to  the  English  mile)  equal  to 
3f  English  miles.  The  length  of  the  parasang 
▼as  reckoned  differently  by  different  authors ; 
and  some  have  assigned  to  it  the  length  of 
sixty  stadia. 

Panaoealiini  (Ghr.  mpoffie^yia).     In  the 
Greek  theatre,  probably  the  space  on  each  side 
of  the  stage,  to  which  actors  withdrew  on 
quitting  the  stage.     rPosTSCENixJM.] 
'aras«toii8B.    [Pabhbiion.]' 
^^ttrasite  (Gr.  vapdaiTosj  from  irapdS,  and 
•""■w,  food).    Originally,  according  to  Crates  in 
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Athenseus,  a  term  of  honour,  being  the  appel- 
lation of  certain  ministers  at  sacrifices,  whose 
office  is  not  distinctly  ascertained.  {Mim,  de 
VAcad.  des  Inscr,  vol.  xxxi.)  The  habits  of  a 
luxurious  age  produced  the  race  of  poor  com- 
panions, ready  guests  at  the  table  of  a  patron, 
who  formed  a  standing  character  in  the  later 
Greek  comedy.  Some  attribute  the  first  con- 
ception of  the  dramatic  personage  to  Araros, 
the  son  of  Aristophanes.  Diphilus,  according  to 
Athenseiis,  gives  the  most  complete  portrait  of 
it  in  his  comedy  Telesias.  Our  notions  of  the 
ancient  parasite  are  now  derived  chiefly  from 
the  Latin  oomic  -jpoetB.  Ingenious  writers  have 
divided  jMiraaites  into  four  dasses :  1.  The  poor 
confidential  friend,  whose  services  to  his  patron 
are  sometimes  rendered  with  a  mixture  of  real 
attachment,  as  in  the  character  of  Ergasilus  in 
the  Captives  of  Plautus.  2.  The  guest  who  is 
invited  with  a  view  to  make  him  pay  for  his 
reception  by  the  exertion  of  his  powers  of 
entertainment  (Anglic^,  diner-out),  the  ridiculi 
and  derisores  of  Plautus,  and  who  alone  are  de- 
scribed under  the  name  of  parasites  by  Julius 
Pollux ;  Yibidius  and  Balatro,  the  two  umbne 
of  Maecenas  at  the  supper  of  Nnsidienus 
(Hor.  8af.  ii.  8),  seem  to  have  partaken  of  this 
quality.  These  degenerated,  thirdly,  into  the 
class  of  mere  bu£Rx)ns,  who  were  invited  to  play 
tricks  and  undergo  practical  jokes,  under  pain 
(as  Ergasilus  complains  in  the  play  alreiuly 
cited),  if  they  refused  to  lend  themselves  to  the 
manual  pleasantries  of  the  quests,  of  '  taking 
up  their  beggar's  wallet  and  marching.'  The 
fourth  and  worst  class,  K^Xcucff,  were  the  at- 
tendant fiatterers  of  their  patron.  Such  is  Arto- 
trogus,  or  Loaf-eater,  the  humble  companion 
of  Pyrgo-PoUnices  in  the  MUes  Gloriosus  of 
Plautus ;  and  the  best  known  of  all  parasites, 
Gnatho,  in  the  Eunuch  of  Terence. 

Parasites.  In  2k>ology,  this  term,  as  de- 
signative  of  a  group  of  animals,  is  variously 
applied  by  different  naturalists.  I^marek  in- 
cludes under  it  a  family  of  antennated  Arach- 
nidans;  Cuvier,  Latrcolle,  and  Eirby  apply 
the  term  to  an  order  of  Apterous  insects; 
Strauss  to  a  tribe  of  Crustaceans :  but  all  the 
sections  include  animals  of  panuritio  habits. 
They  have  been  divided  into  external  and  inter- 
nal  parasites ;  the  latter  being  more  definitely 
termed  Entozoa. 

Parasltloal  Plants.  Those  which  grow 
into  the  tissue  of  other  species,  and  feed  upon 
their  juices.  Of  this  kmd  are  the  Mistleto 
{yiscum),  the  Broom  Kape  {Orobanehe),  the 
Lathraoj  and  mtjiy  Fungi;  and,  among  exotics, 
the  monstrous  Rafflesia.  Such  spedes  have  no 
proper  roots.  The  term  parasitical  is,  however, 
often  applied  improperly  to  Mosses,  Orchida- 
ceous plants,  TulandsiaSf  and  the  Uke,  which 
are  mostly  Epiphytes,  growing  upon  the  bark 
of  trees,  but  deriving  Uieir  food  from  the  air 
by  means  of  their  own  roots. 

ParastatOB  (Gr.  iraparrdrnSj  one  toho  stands 
near  another).  In  Architecture,  pilasters,  or 
rather  square  pillars,  which  stand  insulated 
from  the  walls.    [Akta] 
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ParMtUMte  (Gr.  iro^,  and  Stilbite).  A 
zoolitic  mineral  from  Tbyiill  in  Iceland. 

Parataxis  (Or.).  la  Grammar,  opposed 
to  Syntax.  The  mere  ranging  of  propositions 
oie  after  another,  as  the  corresponding  judg- 
ments present  themselves  to  our  mind,  without 
marking  their  dependence  on  each  other  by 
way  of  consequence  or  the  like. 

ParavmlL    [Pabamouxvt.] 

ParbaeUe.  A  Naral  term  for  the  opera- 
tion of  raising  or  lowering  a  cask,  gun,  or 
other  cylindrical  body  by  means  of  one  rope, 
and  applicable  either  to  an  inclined  plane  or  to 
a  vertical  stage.  In  the  process  a  bight  at  the 
middle  of  the  rope  is  passed  round  a  post  or 
some  fixed  object  at  the  top  of  the  stage.  The 
two  ends  of  rope  are  then  passed  under  the 
cylindrical  body  near  its  respective  ends,  and 
thence  into  the  hands  of  two  men,  who  hoist  or 
lower  equally.  Each  man  has  thus  to  sustain 
one-fourlh  of  the  weight  of  the  body. 

PartenofcHny.  In  Artillery,  rolling  a  gun 
by  means  of  ropes  made  fast  at  one  end,  and 
then  passed  round  the  gun,  when  their  running 
ends  are  hauled  on.  The  gun  itself  acts  as  a 
movable  pulley. 

Parooe.  The  Latin  name  of  the  Fates. 
According  to  Klausen,  the  original  Roman 
Parca  was  equivalent  to  Mors,  the  goddess  of 
death.  It  was  not  until  the  Augustan  age,  that 
the  Parcse  became  plural  (Virg.  Eo.  iv.  47), 
and  acquired  their  similarity  to  the  Greek 
Moirai,  Clotho,  Lachesis,  and  Atropos.  [Fatbs  ; 

MOIBA.] 

Paroenera.  In  Law.  [Copabcbnsrs.] 
Parobment  (Fr.  parchemin).  A  material 
for  writing  formed  of  the  prepared  skins  chiefly 
of  sheep  and  goats.  A  similar  preparation 
of  calves*,  kids*,  and  lambs'  skins  is  called 
vellum.  The  skins  are  first  prepared  as  for 
tanning ;  then  shaved  down  and  pumiced ;  and 
lastly,  stretched  and  carefWy  dried.  The 
parchment  of  drums  is  made  of  the  skins  of 
asses,  calves,  and  wolves ;  ass  skin  is  used  for 
battledores;  and  goat  skin  is  prefened  for 
sieves.  For  some  kinds  of  bookbinding,  parch- 
ment and  vellum  are  dyed  of  various  colours. 

Parchment  was  known  at  a  very  early  period. 
It  was  used  for  writing  as  early  as  the  year 
950  before  the  Christian  era  by  £umenes,  king 
of  Pergamus,  who,  desirous  of  oollectinff  a 
library  which  should  vie  with  that  of  Alex- 
andria, but  prevented  by  the  jealousy  of  the 
Ptolemies  from  obtaining  a  sufficient  quantity 
of  papyrus,  had  recourse  to  this  substitute ; 
and  its  invention  at  Pergamus  claimed  and 
secured  to  it  the  lasting  name  of  Pergamena ; 
whence  farchment,  (Sir  G.  Wilkinson's  Man- 
ners ana  OustoTM  of  the  Ancient  Bgyptiane,  m. 
161.)  In  the  beginning  of  the  eighth  centnir, 
the  use  of  the  papyrus  was  almost  entirely 
superseded  by  parchment,  on  which  we  find 
that  all  the  public  documents  under  Charle- 
magne and  his  dynasty  were  written.  When 
the  different  kinds  of  parchment  came  into  use 
for  the  purposes  of  writing,  thev  were  rolled  up 
before  uiey  could  be  sealed;  hence  the  wozo 
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vcivmen^  from  Lat.  volvere,  to  nXL.  And  as  the 
scribes  wrote  to  the  verv  bottom  of  the  pait^- 
ment,  i.  e.  to  the  plaoe  where  the  cord  used  for 
the  folding  was  fastened,  we  may  account  fur 
the  well-lmown  expression  opu  ad  umbSkum 
perducium. 

Parchment  is  used  in  Printing  for  cofemg 
the^  tvmpans  of  the  press,  both  inner  and  outer, 
whicn  should  be  of  a  uniform  thickness. 

Pareiuneat  Papar*  ▼evetabla  Paivii- 
maiit.  This  curious  modification  of  vegeuble 
fibre  is  made  by  steeping  unsized  paper  in  & 
mixture  of  oil  of  vitriol  with  half  its  bulk  of 
water,  at  the  temperature  of  60°,  quickly  with- 
drawing it,  washing  it  well  with  water,  then 
with  a  very  weak  solution  of  ammonia,  then 
with  water  again,  and  finally  carefuUy  diying 
it.  In  this  process  the  fibre  is  mechanically 
rather  than  chemically  changed ;  the  pores  are 
filled  up ;  it  is  tough,  translucent,  and  nearij 
impermeable  to  water.  It  takes  ink  well,  and  is 
put  to  many  important  uses.  It  is  a  good  sub- 
stitute for  bladder  in  electrolytic  operations, 
and  for  tying  over  pickles  and  preserrra:  it 
long  resists  the  action  of  water,  which  eren 
when  boiling  has  little  effect  upon  it  for  some 
hours.  By  protracted  immanrion  it  abwly  loses 
its  tenacity. 

Pardon.  In  Law.  It  is  a  part  of  the  pre- 
rogativB  of  the  crown  to  pardon  all  offences 
merely  against  the  crown  or  the  public,  except- 
ing the  cffence  of  oommitdng  any  person  to 
prison  out  of  the  realm,  which,  by  the  Habeas 
Corpus  Act,  is  made  a  prsemunire,  unpardonable 
even  by  the  kin^,  ana  exceoting  those  offences 
in  the  prosecution  of  whi<^  private  justice  is 
principally  concerned,  as  nuisances,  while  on- 
redressed,  and  80  as  to  prevent  their  abate- 
ment. Thus  pardon  cannot  be  pleaded  to  a 
parliamentary  impeachment  so  as  to  impede 
the  enquiry.  But,  even  in  the  above  cases,  the 
fine  or  punishment  may  be  remitted.  Pardon 
is  granted  under  the  great  seal,  or  hj  warrant 
under  the  sign  manual,  countersigned  by  one  of 
the  principal  secretaries  of  state,  or  by  Act  of 
Parliament.  Its  effect  is  in  almost  all  cases  to 
make  the  offender  a  new  man,  and  to  discharge 
him  from  aU  the  penal  consequences  attsdi- 
ing  to  his  offence.  By  9  Geo.  Iv.  c.  32  punish- 
ment has  the  same  legal  effect  as  pardon. 

Pareobasla  (Gr.).  In  Rhetoric,  the  void 
used  by  Greek  authors  to  signify  what  by  the 
Latins  is  called  digression ;  by  Quindlian  (ir. 
14)  termed  *  alienie  rei,  sed  ad  ntifitatemeansB 
pertinentis,  extii  oxdinem  oocurrens  tiactatio.* 

Pftreirorio  (Gr.  wttfny^putisf  soothing).  That 
which  alla^  pain.  Paregorie  elixir  is  a  cam- 
phorated tincture  of  opium  flavoured  by  oil  of 
aniseed. 

Pareira  Brawa.  The  root  of  the  Cittm- 
whs  Pareirat  brooffht  &am  South  America.  It 
has  a  sweetish  and  a  bitter  flavour,  and  has 
been  used  in  nephritic  complaints  and  some 
affections  of  the  bladder. 

ParaUa.  In  Botany,  a  kind  of  lichen,  the 
Leeanora  patella,  found  on  rocks  in  moontainoos 
countries,  espedallj  in  tho  north  of  Europe. 
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It  ifl  the  Ptrelle  of  AnreTgne,  wbere  it  is  ez- 
tensiYely  used  by  the  dyer,  and  is  found  equal 
to  oichil  {RocciUa  tinctoria), 

Parembold  (Gr.  from  irapd^  and  ^/x/3dAX», 
/  throw  in).  In  Rhetoric,  a  figure  by  which 
a  paragra{>h  is  inserted  in  the  middle  of  a 
sentence  with  which  it  does  not  grammatically 
cohere,  by  way  of  explaining  something.  It  is 
also  called  paremptotiSf  and  is  a  species  of 
parenthesis. 

Parenobyma  (Gr.  irap^fxyi^)*  ^e 
spongy  and  cellular  tissue  of  animals  and 
▼e^etablea.  The^  old  physiologists  supposed 
that  the  crude  juices  underwent  a  kmd  of 
filtration  in  the  cellular  substance. 

Pftrenoliyiiiatoiu  Sntosoa,  Pareii* 
eliyiiiatosa.  An  order  of  Entozoa,  including 
those  which  haye  their  nutrient  canals  simply 
excavated  in  Uie  parenchymatous  tissue  of 
which  their  entire  body  is  composed.    [Steb- 

SLMDITHA..] 

Parentlierta  (Gr.  an  insertion).  In  Print- 
ing, the  mark  (  )  enclosing  some  necessary 
information  or  useful  remark  introduced  into 
the  body  of  the  sentence,  but  which  may  be 
omitted  without  injury ;  as, 

Know  then  this  troth  (enough  for  man  to  know), 

Yirtue  alone  Is  happinesB  below. 

Pabsxthbsis.  In  Rhetoric,  a  figure  by  which 
a  series  of  words  is  inserted  in  a  sentence, 
haying  no  grammatical  connection  with  those 
which  precMe  or  follow,  with  the  object  of  ex- 
plaining some  detached  portion  of  the  sentence.' 

In  ancient  authors,  a  parenthetical  form  of 
writing  is  eyen  more  common  than  among 
modems;  because  much  which  a  Greek  or 
Roman  author  would  haye  conveyed  by  way 
of  parenthesis  is  now  inserted  in  separate 
explanatory  notes. 

Paryasite.  Hornblende  of  high  lustre 
and  of  a  rather  dark  green  colour,  containing 
alumina,  iron,  and  magnesia ;  found  at  Paigas 
in  Finland. 

Parget  (Lat.  parietare,  from  paries,  a  waU), 
In  Architecture,  the  plaster  formed  of  lime, 
hair,  and  cowdung,  used  for  coating  the  flue  of 
a  chimney. 

PartialloB  or  Moek  Sim  (Gr.  irap^Ato^ 
near  the  tun),  A  meteor  which  consists  in  the 
simultaneous  appearance  of  several  suns,  '  fan- 
tastic images  cdf  the  true  one.*  These  images 
appear  at  Uie  same  height  above  the  horizon  as 
the  true  stm,  and  they  are  always  connected 
with  one  another  by  a  white  horizontal  circle 
or  halo,  of  which  the  pole  is  at  the  zenith,  and 
the  apparent  semidiameter  equal  to  the  sun's 
distance  from  the  zenith.  The  ima^  or  mock 
suns,  which  appear  on  the  same  side  of  this 
circle  with  the  true  sun,  are  tinted  with  the 
prismatic  colours ;  and  sometimes  a  part  of  the 
circle  itself  contiguous  to  them  appears  coloured. 
Bat  those  which  appear  on  the  circumference 
opposite  to  the  pun  are  always  without  colour ; 
whence  it  may  be  coi^ectured  that  these  (as 
well  as  the  luipinous  nng  itself)  are  produced 
by  reflection,  ^d  the  others  by  refraction.  In 
genenil,  when  these  phenomena  are  produced, 
809 


PARIAN  CHRONICLE 

the  sun  is  surrounded  by  one  or  more  concentric 
circular  ooronse  which  exhilnt  the  colours  of 
the  rainbow ;  and  sometimes  arcs  of  circles,  or 
even  entire  circles,  appear  touching  the  coronse. 
These  also  are  coloured,  and  contain  other 
parhelia.  The  phenomenon  has  been  described 
by  Aristotle,  Pliny,  Sdieiner,  Descartes,  and 
many  others ;  but  the  most  perfect  apparition 
yet  recorded  is  that  which  was  observed  by 
Heveliua  at  Dantzic,  on  the  20th  of  February, 
1661.  It  is  represented  in  the  annexed  figure. 
Parhelia  have  continued  visible 
for  two,  three,  or  four  hours.  In 
general  two,  but  sometimes  four, 
and  even  six  or  seven,  are  visible 
together. 

^  2^0  very  satisfactory  explana- 
tion of  the  cause  of  these  curious 
but  rare  phenomena  has  yet  been  given.  Huy- 
gens  supposed  them  to  be  produced  partly  by 
the  reflection  and  partly  by  the  refraction  of  the 
sun's  rays,  falling  on  an  infinite  number  of 
small  cylinders  of  ice  suspended  vertically  in 
the  atmosphere,  and  having  certain  determinate 
positions  relative  to  the  sim  and  the  observer. 
This  theory  is  explained  at  length  in  the  second 
volume  of  his  Opera  Posthuma.  (Smith's  0/9^icv ; 
Priestley  On  Light ;  Biot>  Traiti  de  Physique^ 
tom.  iiL) 

Fraunhofer,  in  a  memoir  on  halos  and  par- 
helia published  in  Schumacher's  Asironomische 
AbhawUungen,  p.  iii.,  has  attempted  to  explain 
these  phenomena  on  a  different  principle.  On 
looking  at  the  sun  through  a  horizontal  grating 
of  very  fine  wires,  two  images  of  the  sun  appear, 
one  above  and  the  other  below  the  true  sun ; 
and,  if  there  is  some  inequality  in  the  distances 
between  the  wires,  the  images  appear  slightly 
coloured,  and  a  vertical  streak  of  light  is  seen. 
Fraunhofer  thinks  that  this  affords  a  due  to  the 
theory  of  the  parhelia ;  for  if  the  small  sphe- 
rules of  moisture  floating  in  the  atmosphere  are 
disposed  in  horizontal  parallel  lines  with  toler- 
able regularity,  two  vertical  parhelia  (but  this 
is  a  very  rare  phenomenon^  will  be  seen ;  and 
if  they  are  disposed  in  vertical  lines,  the  more 
common  phenomena  of  horizontal  parhelia  with 
the  luminous  circles  may  be  produced.  It  must 
be  confessed,  however,  that  even  when  this 
arrangement  of  the  particles  of  vapour  in  par- 
allel lines  is  admitted,  several  circumstances 
attending  the  phenomena  will  still  remain  un- 
ex^ainea. 

FaraBdena^  or  images  of  the  moon,  are  also 
seen  under  similar  circumstances  as  parhelia : 
the  same  theory  will  of  course  apply  to  both. 

Parian  Cbroaiole  (so  called  from  the 
island  of  Paros,  where  it  was  orie;inally  found). 
The  name  given  to  one  of  uie  celebrated 
marbles  imported  into  England  with  the  rest 
of  the  collection  known  as  the  Arundelian. 
In  its  perfect  state  it  contained  a  chronolofl;icai 
register  of  the  principal  events  in  the  mythology 
and  history  of  ancient  Greece  during  a  series 
of  1318  years,  be^nmng  with  the  reign  of 
Cecrops,  the  first  king  of  Athens,  and  ending 
with  tke  archonship  of  Diognetus ;  but  the  last 
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ninety  years  are  nearly  oblitcratod  by  the ' 
injunes  of  time,  so  that  the  patt  which  now , 
remains  ends  at  the  archonship  of  Biotimns, 
B,c.  354.  ^  I 

The  marble  on  which  the  chronicle  is  en- , 
grayed  is  5  inches  in  thickness,  and  measured, 
when  Selden  yiewed  it,  3  feet  7  inches  by 
2  feet  7  ;  but  one  comer  had  been  broken  o£ 
'  It  contained  originally  about  100  lines,  each 
consisting  on  an  ayerage  of  16  words,  or  130 
letters;  so  that  the  whole  might  haye  been 
comprised  in  six  octayo  pages. 

This  yenerable  monument  was  purchased  at 
Smyrna,  with  many  others,  by  Mr.  W.  Petty, 
who  was  employed  by  the  earl  of  Arundel,  m 
the  year  1624,  for  tne  purpose  of  collecting 
marbles,  books,  statues,  and  other  curiosities  in 
Italy,  Greece,  and  Asia  Minor.  When  brought 
to  England,  in  1627,  it  was  placed  in  the 
^irdens  belonging  to  Arundel  House,  the  site 
of  which  is  now  occupied  by  Arundel,  Norfolk, 
Surrey,  and  Howard  Streets,  in  the  Strand.  It 
was  examined  by  some  of  the  most  distinguished 
literati  of  that  time ;  among  whom  were  Sir 
B.  Cotton,  Selden,  Patrick  Young,  and  Richard 
James.  After  much  labour  it  was  deciphered, 
and  a  copy  of  it  published  by  Selden  in  the 
year  1628,  accompanied  with  a  Latin  transla- 
tion and  commentary. 

During  the  ciyil  wars,  and  the  time  of  the 
Commonwealth,  the  Parian  Chronicle  was 
unfortunately  broken  into  smaller  fragments, 
and  almost  entirely  defaced.  The  upper  part, 
containing  nearly  half  the  original  tablet^ 
is  said  to  haye  been  used  in  repairing  a 
chimneypiece  or  hearth  in  Arundel  House ;  but 
luckily  tne  inscription,  or  at  least  as  much  of 
it  as  could  be  made  out^  was  preseryed  in  the 
copy  which  Selden  had  preyiously  taken  and 
published.  In  the  year  1667  the  remaining 
fragments  were  presented  by  the  Hon.  Henry 
Howard,  grandson  of  the  first  collector,  to  the 
uniyersity  of  Oxford,  where  they  are  now 
deposited. 

The  genuineness  of  this  relic  was  acknow- 
ledged throughout  Europe  as  soon  as  its  con- 
tents were  made  known.  Its  authority  was 
considered  as  equal,  if  not  superior,  to  any 
other ;  nor  was  its  authenticity  impeached  till 
the  year  1788,  when  the  Rey.  John  Robertson 
published  a  yolume  called  A  Dissertation  on 
the  Authenticity  of  the  Parian  Chronicle^  in 
which  he  maintained  it  to  be  a  fabrication 
of  modem  times.  The  doubts  and  objections 
of  Mr.  Robertson  were  founded  on  the  follow- 
ing considerations : — 

1.  The  characters  haye  no  certain  or  im- 
equiyocal  marks  of  antiquity.  2.  It  is  not 
probable  that  the  chronicle  was  engrayed  for 
priyate  use.  3.  It  does  not  appear  to  haye 
been  engrayed  by  public  authority.  4.  The 
Greek  and  Roman  writers,  for  a  long  time 
after  the  date  of  this  work,  complain  that  they 
had  no  chronological  account  of  the  afBiirs  of 
ancient  Chreece.  5.  This  chronicle  is  not  once 
mentioned  by  any  writer  of  antiquity.  6. 
Some  of  the  facts  seem  ^o  haye  been  taken 
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from  authors  of  a  later  date.  7.  Paraduconisms 
appear  in  some  of  the  epochs,  which  we  can 
scaarcely  suppose  a  Greek  chronologer,  in  the 
129th  Olympiad,  would  be  likely  to  commit 
8.  The  history  of  the  disooyeiy  of  the  marble 
is  obscure  aiid  unsatisfactory;  and  9.  The 
literaiy  world  has  been  frequently  impostJ 
upon  by  spurious  books  and  inscriptaons,  ud 
therefore  we  should  be  extremely  cautaous  with 
regard  to  what  we  receiye  under  the  name  of 
antiquity. 

These  obseryations  were  made  the  subject  of 
separate  chapters  and  disquisitions,  and  were 
illustrated  with  such  candour  and  lesning 
that  for  a  short  time  the  credit  of  the  ^mn 
Chronicle  was  shaken  in  the  public  opinioa. 
Early,  howeyer,  in  the  foUowring  year,  th« 
objections  of  Mr.  Robertson  were  replied  to  by 
Mr.  Hewlett,  in  a  pamphlet  entitled  A  J Wi- 
cation  of  the  AuihenticUy  of  the  Parian  Ckn- 
nide,  London  1789;  by  Mr.  Gough  in  the 
ninth  yolume  of  the  Arekmologia ;  and  hj 
Porson,  in  the  Monthly  Review ;  and  the  icsolt 
of  their  enquiries,  coupled  with  the  defence  of 
Wagner  ^Gott  1790),  and  the  more  reeent 
inyestigations  of  Hales  in  his  Chronology,  and 
of  Boeckh  in  the  second  yolume  of  his  Corpu 
Inscriptionunif  leaye  no  doubt  lespectiog 
the  authenticity  of  the  Chronicle,  in  which, 
howeyer,  legend  and  history  are  blended  to- 
gether without  any  consciousness  of  tTan.^i- 
tion  in  the  mind  of  the  inscriber.  (Grotc's 
History  of  Greece,  yoL  ii.  p.  68.)  [Histobicil 
Crbdibiutt.] 

Parian  Maiil>Ie.    [Mabblb.] 

Parlaa.  The  lowest  class  of  the  inhabitantJ 
of  some  parts  of  Hindustan,  who  haye,  properlr 
speaking,  no  caste,  and  are  supposed  to  W  dt- 
scended  from  original  races  of  occDpiers  loo^; 
since  conquered  by  foreign  inyaders.  In  the 
widest  sense,  the  term  appears  to  oompreheDd 
all  the  different  classes  of  distinct  non-Hioda 
tribes,  and  degraded  or  foreign  races,  not  com' 
prised  in  the  four  Hindu  castes;  fonnmir, 
probably,  nine-tenths  oi  the  whole  popoUtioD, 
exdusiyely  of  the  Mussulmans. 

Parietal  (Lat  paries,  a  wall).  In  Botur, 
any  organ  which  grows  from  the  sides  of 
another.  Those  oyariea  are  parietal  which 
grow  from  the  sides  of  a  calyx ;  and  plsceots 
or  oyules  haye  this  name  when  they  proceed 
from  the  sides  of  the  oyaiy. 

Parietal  Bones.  In  Anthiopotomj,  tio 
arched  and  irregularly  square  bones,  one  on 
each  side  of  the  superior  part  of  the  skulL  So 
called  from  the  iktin  paries,  a  waff,  becaose 
the^  protect  the  brain  like  walls.  In  homo- 
logical  anatomy,  they  are  the  neural  spines  of 
the  parietal  segment  of  the  skulL 

ParigllBorParilUn.  The  supposed  aetlTe 
principle  of  sarsaparilla.  It  has  also  heea 
called  smUacine,  It  appears  to  be  the  parilhc 
acid  of  Batke.  It  is  a  white  OTStallisblA 
substance,  inodorous,  and  nearly  tasteJes& 
Little  is  known  of  ite  medical  yirtnes.  It  is 
said  to  be  identical  with  saponin. 

~     "  (from  Parinari,  its  Ouiin* 
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niune).  A  genua  of  ChrywbaUmacemt  oon- 
sistine  of  lai^  trees,  many  of  them  yielding 
plum-like  fruits.  Tluit  of  P.  exceleum,  called 
Grey  Plum,  is  brought  into  the  markets  of  the 
west  coast  of  Africa,  but  is  not  much  esteemed. 
That  of  P.  TRO&rophyllumf  also  West  A&ican, 
is  called  Gingerbread  Plum.  The  leaves  of 
P.  kmrmum  supply  the  chief  material  used  by 
the  Polynesians  for  covering  the  side  walls  of 
their  houses,  while  its  seeds  yield  them  a 
perfimie. 

Parliiff  and  Bnmlnc-  The  operation  of 
paring  off  the  surface  of  worn-out  grass  land, 
or  limds  covered  with  coarse  heroage,  and 
homing  it  for  the  sake  of  the  ashes,  and  for 
the  destruction  of  weeds,  seeds,  insects,  &c 
Agriculturists  differ  as  to  the  value  of  this 
mode  of  improving  land ;  the  greater  number 
preferring  a  naked  fsdlow  even  for  one  or  two 
years,  alleging  that  more  injury  is  done  by  the 
loss  of  vegetable  matter  in  burning  than  is  com- 
pensated by  the  ashes  produced.  Where  the 
object  is  to  bring  land  abounding  in  coarse 
herbage  immediately  into  a  state  of  good  culture, 
paring  and  burning  is  evidently  the  most  rapid 
mode  that  can  be  employed;  and  if  the  soil 
contains  calcareous  matter,  burning  will  have 
nearly  the  same  effect  on  it  as  if  a  dressing  of 
quicklime  had  been  applied.  Much,  however, 
depends  on  the  mode  in  which  the  land  is 
treated  afterwards.  Stifle  burning,  in  which 
stubble  or  weeds  are  used  as  fuel,  to  heat  heaps 
of  clods  and  earth  gathered  from  the  cultivated 
surface,  is  found  a  most  fertilising  process, 
cspedallv  on  calcareous  soils.  Ordinary  burn- 
ing, resulting  in  a  more  complete  incineration 
of  the  portion  of  soil  (perhaps  100  cubic  yards 
per  acre)  submitted  to  it,  is  also  found  to  be  a 
most  beneficial  tillage  operation  on  all  calcare- 
ous clays. 

Pails  (Or.).  In  the  Homeric  Mythology, 
the  seducer  d  Helen,  and  the  cause  of  the 
Trojan  war. 

The  myth  of  Paris  may  be  £airly  regarded  as 
the  most  important  in  the  whole  range  of 
Greek  legends,  because  from  it  have  grown,  or 
round  it  have  clustered,  most  of  the  tales  which 
make  up  the  great  epic  cycle.  But  this  myth 
cannot  be  gathered  from  any  one  source.  Part 
of  it  is  related  in  the  IHiid,  part  of  it  is  ^ven 
by  the  poets  of  a  later  age,  and  part  of  it  we 
leoeive  from  mythographers,  like  Apollodorus 
and  the  Homeric  scholiasts.  In  the  articles 
£pio  PoKTBT,  Hoiomio  PoBMS,  and  Iliad, 
some  reasons  have  been  given  for  tJiinTring 
that  the  silence  of  Homer  (if  we  may  use 
the  name  without  admitting  the  personality 
of  one  poet  for  the  Uiad  and  Odyuey)  is  not 
ooodusive  evidence  of  the  later  origin  of  legends 
or  portions  of  legends  not  noticed  by  him. 
The  idea  that  the  Uiad  tells  the  tale  of  the 
Tnjan  war  is  a  popular  delusion.  It  professes 
to  speak  only  of  the  wrath  of  Achilleus,  and 
the  whole  poem  does  not  speak  even  of  this. 
In  short,  it  narrates  only  the  events  of  a  few 
months,  and  therefore  it  follows  necessarily 
that  the  poet  haB  made  use  of  those  incidents 
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only  which  suited  or  were  needed  for  his 
immediate  purpose.  But  casual  expressions 
furnish  conclusive  proof  that  he  was  acquainted 
with  a  large  amount  of  floating  legend  which 
he  has  not  embodied  in  his  poems.  The  name 
Kronides,  as  given  to  Zxus,  bhows  that  he 
knew  the  myths  which  told  of  successive 
dynasties  of  g(y^,  and  knew,  therefore,  probably 
the  story  of  Prometheus.  Paris  in  the  Uiad 
is,  for  me  most  part,  mean  and  effeminate; 
but  his  epithet,  Alezandros  {helper  of  men), 
attests  the  existence  of  le^nds  which  give  him 
a  different  character.  His  acquaintance  with 
the  death  of  Achilleus  is  shown  only  in  some 
passing  expressions,  unless  we  assume  that  the 
whole  Iliad  was  written  by  a  single  poet,  and 
that  this  poet  was  also  the  author  of  the 
Odyuey.  His  assertion  that  the  Trojan  war 
was  caused  by  the  woes  and  wrongs  of  Helen, 
is  at  once  the  proof  that  he  knew  of  legends 
relating  those  wrongs  and  the  events  which 
led  to  them.  We  are  left  free,  therefore,  to 
analyse  a  legend  which  is  throughout  of  sin- 
gular importance  and  interest  in  comparatire 
mythology. 

Before  the  birth  of  Paris,  Hecab6  (Hecuba), 
the  daughter  (according  to  one  version)  of  tihe 
river-god  Sangarios,  and  wife  of  Podarkds, 
otherwise. called  Priam,  dreamt  that  she  gave 
birth  to  a  kindled  torch,  whidi  set  on  fire  and 
destroyed  the  city  of  IHon.  The  soothsayers 
being  summoned  to  interpret  the  vision,  ordered 
the  exposure  of  the  child,  who  immediately 
after  his  birth  was  left  on  the  slopes  of  Mount 
Ida.  Here  a  she-bear  suckled  him  fur  five 
days,  when  the  shepherd  who  had  brought  him 
I  from  Ilion,  finding  him  still  alive,  took  him  to 
'  his  own  home,  and  called  him  Paris.  (Apollo- 
'  dorus  iii.  11,  5.)  The  child  grew  up  both 
beautiful  and  brave,  and  his  defence  of  the 
shepherds  and  their  flocks  a^nst  beasts  and 
robbers  won  for  him  the  epithet  Alexandres. 
The  mode  in  which  his  parentage  was  disoorered 
is  related  by  Hyginus.  Priam,  thinking  that 
his  son  was  dead,  ordered  the  celebration  of 
funeral  games^  in  which  a  bull  was  to  be  the 
reward  of  the  victor.  The  servants  took  for 
this  purpose  the  favourite  bull  of  Paris,  who 
followed  the  men,  took  part  in  the  gamee^  and, 
winning  the  prize,  rouised  the  wrath  of  his 
brothers,  who  drew  their  swords  against  him. 
Upon  this  Cassandra,  the  prophetess,  told  them 
who  the  stranger  was,  and  Pnam  acknowledged 
him  as  his  son.  Paris  then  married  CEnon^ 
the  daughter  of  the  river-god  Kebr6n,  and  with 
her  dwelt  in  the  dells  of  Ida.  3y  her  he  was 
warned  never  to  go  to  the  land  of  Helen ;  but 
(£n6n6  promised  that  if  he  should  do  so,  and 
it  should  turn  out  to  his  hurt,  she  would  heal 
his  wound  if  he  came  back  to  her. 

The  way  in  which  the  disaster  dreaded  by 
her  was  brought  about  links  the  tale  with  the 
legends  of  Achilleus.  To  the  celebration  of 
the  marriage  of  his  father  Peleus  with  the 
sea-nymph  Thetis,  all  the  gods  were  invited, 
with  the  exception  of  Bbis,  who  threw  upon 
the  banquet-table  an  apple  inscribed  '  For  the 
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fairest/  and  caused  a  riyaliy  between  Exba, 
ApHKODirA,  and  Athdn6  [MnniRTA],  for  the 
possession  of  the  golden  pnze.  By  the  bidding 
of  Zeos  the  disjpute  Tfas  referred  to  the  jodf- 
ment  of  Paris,  into  whose  presence  the  god- 
desses were  led  by  Hermes.  There  Hera 
promised  him  power,  Athend  wisdom,  and 
Aphroditft  the  possession  of  Helen.  Paris  gave 
the  prize  to  Aphrodite ;  and  when  Menelaos 
came  to  Troy  to  fetch  away  the  bones  of  the 
children  of  Pboicbthbus,  in  order  to  remove  a 
famine  sent  b^  the  wrath  of  the  gods,  Paris 
accompanied  him  into  the  Achsean  land,  and  at 
Sparta  was  fascinated  by  the  glorious  beauty  of 
Helen,  whom  he  led  away,  a  wiUinff  or  un- 
willing captiye  (for  the  legends  on  Una  point 
are  Teiy  conflicting),  to  his  home  in  Ilion, 
whither,  under  the  leadership  of  Agamemnon, 
Menelaos,  and  AchiUeus,  aided  by  other  chief- 
tains, the  Achseans  came  to  exact  restitution  or 
to  take  vengeance.  But  the  glory  of  Paris  was 
clouded.  He  either  refuses  to  come  forth  and 
fight,  or,  appearing  but  for  a  moment^  retreats 
with  shame  and  dishonour.  In  the  issue,  he 
avenges  the  death  of  his  brother  Hector  by  the 
slaughter  of  AchiUeus,  and  is  himself  wounded 
by  one  of  the  poisoned  arrows  bequeathed  to 
I^LOCTBTBS  by  Heracles.  The  last  scene  ex- 
hibits the  meeting  of  Paris  on  the  slopes  of 
Ida  with  the  forsaken  (En6n^  who  in  one 
version  will  not,  or,  as  in  another  tale  at  once 
more  true  and  more  beautiful,  cannot,  heal  him. 
The  arrow  of  Heracles  has  done  its  work  too 
weU.  Paris  is  dead,  and  CEn6n6,  tender  and 
forgiving  to  the  last,  lies  down  to  die  on  the 
funeral  pile  by  his  side. 

The  parallelism  between  this  myth  and  other 
legends  common  to  the  Greek,  Teutonic,  Scan- 
dinavian, and  Persian  mythologies,  is  obvious 
and  striking.  There  is,  in  fact^  scarcely  a 
single  incident  which  may  not  be  matched  in 
other  tales  with  which  their  affinity  was  never 
Buspected.  The  torch  seen  in  Hecabd's  dream 
reappears  in  the  legend  of  Mslbaoros  :  it  is 
the  gleaming  torch  of  Helios,  the  sun,  with 
whi(£  the  life  of  the  hero  is  bound  up  (for  when 
the  torch  is  extinguished,  Meleagros  dies),  or 
whidi,  Uke  the  chariot  of  Phaethon,  may  scorch 
and  ruin  the  lands  over  which  it  passes.  If 
Paris  iB  destined  to  bring  hurt  to  his  parents, 
BO  also  are  Pbbshus,  Tblbfbos,  (Edifus,  Cyrus, 
Komulus,  Chandragupta,  and  a  host  of  others. 
In  all  these  cases,  as  in  that  of  Paris,  the  child 
is  exposed,  generally  on  a  hill-side,  and  is 
always  nourished  by  a  wild  beast,  as  a  wolf,  a 
dog,  or  a  she-bear ;  but  these  animals  may  all 
be  resolved  into  phrases  of  solar  myths.  The 
confusion  between  the  words  for  light  (lux, 
\9vk6s)  with  the  name  for  a  wolf  (Mkos)  has 
been  noticed  under  Ltcaon;  the  dog  is  the 
hound  which  attends  Artemis,  the  sister  of  the 
sun-god  Phcebus ;  the  bear  carries  us  at  once  to 
the  story  of  the  Seven  Kisms,  and  shows  the 
same  change  of  form  caused  by  the  same  con- 
fusion of  words  which  gave  rise  to  the  stories 
of  Lycaon,  Areas,  and  Callisto.  The  mode  in 
which  the  pai>«ntage  of  Paris  is  discovered 
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agrees  closely  with  thelm&ds  of  C^ymsand 
R0MUI.T7S.  His  love  for  &n6nA  is  Uie  love  of 
Heracles  for  loU,  of  Odysseus  for  Pd^lop^ 
of  Sioniu)Rfor  Brenhyldrin  the  Yolsung  Ule. 
All  these  are  separated  from  or  deaeit  their 
first  love.  Sigurdr  forsakes  Brenhyldr  for  the 
daughter  of  Gunnar.  Heracles  must  leave 
I0I6,  and  dwell  for  a  time  with  Beianeln  and 
other  women  in  distant  lands,  and  Odyasena 
must  sojourn  far  away  &om  Penelop^;  but 
though  for  a  time  they  may  forget,  thej  are 
still  loved  by  those  whom  they  have  fornken, 
and  in  their  last  hour  they  are  all  united  'vith 
them,  Achilles  with  Bris^is,  Heracles  iritli 
I0I6,  Odysseus  with  Penelop^,  Sigurdr  with 
BrenhyliLr.  When  Paris  comes  bade  wonnded 
with  the  fatal  arrow,  CEn6n^,  although  like 
loU  by  the  funeral  pile  of  Heracles,  she 
may  soothe  his  last  moments,  cannot  heal 
his  wound.  The  fur  hues  of  evening  look 
on  the  dying  sun,  but  they  cannot  check 
the  approach  of  night.  Like  Brenhyldr  and. 
Cleopatra,  (£n6n6  mes  by  the  side  of  Paris; 
the  brides  of  the  sun  cannot  long  survive  his 
setting ;  and  the  tragedy  of  nature  was  realised 
by  a  more  tragic  symbolism  in  the  Hindu  rite 

of  SCTTSB. 

This  parallelism  might  be  drawn  out  in  much 
greater  detail ;  but  the  chanu^eiistics  which 
such  heroes  as  AchiUeus,  Meleagros,  and  Paris 
exhibit  in  common  must  not  be  left  unnoticed. 
Each  of  these  is  famed  for  brilliant  exploita ; 
the  action  of  each  is  partlv  beneficent  and  in 
part  hurtful;  each  is  roused  to  anger  on  slight 
provocation  ;  each  is  moody,  sullen,  and  capri- 
cious; each  in  the  times  of  inaction  sits  in 
his  house  or  his  tent  burnishing  his  golden 
armour ;  each  is  roused  to  activity  hj  the 
pleading  of  a  woman ;  each  is  doomed  to  an 
untimely  death ;  and  the  features  exhibited  in 
germ  in  the  story  of  Meleagros  (Iliad  ix.  380) 
onl^  need  expansion  in  order  to  furnish  everj 
incident  in  the  myths  of  Paris  and  Achillena. 

What,  then,  is  the  source  of  this  myth  ?  and 
is  Paris,  like  the  others  already  mentioned,  a 
solar  hero  ?  This  question  is  still  a  subject  of 
controversy ;  but  the  answer  may  perhaps  be 
found  by  a  comparison  of  this  myth  with  that 
of  HsRiCBS.  The  name  Pabis  is  etymologically 
the  same  as  that  of  the  Vedic  PAnis,  &e  re- 
presentatives of  the  dark  powers  of  night, 
who  st«al  the  cattle  of  Indra  (the  sun).  In  the 
same  way,  the  name  of  Helen  is  identified  vith 
that  of  Saramik,  the  messenger  of  the  gods  to 
the  P&nis,  sent  to  bring  back  the  stolen  cattle; 
the  change  of  letters  being  illustrated  by  the 
Greek  Erinys  and  Xc^ircf,  as  compared  vith 
the  Sanscrit  Sarynyu  and  Harits,  the  Daim  and 
the  horses  of  the  Indra.  The  negative  argu- 
ment from  the  digamma  is  not  available;  as 
the  digamma  represents  in  the  cognate  lan- 
guages at  least  three  different  letters,  v,  t,y; 
thus  in  l{  it  represents  a  lost  «,  as  is  proved 
by  the  Latin  $ex,  six.  But  SaramA,  wherever 
she  appears  in  tJio  Vedic  poems,  appears  as 
the  Dawn  (Max  Miiller,  Leeture$  on  Lanatu^ 
2nd  series,  xi.};  and  the  PAnisaeek  to  make  ha 
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faithless  to  the  chaige  giyen  to  her  by  Indra. 
In  the  earlier  form  of  the  tale,  she  resists  the 
temptation;  in  the  later  yersion,  she  yields 
so  far  as  to  accept  from  them  some  milk — the 
first  sign  of  that  faithlessness  which  was  to  ex- 
pand into  the  tale  of  Troy.  In  the  index  to  the 
Rigveda-Sanhiid,  Saram4  is  spoken  of  as  the 
hound  of  the  gods :  and  it  may  be  noticed  that 
in  tJie  Hiad  Helen  calls  herself  a  dog,  although 
the  name  is  neyer  applied  to  her  by  others. 
From  all  these  &cts,  the  conclusion  of  Prof. 
Max  Muller  is  that  Helen  is  the  counterpart  of 
SaramA,  the  dawn-light,  and  Paris  that  of  the 
F&nis,  the  gloomy  darkness.  But  alUiough  there 
can  be  no  doubt  that  this  is  the  idea  embodied 
in  the  YedicP&nis,  the  affinity  of  the  Greek 
Paris  to  the  solar  heroes  seems  to  be  proved  by 
cogent  evidence.  As  the  Yedic  idea  of  Saram4 
(the  dawn  with  its  early  breeze)  grew  in  Greek 
hands  into  that  legend  of  Hermes  every 
incident  of  which  is  the  expression  of  air  in 
motion,  so  there  is  not  a  feature  in  the  legend 
of  Paris  (as  related  in  the  Homeric  poems  or 
by  the  mythographers)  which  is  not  found  in 
the  solar  heroes,  and  not  one  which  is  attri- 
buted to  the  beings  who  in  Greek  mythology 
really  represent  the  darkness  and  gloom  of  night. 
The  very  epithet  yvraificarfis,  the  special  charac- 
teristic of  Fans,  is  in  the  Vedic  hymns  applied 
not  to  the  P&nis  but  to  Indra,  who  is  spoken  of 
as  the  lover  of  the  maidens,  the  httsband  of  the 
brides.  The  treachery  of  Paris  is  no  argument 
against  the  solar  character  which  he  assumed 
under  Greek  hands,  but  which  he  had  not  pos- 
sessed originally.  Heracles  is  a  seducer  not 
less  than  Paris;  and  his  faithlessness  is  re- 
peated even  in  die  Teutonic  Sigurdr.  In  this 
change  from  the  original  idea  we  see  simply 
the  results  which  must  inevitably  follow  the 
disintegration  of  myths,  and  which  in  Hermes 
has  substituted  the  idea  of  wind  for  that  of 
light,  and  has  given  to  Orthros  the  double 
character  of  the  early  dawn  and  of  the  antago- 
nistic power  of  darkness.    [Nbmesxs;  VsrrsA.] 

Paris  Tertiary  Oroup.  The  name  given 
by  Mr.  Prestwich  to  the  middle  eocene  deposits, 
as  distinguished  from  the  name  London  Ter- 
tiary Group  applied  to  the  Lowbk  Eocenb  or 
LoNDOK  Clat  series. 

The  rich  fauna  of  the  Calcaire  grossier, 
accompanied  by  a  profusion  of  Nummulites 
(absent  in  the  lower  beds),  is  very  character- 
istic of  this  part  of  the  series.  The  thickness 
of  the  beds  is,  however,  inferior  to  that  of 
the  same  series  in  England.  Upwards  of  800 
species  of  fossils  have  been  named  from  the 
Paris  b^s,  and  they  include  a  great  variety  of 
genera.    [Eocbnx;  Middlb  Eogbnb.] 

Parlab  (Ghr.  iroipoMla,  a  neighbourhood^.  Pro- 
perly, an  e<x^esiastical  division  of  a  town  or 
aistrict  subject  to  the  ministry  of  one  pastor. 
In  the  earliest  ages  of  the  church,  the  parochia 
was  the  district  placed  under  the  superinten- 
dence of  the  bishop,  and  was  equivalent  to  the 
diocese.  It  denoted,  sajrs  Bingham,  not  only 
what  we  now  call  a  pansh  church,  but  a  city 
with  its  acyacent  towns  or  country  regions.  It 
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was  not  until  the  Christians  became  sufficiently 
numerous  to  present  distinct  congregations  in 
the  smaller  towns  and  villages,  that  the  bishop 
appointed  his  presbyters  to  reside  among  them, 
and  thus  subdivide  his  diocese  into  several 
parishes.  This  constitution  is  recognised  in 
several  councils  and  other  monuments  of  the 
fifth  century.  It  is,  indeed,  probable  that  in 
many  cities  there  existed  more  than  one  church 
and  congregation  even  in  the  earliest  times; 
but  it  does  not  appear  whether  these  de- 
served the  name  of  parishes,  as  being  each 
under  the  distinct  superintendence  of  its  re- 
spective pastor.  But  although  parishes  were 
originally  ecclesiastical  divisions,  they  may  now 
be  more  properly  considered  as  coming  under 
the  class  of  civil  divisions ;  and  consequently 
claim  our  attention  imder  this  head.  It  is  not 
easy  to  determine  the  era  of  the  division  of  Eng- 
land into  parishes;  they  are  mentioned  in  the 
laws  of  King  Edgar  so  early  as  970,  when  the 
whole  kingdom  seems  to  have  been  divided  into 
parishes ;  but  it  is  probable  that  the  division 
was  not  made  at  once,  but  by  degrees.  It  is, 
according  to  Blackstone,  pretty  clear  and  cer- 
tain that  the  boundaries  of  parishes  were  ori- 
p^nally  ascertained  by  those  of  manors ;  for 
it  very  seldom  happens  that  a  manor  extends 
itself  over  more  parishes  than  one,  though 
there  are  often  many  manors  in  one  parish. 
The  parochial  division  of  England  was  nearly 
the  same  in  the  reign  of  Edward  I.  (1272-1307) 
as  at  present. 

Parishes  are  frequently  intermixed  with  one 
another.  This  seems  to  have  arisen  from  the 
lord  of  the  manor  having  had  a  parcel  of  land 
detached  from  the  main  part  of  his  estate,  but 
not  sufficient  to  form  a  parish  of  itself.  It  was 
natural  for  him  to  endow  the  church  which  he 
had  erected  upon  his  principal  estate  with  the 
tithes  of  these  disjointed  lands;  especially  if 
it  happened  that  there  was  no  chumi  in  any 
lordship  adjoining  to  them. 

The  boundaries  of  ]^arishes  depend  on  im- 
memorial custom ;  but  it  is  probable  that  they 
were  not  settled  with  very  minute  precision 
till  the  introduction  of  the  poor  laws,  when,  in 
consequence  of  the  claim  for  relief  npon  their 
particular  parishes  given  to  the  poor,  it  became 
a  matter  of  consequence  to  de&ie  exactly  the 
limits  of  each  pansh.  They  cannot  now  be 
altered  except  by  legislative  enactment. 

In  the  northern  counties,  where  the  parishes 
sometimes  embrace  thirty  or  forty  square  miles, 
the  poor  laws,  the  due  administration  of  which 
must  always  depend  on  an  intimate  knowledge 
of  the  situation  and  character  of  everyone 
appl^ring  for  relief,  could  not  be  properly  car- 
ried into  effect.  To  remedy  this  inconvenience, 
an  Act  was  passed  in  the  13th  of  Charles  II. 
permitting  townships  and  villages,  though  not 
entire  parishes,  severally  and  distinctly  to 
maintain  their  own  poor.  Hence  townships 
in  the  north  of  England  may  be  regarded  as 
divisions  subordinate  to  parishes,  and  are,  in 
practice,  as  distinctly  limited  as  if  they  were 
separate  parishes. 
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Besides  parishes  or  townshipSi  there  are 
places  whidi  are  deemed  extra-parochial,  or 
not  within  the  limits  of  any  parish.  These 
were  formerly  the  sites  of  religious  houses,  or 
of  castles  the  owners  of  which  wonld  not  per- 
mit any  interference  with  their  rights.  They 
enjoyed  some  most  valuable  privileges :  among 
others,  a  virtoal  exemption  from  the  poor  rate, 
because  there  was  no  overseer  on  whom  the 
order  of  a  magistrate  might  be  served — ^firom 
the  militia  laws,  because  there  was  no  con- 
stable to  make  the  return — and  from  repair- 
ing the  highways,  because  there  was  no  sur- 
veyor; but  these  have  been  in  great  measure 
abolished  by  recent  legislation  (20  Vict  c.  19, 
as  to  poor ;  26  &  26  Vict  c.  61,  c.  32,  as  to 
highways).  Their  tithes  are,  by  immemorial 
custom,  payable  to  the  king.  The  number  of 
such  places  is  not  inconsiderable,  amoimting  to 
more  than  200.  Extra-parochial  wastes  and 
marsh  lands,  when  improved  and  drained,  are 
assessed  to  all  parochial  rates  in  the  parish 
next  adjoining.  In  some  counties,  liberties  in- 
terrupt the  general  course  of  law  as  affecting 
hundreds,  as  extraparochial  places  interrupt 
it  with  regard  to  parishes.  This  inconvenience 
is  particularly  felt  in  Dorsetshire.  The  number 
of  parishes  and  parochial  chapelries  in  Eng- 
land and  Wales  is  not  exactly  ascertained;  but 
there  are  not  many  doubtful  cases,  and  for  any 
general  purpose  they  may  safely  be  taken  at 
10,700.  About  650  parishes  extended  in  1851 
into  two  counties,  or  into  more  than  one  hundred 
or  other  divisions.  (Blackstone*s  Commentaries, 
Introd.  sec  4.) 

The  parishes  of  Scotland  are  purely  eccle- 
siastical.     [Pbesbtteby.] 

Parlsb  Clerk.  The  name  of  one  of  the 
inferior  functionaries  of  the  English  church. 
Parish  clerks  are  regarded  b^  the  common  law 
as  persons  having  freeholds  m  their  ofiSce.  In 
former  times  parish  clerks  were  frequently  in 
orders,  and  even  at  present  this  is  sometimes 
the  case.  They  are  generally  appointed  by  the 
incumbent,  but  by  custom  may  be  chosen  by 
the  inhabitants. 

Vailslte.  A  rare  mineral  occurring  in  elon- 
gated double  six-sided  pyramids,  of  a  greenish 
or  brownish-yellow  colour  with  a  tinge  of  red, 
at  the  emerald  mines  of  the  Mnzo  Valley,  in 
New  Granada.  It  contains  cerium,  lanthanum, 
didymitmi,  fluoride  of  calcium,  &c  Named 
after  the  discoverer,  J.  J.  Paris. 

Varltlain  (from  Pariti,  its  Malabar  name). 
To  this  genus  of  Malvacea  we  owe  the  Gulia 
Bark,  a  material  used  for  tying  round  bundles 
of  genuine  Havannah  cigars,  and  also  much 
employed  by  gardeners  for  tying  purposes  as 
ft  substitute  for  the  bast  formed  of  the  bark 
of  the  Linden  obtained  from  Bussia  mats.  The 
tree  is  found  in  the  West  Indies,  and  is  the 
Mahoe  of  the  colonists,  the  Paritium  datum 
of  botanists.  P.  tiUaeeum,  the  Pariti  of  Malabar, 
also  yields  a  flbrous  bark  which  is  made  into 
fine  matting,  cordage,  packthread,  &c. 

Park  (A.-Sax.  peairoc,  Ger.  pferch).  A 
considerable  extent  of  pasture  and  wood  land 
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snrroimding  or  adjoining  the  country  re&denee 
of  a  mAn  of  wealth,  devoted  to  purposes  of 
recreation  or  enjoyment,  but  duefly  to  the 
support  of  a  heid  of  deer,  though  sometimes 
to  cattle  and  sheep.  Parks  were  origballr 
nothing  more  than  portions  of  forest  appro- 
priated by  the  lord  of  the  soil  for  the  ex- 
clusive use  of  animals  of  the  diase ;  but  this 
is  now  in  many  cases  a  secondary  oonsklera- 
tion,  and  the  chief  uses  of  a  park  are  as 
indications  of  wealth  and  extent  of  territory, 
and  as  grazin^ground  for  domesticated  animals. 

Park  of  Artillery.  The  place  where  the 
ordnance  of  an  army,  with  its  carriages^  amnu- 
nition,  and  artiUeij  stores,  are  kept,  as  near  to 
the  ground  on  which  the  batteries  are  to  bo 
placed  as  is  consistent  with  safety.  The  paib 
are  supplied  from  the  artillery  depots,  whidiaie 
generally  near  the  base  of  operations. 

Farkla  (after  Mungo  Park,  the  Afiion 
traveller).  A  genus  of  Le^uminoam.  The 
African  Locust-tree,  P.  africana^  yields  seeds 
which  after  preparation  are  eaten.  They  are 
roasted,  then  bruised,  and  allowed  to  ferment 
in  water  tiU  they  become  putrid,  when  thej 
are  washed,  pounded,  and  made  into  cakes, 
which  are  said  to  form  an  excellent  sauce  far 
all  kinds  of  food,  but  have  an  unpleasant  smeU 
An  agreeable  beverage  is  made  from  the  sweet 
farinaceous  pulp  by  which  the  seeds  are  sui^ 
rounded.  The  tree  grows  from  thirty  to  forty 
feet  high. 

Farklnsoiila  (after  Parkinson,  an  ancient 
writer  on  plants^.  A  genus  of  Legumtnosa, 
one  species  of  which,  P.  aculeata,  the  Jerosalem 
Thorn  of  the  West  Indies,  is  used  for  making 
hedges,  and  is  also  employed -as  a  febrifuge. 

Varkslne.  A  material  similar  to  ebonite, 
made  by  incorporating  together  castor  oil  and 
a  solution  of  gun  cotton  in  wood  spirit  The 
mixture  gradually  solidifies  to  a  hard  and 
compact  mass,  and  during  its  pas^ige  through 
a  pasty  condition  may  be  moulded  like  Indian 
rubber  or  gutta  percha  into  any  required 
form.  It  has  been  proposed  as  a  substitute 
for  caoutchouc  and  gutta  percha  in  the  manu- 
facture of  electric  telegraph  cables,  and  for 
ebonite  in  that  of  combs,  bracelets,  &c. 

Varliament  (Mod.  Lat  parliamentum,  Fr. 
parlement,  from  Fr.  parler,  to  speak).  The 
supreme  l^;islative  assembly  of  Great  Britain 
and  Ireland. 

Origin  of  Parliament. — ^By  the  principles  of 
the  feudal  system,  every  sovereign  and  ever} 
great  feudatory  had  his  council,  composed  of  his 
greater  and  lesser  vassals,  which  occasiotiallj 
assembled  to  assist  him  both  in  judicial  and  le- 
gislative matters ;  and  which  was  held  in  theoiy 
to  be  permanent,  so  that  its  assent  was  neces- 
sary to  the  validity  of  his  acts.  It  was  also  an 
ancient  custom,  in  several  of  the  western  king- 
doms of  Europe^  for  such  potentates  to  hold  as- 
semblies of  their  barons  at  the  great  festivals 
of  the  year,  termed  cours  pUniires  and  parte- 
mens ;  principally,  however,  if  not  entirely,  for 
the  mere  purpose  of  show  and  magnificence. 
But  oocasionally  such  spedal  assemblies  were 
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Biimmoned  for  more  important  purposes ;  and 
the  meeting  in  1146,  at  which  the  enisade  of 
St.  Louis  was  undertaken,  is  said  to  furnish  the 
first  occasion  in  which  the  word  parliament  is 
used  for  a  deliberative  assembly.  In  France, 
however,  the  word  was  afterwards  transferred 
to  signify  the  principal  judicial  courts  of  that 
country.  The  only  realms  in  which  it  appears 
to  have  become  appropriated  to  the  great  legis- 
lative assemblies  are  England,  Scotland,  and 
the  Norman  kingdom  of  Sicily.  The  parliament 
of  the  latter  country  conristed,  in  the  thirteenth 
century,  of  spiritual  and  temporal  barons  sum- 
moned by  the  king's  writ;  and  occasionally,  but 
not  uniformly,  of  deputies  from  the  towns,  simi- 
lariy  summoned. 

^e    Norman    and   Plantagenet   kings    of 
England  had  two  councils — ^the  great  council 
of  the  kingdom,  and  the  lesser  or  privy  council ; 
and  it  may  be  freely  stated,  after  making  all 
allowances  on  the  score  of  arbitrary  powers 
occaaionally  exercised  by  the  sovereign,  that 
ever  since  the  Norman  Conquest  the  supreme 
legislatave  power  in  England  has  been  placed 
in  the  king  and  great  council  ooi^jointly.    This 
council  was,  moreover,  in  early  times,  a  court 
of  criminal  judicature  also,  and  aided  the  sove- 
reign in  all  the  more  important  transactions 
of  his  government.    It  interfered  even  in  mat- 
•  ters  of  ecclesiastical  discipline ;  in  questions 
of  peace  and  war,  of  grace  and  justice ;  and, 
by  way  of  advice,  in  the  appointment  to  vacant 
offices,  civil  or  ecclesiastical.    The  meetings  of 
the  great  council  were  at  stated  festivals  under 
the  Norman  kings ;  but  after  the  civil  wars  in 
the  reign  of  Stephen  they  were  summoned  at 
irregular  periods.    The  inferior  or  priyy  coun- 
cil, which,  as  well  as  the  great  council,  is  in- 
differently termed  curia  regis  in  early  writers, 
was  composed  of  members  named  by  the  king, 
and   constantly  attended  on  his  person ;  and 
this  inferior  body  usurped,  during  the  deca- 
dence of  the  great  council,  and  before  the  full 
establishment  of  parliament,  many  of  the  legis- 
lative functions  of  the  former ;  but  by  Magna 
Charta  all  aids  and  scutages  were  to  be  assessed 
by  the  great  council ;  which  thus,  in  principle 
at  least,  possessed  a  control  over  the  extraoi^i- 
nary  revenues  of  the  crown.    Any  meeting  of 
the  great  council,  or  of  a  portion  of  it,  went  by 
the  ordinary  name  of  a  parliament  or  colloquy. 
But  of  the  constituent  parts  of  this  assembly, 
and  the  changes  which  took  plaoe  in  it,  no 
writers  give  a  satisfactory  account.    We  know 
only  that  it  was  supposed  to  consist  of  all  the 
tenants  in  chief  of  the  crown ;    but,  by  the 
charter  of  King  John,  the  archbishops,  bishops, 
abbots,  earls,  and  greater  barons,  were  to  be 
summoned  personally;  the  other  tenants  in 
chief  by  the  sheriff  and  bailiffs.    From  this 
distinction  is  supposed  to  have  arisen  the  insti- 
tution of  the  peerage  as  a  separate  body  from 
the  lesser  nobility,  which  so  peculiarly  dis- 
tinguishes the  constitution  of  England  from 
those  of  all  other  feudal  monarchies. 

From  these  mixed  assemblies  to  a  repre- 
sentative body  the  change  proceeded  by  steps 
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which  it  is  impossible  wholly  to  trace.  The 
first  vestiges,  perhaps,  of  representation,  ap- 
pear in  the  fifteenth  year  of  King  John,  when, 
for  a  particular  purpose,  writs  were  issued  to 
the  sheriffs,  commanding  them  to  return  four 
knights  for  each  ooimty,  'ad  loquendum  cum 
rege  de  negotio  regni,'  at  Oxford.  But  better 
known  and  more  distinct  evidence  of  the  be- 
ginning of  the  system  is  found  in  the  earl  of 
Leicester's  parliament  after  the  battle  of  Lewes, 
in  49  Hen.  III.,  when  four  knights  for  every 
county  (except  nine)  were  summoned  to  attend 
with  the  barons,  probably  as  representatives  of 
the  inferior  nobibty  or  lesser  barons ;  and  in 
the  following  years  were  issued  the  earliest 
writs  of  summons  to  parliament.  These  were 
to  archbishops,  bishops,  and  abbots ;  to  certain 
earls  and  barons  of  the  party  of  the  earl  of 
Leicester ;  and  to  the  sheriffs  of  counties  and 
boroughs,  to  return  two  knights  and  burgesses, 
besides  four  from  each  of  the  Cinque  Ports. 
And  although  no  subsequent  writs  directed  to 
the  sheriffs  for  the  purpose  of  county  elections 
are  in  existence  earlier  than  18  Edw.  I.,  nor  of 
borough  elections  earlier  than  the  23Td  of  the 
same  reign,  yet  it  is  at  least  highly  probable 
that  the  example  set  by  the  rebellious  earl  of 
Leicester  was  ever  after  substantially  followed, 
and  that  the  representatives  of  counties  and 
towns  were  occasionally  summoned  to  parlia- 
ment, as  well  for  the  purpose  of  assessing 
tallage  and  other  aids  demanded,  as  for  that  of 
giving  their  counsel  respecting  other  affairs 
of  the  government.  Edward  I.  usually  held 
four  parliaments  in  a  year ;  but  it  does  not  ap< 
pear  that  these  were  legislative  assemblies ;  they 
were  rather  supreme  courts  of  justice,  chiefly 
attended  by  the  ordinary  or  privy  councillors  of 
the  king;  while  the  legislative  assembly,  cer- 
tainly composed,  after  the  23rd  of  this  reign, 
of  lords  spiritual  and  temporal  and  representa- 
tives of  the  commons,  was  summoned  to  meet 
the  king  occasionally  during  one  of  these  par- 
liaments.   (Report  on  the  Dignity  of  a  Peer.) 

The  constitutional  law  of  the  country,  what- 
ever it  may  have  been  in  practice,  was  first  de- 
clared by  the  statute  15  Edw.  II.  In  this  Act 
the  legislative  authority  was  declared  to  reside 
in  the  king,  with  the  assent  of  the  prelates, 
earls,  barons,  and  commons,  assembled  in  par- 
liament ;  and  from  that  time  the  real  exist- 
ence of  that  body,  and  of  the  form  of  government 
still  subsisting  has  been  uninterrupted,  except 
only  during  the  period  of  the  CJommonwealth. 

The  division  of  parliament  into  two  houses 
took  place  at  a  period  which  it  is  not  possible 
to  ascertain ;  but  it  is  probable  that  the  three 
orders  met  in  separate  conventions  for  the  pur- 
pose of  assessing  taxation,  and  that  the  repre- 
sentatives of  the  commons  were  at  no  period 
admitted  to  sit  in  the  same  chamber  with  the 
earls  and  l»rons  after  these  were  expressly 
summoned  by  the  king.  Although  the  num- 
bers of  both  houses  have  varied  materially,  no 
fundamental  alteration  in  their  constitution 
took  place  from  this  time  until  the  union  with 
Scotland. 
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Houn  ov  LoBDS. — 1.  Ttmj^al  Pwn,  The  | 
origin  of  the  English  peerage  is  inyolyed  in  the 
same  obscurity  which  rests  on  other  parts  of 
onr  earlj  constitntional  history.  The  greater 
barons,  as  before  stated,  appear  onder  the  first ' 
Plantagenet  kings  to  haye  Men  those  who  were 
personally  summoned  to  the  council,  while  in- 
ferior tenants  in  capite  were  summoned  together 
by  a  general  compellation  ;  but  at  what  ^riod 
their  dignity  be(»me  stridJy  hereditaiy  is  un- 
known. 

Baronies  are  either  by  tenure,  by  writ,  or 
by  patents  The  first  were  the  original  feudal 
titles,  in  which  dignity  was  inyariably  attached 
to  the  possession  of  lajid.  The  great>er  barons, 
who  sat  of  right  in  the  great  council,  are  sup- 
posed up  to  the  reign  of  Henry  III.  to  haye 
been  those  who  were  in  the  possession  of 
entire.baronies.  But  from  the  date  of  22  £dw. 
L  it  appears  that  the  possessors  of  entire 
baronies  ceased  to  be  summoned  to  parliament 
as  of  right ;  and  it  is  generally  hdld  that  no 
barony  by  tenure  subsists  at  the  present  day, 
although  some  recent  efforts  haye  been  made 
to  establish  a  title  to  this  peculiar  dignity; 
the  latest  claim  haying  been  that  made  in 
1860  on  the  barony  of  Berkeley,  by  yirtue  of 
possession  of  the  castle  of  that  name. 

Baronies  by  writ  were  created  hj  writ  of 
summons  to  parliament,  which  constituted  an 
indiyidual  so  addressed  by  name  baron  of  the 
realm,  and,  it  is  supposed,  also  made  that 
dignity  hereditary.  The  earliest  writ  of  this 
description  was  issued  49  Hen.  III. ;  and  two 
now  existing  baronies  (Le  Despencer  and  De 
Bos)  are  considered  to  haye  been  created  by  it. 
In  the  case  of  a  barony  by  writ,  the  dignity  is 
not  conferred  until  the  person  so  summoned  has 
actually  sat  in  parliament.  Baronies  by  writ 
descend  in  fee  to  all  the  heirs  of  the  body  of 
the  person  first  created.  If  there  be  no  son, 
and  more  daughters  than  one,  the  title  falls 
into  abeyance  until  only  one  daughter,  or  the 
sole  heir  of  only  one  daughter,  suiyiyes. 

Baronies  by  patent  are  created  by  letters 
patent,  under  the  great  seal,  conferring  the 
dignity  on  the  donee;  in  which  are  inserted 
words  of  limitation.  These  are  usually  to  the 
heirs  male  of  the  body  of  the  donee,  though 
the  limitation  may  be  to  other  classes  of  heirs, 
or  to  specified  persons,  and  their  heirs  by  way 
of  remainder.  It  was  decided  by  the  House 
of  liords,  in  the  Wensleydale  peerage  case  in 
1856,  that  a  peerage  could  not  be  granted  for 
life  only. 

Fiacounts  are  always  created  by  letters  pa- 
tent This  is  the  most  modem  of  English 
titles  of  peerage ;  and  was  first  conferred  on 
John  Viscount  Beaumont^  by  Hen.  YL  in  1440. 
The  title  yice-comes,  or  vice-earl,  has  been  long 
employed  to  denote  the  sheriff  of  a  county. 

EaHdoma  existed  in  England  before  the 
Conquest  But  the  Saxon  Mldorman  was  the 
official  goyemor  of  a  shire,  and  his  office  was 
not  necessarily  continued  to  his  son.  The 
Danish  title  of  eorU  was  gradually  substituted 
for  that  of  ealdorman.  After  the  Conquest 
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the  Norman  term  count  (whence  wimfy)  took 
the  place  of  earl,  but  the  latter  title  wis  soon 
revived.  It  has  now  for  many  centuries  been 
disconnected  with  territorial  jurisdictioii,  and 
is  conferred  by  letters  patent 

Of  Marqmsates,  the  first  was  that  of  Dublin, 
conferred  on  Robert  de  Vere,  earl  of  Oxford, 
for  life,  by  Richard  11.  This  dignity  has  beoi 
always  conferred  by  letters  patent 

Dukedoms  are  the  highest  titles  of  the  Eng- 
lish peerage.  The  firat  was  created  11  Ed  v.IlL, 
when  Edward  the  Black  Prince  was  made  doke 
of  Cornwall  It  has  been  a  question  whether 
the  duchies  of  Cornwall  and  Lancaster  irere 
not  duchies  by  tenure ;  but  eyery  other  duke- 
dom is  a  mere  personal  honour,  and  coofeiTed 
by  lettera  patent.  [Babon  ;  Visoount  ;  &c] 
^  All  peerages  are  forfeited  by  attainder  for 
high  treason;  and  attainder  is  consequent 
eiUier  on  judgment  or  on  outlawry,  upon  an 
indictment  for  that  offence.  Nothing  but  a 
reversal  of  such  act  of  attainder  by  parliunent 
can  restore  an  attainted  person,  or  his  posteritr, 
to  the  lost  dignity.  But  where  a  peerage  is 
vested  in  a  person  in  tail  male,  with  remainder 
oyer  to  another  in  tail  male,  if  the  first  be  at- 
tainted the  peerage  is  forfeited  as  to  him  and 
his  issue  male;  but,  failing  such  issue  male, 
the  dignity  becomes  yested  in  the  remainder- 
man, or  his  descendant 

Peerages  descendible  to  heira  general  tire 
also  forfeited  by  attainder  for  felony;  hat  not 
peerages  entailed  on  hein  male. 

By  the  twenty-second  and  twenty-third  arti- 
cles of  the  Union  between  England  and  Scot- 
land, sixteen  representatives  are  elected  br 
the  Scots  peera  to  serve  in  every  parliament  of 
the  United  Ejngdom.  Scottish  peers  are  in- 
capable of  sitting  in  the  House  of  Commons, 
and  it  was  held  for  a  long  time  that  a  Scottish 
peer  could  not  sit  in  the  House  of  Lords  if  he 
became  a  peer  of  Grreat  Britain  ;  but  the  point 
was  decided  the  other  way  in  1780. 

By  the  Act  of  Union  between  Great  Britab 
and  Ireland  (39  &  40  Geo.  III.  c.  67),  twenty- 
eight  lords  temporal  are  elected  for  life  by  the 
peera  of  Ireland.  Peera  of  Ireland  may  be 
elected  memben  of  the  House  of  Commons, 
but  aro  not  eligible  to  serve  as  peers  vhile 
they  continue  membera  of  the  lower  house. 

2.  Lords  Spiritual. — ^The  right  of  the  tvo 
archbishops  and  twenty-four  bishops  of  Eng- 
land and  Wales  to  sit  and  vote  in  parliament 
as  memben  of  the  House  of  Lords,  is  generally 
said  to  belong  to  them  as  barons  of  ^e  realm. 
It  is  undoubtedly  probable  that  at  the  period 
of  the  Conquest  a  change  took  place  u  the 
tenure  of  the  lands  which  wera  held  by  bishops 
and  the  high  regular  dergy;  and  that  the 
Norman  tenure  by  barony,  then  intzodnoed  for 
the  firat  time,  was  made  to  comprehend  both 
spiritual  and  temporal  possessions,  which  under 
the  Saxon  kings  had  been  regarded  in  a  dif- 
ferant  light  But  it  is  most  probable  tbit 
the  dignitaries  of  the  church  were  bonstitnent 
membera  of  the  great  council  of  the  reahn,  by 
the  English  as  well  as  all  other  feudal  eonsti- 
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UitioiiB,  independent  of  their  quality  aa  barons 
(Hallam,  Huddle  Ages,  c  yiii.  part  iii.);  but 
that  the  place  whidi  was  assigned  them  in 
the  House  of  Lords,  when  the  two  houses  be- 
ciime  separate,  was  in  virtue  of  their  baronial 
character.  Under  the  Plantagenet  kings  the 
clergy  were  summoned  to  meet  by  their  repre- 
sentativos,  as  well  as  the  laity,  when  subsidies 
were  required ;  and  under  Edward  I.  attempts 
were  made  to  unite  them  and  the  laity  together 
in  parliament;  but  this  was  always  resisted 
by  the  clergy,  who  at  last  ceased  altogether 
to  attend  in  any  capacity,  retaining  their  own 
assemblies.  [Conyocatiom.]  At  the  period  of 
the  dissolution  of  monasteries  by  Henry  VIII. 
the  spiritual  lords  consisted  of  the  then  arch- 
bishops and  bishops,  with  twenty-six  mitred 
abbots,  and  two  priors,  all  of  whom  were 
removed  on  the  dissolution  of  their  houses. 
The  whole  number  of  English  bishops  V9  now 
twenty-six ;  but  only  twenty-four  of  them  have 
seats  in  the  House  of  Lords,  the  bishop  of 
Sodor  and  Man  never  having  had  one,  and  the 
bishop  for  the  time  being  last  elected  (except 
to  the  sees  of  London,  Durham,  or  Winchester) 
having  also  been  excluded  since  the  number  of 
bishops  was  augmented  by  the  erection  of  the 
seeof  Manchester  (10  &  11  Vict.  c.  108).  The 
present  spiritual  lords  have  the  same  rights 
and  privileges  in  every  respect  as  the  temporal, 
except  that  it  is  still  a  disputed  point  in  con- 
stitutional law  whether  they  have  a  right,  on 
charge  of  treason  and  felony,  to  a  trial  by  the 
peers;  and  it  is  also  doubted  whether  they 
have  judicial  power,  as  peers,  in  capital  cases. 

By  the  Act  of  Union  between  Great  Britain 
and  Ireland,  four  lords  spiritual  from  among 
the  archbishops  and  bishops  of  Chat  countij  sit 
in  the  House  of  Lords  by  rotation  of  session. 

HousB  OF  Commons. — I.  Pers&na  qualiJUd 
to  8erve  in  it. — Persons  incompetent  to  sit  as 
members  of  parliament  are,  first,  those  labour- 
ing under  the  incapacities  of  alienship,  attaint, 
outlawry  in  crinunal  proceedings,  minority, 
lunacy,  &c. ;  next,  those  who  are  disqualified 
hy  the  possession  of  certain  offices,  or  by  cer- 
tain other  temporary  causes.  By  the  Corrupt 
Practices  Prevention  Act,  1864,  it  is  provided 
that  any  candidate  declared  by  a  committee 
guilty  of  bribery,  &c.  is  ineligible  durins  that 
parliament.  Clergymen  (including  the  !Uoman 
Catholic  clergy  and  also  ministers  of  the 
church  of  Scotland),  peers,  Scotch  peers, 
Irish  peers  as  to  places*  in  Ireland,  the 
English,  Scotch,  and  Irish  judges  (with  the 
exception  of  the  English  Master  of  the  Bolls), 
county  court  judges,  and  bankruptcy  commis- 
sioners, are  ineligible.  Where  the  influence  of 
government  is  supposed  to  have  a  direct  con- 
trol over  the  party,  a  disqualification  has  been 
created  by  various  statutes.  Persons  concerned 
in  the  management  of  the  revenue,  with  some 
few  exceptions,  are  ineligible.  So  are  persons 
holding  new  offices  under  the  crown  created 
since  1706,  together  with  other  persons  men- 
tioned in  6  Anne  c.  7.  So  also  are  pensioners 
during  pleasure  or  for  a  term  of  years,  police 
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magistrates,  ^vemment  contractors,  and  place* 
men  in  public  offices  specified  in  16  Geo.  11^ 
c.  22.  There  are  ahso  offices  connected  with  the 
excise  and  customs  which  disqualify  the  holder 
from  sitting  and  voting,  but  not  from  being 
elected.  Persons  returned  on  a  double  return 
are  not  competent  to  sit  until  the  right  to  the 
seat  has  been  determined.  The  property  quali- 
fication of  members  of  parliament  was  abolished 
in  1858  (21  &  22  Vict,  c  26). 

The  acceptance  of  any  office  of  profit  from 
the  crown  oy  a  member  vacates  his  seat,  by  6 
Anne  c.  7.  And  there  are  places  of  no  profit, 
the  acceptance  of  which  is  considered  to  vacate 
a  seat ;  viz.  the  stewardship  of  the  Chiltern 
Hundreds,  and  the  stewardship  of  the  manors 
of  East  Hendred,  Northstead  and  Hempholme, 
and  in  Ireland  the  office  of  Eschcator  of  Mun- 
ster  (21  &  22  Vict.  c.  110).  Officers  of  the 
army  and  navy  receiving  new  commissions  are 
excepted  from  this  statute ;  so  are  those  who 
accept  a  foreign  employment,  as  ambassadors. 

A  member  becoming  a  bankrupt  is  incapable 
of  sitting  and  voting  for  a  year,  unless  within 
that  time  the  bankruptcy  is  superseded,  or  the 
creditors  paid ;  if  this  be  not  done  within  the 
year,  the  seat  of  the  member  is  vacated. 

Whether  a  resolution  of  the  house  can  render 
a  person  ineligible,  may  still  be  considered  as 
an  imdecided  question. 

II.  Electoral  Franchise. — Since  the  Acts  of 
Union  with  Scotland  and  Ireland,  and  the 
changes  introduced  by  the  Beform  Act,  and 
subsequentlv,  the  House  of  Commons  consists 
of  668— divided  as  follows: 


Oonnties  ...  163 
Boroagha  .  .  .  884 
Uniyenritles— Oxford     i       3 

Cambridge 9 

600 


80  64 

28  89 

Dublin  2 

U  lOfiT 


All  persons  qualified  are  competent  to  vote 
in  the  election  of  members  of  parliament,  except 
infants,  women,  aliens  (unless  made  denizens 
or  naturalised),  persons  convicted  of  felony, 
bribery,  &c.,  peers,  Irish  peers  unless  them- 
selves members  of  the  Blouse  of  Commons, 
and  persons  holding  various  employments 
under  government  not  freehold  offices.  There 
are  also  some  temporary  disqualification^, 
arising  out  of  employment  in  particular 
characters  at  elections,  and  the  receipt  of  pubhc 
alms.  The  qualification  (except  in  the  univer- 
sities, in  whioi  the  right  of  voting  belong  to  all 
such  as  have  attained  certain  academical  de- 
grees) is  one  of  proper^. 

1.  In  English  and  Welsh  counties,  the  right 
of  voting  belongs  to  all  such  as  possess  a 
fre^old  estate  in  lands  or  tenements,  of  the 
value  of  40«.  per  annum  above  all  charges ; 
or  who  are  seised  of  lands  or  tenements 
in  copyhold,  or  any  other  non-freehold  tenure 
for  life,  or  for  a  larger  estate  of  the  value 
of  10/.  per  annum;  or  entitled  as  lessee  or 
assignee  to  lands  or  tenements  for  the  un- 
expired residue  of  a  term  pf  not  less  than  sixty 
vears  of  the  same  value,  or  of  a  term  of  not  less 
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tlum  twenty  yean  of  the  Tslne  of  50/.  per 
annum ;  and  occnpiers  of  land  and  tenements 
at  a  bonA  fide  rent  of  60/.  or  more  per  annum. 
But  freehold  tenements  for  life,  if  under  the 
value  of  10/.  per  annum,  do  not  confer  a^  Tote, 
unlesb  the  party  is  in  the  actual  occupation  of 
them,  or  unless  they  have  oome  to  him  by  derise, 
marriage,  &c.,  and  not  by  gift  or  sale.  And  in 
the  case  of  freeholds  and  copyholds,  possession 
for  six  months  before  the  last  da^  of  Jvl^  in 
the  year  in  which  the  voter  is  registered,  is  a 
necessary  condition ;  in  that  of  leaseholds,  &c. 
twelve  months;  but  this  does  not  apply  to 
lands  coming  by  devise,  marriage,  &c. 

2.  The  qualifications  of  voters  in  cities  ahd 
boroughs,  m  England,  were,  under  the  law  as 
it  stood  before  the  Reform  Act,  extremely 
various,  and  depending  more  on  the  local  law 
of  every  place  than  on  the  general  custom  of 
the  country.  The  principal  franchises  were: 
(1.)  In  respect  of  property ;  thus  freeholders  to 
the  amount  of  40«.  voted  in  many  towns  and 
cities  which  were  counties  of  themselves;  lease- 
holders, copyholders,  &c.,  in  other  places ;  and 
burgage  tenants.  The  franchise  of  burgage 
tenure,  which  existed  in  some  towns,  dependeid 
on  the  possession  of  certain  ancient  tenements, 
which  confeired  a  right  to  vote.  (2.)  In  respect 
of  corporate  privileges.  Freemen  or  burgesses, 
and,  in  London,  liverymen  [Cosforatiok],  en- 
joyed by  virtue  of  their  privilege  a  right  of 
voting  m  corporate  towns.  (3.)  In  respect 
of  inhabitancy.  Voters  in  this  respect  were  of 
four  sorts:  mhabitants  paying  scot  and  lot; 
inhabitants  householders,  housekeepers,  pot- 
wallers  (i.e.  pot-boilersX  le;;ally  settled;  in- 
habitants householders  resiant;  inhabitants 
geneially.  In  many  towns,  several  of  these 
qualifications  were  recognised  at  the  same  time 
as  conferring  a  right  to  vote. 

The  alterations  introduced  into  the  mtem 
of  borough  qualifications  by  the  English  Re- 
form Act  were  twofold.  In  the  first  place,  a 
new  franchise  was  created  which  is  everywhere 
the  same.  Every  capable  person  who  occupies 
within  the  limits  of  a  borough  any  house  or 
building  falling  within  the  specifications  of  the 
Act,  which  is,  either  separately,  or  jointly  with 
land  occupied  therewith  by  him  as  ovmer,  or 
under  the  same  landlord,  of  the  clear  yearly 
value  of  10/.,  is  entitled  to  vote;  provided  he 
has  occupied  such  premises  for  twelve  months 
previous  to  the  last  day  of  July  in  the  year  in 
which  he  is  r^stered ;  and  provided  he  has 
been  rated,  and  paid  all  rates  for  the  benefit  of 
the  poor  due  up  to  the  6th  of  Januair  next  pre- 
ceding, and  also  aU  assessed  taxes.  In  the  next 
place,  former  franchises  are  modified  as  fol- 
lows: Freemen,  and  in  cities  being  counties  of 
themselves,  freeholders  and  burga^  tenants, 
are  to  retain  their  <^ualification  (subject  in  the 
latter  case  to  certam  restrictions  as  to  value, 
ftc);  but  no  one  can  claim  to  be  registered 
as  a  buigesB  or  freeman  who  was  admitted 
since  the  1st  of  March,  1831,  except  he  derive 
his  title  through  birth  or  servitude.  All  other 
borough  francmises  are  abolished,  saving  their 
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I  rights  to  individoalfl  poMessed  of  them  at  ih» 
passing  of  the  Reform  Act 

FiniUly,  the  Act  requires  that  eveiy  person, 
in  order  to  be  registered  as  a  voter  for  a  citj 
or  borough,  must  have  resided  for  six  calendu 
months  next  previously  to  the  last  day  of  Jnlr 
in  that  year  within  such  ci^  or  borough,  or 
within  seven  miles  of  it  And  it  is  also  pro- 
vided, that  no  tenement  sitoate  within  a  boroii{^ 
and  capable  of  conferring  a  qualification  od  ita 
occupier  to  vote  within  the  borough,  shall  give 
him  a  vote  for  the  county. 

Several  boroughs  in  Wales,  as  well  as  in 
Scotland,  are  eontrilmtory;  several  towns  being 
joined  in  one  for  the  puipose  of  returning  mem- 
bers to  parliament. 

The  system  of  registntion  of  voters,  in  Eng- 
land and  Wales,  was  Aramed  by  the  B^m 
Act,  but  is  now  regulated  by  stats.  6^7 
Viet  c  18  and  28  ft  29  Vict  c  86.  ia  eoun- 
Hea,  the  register  is  made  up  by  the  overseers 
of  the  poor  in  every  parish  or  township,  wbo 
insert  therein -the  names  of  all  persons  not 
already  registered  who  hare  delivered  to  them, 
before  the  20th  of  July  in  each- year,  a  dahnto 
vote  in  respect  of  property  situate  within  thdr 
district  The  lists  thus  <uawn  up  by  the  over- 
seers, are  delivered  to  the  clerk  of  the  peace 
for  the  county.  The  overseers  are  empowered 
to  object  to  any  person  on  their  list  whom 
they  conceive  not  entitled  to  vote.  Thejare 
also  to  receive  written  nolioes  of  objeetioa 
by  third  parties,  who  are  themselves  voters 
or  claimants,  duly  delivered  to  them,  and  to 
mark  the  names  of  all  parties  so  objected  to 
on  the  list  The  Usts  thus  formed  are  revised 
by  the  barrister  or  barristers  appcanted  for 
that  purpose.  These  officers  are  nominated 
by  the  senior  jud^  of  assize  for  each  eoontj 
and  borough  withm  his  cireoit;  and  by  the 
chief  justice  of  the  Queen's  Bench  in  the  metro- 
politan county  and  boroughs.  Their  courts,  for 
the  purpose  of  revising  Sie  lists  and  deciding 
on  claims  and  objections,  must  be  held  (for 
counties)  between  the  20th  September  and  Slat 
October  in  every  year.  The  lists  revised  bj 
them  form  the  register,  which  is  delivered  to 
the  sheriff,  and  is  the  authentic  list  of  voters 
until  the  next  registration.  Any  person  hav- 
ing his  name  and  qualification  once  inserted 
in  the  register  is  not  bound  to  make  a  claim 
another  year. 

In  cities  and  boroughs  the  course  is  some- 
what different  On  or  before  the  last  day  of 
July  in  every  year,  the  overseers  are  to  make 
out  an  alphabetical  list  of  persons  entiUed  to 
vote  under  the  Reform  Act;  and  another  of 
persons  entitled  to  vote  in  respect  of  aod^t 
rights  (except  freemen,  the  list  of  whom  is  to 
be  made  by  the  town  derk,  and  in  London 
by  the  clerks  of  the  several  companies).  Anr 
person  whose  name  has  been  omitted  in  either 
of  these  lists  is  to  give  notice  of  a  daim,  is 
writing,  to  the  overseer  or  town  derk  or  other 
clerk  (as  the  case  may  require).  Objections 
are  to  be  made,  in  boroughs,  only  I7  parties 
whose  names  are  inserted  in  the  list    The 
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liste  an  vevisod  by  the  banisteni  in  the  same 
manner  as  those  for  the  oonntieB,  and  deliTered 
to  the  retoming  officer. 

3.  In  Scotland,  the  riffht  of  yoting  in  conntieB 
is  declared  by  the  SooAsh  Befonn  Act,  2  &  3 
Wm.  lY.  c  65,  to  be  in  the  ownen  of  ancient 
rights  (termed  superiorUies)  not  acquired  since 
1831 ,  andin  snch  persons  as  have  been  owners  for 
six  months  prenona  to  the  last  day  of  July  of 
*  any  lands,  feu  duties,  or  other  heritable  sub- 
jects,' of  the  annual  value  of  10^.  after  deduc- 
tions. Where  two  or  more  parties  are  inter- 
ested in  any  subject  to  which  a  right  of  voting 
is  for  the  first  time  attached  by  the  Act,  as  life- 
renter  and  as  fiar,  the  right  shall  be  in  the 
former.  The  right  is  also  eart^ended  to  tenants 
for  life,  or  on  lease  of  fifly-«even  years  or  more, 
the  value  of  whose  interests  amounts  to  10/. 
per  annum ;  tenants  on  lease  of  nineteen  yean 
or  more^  the  value  of  whose  interests  amoimts 
to  501,  per  annum ;  occupying  tenants  at  a  rent 
of  50/ .  per  annum ;  and  tenants  who  have  paid 
for  their  interest  a  price  of  300/. 

4.  In  Scottish  boroughs,  the  right  of  voting 
is  in  occupiers  of  houses,  &c.  ^as  in  the  English 
Reform  Act)  of  the  yearly  vuue  of  10/. 

5.  In  Ireland,  the  right  of  voting  in  coun-. 
ties  was,  by  the  Irish  Reform  Act  2  &  3  Wm. 
IV.  c.  88,  vested  (in  addition  to  the  10/. 
fceeholders  then  abeady  entitled  to  it)  in  10/. 
copyholders,  in  leaseholders  for  sixty  years  the 
yearly  value  of  whose  interest  amounted  to  10/., 
in  leaseholders  for  fourteen  years  the  yearly 
value  of  whose  interest  amounted  to  20/.,  and 
in  certain  classes  of  occupying  tenants.  By  stat. 
13  &  14  Yictw  c.  69  the  countv  franchise  was  ex- 
tended to  di.  freeholders,  and  occupiers  of  land, 
&c  rated  at  12/.  and  upwards. 

6.  In  counties  of  cities^  counties  of  towns 
and  boroughs  in  Ireland,  the  £»nchise  is  bv 
the  Irish  Reform  Act  in  10/.  freeholders,  20/. 
leaseholders,  10/.  householders,  and  in  the  40$. 
freeholdera ;  but  not  in  anv  persons  acquiring 
such  last  mentioned  freeholda  since  1881,  ex- 
cept by  descent,  marriage,  &c  ;  and  by  the  Act 
13  &  14  Yict  c.  69  the  franchise  was  extended 
to  occupiers  at  a  rent  of  8/.  and  upwards.  The 
existing  righta  of  freemen,  &c.  are  saved. 

Both  in  Scotland  and  Ireland  the  registers 
are  made  up  and  revised  on  the  same  general 
system  as  in  England,  but  with  variations  in 
matters  of  technical  detail. 

IIL  Mode  of  Election,— \,  In  England  and 
Wales,  when  the  sheriff  receives  the  writ 
comman<Ung  him  to  return  a  knight  or  knight 
of  the  shire,  or  division  of  the  shire,  he  makes 
proclamation,  within  two  days  after  receiving 
the  writ,  at  the  place  where  the  election  is  to 
be  holden:  i.e.  the  principal  poUing  place. 
Counties  and  divisions  are  subdivided  iuto  con- 
venient districts,  with  a  polling  place  in  each. 
On  the  day  fixed,  the  candidates  are  proposed ; 
and  the  election  proceeds.  In  boroughs,  the 
returning  officer  acts  in  the  same  manner  as 
the  shenfiT  in  the  counts ;  and  boroughs  are 
similarly  divided  into  polling  districts. 

When  more  candidate*  are  proposed  than 
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the  number  to  be  returned,  the  eleistion  ii 
decided  by  the  sheriff  or  returning  officer 
declaring  the  m^joritv  on  the  view  (by  calling 
on  them  to  hold  up  their  hands).  But  a  poll 
may  be  demanded  by  a  candidate  or  eled»r, 
either  before  or  after  such  declaration. 

The  poU  commences  in  boroughs  on  the  next 
day,  in  coxmties  on  the  next  day  but  two,  after 
the  nomination.  Two  questions  only  can  be 
asked  of  any  person  offering  to  vote  as  to 
his  right:  (1)  whether  he  is  &e  same  person 
whose  name  appears  on  the  register,  and  (2) 
whether  he  has  already  voted.  The  duration 
of  the  poll  in  England  is  limited,  both  for 
counties  and  boroughs,  to  a  single  day,  and 
in  the  English  universities  to  five  days.  The 
return  is  made  by  taddng  the  names  of  the 
persons  chosen  to  the  writ  and  returning  them 
to  the  derk  of  the  crown  in  chancery.  Where 
the  votes  are- equal,  it  is  the  practice  to  make 
double  returns. 

2.  In  Scotland  and  Ireland,  the  period  of 
polling  is  also  a  single  day. 

Electors  for  the  English  and  Irish  universi- 
ties are  now  allowed  to  vote  by  voting  papers 
(24  (fe  25  Vict  c  58). 

IV.  EUcHan  CommUteee.^'bi  the  first  parlia- 
ment of  James  I.  a  committee  of  privileges  and 
returns  was  appointed,  to  which  the  trial  of 
every  petition  against  an  election  was  referred 
whidi  was  not  heard  before  the  House  of 
Commons.  A  similar  committee  was  appointed 
at  the  commencement  of  every  session,  imtil 
the  present  practice  of  trying  such  petitions 
before  select  committees  bcjgan.  This  practice 
is  founded  on  a  variety  of  statutes,  bi«inning 
with  10  Qeo.  Ill,  c.  16,  commonly  called  the 
Grenville  Act,  and  amended  and  consolidated 
by  11  &  12  Yict  o.  98,  which  is  now  the 
governing  Act  on  the  sulject.  Under  this  Act 
Siere  are  three  dasses  of  election  petitions : 
Those  complaining  (1)  of  an  undue  election 
or  return ;  (2)  that  no  return  has  been  made 
according  to  the  requisition  of  the  writ ;  (3)  of 
the  speoal  matters  contained  in  the  return. 
Any  such  petition  must  be  subscribed  by  (1) 
some  person  who  voted  or  had  a  right  to  vote 
at  the  election,  (2)  some  person  claiming  to 
have  had  a  right  to  be  returned  or  elected  at 
the  election,  or  by  (3)  some  person  alleging 
himself  to  have  been  a  candidate  at  the  election. 
The  Act  also  contains  provisions  by  which 
electors  in  ^e  interest  of  airy  sitting  member 
who  may  be  unable  or  unwilling  to  defend  his 
seat  are  admitted  to  defend  Uie  election  or 
return. 

An  election  petition  is  presented  to  the  house 
by  a  member  within  a  certain  time  limited 
by  the  house.  But  before  presentation  the 
petitioner  must  procure  a  recognisance  to  be 
entered  into  by  sureties  on  his  behalf  for  the 
payment  of  1,000/.,  or  must  pay  that  sum  into 
the  Bank  of  England  as  a  security  for  costs. 
Petitions  once  presented  can  be  wiuidzawn  by 
the  petitioners  on  pavment  of  the  costs  and 
expenses  incurred  by  the  sitting  member. 

Under  the  Orenville  Act  election  petitions 
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were  tak^  into  .6onsidezation  by  the  house  at 
a  time  appointed  for  that  purpose,  and  at  that 
tune,  if  one  hnndred  members  were  present*  the 
parties  and  agente  attending,  thirty-three  were 
selected  by  ballot ;  whieh  number,  on  each  party 
striking  off  one  alternately,  was  reduced  to 
eleven.  But  according  to  Uie  present  practice 
a  general  committee  of  elections  is  appointed  by 
the  Speaks  at  the  beginning  of  every  session. 
This  general  committee  diooses  four  members 
to  form  a  select  committee  to  try  an  election 
petition,  out  of  the  whole  list  of  members  liable 
to  serve,  which  for  that  purpose  is  divided  into 
five  panels,  and  a  chairman  for  the  committee 
is  chosen  l^  and  out  of  a  separate  panel,  called 
the  chairmefCa  panel. 

The  same  nicety,  it  is  said,  is  not  required 
in  election  petitions,  as  to  their  form,  as  in 
pleadings  at  law ;  but  it  is  now  decided,  by  a 
series  of  precedents,  that  it  is  necessaiy  that 
the  matter  intended  to  be  proved  should  be 
sufficiently  set  forth  in  the  allegations  of  the 
petition ;  and  that  on  the  hearing  of  the  peti- 
tion it  will  not  be  competent  to  the  party  to  go 
into  evidence  in  proof  of  facts  not  distincUy 
alleged  therein.  But  there  is  considerable 
variety  in  the  decisions  as  to  what  is  suffi- 
ciency of  allegation. 

Select  committees  sit  every  day;  but  with 
power  to  a(^oum  for  twenly-four  hours  on  their 
own  authority,  and  for  a  longer  period  on  leave 
obtained  from  the  house  on  motion.  Members 
may  only  absent  themselves  by  leave,  or  on 
excuse  to  be  allowed  by  the  house :  if  any  are 
absent  otherwise,  the  committee  cannot  sit 
Committees  are  not  dissolved  by  prorogation 
of  parliament,  but  adjourned  to  the  next  time 
of  meeting. 

The  determination  of  the  committee  is  in  each 
case  final  and  condusive ;  and  is  embodied  in 
its  report  to  the  house  at  the  conclusion  of  its 
sittings.  A  committee  has  also  the  power,  if  it 
pleases,  of  making  a  special  report,  instead  of 
deciding  generally  on  the  merits:  in  which 
case  the  house  nuJces  such  order  on  the  report 
as  may  seem  proper.  An  examination  into  the 
bad  votes  given  on  each  side  is  termed  a 
aonUinif\  and  the  efiect  of  it  is,  that  if  on 
balancing  the*  number  of  good  votes  retained 
after  such  examination  the  petitioner  has  the 
minority,  it  is  reported  that  he  ought  to  have 
been  returned.  Where  an  incapacitated  person 
has  been  elected,  the  principle  of  parliamentaiy 
law  appears  to  be,  that  if  his  disqualification 
was  sufficiently  known  to  the  electors  at  the 
time  they  returned  him,  their  votes  are  consi- 
dered as  lost ;  and  it  is  reported  that  the  next 
on  the  poll  ought  to  have  been  returned.  If 
the  fact  of  his  disqualification  was  not  known, 
the  election  is  simply  void.  It  appears,  how- 
ever, not  to  be  absolutely  decided  whether  the 
incapacity  which  renders  the  votes  thrown 
away  must  be  an  inherent  or  contingent  incapa- 
city ;  as,  for  example,  where  it  was  pubUdy 
known  that  a  canoidate  was  disqualified  by 
reason  of  having  been  guilty  of  acts  of  bribery 
vith  reference  to  the  election.  In  this  case  it 
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has  been  aigaed  that  the  decBozi  is  notvoid^ 
but  that  the  votes  given  for  the  person  so  dis- 
qualified are  thrcvm  away.  In  other  cases, 
bribery,  treating,  undue  influence,  &c.  have  the 
effect  of  avoiding  elections ;  and  the  report  is, 
that  a  new  writ  ought  to  issue. 

Finally,  an  election  committee  has  the  power 
of  declaring  either  the  petition,  or  the  opposition 
to  it, '  frivolous  and  vexatious '  in  its  report ; 
the  effect  of  which  is  to  fix  the  party  against, 
whom  such  declaration  is  made  with  the  pay- 
ment of  cost.s. 

Besides  the  three  classes  of  petitions  above 
referred  tt>,  there  is  another  class  presented, 
under  6  &  6  Vict.  c.  102,  after  the  time 
usually  allowed  for  the  reception  of  electkm 
petitions,  complaining  of '  general  or  extensive 
bribery.'  These  must  be  signed  by  some 
person  claiming  in  such  petition  to  have  had 
a  right  to  vote  at  the  election  or  to  have  had 
a  right  to  be  returned  or  elected  thereat,  or 
alleging  himself  to  have  been  a  candidate 
thereat  Petitions  of  this  class  are  enquired 
into,  in  the  same  manner  as  a  committee  for 

Sring  an  ordinary  election  petition,  but  do  not 
ect  the  return  or  seat  of  tiie  sitting  member. 
By  16  &  16  Vict,  c  57,  if  a  committee  ap- 
pointed to  try  an  election  petition,  or  to  enquire 
mto  the  existence  of  corrupt  practices  at  any 
election,  report  that  there  is  reason  to  believe 
that  corrupt  practices  have  extensively  pre- 
vailed at  any  election,  then  on  an  address 
by  both  houses  of  parliament  the  crown  maj 
appoint  commissioners  armed  with  the  most 
Btnngent  powers  to  enquire  into  the  matter, 
and  the  report  oi  such  commissioners  is  laid 
before  parhament 

V.  Mode  ofAuembliny  Parliament.— "PstSsL- 
ment  can  only  be  convened  by  the  authoritj  of 
the  crown ;  and,  by  6  Wm.  &  Mary  c.  2,  must 
be  held  at  least  once  every  three  years ;  but, 
in  point  of  fact^  as  the  Mutiny  Act  is  only 
passed  for  a  single  year,  and  provision  is  made 
annually  for  the  public  revenue  and  expendi- 
ture, the  sittings  of  parliament  are  of  neces- 
sity annual.  The  same  order  in  council  vpfaich 
commands  the  lord  chanceUor  to  cause  the 
great  seal  to  be  affixed  to  a  proclamation 
for  dissolving  parliament^  is  accompanied  vith 
a  warrant  to  issue  writs  for  a  new  one.  Wzits 
for  the  return  of  members  of  the  House  of 
Commons  are  directed  to  the  sherifib  of  conn- 
ties,  and  the  returning  officers  of  cities  and 
boroughs.  On  a  vacancy  during  the  ntdng 
of  parliament,  the  writ  issues  under  warrant 
of  the  Speaker  by  the  authority  of  the  house 
itself,  and  the  Speaker  is  empowered  by  sta- 
tute to  direct  the  issue  of  writs  on  vacancies 
during  a  recess. 

VI.  Meeting  of  Parliament.  Pre^mtwffy 
Proceedings. — The  new  parliament  meets  on  the 
return  day  of  the  writ,  unless  prorogued  by 
writ  of  prorogation  ;  but  when  it  is  mtended 
that  it  should  meet  for  the  actual  despatch  oi 
business  on  the  day  to  which  it  is  prorogued, 
notice  to  that  effect  is  given  by  proclamation, 
and  the  parliament  begins  only  on  the  day  to 
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which  it  is  prorogned.  The  acts  of  meeting  and 
passing  a  statute  constitute  together  a  session. 
Upon  the  assembling  of  parliament  the  soye- 
reign  meets  it  in  person,  or  by  representation, 
and  explains  in  his  speech  the  reasons  of  con- 
rening  it.  In  modem  times,  the  speech  is  not 
delivered  until  the  commons  have  chosen  a 
speaker,  which  they  receire  a  command  from 
the  crown  to  do. 

The  first  occasion  on  which  this  important 
officer  is  expressly  named  occurs  in  the  parlia- 
ment 51  Eaw.  III.  He  acts  entirely  us  the 
servant  of  the  house  which  appoints  him.  He 
takes  the  chair,  which  he  cannot  do  unless 
forty  members  are  present ;  maintains  order ; 
explains  and  informs  on  questions  of  order 
or  practice.  He  cannot  speak  except  upon 
questions  of  order,  nor  vote  unless  in  case 
of  equality  of  yotes ;  or  in  committees  of  the 
whole  house,  where,  as  soon  as  the  chair  is 
taken,  he  is  reduced  to  the  Tooting  of  an 
ordinary  member.     [Sfbaxbb.] 

Immediately  upon  the  meeting  of  every  new 
parliament  the  requisite  oaths  are  administered 
to  the  members ;  but,  previous  to  being  sworn, 
every  person  returned  is  to  all  intents  and 
purposes  a  member  of  the  house,  except  as  to 
the  right  of  voting  only.  Before  the  queen's 
speech  is  taken  into  consideration,  it  is  usual  to 
read  a  biH  as  a  matter  of  form.  The  queen's 
speech  being  then  reported  to  the  house,  an 
address  of  thanks,  as  moved  or  as  amended,  is 
returned. 

The  method  of  proceeding  in  making  laws 
].■»,  for  the  most  part,  similar  in  the  two  houses, 
but  different  in  public  and  private  bills. 

VII.  Method  of  Proceeding  on  BilU  in 
general. — Statutes  are  divided  into  public  and 
private;  and  the  distinction  arises  from  the 
local  or  personal  character  of  the  latter  class, 
and  from  the  payment  of  fees,  which  are  due  on 
private  and  not  on  public  Acts.  Constitution- 
ally, public  Acts  are  in  general  such  as  relate 
to  the  kingdom  at  large ;  priMite  Acts,  to  indi- 
viduals and  classes.  Judicially,  the  distinction 
between  the  classes  is,  that  the  courts  of  justice 
are  officially  bound  to  notice  public  Acts ;  but 
private  Acts  must  be  formally  shown  or  pleaded 
unless  they  have  a  clause  to  prevent  this 
being  necessary.     [Statutb.] 

All  private  bills  affecting  the  peerage  must 
begin  with  the  lords ;  all  bills  which,  directly 
or  indirectly,  impose  a  charge  on  the  people, 
must  begin  with  the  commons.  This  class, 
therefore,  includes  aU  bills  under  which  tolls 
may  be  levied  for  private  benefit ;  such  as  bills 
for  making  roads,  canals,  railways,  bridges  and 
enclosure  bills.  But  the  increase  of  private 
bills  in  parliament  has  of  late  ^ears  been  so 
great,  that  the  strict  rule  in  tbs  respect  has 
been  recently  relaxed,  and  a  considerable  num- 
ber of  bills  for  new  railways  and  the  like 
purposes  are  now  annually  first  introduced  in 
the  lords. 

AU  other  private  bills  majr  begin  with  either 
house   indifferently;    but,  in  practice,  some 
private   enactments— viz.  estate  bills,  which 
821 


enlarge  or  alter  the  power  of  individuals  iu 
disposing  of  their  property;  divorce  bills; 
&c — begin  in  the  lords  ;  that  house,  from  its 
judicial  character,  being  supposed  to  be  best 
fitted  for  the  discussion  of  similar  subjects. 
On  the  other  hand,  bills  concerning  the  par- 
liamentary rights,  &c.  of  particular  places,  usu- 
ally commence,  by  custom,  in  the  commons. 
There  is  one  instance  of  a  bill  whidi  begins 
with  neither  house,  but  with  the  crown ;  viz. 
a  bill  for  a  general  pardon.  Bills  are  always 
read  in  each  house,  after  leave  has  been  given 
to  bring  them  in,  three  times  before  they  are 
passed  (with  the  exception  of  bills  of  grace, 
such  as  for  a  general  pardon,  which  are 
passed  on  the  fint  reading).  The  second 
reading  affords  the  Intimate  period  for  dis- 
cussion on  the  principle  of  the  bill.  If  a  bill 
be  rejected,  either  on  the  first  or  second  read- 
ing, it  cannot  be  again  proposed  that  session. 
After  the  second  reading,  the  bill  is  committed, 
i.  e.  referred  to  a  committee  of  the  whole  house, 
and,  in  some  cases,  to  a  select  committee.  Such 
a  committee  requires,  in  the  commons,  the  pre- 
sence only  of  forty  members ;  in  the  lords,  of  all 
members  in  attendance.  In  committee  the  bill 
is  debated  clause  by  clause,  with  the  advantage 
that  members  are  not  restricted,  as  in  a  debate 
of  the  house,  to  speaking  once.  The  proper 
pro>ince  of  the  committee  is  to  consider  the  bill 
in  its  details.  When  the  bill  has  gone  through 
the  committee,  the  chairman  reports  it  to  the 
house,  with  such  amendments  as  the  committee 
may  have  made.  The  house  can  then  agree  or 
disagree  with  the  amendments  of  the  commit- 
tee. [Amendment.]  The  bill  is  afterwards 
read  a  third  time.  A  bill  thrice  read,  and 
passed,  admits  of  no  further  alteration,  except 
for  clerical  errors.  A  bill  sent  from  the  com- 
mons to  the  lords  is  usually  read  the  first  time 
in  the  latter  house  on  the  day  on  which  it  is 
brought ;  and,  when  it  has  passed  through  the 
different  stages,  is  sent  back  to  the  commons, 
with  the  amendments,  if  any  have  been  made^ 
with  which  the  commons  then  agree  or  dis- 
agree ;  the  salne  process,  substantially,  being 
followed,  vice  versA,  where  the  bill  originates 
with  the  lords.  The  amendments  returned 
with  a  bill  from  one  house  to  another  are  taken 
into  separate  consideration;  and  the  amend- 
ments, if  agreed  to,  are  always  considered  as 
proceeding  from  that  house  in  which  the  bill 
first  originated.  If  one  house  cannot  agree  to 
the  amendments  proposed  by  the  otiher,  a 
conference  is  usually  held  between  members 
deputed  by  each  house,  the  conference  being 
desired  by  that  house  which  disagrees  with 
the  amendments  in  question.  If  the  house 
which  amends  is  not  satisfied  at  the  first  oon- 
ference  with  the  reasons  alleged  for  its  dis- 
agreement by  the  other,  it  desires  another  con- 
ference ;  if  this  too  is  unsuccessful,  what  is 
termed  a  free  conference  may  be  demanded,  in 
which  the  manaffers  of  the  conference  are  not 
confined  to  the  delivery  of  written  reasons,  but 
may  urge  their  own  arguments.  If  one  or 
mote  free  conf erences  faU  of  produdng  unani- 
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nut  J,  the  bill  is  dropped.  It  is  necassaiy  to 
obserre,  that  in  bills  of  snpply  (which  originate 
in  the  commons)  the  lords  cannot  make  any 
except  verbal  amendments ;  they  must  either 
admit  or  reject  altogether.  When  a  bill  has 
passed  both  houses,  it  is  deposited  in  the  House 
of  Lords,  to  wait  for  the  royal  assent  (except 
in  the  case  of  a  bill  of  supply,  which  is  pre- 
sented by  the  Speaker  to  the  throne).  The 
royal  assent  is  given  either  in  person,  or  by 
commissioners  appointed  under  the  great  seal. 
The  bill  then  becomes  a  statute,  and  is  i>rinted 
by  the  queen's  printer.  Formerly,  too,  it  was 
transcribed  into  the  Parliament  Koll,  but  since 
the  year  1849  this  practice  has  been  discon- 
tinued, and  the  original  Acts  have  been  printed. 

VIIL  Method  of  Proceeding  on  PrivaU 
Bills, — This  is  rc^^ulated  by  the  standing  orders 
of  each  house  of  parliament,  which  lay  down  a 
great  number  of  rules  of  practice,  relating  to 
the  introduction  and  passing  of  private  bills, 
which  are  of  too  minute  and  techmcal  a  charac- 
ter to  be  detailed  here.  It  may,  however,  be 
stated  generally,  that  although  private  bills 
undergo,  for  the  most  part,  the  same  formalities 
of  being  read  three  times  in  each  house,  &c.  as 
public  bills  do,  they  do  not,  as  a  general  rule, 
undeigo  any  discussion  in  the  house  itself,  it 
being  the  practice  to  refer  them  as  a  matter  of 
course  to  a  select  committee,  before  which  the 
promoters  and  opponents  of  each  biH  appear 
by  themselves  or  tneir  counsel,  and  evidence  on 
both  sides  is  received.  The  fate  of  the  bill  is, 
in  fiict,  determined  by  the  report  of  the  select 
committee,  it  beinff  very  unusual  for  the  house 
itself  to  interfere  in  the  matter.  The  practice 
is  for  the  committee  first  to  enquire  whether 
the  preamble  (which  states  the  occasion  for  the 
bill)  is  proved.  If  the  committee  report  that 
the  preamble  is  not  proved,  the  bill  fails  to  the 
ground;  but  if  the  preamble  is  accepted,  the 
clauses  are  taken  seriatim,  until  the  whole 
matter  is  disposed  of.  It  was  formerly  the 
rule  for  eveiy  question  arising  upon  a  private 
bill  to  be  decidea  by  the  select  committee  itself ; 
but  the  delay  and  expense  occiftioned  by  this 
course  was  very  great,  and  increased  annually 
with  the  increase  of  private  business.  Questions 
relating  to  compliance  with  standing  orders, 
questions  of  engineering,  and  the  like,  have  of 
late  years  acoordinffly  been  relegated  to  sub- 
ordinate tribunals  of  examiners  or  referees,  and 
this  practice  may  be  expected  to  increase. 

IX.  Standing  Ordere  of  the  House  of  Com- 
mons, — These  are  a  series  of  regulations, 
adopted  by  way  of  resolutions  of  the  house  at 
vanous  periods,  £rom  1685  to  the  present  time, 
relating  partly  to  the  internal  order,  &c  of  the 
house,  partly  to  certain  preliminaries  and  forms 
required  on  the  introduction  of  particular  bills, 
both  public  and  private,  and  to  the  promulga- 
tion of  statutes.  The  most  numerous  of  these 
relate  to  private  bills,  and  specify  the  mode  of 
signing  and  presenting,  the  time  for  delivering 
notices  sad  their  necessaiy  contents,  the  for- 
malities to  be  required  respecting  instruments, 
and  a  variety  of  other  purticulars.  When  a 
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resolution  is  made  which  is  intended  to  be 
permanent,  it  is  usual  to  add  the  form, '  Ordend 
that  the  said  resolutions  be  standing  orders  of 
the  house.'  Standing  orders  on  private  bilb 
are  sometimes  (but  only  on  special  applicatioa) 
dispensed  with  by  the  house,  or  fnzther  time, 
&c.  given  for  complying  with  them. 

X.  Buks  of  Business  in  the  two  Honaa.— 
(1.)  In  the  House  of  Commons,  A  house  for 
the  transaction  of  business  consists  of  forty 
members,  by  an  order  of  the  year  1640 ;  and, 
if  a  less  number  be  present,  the  Speaker  will 
not  take  the  chair.  This  rule  extends  to  oum- 
mittees  of  the  whole  house.  The  Speaker  of 
the  House  of  Commons  cannot  speak  in  the 
house;  the  Speaker  of  the  House  of  Lords 
may,  A  call  of  the  House  of  Commons  is  ao 
expedient  to  secure  attendance  for  an  importast 
oocasion ;  when  it  is  made,  members  abse&t 
without  leave  may  be  ordered  to  be  taken  into 
custody.  No  member  can  be  present  on  tbe 
debate  of  a  bill  or  other  business  ooneening 
himself.  When  the  Speaker's  mace  lies  npon 
the  table  of  the  House  of  Commons,  it  is  a 
house ;  when  under,  a  oonEimittee ;  when  out  of 
the  house,  no  business  can  be  done;  when  in 
the  hands  of  the  sergeant  at  the  bar,no  moticn 
can  be  made. 

With  regard  to  the  manner  of  speakisg  and 
voting  in  the  commons,  motions  are  made,  and 
petitions  presented,  by  a  member  t»  his  jpUua, 
The  member  who  moves  a  motion  puts  it  in 
writing,  and  delivers  it  to  the  Speaker,  who, 
when  it  has  been  seconded,  puts  it  to  thd 
house ;  it  ainnot  then  be  withdrawn  except  by 
leave  of  the  house.  The  motion  to  adjcwn  is 
put  in  order  to  supersede  a  motion  of  which 
the  house  is  already  in  possession.  The  motion 
for  reading  the  orders  of  the  day  has  equally 
the  effect  of  superseding  the  existing  question. 
The  motion  for  the  previous  question  has  been 
commonly  but  mistakenly  attributed  to  & 
Hairy  Vane,  as  its  inventor.  It  can  take 
place  only  in  a  house,  and  not  in  a  oommittee; 
m  which  latter  the  equivalent  motion  is,  tket 
the  chairman  do  now  letnm  the  chair.  The 
Speaker  names  the  member  wiiom  he  first 
perceives  to  rise  in  order  to  speak;  but  the 
house  is  not  bound  by  the  Speller's  deosioB. 
It  is  understood  to  be  the  rule,  that  a  member 
may  speak  even  afte-r  the  question  put,  if  the 
affirmative  voice  only  has  been  given,  and  the 
negative  not  yet  given. .  The  eflfect  of  the 
Speaker^s  nanwig  a  member  an  the  oecasion 
of  disorder  in  the  house,  is  that  audi  member, 
after  being  heard,  if  he  pleases,  is  directed  to 
withdraw,  and  the  house  then  oonsiden  iHiat 
penalty  to  inflict.  In  the  commons,  votes  an 
given  by  ag  and  no;  if  a  division  is  demanded, 
the  Speaker  (by  a  resolution  of  1603)  appoints 
two  tellers  on  each  side  to  count  Strugers 
are  directed  to  withdraw,  and  the  doors  dosed 
before  the  question  is  put  On  adivisioD^it 
was  formerly  the  course  for  one  party  to  leave 
the  bod^  of  the  house,  while  the  o&erremained ; 
though  m  committee  of  the  whole  house  Uie  ^ 
went  on  one  side  and  the  noea  on  the  other.  Bat 
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Boeordiii^  to  pnse&t  piaetdoe  both  parties  retire 
into  sepante  lobbies  provided  for  that  purpose, 
and  are  counted  as  they  re-enter  the  house. 
The  Speaker  has  the  casting  vote  in  a  house, 
the  chairman  in  a  committee. 

(2.)  In  the  House  of  Lords.  The  general 
roles  of  proceeding  in  the  House  of  Lords  yary 
little  in  materialpoints  from  those  adopted  by 
the  commons.  The  Speaker  can  debate  as  well 
as  vote.  The  privilege  of  the  lords  to  vote  by 
proxy  is  onl^  by  license  from  the  crown.  Prox- 
ies fpom  spiritual  lords  are  only  to  spiritnal : 
I  proxies  from  temporal  only  to  tempNoraL  Ko 
ord  can  hold  more  than  two  proxies.  The 
lord  chanoeUor  is  ex  officio  Speaker  of  the  House 
of  Lords ;  and  as  he  is  able  to  speak  and  rote, 
he  has  no  casting  vote :  the  rule,  therefore,  in 
case  of  equality  of  voices,  always  is,  that  the 
presumption  is  in  fiivour  of  the  negative  side. 

Messages  between  the  two  houses  are  sent 
by  one  of  the  derks  at  the  table.  Messages 
firom  the  crown  are  of  various  sorts :  those  to  Uie 
commons,  to  desire  any  proceeding  on  their  part, 
are  usually  written  under  the  royal  sign  manual ; 
those  which  are  sent  when  a  member  of  the 
house  is  put  under  arrest  on  account  of  the  public 
service  are  verbal,  and  delivered  by  a  minister 
of  the  department  of  service  concerned. 

XI.  Jurisdiction  of  Parliament  as  a  Court  of 
Justice. — ^L  Por  the  trial  of  a  peer,  indicted  for 
treason  or  felony,  or  for  misprision  of  either, 
the  lords  spiritual  and  temporal  sit  as  the 
court  of  the  lord  high  stowara  of  England,  an 
office  which  is  in  general  created  pro  Mo  vice  by 
a  commission  under  the  great  seaL  But,  if  the 
trial  should  occur  during  the  sitting  of  parlia- 
ment, it  is  said  to  be  before  the  court  '  of 
our  lady  the  queen  in  parliament ; '  in  which 
esse  the  high  steward  is  only,  as  it  were,  pro 
tempore  spraker  of  the  house,  and  has  a  vote 
with  the  other  peers ;  whereas,in  his  own  courte, 
held  in  the  recess  of  parliament,  he  is  judge  of 
the  court,  and,  like  any  other  judge,  sole  arbiter 
on  the  question  of  law. 

ii.  The  House  of  Lords  has  also  a  twofold 
jurisdiction :  1.  in  criminal  cases,  2.  in  dvil 
esses. — 1.  The  first  is  for  the  trial  of  high 
oimss  and  misdemeanours  by  the  method  of 
narliamentanr  impeachment  by  the  House  of 

Commoos.    [Imfbachmeht.]    The  proceeding  ^ 

on  a  bill  of  attainder,  or  of  pains  and  penalties,  |  issued.  The  duration  of  the  privilege,  in  the 
is,  in  fact,  a  legislative  act,  and  nOt  a  judicial  i  case  of  members  of  the  lower  house,  is  not 
one.  [Attaimdbb;  Painb  and  Fbnaltibs,  Bill  exactly  defined.  It  is  the  general  opinion  that 
OF.]    2.  The  jurisdiction  of  the  House  of  Lords,  i  it  extends  forty  days  after  every  prorogation, 

in  dvil  cases,  is  divided  by  Lord  Hale  into   '*-''  *^-*-- v^^ —  *i. ^ :-^-j  i^? — 

their  jurisdiction  in  the  first  instance,  and  in 
the  second  instance  as  a  court  of  appeal ;  but 
the  former,  which  consisted  in  special  powers 
of  interference,  occasionally  exerdsed  for  par^ 
tieular  purposes,  is  now  obsolete.  In  the  last 
instance,  the  House  of  Lords  is  the  supreme 
court  of  judicature  in  the  kingdom.    Appeal 


tory  matter.  On  write  of  ^rror,  the  House  of 
Lords  pronounces  the  judgment;  on  appeals, 
it  gives  directions  to  the  court  below  to  rectify 
ite  own  decree. 

XII.  Privilege  of  Parliament,  in  the  ordinary 
sense  of  the  words,  denotes  the  privileges  of 
individual  members  of  either  hoise,  eiyoyed 
by  virtue  of  their  seats.  These  privileges  are 
partly  limited  by  known  precedent,  or  by 
stetute;  but  they  are  to  a  great  extent  custom- 
ary, and  the  houses  themMlves  constitute  the 
only  tribunals  before  which  the  enquiry  whe- 
ther their  privileges  have  been  viokted  or  not 
can  be  instituted. 

The  first  privilege  is  freedom  of  speech  in 
debates :  this  daim  is  sanctioned  by  the  stet. 
2  Wm.  &  Mary  %,  which  declares  the  liberties 
of  the  people.  This  privilege  does  not  extend 
to  the  publication  of  what  is  spoken :  if  a  mem- 
ber publish  his  speedi  without  the  authority 
of  the  house,  he  is  liable  to  the  common  legal 
tribunals  for  its  contento.  An  exception  to  the 
privilege  also  is  to  be  found  in  the  jurisdiction 
of  the  house  itself;  which  has  the  power  of 
committing  expelling,  or  fining  (^e  latter  not 
exerdsed  since  the  reign  of  Eluabeth)  a  mem- 
ber for  a  libel  or  contempt  against  the  dignity 
of  the  house. 

The  next  privilege,  of  freedom  from  arrest 
in  dvil  suite,  is  probably  as  old  as  parliament 
itsell  Privilege  of  parliament  was  formerly 
supposed  to  exempt  peers  and  members  of  the 
House  of  Commons  from  civil  actions  as  well 
as  arreste ;  but  this  was  finally  abolished  bv 
10  Greo.  III.  This  privilege  extends  to  Scoteh 
and  Irish  peers,  though  not  having  seats  in 
parliament.  The  exemption  does  not  extend 
to  criminal  cases  or  breaches  of  the  peace ;  or  to 
attechmente  in  case  of  contempt  by  the  superior 
court.  And,  by  a  peculiar  process  enacted  by 
10  Geo.  III.,  but  now  regukted  by  12  and  13 
Vict,  c  106,  a  member  of  parliament  may  be 
made  a  bankrupt.  Unless  the  bankrupt^^  is 
superseded  within  twelve  months  from  ite 
being  issued,  he  vacates  his  seat.  The  libera- 
tion of  parties  improperly  arrested  is  efiected 
either  by  the  authority  of  the  houses  them- 
selves, or,  when  parliament  is  not  sitting,  or 
(in  the  case  of  peers)  when  it  is  dissolved, 
on  motion  in  the  courte  from  which  the  process 


and  forty  before  the  next  appointed  meeting. 
Members  of  parliament  are  not  liable  to  be 
called  on  to  serve  as  jurors  during  sitting  or 
adjournment, 

The  general  or  '  andent  and  just '  privileges 
of  the  houses  are,  as  has  been  said,  undefined. 
'The  law  of   parliament,'  says  Hallam,   'as 

^ „  determined  by  regular  custom,  is  incorporated 

lies  to  it,  by  writ  of  error,  from  thesubonunate  ,  into  our  constitution ;  but  not  so  as  to  war- 
oommon  law  court  of  appeal  of  the  Exchequer  .  rant  an  indefinite  uncontrollable  assumption  of 
Chamber;  and  appeal  frx>m  the  High  Court  of  |  power  in  any  case,  least  of  all  in  judidal 
Chancery  also^  not  only  in  order  to  obtein  the  ,  proceedings,  where  the  form  and  essence  of 
reversal  of  a  deqree,  but  also  on  any  interlocu- 1  justice  are  inseparable  from  each  other.'  There 
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have  been  several  instances  in  which  qnestions 
relating  to  parliamentary  privilege  have  come 
before  the  ordinary  courts,  in  actions  for  libels 
contained  in  papers  published  by  order  of 
parliament  (now  provided  for  by  stat.  3  and  4 
Vict.  c.  9),  or  for  arrests  made  under  the  Speak- 
er's warranty  &c.  Questions  of  this  nature  are 
at  present  in  an  unsettled  and  unsatis&ctory 
position. 

Besides  the  general  privilege  of  parliament, 
we  may  here  briefly  notice  the  privileges  claimed 
by  the  two  houses,  or  by  members  of  them, 
with  respect  to  the  conduct  of  their  legislative 
proceeding's. 

Two  privileges  peculiar  to  the  House  of  Lords 
are :  1.  That  possessed  by  evjrjr  peer  of  giving 
his  vote  by  proxy  (see  anti,  Hides  of  Business 
in  the  two  Houses) ;  2.  That  which  he  possesses 
of  entering  on  the  journals  of  the  house  his 
dissent  from  a  vote  of  the  house,  together  with 
his  reasons  for  it,  which  is  styled  his  protest 
The  first  protest,  with  reasons  annexed,  is  said 
by  Lord  Clarendon  to  have  been  made  in  164  L 

Of  the  peculiar  privileges  of  the  House  of 
Commons,  the  most  important  is  that  of  ori- 
ginating fldl  money  bills ;  and  this,  in  principle, 
is  a  very  ancient  part  of  the  constitution.  Itut 
it  was  not  before  1690  that  it  was  fully  estab- 
lished that  the  lords  could  not  alter,  any  more 
than  originate,  any  rate  or  tax  granted  by 
the  commons.  This  privilege  is  now  under- 
stood under  the  following  limitations :  In  bills 
of  aid  and  supply,  the  lords  can  neither  ori- 
ginate them  nor  make  any  alterations  beyond 
verbal  amendments.  In  bills  which  impose 
pecuniary  burdens  as  a  collateral  object — such, 
for  example,  as  bills  for  turnpike  roads  and 
canals,  or  for  the  management  of  the  poor — the 
lords  may  make  amendments,  but  not  such  as 
affect  the  quantity,  disposition,  or  collection  of 
the  rate.  No  amendments  may  be  made  by 
the  lords  which  appear  likely,  in  their  conse- 
quences, to  bring  a  charge  on  the  people ;  nor 
can  they  insert  or  alter  any  pecuniaiy  penalties 
and  forfeitures  in  a  biU. 

By  a  resolution  bearing  date  1667,  and  now 
strictly  adhered  to,  any  proposition  for  taxing 
the  subject  must  be  first  examined  by  a  com- 
mittee of  the  whole  house,  and  their  opinion 
reported.  The  effect  of  this  rule  is,  that  sub- 
jects on  which  frequent  speaking  by  the 
same  member  and  other  departures  from  regu- 
lar proceedings  are  desirable,  are  discussed  in 
a  meeting  unfettered  by  some  of  the  special 
rules  of  the  house. 

"V^en  a  bill  of  supply  has  received  the  con- 
currence of  the  lords,  it  is  returned  to  the 
commons,  and  by  them  presented  to  the  throne. 

XIII.  Adjournment. — An  adjournment  is  a  | 
continuance  of  the  session  from  one  da^  to  | 
another.    This  is  done  by  each  house  for  itself  i 
either  from  day  to  day,  or  over  a  recess,  as  at 
Christmas  and  Easter.    lo  neither  house  can  ' 
the   Speaker  adjourn  unless  upon  motion  of 
the  house,  except  when   there  is  no  quorum 
present,  or  when  he  is  otherwise  empowered 
to  adjoum  the  house. 
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XIV.  Prorogation  of  Parliameat.-^A  fTO- 
rogation  is  the  continuance  of  parliament  nom 
one  session  to  another ;  and  is  made  by  the 
royal  authority,  either  erpteaaed,  by  the  lord 
chancellor  in  the  sovereign's  presence,  or  by  wiit 
under  the  great  seal,  or  b^  commiairinn.  In  the 
proclamation  for  prorogation,  if  it  is  intended 
that  parliament,  when  next  it  meets,  shall  pro- 
ceed to  the  despatch  of  business,  notice  is  given 
of  that  purpose;  and  in  cases  of  urgency  the 
queen  is  empowered  to  call  tqgetfaer  parliunent 
with  fourteen  days*  notice  only,  even  when  it 
has  been  prorogued  to  a  more  distant  day. 

XV.  Ikssolutkn  of  ParUametU  is  eSectei 
either,  1.  By  the  sovereign's  will,  which  is  the 
exercise  of  one  of  his  highest  prerogatives:  this 
is  usually  done  by  proclamation  after  parliament 
has  been  prorogued.  2.  By  the  demise  of  the 
crown;  butby  7&8  Wm.lLL  the  existing  par- 
liament continues  six  months  after  that  event; 
assembles  inmiediately,  if  under  prorogation  or 
adjournment ;  and  if  there  be  no  parliament  at 
the  time,  the  members  of  the  last  parliament  are 
empowered  to  reassemble  themselves.  3.  Br 
efflux  of  time;  viz.  at  Uie  end  of  eveiy  seventh 
year  (if  not  sooner  dissolved  by  the  Septennidi 
Act  1  Geo.  I.  s.  2  c.  38).  The  eeren  years  aie 
counted  &om  the  day  on  which  parliament  wis 
appointed  to  meet  in  the  writ  of  summons. 
(See,  as  the  most  useful  authority.  May  s  Lax 
and  Practice  of  Parliament ;  see  also  datsell's 
Precedents  in  Parliament.) 

The  parliament  of  France,  like  those  of 
Englana  and  Naples,  was  in  its  origin  a  con- 
vocation of  the  great  vassals  of  the  crown,  vbo 
treated  of  judicial  as  well  as  politicd  matters 
in  their  assemblies.  St.  Louis  was  &e  king 
who  first  introduced  into  this  body  oonnseUors 
of  inferior  rank,  chiefly  eodesiaaties,  as  legal 
assistants ;  and  the  earliest  registers  of  the  pro- 
ceedings of  the  parliament,  which  afterwirds 
becanae  fixed  at  Paris,  are  of  the  date  of  1254. 
The  important  step  of  rendering  that  oouit 
permanent,  and  fixing  its  seat  in  the  capital 
city  is  generally  attributed  to  Philip  the  Fair 
(1304):  from  that  time  the  grMt  barons 
gradually  discontinued  their  attendance,  and 
Uie  lawyers  occupied  the  higfaor  places  and 
more  important  functions  of  the  oomt  The 
twelye  peers  of  France,  however,  remained  con- 
stant members  of  the  parliament,  after  the  other 
great  vassals  had,  by  disuse,  ceased  to  be  con- 
sidered  as  members  of  it  (although  Uiey,  like- 
wise, in  process  of  time,  c^ised  to  take  port  in 
its  judicial  business).  The  parliiunent  of  Paris 
thenceforward  remained  the  chief  tribunal  of 
the  country  until  the  revolution,  with  the  ex- 
ception of  the  short  period  of  its  suppression 
by  Louis  XV.  in  1771 ;  but  as  the  peat  fiefeof 
the  French  monarchy  were  euccessiyely  united 
to  the  crown,  the  supreme  feudal  court  of  each 
was  invested  with  the  title  and  attributes  of 
a  parliament.  These  were  fixed  at  Toulouse, 
Grenoble,  Bordeaux,  Dijon,  Besancon,  Houeo, 
Aix,  Pan,  Rennes,  Meti  Booay,  Nancy.  The 
most  remarkable  prerogative  exercised  by  the 
|)arliamentB  is  one  of  which  the  origin  has 
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not  been  aatasfBCtorily  accounted  for ;  that  of 
registering  the  edicts  of  the  soYereign,  and 
thereby  giying  them  the  force  of  law.  M. 
Mejer  (IfutUuHans  JvdiciaireSf  liy.  iv.  ch.  ix.) 
siippoaes  that  it  arose  from  the  character  of  the 
parliament^  as  the  court  of  the  feudal  lord  lof 
each  proTince ;  thus  the  edict  of  the  king 
of  France  was  referred  to  the  parliament  of 
Bordeaux,  to  examine  whether  it  interfered 
with  the  special  rights  and  duties  of  the  same 
sovereign  as  duke  of  Quienne,  &c.  It  appears, 
however,  to  have  been  the  received  doctrine,  bj 
the  end  of  the  fourteenth  century,  that  this 
formality  of  registration  was  essential  to  the 
validity  of  an  edict  in  every  province.  Hence 
the  important  part  which  the  parliaments,  and 
especially  that  of  Paris,  so  often  enacted  in 
French  history,  in  modifying  the  otherwise 
absolute  power  of  the  monarchs.  [Bed  of 
JusncB.]  It  was  usual  for  the  parliament  of 
Paris,  and  undoubtedly  legal,  ^although  not 
customary,  for  the  other  parUaments,  to  convey 
remonstrances  to  the  lung  on  the  subject  of  his 
edicts.  But  Louis  XIV.  ordained  that  these 
remonstrances  should  always  be  presented  after 
they  had  testified  their  obedience  by  registering 
them.  The  parliaments  had  also  a  power  of  a 
legislative  character,  that  of  pronouncing  arrits 
de  rifflemenif  by  which  they  gave  authoritative 
decisions  on  legal  questions,  binding  not  only 
on  present  but  in  future  cases.  The  counsellors 
of  parliament  were,  by  a  law  of  Louis  XI., 
immovable  except  in  case  of  legal  forfeiture; 
but  the  place  of  counsellors  and  presidents 
soon  became  purchasable,  and  afterwards  trans- 
missible by  hereditary  descent.  Hence,  in 
part,  the  powerful  esprit  de  corps  which  dis- 
tinguished those  bodies.  As  a  high  court  of 
appeal,  thfe  parliament  of  Paris  was  divided 
into  five  chambers :  one  termed  the  great 
chamber,  three  dee  enquSiea,  one  des  reguetes. 
Besides  these,  the  chambre  de  la  toumeUe,  in 
which  criminal  cases  were  tried,  was  a  fluc- 
tuating court,  in  which  members  of  all  the 
regular  chambers  sat  in  turn. 

Parlour  (Fr.  parler,  to  apeak).  This  word 
signified  originally  the  little  room  in  which 
nuns  and  monks  give  interviews  to  their  visi- 
tors ;  or  in  which  the  novices  converse  together 
at  the  hours  of  recreation. 

ParmenlaiilstB.  In  Ecclesiastical  History, 
a  name  given  to  the  Donatists,  from  Parme- 
nianus,  bishop  of  Carthage,  one  of  their  chief 
leaders,  and  an  antagonist  of  Augustine. 

Pcumentienu  A  South  American  genus 
of  Crescentiaceat  bearing  peculiar  fleshy  cylin- 
drical fruit,  whence  one  of  the  species,  P.  cer«- 
ferdt  found  in  Panama,  is  sometimes  called 
the  Candle-tree.  The  fruits  are  often  four 
feet  long,  and  somewhat  resemble  yellow 
wax  candles ;  they  have  a  peculiar  apple-like 
smelL  The  fruit  of  P.  edtde  is  eaten  by  the 
Uexictos. 

Pamaams.  A  mountain  in  Phocis,  sacred 
to  Apollo  and  the  Muses.  On  its  side  stood  the 
city  of  Delphi,  near  which  flowed  the  Castalian 
■pring. 
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Parody  (Qtf»  Top^ik).  A  species  of  com- 
position in  which  the  form  and  expression  of 
pave  or  serious  writings  are  dos^y  imitated 
in  similar  passa^  of  a  ridiculous  character. 
Parodv  is  a  species  of  burlesque  [Boblbsqub]  ; 
but  the  imitation  is  more  dose  and  exact 
than  in  ordinaiy  burlesque  composition.  The 
Greek  Batbachohtoicachea,  though  a  very 
ingenious  specimen  of  the  burlesque,  is  not, 
in  the  modem  sense  of  the  word,  a  parody. 
The  French  critics  have  attempted  but  hardly 
established  a  distinction  between  parody  and 
travcitie. 

Parol  (Fr.  parole).  In  Law,  word  of  moutK 
Thus,  a  parol  agreement  is  contrasted  with  one 
in  writing,  parol  with  written  evidence,  &c. 
But  the  term  is  also  used  to  indude  written  as 
wdl  as  verbal  agreements,  and  to  distinguish 
both  from  specialties  or  deeds.     [AoBBBsairr ; 

EvIDBNOB;  SFBCIAI.TT.] 

Parole.  In  Military  language,  the  promise 
on  honour  to  reappear  when  called  for,  given 
by  a  prisoner  allowed  to  go  at  large.  Aiso  the 
pass-word,  daily  given  out  by  the  commanding 
ofiScer,  in  field  or  garrison. 

Paronomasia  (6r.  from  wapd,  and  ivofia, 
a  najne).  In  Rhetoric^  a  figure  by  which  the 
same  word  is  used  in  difibrent  senses,  or  words 
similar  in  sound  are  set  in  opposition  to  each 
other ;  so  as  to  give  a  kind  of  antithetical  force 
to  the  expression. 

Paronyobla  (Or.  vapdj  and  j>i^,  the  nail): 
A  whitlow ;  an  abscess  imder  or  on  the  side  of 
the  nail. 

PABomrcHiA.  In  Botany,  the  name  of  an 
inconspicuous  genus  of  herbs>  bdonging  to  the 
lUecebracem. 

Paronymoiis  (Gr.  imp^yvfios).  In  Gram- 
mar, words  of  sinular  derivation,  or  principal 
words  with  their  derivation ;  e.g.  e^us,  egues, 
equito  ;  man,  manhood^  mankind. 

Paropblte.    A  kind  of  Agalmatolite. 

Parotid  Oland  (Gr.  Topcaris,  from  oh,  the 
ear).  A  large  gland  situated  under  the  ear, 
between  the  s^gomatic  process  of  the  temporal 
bone  and  the  angle  of  the  lower  jaw.  It 
secretes  saliva,  which  is  carried  into  the  mcuth 
by  the  Stenonian  duct. 

Parotitis.  Inflammation  of  the  parotid 
gland.     [Mxjicps.] 

Paroxsram  (Gr.  rapo^vafUt,  f^m  h^vs, 
sharp).  In  Medicine,  the  periodicid  exacerba- 
tion of  a  disease. 

Parr.  This  name  is  applied  in  most  parts 
of  England  and  Scotland  to  the  young  of  the 
salmon  {Salmo  solar,  Linn.)  up  to  near  the  end 
of  their  second  year,  when  they  lose  their  dark 
lateral  bars  by  the  superaddition  of  a  silvery 
pigment,  and  congregate  together  for  their 
seaward  migration.  From  the  circumstance 
of  the  milt  being  developed  at  this  inmiature 
period,  a  precodous  condition  by  no  means 
uncommon  in  the  cold-blooded  tribes,  the  parr 
has  been  regarded  by  some  ichthyologists  as  a 
distinct  species,  and  was  described  as  such  by 
Willughby  and  Ray,  under  the  name  of  Salmo 
talmulus.    [Salxoit.] 


Digitized 


by  Google 


PARREL 

Vanrel  (Port,  apaielho).  In  Kaval  kn- 
goage,  tb«  collar  of  greased  rope,  or  the  tracks, 
by  which  a  yard  is  confined  to  the  mast  while 
it  slides  up  and  down  it. 

Varriolde  (Lat.  pariicidinm,  from  pater,  a 
father^  and  csedo,  /  lkl£).  Properly,  the  mnrder 
or  murderer  of  a  father.  But  the  term  is  also 
extended  to  the  murder  of  any  near  relatiye,  as 
a  husband,  wife,  mother,  i&c. ;  and  by  the  juris- 
prudence of  some  countries  even  to  Uiat  of  dis- 
tinguished or  sacred  persons.  The  Athenians 
had  no  law  against  parriddes,  from  an  opinion 
that  human  atrocity  could  never  reach  to  the 
guilt  of  parricide.  This  was  also  originally 
the  case  at  Rome;  but  at  a  later  period 
parricide  was  punished  by  the  Roman  law 
with  greater  seyerity  than  any  other  kind 
of  homicide.  The  delinquent,  after  being 
Boouzged,  was  placed  in  a  leathern  sack,  with  a 
dog,  a  cock,  a  viper,  and  an  ape,  and  so  cast 
into  the  Tiber.  The  English  law  treats  this 
crime  as  simple  murder. 

Vwrrot.    [Psimicus.] 

Parrot  CoaL    [CAmoo.  Coax..] 

Farsee.  The  name  given  by  Englisb 
writers  "to  the  Persian  refugees,  driven  from 
their  country  by  the  persecutions  of  the 
Mussulmans.  They  now  mhabit  various  parts 
of  India.  Their  principal  emigration  to  Surat, 
and  the  neighbouring  coast,  is  supposed  to 
have  taken  place  about  the  end  of  the  eighth 
century.  (Max  Miiller*s  Lecturea  on  the  Science 
qf  Language,  192.)  The  sacred  fire,  the 
emblem  of  their  religion  [Ouebbbs],  called 
hehrenty  is  believed  by  them  to  have  been 
brought  by  Hie  first  emigrants  from  Persia, 
and,  after  many  changes  of  place,  is  now  pre- 
served at  Odisari  and  Nausari,  near  Surat,  and 
at  Bombay.  In  this  latter  dty,  under  the  pro- 
tection of  the  British  government,  they  have 
grown  into  a  colony  of  considerable  numbers 
and  of  great  opulence.  They  have  become 
particularly  distingmshed  in  the  art  of  ship- 
building, and  the  dockyard  of  Bombay  is 
now  almost  exclurively  in  their  hands.  Their 
character  is  variously  estimated  by  different 
observers ;  but  aU  agree  in  attributing  to  them 
industry  and  economy,  and  attachment  to  their 
religion,  and  to  those  of  the  higher  dass  strong 
sentiments  of  honour  and  honesty.  Their 
number  is  said  to  equal  700,000;  and  at 
Bombay,  according  to  late  calculations,  at 
least  20,000.    [Dualism  ;  Htusm.] 

ParalBir*  The  art  of  resolving  a  sentence 
into  its  grammatical  elements  or  parts. 

Parsley  (Fr.  persil,  Or.  tetrpoviKunv),  A 
well-known  garden  herb  used  for  flavouring, 
the  produce  of  Petrosdinum  saHvum,  an  Um- 
belliferous plant  found  in  the  South  of  Europe. 
The  wild  form  has  plane  much-divided  leaves, 
and  is  sometimes  mistaken  for  the  Fool's 
Parsley  (^husa  Cynapmm),  a  poisonous  weed 
of  garden  ground;  but  this  cannot  happen 
if  the  crispy-leaved  varieties  known  as  curled 
parsley  are  used. 

Parsnip  (Lat.  pastinaca,  Dutch  pastemak: 
the  latter  half  of  the  English  name  being  the 
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nip  of  Toznip,  a  tap  root:  Wedgwood).  The 
name  of  one  of  our  eommon  esculent  roots, 
furnished  by  PasHnaca  sativa,  an  Umbellifer- 
ous plants  which,  like  the  Carrot,  Oabbage,  and 
many  others,  has  been  ameliorated  byeoltiTBtiflQ 
and  selection,  until  it  has  become  changed  from 
a  useless  weed  into  a  most  useful  and  nutritioos 
article  of  vegetable  food.  Parsnip  roots  hare 
been  in  use  from  a  very  early  period,  and  at 
the  present  day  are  in  great  request  daring 
Lent  as  an  accompaniment  to  salt  fish.  They 
have  a  somewhat  peculiar  aitKnstic  flaTOur,  but 
are  generally  relished.  They  are  saodiarine 
and  nutritious.  What  is  called  Cow  Parsnip, 
is  the  Heradeum  sphondyliumk 

Parson  (Lat.  persona  eodesiae).  In  Law, 
one  that  has  full  possession  of  all  the  rights  of 
a  parochial  church.  His  title  is  deriv^  from 
the  Latin  persona,  because  in  his  person  the 
church  itsdf  which  he  occupies  is  represented; 
and  he  is  a  eorporation  sole.  A  panoo,  or 
rector,  has  the  freehold  of  the  parsonage  hoose, 
the  glebe,  the  tithes,  and  other  dues,  during  his 
life.  Four  requisites  are  necessary  to  consti- 
tute a  parson :  Holt  Obdbbs,  PwBirrATiosr, 
Inshtdtiok,  and  Ikductioh  [which  seel. 

Part  (Lat.  pars).  In  Music,  a  single  line  of 
the  score  or  partition,  being  one  of  the  varioos 
instruments  or  .voices  which  constitute  the 
elements  of  the  composition.    [PABrrnoir.] 

^  Part  Owners.  In  Law,  part  owners  sie 
distinguished  from  partners,  as  holding  pro- 
perly (chiefly  ships)  in  individual  shares  withont 
liability  for  each  other^s  debts  or  engagements. 

Parterre  (Fr.).  In  Gardening,  a  system 
of  beds  of  different  shapes  and  sizes  in  which 
flowers  are  cultivated,  with  intervening  spaces 
of  gravel  or  turf  for  walking  on.  The  form  of 
the  beds  may  vary  according  to  the  taste  of  the 
designer;  but  their  breadUi  should  never  be 
greater  than  will  admit  <^  the  spectator  vho 
wishes  to  gather  flowers,  or  the  gardener  who  is 
to  cultivate  them,  reaching  the  middle.  Where 
the  object  is  chiefly  to  produce  a  display  of 
flowers,  the  beds  should  be  of  simple  shapes, 
with  few  acute  angles,  as  these  osn  never 
be  oonrpletely  covereid  with  plants ;  but  vrhere 
the  object  is  to  display  a  curious  figure,  to 
be  seen  from  a  point  considerably  above  the 
level  of  the  parterre,  the  beds  may  be  formed 
of  arabea(^ue  shapes,  or  like  the  figor^  used 
in  embroidery  and  lace-work.  Figures  of 
this  kind  aro  generally  planted  with  dmrf 
box,  kept  low  by  dipping,  with  only  here  and 
there  a  flowering  plant,  or  a  small  shmb. 
placed  in  the  broaaest  parts  of  the  beds  w 
scroll-work.  Such  partenes  wero  in  use  during 
the  time  of  the  Romans,  as  appears  hr  the 
description  of  Plin/s  garden  by  himself,  in 
which  the  letters  composing  his  name  vere 
of  box,  kept  regularly  clipped,  a  practiee  not 
uncommon  in  IB^me  and  its  neighbourhood  at 
the  present  day.  Embroidered  parterres,  how- 
ever, were  brought  to  the  bluest  degree  of  per- 
fection in  the  time  of  Louis  XTV.,  wh«a  the 
arabesque  style  of  ornament  was  introduced  into 
everything.  The  floweors  and  flowering  shrubs  is 
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culture  in  those  days  were  oomparatiTely  few ; 
and  hence  the  leading  features  of  the  parterre 
were  beds  of  turf,  always  an  object  of  luzuiy, 
and  requiring  in  the  climate  of  France  to  be 
kept  up  at  ooneiderable  expense  of  watering  and 
flcroll'workof  box.  This  sort  of  parterre  was 
imitated  in  England ;  but  smooth  green  turf  not 
being  here  an  obiect  of  luxury,  b^  of  flowers 
became  more  frequently  substituted  in  its 
stead ;  and  as  the  number  of  foreign  flowers 
introduced  increased,  the  number  of  turf  beds 
and  scxoU-wark  diminished,  till,  at  the  present 
time,  the  latter  is  rarely  to  be  met  with.  In 
this  manner  has  gradually  arisen  the  modem 
English  flower  gaiden,  which  consists  of  small 
beds,  acattered  over  a  sur&ce  of  smooth  turf, 
80  as  to  combine  into  groups,  which  are  planted 
with  flowers,  or  low  flowering  shrubs ;  some- 
times in  masses  of  only  one  kind  in  a  bed,  and 
at  other  times  of  several  kinds  mixed  together. 


(Gr.  wap64yoSf  a  maiden ; 
yiyyofjuu,  to  be  bom).  In  Physiology,  the  pro- 
creation of  ofiGBpring  by  a  plant  or  animal 
independently  of  the  immediate  stimulus  of  the 
male  principle.  The  impregnated  seed  of  a 
plant  produces  a  pkyton  of  the  proper  species, 
usually  in  the  form  of  a  leaf,  with  a  stem  and 
root ;  from  this  a  succession  otphytons  may  be 
dereloped  by  gemmation,  most  of  them  having 
the  form  of  leaves ;  but,  in  the  higher  spe- 
cies of  plants,  some  may  take  the  form  of 
petals ;  others  of  stamens,  developing  the  male 
principle,  or  foBen ;  others  of  pistils,  forming 
the  female  pnnciple,  or  seed.  Sy  the  union  of 
these  two  principee  the  seed  is  impregnated, 
and  may  germinate;  but  the  series  of  in- 
dividuals succeesiTely  developed  from  the  first 
individual  from  the  seed  are  procreated  by 
vartkmiog0Mn9.  The  di£ferent  individuals 
being  organically  connected,  according  to  a 
definite  pattern  for  each  species,  form  a  com- 
pound whole,  which  is  commonly  regarded  as 
the  individual  tree  or  ahrub. 

In  the  oompound  Polypes  the  first  individxuil 
polype  from  the  impregnated  ovum  developes  a 
suoeession  of  individuals,  by  gemmation,  most 
of  which  may  resemble  the  first-formed  polype ; 
but  odiera  are  modified  so  as  to  reproduce  the 
male  principle,  or  the  ova:  these  generative 
polypes  are  dlso,  sometimes,  as  in  Coryne  and 
CanrnoMdaria,  set  free.  For  other  instances 
of  this  alternating  kind  of  generation,  see 
Steenstrup  On  AUemate  Generation,  and 
Owen  On  Farihenogenesie. 

VniHieaoB  {JOofdw^).  The  magnificent 
temple  of  Athena  [Mxmbbva]  in  the  Acropolis 
of  Athens,  so  called  in  honour  of  the  virgini^ 
of  that  goddess  (from  Tap$4pos,  a  virgin).  It 
was  a  peripteral  octostyle  of  the  Doric  order, 
with  17  columns  on  the  sides,  each  6  feet  2 
inches  in  diameter  at  the  base,  and  34  feet  in 
height,  elevated  on  three  steps.  Its  height, 
from  the  base  of  the  pediments,  was  66  feet, 
and  the  dimensions  of  the  area  238  feet  by  102. 
The  eastern  pediment  was  adorned  with  two 
ups  <^  statues,  one  of  which  represented  the 
of  Athena,  the  other  her  contest  with 
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Poseidon  (Neptune)  for  the  government  of 
Athens.  On  the  metopes  was  sculptured  the 
battle  of  the  Centaurs  with  the  Lapiths ;  and 
the  frieze  contained  a  representation  of  the 
Panathenaic  festivals.  Ictinus,  Callicrates,  and 
Oarpion  were  the  architects  of  this  temple; 
Phidias  was  the  artist ;  and  its  entire  cost  has 
been  estimated  at  1 ,500, 000/.  sterling.  Of  this 
building  eight  columns  of  the  eastern  front 
and  several  of  the  lateral  colonnades  are  still 
standing.  Of  the  frontispiece,  which  repre- 
sented the  contest  of  Poseidon  and  Athena, 
nothing  remains  but  the  head  of  a  sea-horse 
and  the  figures  of  two  women  without  heads. 
The  combat  of  the  Centaurs  and  the  Lapithae 
is  in  better  preservation ;  but  of  the  statues 
with  which  this  temple  was  enriched,  that  of 
Hadrian  alone  remains.  The  Parthenon,  how- 
ever, dilapdated  as  it  is,  still  retains  an  air  of 
inexpressible  grandeur  and  sublimity ;  and  it 
forms  at  once  the  hisheet  point  and  the  centre 
of  the  Acropolis.  It  is  hardlv  necessary  to 
inform  the  reader  that  the  chief  portion  of  the 
sculpture  of  the  Parthenon  is  now  placed  in  the 
British  Museum,  where  it  forms,  with  some 
additions,  the  collection  of  the  Elgin  Mar- 
bles. [Elgin  Mabblbs.]  (Beul^  VAcrojpde 
d^Athinee ;  Edinburgh  Review^  No.  223,  p.  35.) 

VnrUieBope  (Gr.).  One  of  the  small 
planets  belonging  to  tiie  group  between  Mars 
and  Jupiter.    [Astrsoid.  J 

Vartlal  BUferentlation.    [DiFFESExnA.- 

TION.] 

Vurttal  nradttons.  In  Algebra,  fractions 
whose  algebraical  sum  is  equal  to  a  given 

f(x) 
fraction.    The  resolution  of  a  fraction  Ytif 

where  the  numerator  and  denominator  are  ra- 
tional and  integral  functions  which  have  no 
common  divisor,  into  partial  fractions,  is  a 
problem  of  great  importance  in  the  integral 
calculus.  Let  a,  5,  c,  &&  ...  be  the  unequal 
roots,  real  or  imagmaiy,  of  F(«)->o,  so  that 

F(ar)=r(j.-tf)-(*-5>9(a.-c)r 

where  a,  iS,  7  denote  respectively  the  numbers 
of  times  the  roots  a,  5,  e  .  .  .  are  repeated. 
The  above  fraction  may  then  be  expressed  in 
the  form — 

F(a-)  -  ^W  +  (iT^  +  (*-.a)-i 

+  --  +  (*-a)  +  (l?::5p+(5::5)^i 

(«-5) 

where  ^(f)  is  a  rational  and  integral  function 
obtained  b^  actuallv  dividing  the  numerator  by 
the  denominator,  when  the  degpree  of  the  former 
is  not  less  than  that  of  the  latter,  and 

A^  A..1  .  .  Bj9,  B^.i  &c  .  . 

are  constants.  It  can  be  readily  shown  that 
this  decomposition  is  unique^  so  that  the  values 
of  the  several  constant  numerators  may  bo 
determined  in  any  order  and  by  the  most 
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Buitable  method.  It  will  Buffioe,  therefore,  to 
indicate  the  most  simple  "way  of  determining 
the  values  of  the  coefficients  A.  By  multiply- 
ing the  whole  of  the  last  equation  by  («-a)», 
it  assumes  the  form 
if(x)  =  ^(jr)(x-a)-  +  A.  +  A..i(jr-a) 

.• +  A,(x-a)-i  +  Aj5l(,.«)., 

where  ^x)  -  ^}  (*-«)-.   and  ^^ 

denotes  the  sum  of  the  partial  fractions  aris- 
ing from  the  other  roots  b,  c,  &c.  .  , ;  now  on 
dilereniiating  this  equation  (a— 1)  times  suc- 
cessively, and  putting  x— a  in  the  a  results,  we 
have  at  once, 


.♦(a).A<_,=f(a)..A..,-'!^> 


&& 


#-»(«) 


A. 

and  finally,  ' 

^«"1.2  .  .  .  (tt-iy 

If  a  is  an  unrepeated  imaginary  root  of  the 

form  h  +  k  's/^^,  then  amongst  the  other  roots 

will  be  found  its  oox\jugate,  say  b,  of  the  form 

h-'k^/^t  and  the  two  corresponding  partial 

A  B 

fractions  r     '  v  +  >     '^v  will  combine  to  give 

one  of  the  form  /^ZJ^J+l^ '   ^  *^  imaginary 

root  a  be  repeated  a  times,  it  and  its  conjugate 
will  give  rise  to  partial  fractions  of  the  form 

where  t  has  the  several  values  1, 2  ...  a.  The 
coefficients  L|,  M|  may  be  determined  either  by 
the  above  method  or  by  that  of  indeterminate 
coefficients. 

Vaitlolpuits  (Lat.  participare,  to  share). 
A  semi-religious  order  of  knighthood,  founded 
by  Pope  Sixtus  V.,  in  1686,  in  honour  of  Our 
Lady  of  Loretto.  The  members  of  this  order 
were  allowed  to  marry.  The  order  was  soon 
extinguished;  and  the  title  of  Enighta  of 
Loretto  is  now  conferred  on  some  civil  ser- 
vants of  the  pope. 

^arttotple  (Lat.  participium).  A  part  of 
speech  which  partaJces  of  the  properties  both 
of  a  verb  and  an  adjective.  It  mav  be  de- 
scribed either  as  a  verb  without  affirmation, 
or  as  an  adjective  with  the  addition  of  the 
notion  of  time.     [Gbammar.] 

Varttde  (Lat.  particola,  little  part).     In  | 
Grammar,   a    general    term    to    express    the 
subordinate  or  secondary  parts  of  speech — j 
the  adverb,  the  preposition,  and  the  conjunc- ; 
tion.      But  it   is   more   in    accordance  with 
grammatical  precision  to  apply  this  term  to 
Siose  minor  words   to  be    met  with  in  all  I 
languages  which  serve  to  give  clearness  and 
precision  to  a  sentence.    The  term  particle  is 
also  applied  by  grammarians  to  those  words ' 
or  enclitics  (as  they  are  called,  from  Gr.  ^r,  j 
and  K}JivWf  I  bend)  which  cannot    be    used 
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separately,  but  must  form  pjait  of  the  pre- 
ceding word,  as  the  Latin  ftte  in  mnm^,  asd 
the  ^aglish  nmrd,  in  backward, 

Pastiijle.  In  Physics,  this  word  denotes  Uie 
minutest  part  into  which  a  body  can  be  mechuii- 
caUy  divided.  It  is  in  general  used  syaoDjm- 
ously  with  molecule,  corpuscle,  atom ;  but  book- 
times  these  terms  are  distinguished. 

Varttonlar  Tanaiit.  Li  Law,  the  tenant 
of  a  prior  estate  in  lands,  tenements,  or  here 
ditaments  less  than  the  fee  simple,  and  upon 
or  following  which  subsequent  estates  are 
limited,  as  in  the  common  case  of  a  settlement 
upon  one  for  life  followed  by  remainders  to  his 
issue  in  taiL 

Varttoularlstt.  In  Theology,  those  among 
the  Reformed  who  have  held  the  dootrioe  of 
particular  salvation  and  repzobatko.  As  a 
party  name,  it  seems  to  date  from  the  srnod 
of  Bort.  That  branch  of  the  Baptists  attached 
to  high  Calvinistic  opinions  is  ^lU  called  the 
churdi  of  the  Particular  Baptists. 

VurttdaSf  &as  Slete  (Span,  the  ttm 
varte).  A  celebrated  ancient  Spanish  code  of 
laws,  drawn  up  in  the  reign  of  Alphonso  X. 
of  Castile  (about  1260),  so  called  from  the 
number  of  principal  parts  into  which  it  is 
divided.  This  famous  collection  did  not  ae- 
quire  the  obligatory  virtue  of  a  code  ootil 
1338,  when  it  was  sancdoned  by  Alphonso  XL 

VaitlMua  (Fr.  pertuisane,  from  Lat  pe^ 
tundo,  /  thrust  through),  A  weapon  consisting 
of  a  blade  at  the  end  of  a  long  stafi^  much  osed 
by  foot  soldiers  in  the  sixteenth  century. 

Vartltioii  (Lat  partitio,  a  distributinqX 
In  Architecture,  the  vertical  assemblage  of 
materials  which  divides  one  apartment  from 
another.  The  term  is  usually,  however,  em- 
ployed to  denote*  such  divisions  as  are  (md- 
structed  of  vertical  pieces  of  timber,  ealieri 
quarters, 

pABTmoN.  In  Law,  the  division  into  sepa- 
rate parts  of  property  held  by  two  or  more 
persons  in  xmoivided  parts,  as  joint  tenants, 
tenants  in  common.  Sec  This  may  be  done  by 
mutual  agreement)  or,  in  case  of  disagreement 
or  where  persons  under  disability  are  interested, 
by  recourse  to  the  Court  of  Chanceiy. 

TjLwrmojx.  In  Music,  the  anangement  of 
the  several  parts  of  a  composition  on  the  same 
page  or  pages,  ranged  metnodically  above  and 
under  each  other,  so  that  they  may  be  aU  nnder 
the  eye  of  the  performer  or  conductor,  and  that 
thus  the  whole  sense  of  the  music  may  be  seen 
at  one  glance.  It  is  commonly  eallea  a  seort. 
When  a  score  of  a  great  composition,  snch  as 
an  oratorio,  contains  all  the  parts,  vocal  tLod 
instrumental,  comprised  therein,  it  is  call<^i 
a  full  score ;  but  frequently  the  vocal  parts  oolr 
are  so  printed,  the  instromental  puts  being 
compressed  into  an  accompaniment  for  the 
pianoforte,  and  this  is  then  called  a  vocal  or 
pianoforte  score. 

VflUtltloiM  of  Xtambenb  The  lesolntiQa 
of  integers  into  parts  sulgect  to  given  condi- 
tions. A  simple  problem  in  the  partition  of 
numbers  is  the  following :  In  how  many  wayi 
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can  a  giren  number  n  be  resolved  into  parts 
not  exceeding  m  in  number ;  or  into  parts  not 
exceeding  t»  in  magnitude?  According  to 
Enler's  law  of  reciprocity  the  solutions  of  these 
questions  are  identical.  The  writers  on  the 
subject  are  yery  numerons,  and  the  subject 
itself,  though  exceedingly  difficult  in  its  hi^er 
branches,  a  veiy  wide  and  important  one,  as 
msT  be  well  seen  by  a  reference  to  Sylvester's 
exw«dingly  sufl^stiye  Outlinet  of  Lectures  on 
the  Partitions  oj  Numbers,  London  1859. 

Fartners.  On  Shipboard,  the  finames  of 
voodwork  round  the  masts,  capstan,  pumps, 
&c,  to  strengthen  the  deck  and  furnish  a 
firmer  foundation. 

Vwtneraliip.  A  relation  established  be- 
tween two  or  more  persons,  by  an  agreement 
to  combine  property  or  labour  in  furtherance  of 
a  common  undertaking,  and  for  the  acquisition 
of  a  common  profit.  A  community  of  profit 
between  the  parties  is  the  true  criterion  of  a 
partnership ;  for  one  partner  may  stipulate  to 
be  free  from  loss,  and  this  stipulation  would  be 
efifectnal  as  between  himself  and  his  partners, 
though  he  would  be  liable  equally  with  them  to 
the  world  at  large.  A  dormant  partner,  i  e. 
one  who  in  point  of  fiict  participates  in  the 
profits  of  a  firm,  but  is  not  hdd  out  as  a 
member  of  it,  will  nevertheless  be  liable  for  its 
enpigements,  because  he  takes  part  of  that  fund 
which  is  a  security  to  creditors  for  payment 
of  their  debts.  There  is  no  particular  form 
necessary  to  the  constitution  of  a  partnership, 
nor  ia  it  necessary  that  the  contract  should  be 
in  writing.  It  may  be  dissolved  at  the  will  of 
anv  partner  if  no  period  has  been  fixed  for  its 
duration ;  and  even  if  such  a  period  has  been 
fixed,  it  may  be  dissolved  by  mutual  consent  of 
the  partners,  or  by  the  decree  of  a  court  of 
equity  in  case  of  the  hopeless  state  of  the  part- 
nership business  or  the  confirmed  insanity  or 
gross  misconduct  of  one  of  the  partners.  So, 
also,  in  the  absence  of  an  express  agreement  to 
the  contrary,  a  partnership  is  dissolved  by  the 
assignment  by  one  partner  of  his  share  in 
the  business,  or  his  bankruptcy  or  death,  or,  in 
the  ease  of  females,  by  marriage. 

A  partnership  is  by  any  of  the  above  matters 
temunated  as  between  the  partners  themselves ; 
but,  to  prevent  a  continuing  liability  to  strangers, 
public  notice  of  the  dissolution  is  necessary. 
One  partner  cannot  sue  another  at  law  in  re- 
spect of  the  partnership  account,  unless  a  ba- 
lance has  been  struck;  the  remedy  being  in 
equity,  which  affords  a  machinery  better  adapted 
to  the  investigation  of  accounts.  As  regards  the 
rights  of  thiitl  persons  against  the  partnership, 
it  is  a  general  rule  that  it  will  be  biound  by  the 
engagements  of  any  one  partner  acting  with 
reference  to  the  joint  business,  either  bv  his 
simple  contracts  on  the  purchase  and  sale  of 
goods,  or  by  negotiable  instruments  circulated 
on  its  behalf.  By  a  recent  statute  (28  &  29 
Vict,  c  86)  persons  are  enabled  to  receive  a 
share  in  the  profits  of  a  business  as  interest 
upon  a  loan  or  remuneration  for  services,  and 
in  some  similar  casef,  without  thereby  becom- 
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ing  partners  or  sulgeet  to  the  liabilities  of  the 
person  carrying  on  the  business. 

Partrltfffe.    [Psbdh.] 

Partridge  ^BVood.  The  variegated  wood 
of  certain  South  American  and  West  Indian 
trees,  one  of  which,  is  supposed  to  be  Andira 
inermis. 

Party  (Fr.  parti,  divided).  In  Heraldry,  a 
term  used  to  signify  the  division  of  a  shield  by 
a  line  running  in  the  direction  of  either  of 
these  ordinaries,  as  in  party  per  pale,  fess,  &c. 

Pabtt.  In  Politics,  a  body  of  men  united 
under  different  leaders,  for  promoting  by  their 
joint  endeavours  the  national  interest,  upon 
some  particular  principle  in  which  they  are  all 


Par^  "Wall.  In  Architecture,  this  term 
is  used  to  designate  a  wall  built  upon  the  joint 
land  of  two  tenants,  or  intended  to  separate  two 
distinct  tenements ;  and  in  this  respect  it  difiem 
from  an  external  wall,  built  entirely  upon  the 
ground  of  the  same  landholder.  The  regula- 
tions established  in  London,  with  respect  to  the 
thickness  of  party  walls,  have  been  the  subject 
of  several  statutes,  beginning  from  the  time  of 
Charles  II. 

Pamlls  (Gr.  wapovxis,  from  wopcl,  and  oZka, 
the  gums),    A  gum-boil.  * 

Pams  (Lat.).  A  genus  of  Conirostral 
Passerine  birds  allied  to  the  crows,  character^- 
ised  by  having  the  conical  beak  straight  and 
rather  slender,  with  few  hairs  at  its  base; 
nostrils  round,  and  covered  by  refieded  bristly 
feathers;  the  hind  toe  is  strong,  and  armed 
with  a  long  hooked  claw.  To  this  genus 
belong  the  native  birds  commonly  called  tits 
or  titmice,  of  which  the  tomtit  (Pams  cartdeus. 
Bay)  is  the  best  known  species.  The  great  tit 
(PoriM  mcgor\  the  marsh  tit  {Parus  palusiris), 
the  cole  tit  (Pams  ater),  and  the  crested  tit 
(Parus  cristatus),  have  the  bill  longer  and 
more  pointed ;  the  last-named  species  is  rare 
in  this  country.  They  are  active  little  birds, 
continually  flitting  from  spray  to  spray,  and 
suspending  themselves  in  all  kinds  of  attitudes, 
rending  apart  the  seeds  on  which  they  feed, 
devouring  insects,  and  not  even  sparing  small 
birds,  when  they  happen  to  find  them  sick  and 
are  able  to  destroy  them.  They  store  up  pro- 
visions of  grain,  build  their  nests  in  the  holes 
of  trees,  and  produce  more  eggs  than  is  usual 
among  the  Passerine  birds. 

Pasoal'a  Tlieorein.  In  Conic  Sections, 
this  theorem  may  be  thus  enunciated.  The 
intersections  of  the  three  pairs  of  opposite  sides 
I  of  any,  hexagon  inscribed  in  a  conic  lie  in  a 
right  line.  The  theorem  follows  at  once  from 
the  anharmonic  properties  of  a  conic ;  it  may 
also  be  proved,  after  establishing  it  in  the  case  of 
a  circle,  by  the  method  of  projections.  It  also 
gives  rise  to  important  corollaries  when  two  or 
more  of  the  comers  of  the  hexagon  are  con- 
ceived to  coincide.  The  right  line  in  which  the 
three  intersection  points  he  is  called  a  Pascal 
line.  Six  points  on  a  conic  being  joined  in 
all  possible  ways  give  rise  to  sixty  different 
inscribed  hexagons,  to  which  correspond  sixty 
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Bueai  Un«B,  Steiiier  in  Geigonne's  Jmiale$t 
Pliicker  in  Cielle'i  Jcumal,  and  Kirkman  and 
Cayley  in  the  Cam.  and  Duh,  Math.  Journal, 
have  inTMtigatod  the  properties  of  these  lines : 
a  r^som^  of  their  investigations  irill  be  found 
in  Sahnon's  Qmie  Shetions, 

Pascal's  theorem  is  to  be  found  in  the 
diBC0Terer*8  Estai  4ur  lea  Coniqusi,  He  is  said 
to  have  founded  the  whole  theory  of  conic  sec- 
tions upon  it.  The  redprocal  theorem  vas 
discovered  by  Brianchon. 

y«Mdial  Csrele.  The  name  given  to  the 
cycle  which  serves  to  ascertain  when  Easter 
occurs.  It  is  formed  by  multiplying  by  each 
other  the  oyde  of  the  sun,  which  consists  of 
twenty-eight,  and  the  cycle  of  the  moon,  which 
consists  of  nineteen,  years.    [Passovsb.] 

Faaoiua  Viewer  or  Paoque  VK»wer. 
The  Anemone  Puleattila;  so  called  from  its 
flowering  about  Easter. 

Vaaluu  A  title  of  honour,  given  in  the 
origin  of  the  Turkish  empire  to  Uie  ministers 
and  chief  assistants  of  the  sultan,  whether  mi- 
litary or  leaned.  (Von  Hammer's  Higtory  of 
the  iurkieh  Empire^  vol.  i.  p.  137.)  In  process 
of  time  the  title  was  bestowed  particularly  on 
the  governors  of  provinces,  styled  paskalHe. 
The  distinction  of  rank  between  the  two  classes 
of  pashas  consists  in  the  number  of  horse-tails 
which  are  carried  before  them  as  standards,  the 
higher  having  three  and  the  lower  two.  There 
were  until  recently  twenty-five  pashaliks,  sub- 
divided into  sangiacates,  besides  various  inde- 
pendent jurisdictions  scattered  over  the  empire. 

9maijgrm.vliKy  (Or.  vof,  all,  and  ypd^,  I 
write).  The  imaginarv  universal  language  to 
be  spoken  and  written  by  all  nations,  the  inven- 
tion of  which  has  exercised  the  ingenuity  of 
so  many  learned  men,  has  been  denoted  by  this 
word.  Leibnits  seems  to  have  been  one  of  the 
first  who  conceived  this  to  be  possible.  Many 
writers  in  Germany  (where  the  name  was  in- 
vented) have  followed  him  in  the  endeavour  to 
devise  schemes  for  this  fanciful  object  In 
EngUnd,  Bishop  Wilkins,  in  the  reign  of 
Charles  II.,  invented  a  scheme  for  a  universal 
language,  grammar,  and  character.  (Max 
Miiller,  LKturee  on  Language,  2nd  series, 
p.  47  &c) 

Paaiptui^*    [MixoTAUB.] 

P«M|alaade  (Ital.  pas^uinata).  A  satiri- 
cal writing  directed  agamst  one  or  more 
individuals.  A  mutilated  ancient  statue  of  a 
gladiator  dug  up  at  Some  about  300  years 
ago,  which  now  lies  near  the  Oapitol,  was 
popularly  termed,  by  the  Romans,  *^aaquino,' 
from  the  name,  it  is  said,  of  a  barber  of 
eccentric  and  well-known  character,  opposite  to 
whose  house  it  was  originally  set  up.  This 
statue,  and  another,  caUed  by  the  populace 
Marforio,  in  the  same  neighbourhood,  were  used 
for  the  purpose  of  bearing  satirical  placards, 
often  reflecting  on  the  court  and  church  of 
Rome,  which  were  affixed  to  them  at  night,  not 
unfrequently  in  the  form  of  a  dialogue  between 
the  two  statues.  So  annoying  did  Pasquin  often 
become  to  the  govemment,  t£at  on  one  occasion 
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a  serious  design  was  entertained  of  thtovii^ 
him  into  the  riTer;  but  the  ministers  of  the  tlxa 
reigning  pontiff  are  said  to  have  dissuaded  \sn 
firam  it,  representing  that  if  this  were  doc^ 
*the  f^x)gs  in  the  'Hber  would  croak  loadfr 
than  ever  I^isquin  had  spoken.'  He  has,  hov- 
ever,  lost  his  public  spirit,  and  rarely  or  nercr 
ventures  to  attack  the  powers  that  be.  Bet 
his  statue  is  still  the  occasional  leeeptad* 
of  jocose  comments  on  private  matten. 
Matthews  {Diary  of  an  IntAid)  mentioos  aa 
instance  whidi  occurred  dosing  his  ataj  a: 
Rome.  A  man  of  the  name  of  &Bar  (eommoa 
among  the  townsfolk  there)  had  married  a  pA 
of  the  name  of  Roma.  Pasquin  was  placarded 
with  '  Cave^  Cnsar,  ne  tua  Roma  rrapublica  fiat* 
The  man  replied  by  Marforio,  '  Cssar  impent* 
To  which  the  retort  was,  '  Ereo  coiooabitiir.' 
Hence  P^uinata  and  Pasquilles  beome,  b 
Italy,  conventional  words  to  signify  writings  of 
that  description,  and  have  been  naturaliaed  is 
other  languages.  In  French  and  Gennas  thtj 
have  been  used  in  the  legal  voeabnlanr  in  tha 
sense  of  libeL 

Pafls.  In  a  Ifilitary  sense,  this  word  ngni- 
fles  a  straight  or  narrow  defile ;  also,  a  written 
permission  to  a  soldier  to  go  on  leave. 

PawMiffe  (Fr.).  In  Architecture,  the  part 
of  a  building  allotted  for  giving  access  to  tlie 
difierent  apartments. 

Passaob.  In  Music,  a  short  poitioa  of  aaj 
composition. 

FMMMre,  Birds  oH     [Migeation.] 

PaMant  (Fr.).  InHeraldry,  a  termusrdto 
describe  a  beast  when  represented  in  a  walk- 
ing position.  Passant  guardant,  waUdog  vith 
the  full  face  turned  towards  the  spectator. 

PttMwpftrtOttt  (Fr.).  In  ]&ignTiiig,  a 
plate  or  piece  of  wood,  whose  centre  part  » 
entirely  cut  out;  round  the  interior  edg«  ot 
the  outer  part  a  border  or  ornamental  deaigo  is 
engraved,  and  hence  it  serves  as  a  frame  to 
whatever  may  be  placed  in  the  centre. 

The  term  is  also  used  for  a  master  key  to 
open  several  locks. 

>■— linea  (Lat.  passer,  a  eparrov).  Tbe 
name  given  by  Linnaeus  and  Cuvier  to  the 
typical  order  of  birds,  including  those  ▼hich 
neither  manifest  the  violence  o?  the  birda  of 
prey,  nor  have  the  fixed  regimen  of  tiie  teires- 
triid  birds,  but  which  feed  on  insects,  finxit,  or 
grain,  according  to  the  slendemess  or  abreogth 
of  their  beak ;  some^  with  sharp  and  toothed 
mandibles,  feeding  on  small  buds.  All  the 
Passerines  have  wort  and  slender  legs,  vidi 
three  toes  before  and  one  behind;  the  tn 
external  toes  being  united  by  a  veij  short 
membrane.  Thej  form  the  most  extcDsiTr 
and  varied  order  of  birds,  and  are  the  least 
readily  recognisable  by  distinctive  characters 
common  to  the  whole  group.  Their  feet,  hcing 
more  especially  adapted  to  the  delicate  labours 
of  nidificatiun,  have  neither  the  webbed  struc- 
ture of  those  of  the  awimmers,  nor  the  robust 
strength  or  destructive  talons  which  eharaete^ 
ise  the  bird  of  rapine,  nor  the  extended  totf 
which  enable  the  wader  to  walk  safaly  <mr 
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marshy  sdilfl,  and  tread  lightly  <m  the  fldatiiig 
leaves    of  aqiiatie  plants;   but  the  toes   ate 
Blender,    flexible,    and   modeiately  elongated 
with  long,  pointed,  and  slightlj  carved  clawa. 
The  Paaserines  in  general  have  the  females 
amallar  and  leea  brilUant  in  their  plnmage  than 
the  males ;  they  always  lire  in  pairs,  build  in 
trees,  and  display  the  greatest  art  in  the  con- 
stmetion  of  their  nests.  The  young  are  excluded 
in  a   blind  and  naked  state,  and  wholly  de- 
pend for  subsistence,  during  a  certain  period, ' 
on  parental  care.     Hie  brain  arriyes  in  this, 
order  at  its  greatest  proportional  size ;   the ; 
organ  of  Toiee  here  attains  its  utmost  eom- . 
plezity;    and  all  the  characteristics  of   the 
bird,  as  power  of  flight,  melody  of  voice,  and 
beauty  of  plumage,  are  enjoyed  in  the  highest 
perfection  by  one  or  other  of  the  groups  of 
this  eztensire  and  varied  order. 

The  beak  of  the  Passerines  varies  in  form 
aooording  to  the  nature  of  its  food,  which  may 
be  small  or  young  birds,  carrion,  insects,  fruit, 
seeds,  vegetable  juices,  or  of  a  mixed  kind. 
The  modiScations  of  the  rostrum  have  there- 
fore aflbrded  convenient  characters  for  the  tribes 
or  subdivisions  of  the  order,  which  are  termed, 
1.  DaxTDUMTUs;  2.  CoMinosTBas ;  3.  Tbkui- 
B06TB9B;  4.  FnsiBosTBBS.  The  oxdex  is  also 
termed  Insbbsobss. 

yasslilsga  (Lat  Flos  passionis).  The 
typical  genus  of  Paas^floraeea,  comprising  nu- 
merous species,  mostly  of  climbing  habit,  and 
many  of  lAem  of  great  beauty.  One  of  the  most 
curious  parts  of  Uieir  structure  is  the  corona,  a 
circle  or  coloured  thread-like  process  surround- 
ing the  stigma.  Several  of  the  species  bear  edible 
fruits,  known  under  the  names  of  Granadilla. 
Water  Lemon,  Sweet  Calabash,  &o.  The  orna- 
mental species- are  amongst  the  finest  climbers 
for  hothouse  or  greenhouse  cultivation. 

VsMSlflMraeaes  (Passiflora,  or  Flos  pas- 
sionis, one  of  the  genera).  A  natural  order  of 
twining  ealycifloral  plants  belonging  to  the 
Yiolal  alhanee  of  Exogens.  They  bear  very 
show^  flowers,  furnished  with  numerous  rays 
of  brilliant  colours  between  the  corolla  and  the 
stamens.  They  chiefly  inhabit  the  hotter  parts 
of  the  world,  and  bear  a  fruit  not  unlike  that 
of  the  gourd,  to  which  natural  order  they  are 
rekted.  Independently  of  the  beauty  of  their 
flowers^  some  yield  fruits,  eaten  under  the 
name  of  Oranadilla  and  Water  Lemon;  and 
others  have  a  hard  black  wood,  not  unlike 
ebony. 

Vasafar  Watea.  Li  Music,  graces  wherein 
two  notes  are  connected  by  smaller  intervening 
notes. 

Vasalaii  (Lat  passio).  The  sufftiings  of 
Christ,  which  He  is  described  as  having  endured 
between  the  Last  Supper  and  the  moment  of 
His  death.  Pftssion-week  is  that  in  the  course 
of  which  these  sufferings  took  place;  namely, 
that  immediately  prece£ng  Easter.  It  was  va- 
riously called  SAdomada  hictw9a,  inofficiosOy 
pcnwMt  indutgentUsy  ntgrOy  saneta,  ultima, 

VaaatoB  novpsr.    The  popular  name  for 
the  plants  of  the  genus  PAMinoBA. 
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The  name  popularly  given  to 
the  different  emotions  o^  the  mind,  as  love^ 
anger,  &e.  Various  ingenious  speculations 
have  been  instituted  to  ascertain  whether  the 
precise  situation  of  the  impetus  of  the  passions 
be  in  the  spiritual  or  material  part  of  man. 
Some  philosophers,  and  among  these  Descartes, 
consider  them  wholly  seated  in  the  corporeal 
system.  Malebranche  regards  them  as  those 
agitations  of  the  soul  which  poceed  from  un- 
common influence  and  motion  m  the  blood  and 
animal  spirits.  'Though  the  passions,'  says 
Barton,  in  his  Anatomy  of  Melancholy,  *  dwell 
between  the  confines  of  sense  and  reason,  yet 
they  rather  follow  sense  than  reason,  because 
they  are  drowned  in  corporeal  organs  of  sense. 
They  are  commonlv  reduced  into  two  incli- 
nations, irascible  and  coneupiscibU,  The  Tho- 
mists  subdivide  them  into  eleven,  six  in  the 
coveting  and  fire  in  the  invading.  Aristotle 
reduce!^  all  to  pleasure  and  pain,  Flato  to  love 
and  hatred,  Vivee  to  good  and  bad.  If  good, 
it  is  present,  and  then  we  absolutely  joy  and 
love ;  or  to  come,  and  then  we  desire  and  hope 
for  it :  if  evil,  we  absolutely  hate  it ;  if  present,* 
it  is  sorrow ;  if  to  come,  fear.  .  .  .  AJX  other 
passions  are  subordinate  unto  these  four,  or 
six,  as  some  will — ^love,  joy,  desire,  hatred, 
sorrow,  fear.  ^  The  rest,  as  anger,  envy,  emu- 
lation, pride,  jealousie,  anxiety,  miserie,  shame, 
discontent,  despair,  ambition,  avarice,  &c.  are 
reducible  unto  the  first'  (L  e.  the  irascible). 
We  may  merely  refer  the  reader  to  the  works 
of  Hume,  ReicC  Hartley,  Locke,  Lord  Kames. 
Bishop  Butler,  &c.  (Maass's  Versuch  Uberdie 
Leidenschaften,  2  thle.  Halle  1805.) 

Passions.  In  Painting  and  Scolpture,  the 
representation  of  the  vicuent  emotions  of  the 
mind,  produced  by  anger,  fear,  grief,  &c.  The 
expression  of  the  passions  is  a  language  without 
which  the  painter  can  never  hope  for  success : 
it  is  in  this  that  he  has  the  means  of  appealing 
to  the  sympathy  of  the  spectator.  The  dose 
observation  of  nature  under  similar  circum- 
stances is  the  only  mode  by  which  his  aim  can 
be  accomplished. 

VassoTsr  or  >ascha.  A  festival  among 
the  Jews,  which  derives  its  name  from  the 
incident  of  the  angel  passing  over  the  houses 
of  the  Israelites,  and  sparing  their  first-born, 
when  those  of  the  Egyptians  were  put  to  death. 
The  name  of  passover  or  paschal  lamb  was 
likewise  given  to  the  lafnb  slain  in  memory  of 
that  deliverance.  The  festival  lasted  seven  days 
beginning  on  the  evening  of  the  fourteenth  of 
the  mon&  Nisan,  and  commenced  with  killing 
the  lamb.  The  regulations  appointed  for  this 
festival  are  detailed  in  Exod.  xii. 

Fas^aport.  A  warrant  of  protection  and 
authority  to  travel,  granted  to  persons  moving 
from  place  to  place  by  the  competent  oiAeer, 
The  word  appears  to  be  derived  from  the  ma- 
ritime usage  of  some  continental  countries,  of 
giving  similar  authorities  from  the  admiral  of 
a  naval  station  to  vessels  leaving  harbours  within 
his  jurisdiction.  As  passports  are  not  required 
in  our  own  countiy,  Uie  only  species  known  to 
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BHtiflh  tnyellers  is  tbat  of  foreign  passports, 
which,  for  an  Englishman  traTelling  on  the  con- 
tinent of  Europe,  are  nsnally  made  out  by  the 
Foreign  Office,  or  by  agents  appointed  for  thaJt 
purpose  at  the  outports,  &&,  on  payment  of  a 
small  fee.  They  are  subject  to  visa  or  inspec- 
tion by  the  proper  authorities  at  the  place  where 
the  traveller  disembarks,  and  also  at  other 
places  which  he  may  reach,  according  to  the 
police  regulations  of  each  particular  country, 
and  on  passing  the  frontiers  of  states.  France 
has  recently  set  the  example  of  the  abolition  of 
passports,  in  the  case  of  English  travellers; 
but  in  that  as  well  as  many  other  continental 
countries,  home  passports  are  necessary  for  the 
native  traveller.  According  to  the  letter  of  the 
French  law  (since  1796),  a  Frenchman  cannot 
pass  the  limits  of  the  canton  in  which  he  is 
domiciled  without  a  passport ;  but  in  practice 
it  is  not  required  within  the  extent  of  the 
department.  Legally  speaking,  the  strict  for- 
malities of  an  internal  passport^  in  France,  re- 
quire the  direction  of  a  journey  to  be  specified, 
and  its  exact  execution  attested  by  the  visas 
and  signatures  of  the  police  authorities  at  every 
place  mentioned  in  it;  and  these  laws  are, 
from  their  severity,  so  incapable  of  complete 
execution,  that  it  is  a  common  saying,  that  no 
man  but  a  rogue  is  ever  entirely  en  r&gle  with 
respect  to  his  passport,  suspicious  characters 
being  usually  the  most  particular  in  their 
attention  to  formalities,  for  fear  of  detention. 
A  Frenchman  travelling  without  properly  au- 
thenticated passport  is  liable  to  arrest  and 
detention  for  a  period  not  exceeding  a  month. 
Such,  at  least,  are  the  legal  formalities ;  but 
of  late  years  they  have  been  considerably 
modified  in  practice  in  ordinary  times. 

Paste  (Fr.  pAte).  In  Gem  Sculpture,  a 
species  of  glass,  used  for  imitating  gems.  This 
art  was  known  to  the  ancients,  and  after  being 
lost,  was  restored,  at  the  end  of  the  fifteenth 
century,  by  a  Milanese  artist.  [G-lass  ;  Gbks, 
Abtificial.] 

The  term  pasU  is  also  applied  to  the  earthy 
mixture  for  pottery  and  porcelain:  also  to 
dough,  and  to  the  solution  of  starch,  or  wheat 
flour,  made  by  first  mixing  it  with  a  proper 
proportion  of  cold  water,  and  then  adding 
boihng  water  under  constant  stirring  so  as  to 
form  an  even  solution.  Alum  is  often  added 
to  paste,  to  strengthen  it. 

Pastel  (Lat.  pastillus).  In  Painting,  a 
crayon  formed  with  any  colour  and  gum 
water,  for  painting  on  paper  or  parchment. 
The  great  defect  of  this  mode  of  painting  is  its 
want  of  durability.  Pastels  must  necessarily 
be  protected  by  glass.  The  Picture  (Gallery  at 
Dresden  contains  a  remarkable  collection  of 
this  dass  of  drawings  or  painting.    [CaA.YON.] 

Pastern  (Low  Lat.  pastonum,  a  shaokU 
for  horses  tohile  pasturing ;  hence  die  joint  on 
which  the  shackle  was  fastened :  Wedgwood). 
The  part  of  the  horse's  foot  under  the  feilodc 
to  the  heeL 

Pastioelo  (ItaL).  In  Painting,  a  picture 
painted  by  a  master  in  a  ii^le  dissimilar  to 
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that  in  wbieh  he  generally  painted,  and  io 
imitation  of  some  other  master.  David  Teniers 
could,  for  instance,  imitate,  with  surprising 
exactness,  the  styles  of  many  of  the  first 
masters  of  Italy  and  Flanders.  The  same 
may  be  afiSrmed  of  Luoa  Giordano  and  sereral 
other  painters. 

Pastil  (Lat.  pastillus).  In  Phannacy,  a 
kind  of  lozenge.  A  compound  of  chanval  with 
odoriferous  substances,  which  diffuses  an  agree- 
able perfume  during  its  alow  combustion. 

PastlBaea  (Lat.  a  parsnip).  The  botanical 
name  of  the  Pibsnip. 

Paston  XietterSv  The.  A  curious  col- 
lection, published  as  original  l^ers  bj  ti- 
rious  persons  of  rank  and  consequence,  four 
volumes,  in  1787  and  1789,  by  Mr.,  afterwards 
Sir  John,  Fenn,  a  Norfolk  gentleman ;  a  fifth, 
in  1823,  by  his  literary  executor,  2fr.  Serjeant 
Frere.  They  purport  to  be  letters  and  other 
documents,  collected  by,  and  for  the  most  part 
written  to,  members  of  the  Paston  familj,  is 
Norfolk,  during  the  period  from  Henry  VI.  to 
Henry  VII.  inclusive ;  and  have  been  largely 
used  by  historical  and  antiquarian  writers  for 
the  information  which  they  convey  respecting 
the  language  and  manners  of  the  age. 

The  authenticity  of  these  letters  has  been 
disputed,  on  grounds  stated  by  Mr.  MeriTale 
in  the  FortnighUy  Beoiew  for  Sept.  1,  1865: 
in  particular,  that  the  originals  had  nerer 
been  discovered ;  those  of  the  first  four  to- 
lumes,  alleged  to  have  been  deposited  in  the 
library  of  George  IIL,  never  having  beoi  found 
in  that  repository  or  elsewhere.  Bat  docn- 
ments  stated  to  be  the  originals  of  the  fifth 
volume  (which  had  been  equally  unaccoimted 
for)  have  since  been  presented  by  the  son  of 
its  editor,  Serjeant  Frere,  to  the  Antiquarian 
Society,  where  they  are  now  open  to  inspectioQ. 

Pastoral.    [Eclooub  ;  Buoouc ;  Isill.] 

Pastooreaiix  (Old  Fr.  shepherds),  Insni^ 
gent  peasants  who  took  up  arms  in  France 
during  the  absence  of  King  Louis  IX.  on 
his  crusade.  They  were  led  by  a  Cister- 
cian monk,  who  took  the  name  of  *Jacoh, 
Master  of  Hungary,*  and  seduced  them  to 
follow  him  in  his  fanatical  extravagance. 
They  committed  various  excesses,  tcoia.  tha 
frontier  of  Flanders,  on  which  they  at  first 
assembled,  to  Bourges,  where  their  leader  Tas 
killed  in  a  tumult,  and  his  horde  dispersed. 
Seventy  years  afterwards  a  similar  insarrec- 
tion  of  people  calling  themselves  Pastoureaux 
broke  out  under  the  same  pretenee  of  a 
crusade,  and  was  distinguished  by  a  grand 
massacre  of  the  Jews.  (Hallam,  Middle  Agts, 
ch.  ix.  part  i.) 

Pastors  (Lat.  pastura,  a  feeding  ground). 
Land  under  grass  and  herbage,  which  is  eat^Q 
on  the  spot  by  horses,  cattle,  &c  Hill  pas- 
ture is  a  term  applied  to  hilly  and  mountainotts 
lands,  which  are  kept  perpetually  under  their 
natural  grasses  and  herbage,  while  artificial 
pastures  are  produced  b;|^  sowing  on  lands 
which  are  occasionally  subjected  to  the  ploogb. 
In  all  artificial  pastures  the  principal  grass  is 
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zye  gnfls,  and  the  principal  herbage  plant 
the  white  doTer.  Perpetual  pastures  are  such 
as  az»  never  subjected  to  the  plough,  and 
never  receive  any  other  manure  than  what  is 
left  on  them  by  the  pasturing  animals ;  but 
artificial  pastures  are  occasionally  mown,  and 
sometimes  receive  a  top-dressing  of  dung,  or 
some  mixture  of  dung  and  eiuth,  lime,  &c. 

VAtavfal^.  A  term  in  use  among  critics 
to  denote  a  provincial  idiom  in  speech;  so 
named  after  that  of  Livy  the  historian,  from 
his  being  bom  at  Plitavium  (Padua),  a  provin- 
cial town  of  the  Boman  empire.  Wherein  the 
alleged  defect  of  Liv/s  writings  consists,  has 
never  been  distinctly  pointed  out  by  any  critic, 
ancient  or  modem. 

Vwtctaooly.  A  well-known  perfume  obtained 
from  Pogo9lemcn  Patchtndy,  the  Pacha-pat  of  the 
Hindus,  a  subshrubby  labiate  plant  from  Sylhet 
and  Malacca.  Patchouly  is  highly  popular  in 
India,  where  it  is  one  of  the  commonest  per- 
fumes found  in  the  bazaars. 

Vate.  In  Fortification,  a  kind  of  platform 
encompassed  with  a  parapet,  and  having  no- 
thing to  fiank  it. 

Pat^  or  Patonee  (Fr.).  In  Heraldry,  a 
sort  of  cross,  small  at  the  centre  and  widening 
towards  the  ends,  which  are  very  brond. 

Patella  (Lat.  a  arnaU  plate).  The  small, 
flat,  and  somewhat  heart-shaped  bone,  which  is 
placed  at  the  fore  part  of  the  knee  joint,  and 
commonly  called  the  kneepan. 

PateUoids.     The  name    of  a   family    of  | 
Cyclobranchiate  Gastropods,  having  the  lunpet 
(Patella)  as  the  type.  j 

Paten  (Lat.  patina).  In  Ecdesiastiear 
usage,  the  stand  or  saucer  on  which  the  chalice 
rests.  It  was  frequently  highly  ornamented 
by  artists  in  the  fifteenth  and  sixteenth  cen- 
turies. In  the  administration  of  the  Eucha- 
rist in  England,  the  paten  is  the  vessel  on 
which  the  bread  is  placed. 

Patent  (Lat.  patere,  to  be  <ypm).  In 
Political  Economy,  an  act  of  the  executive  by 
which  some  sole  privilege  is  conferred  on  an  in- 
dividual, on  a  partnership,  or  on  a  company.  The 
form  of  a  patent  is  that  of  an  advertisement  to 
the  general  public,  or  to  all  mni.  Patents  are 
granted  by  which  political  privileges  are  con- 
ferred, as  those  which  constitute  a  peer;  or 
executive,  as  those  hj  which  a  bishop,  a  judge, 
or  a  minister  is  appointed,  or  by  which  a  cor- 
poration is  entitled  to  possess  a  legal  exist- 
ence, and  exercise  specif  powers,  as  the  in- 
struments by  which  an  academical  college  or 
a  society  is  created;  or,  lastly,  by  which  the 
privilege  of  sole  sale  is  vested  m  a  corporation 
and  its  successors,  or  in  an  individual,  his 
aaaignMS,  administrators,  and  executors,,  for 
(in  general)  a  fixed  and  determinate  period  of 
time.  In  the  present  article  we  shaU  busy 
ourselves  chiefiy  with  the  last  of  these  senses, 
the  most  significant  and  familiar. 

From  very  early  times,  the  crown  exercised, 

in  a  capricious  and  arbitrary  way,  that  part 

of  the  prerogative  which  it  was  supposed  to 

possess  iadefeasibly  ;  tlie  right,  namely,  of  con - 
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ferring  special  privileges  on  persons  and  eor« 
porations.  We  have  already  adverted,  under 
the  head  Monopoly,  to  the  leading  facts  in 
the  history  of  these  royal  instruments.  At 
present  it  is  necessary  to  notice  those  forms 
of  patent  only  which  are  conferred  in  the  inte- 
rest of  the  public,  or  as  part  of  the  undoubted 
right  or  property  of  the  patentee,  or  of  both  the 
public  and  the  object  of  the  grant. 

Under  patents  conferred  in  the  interest  of  the 
public,  we  may  rank  the  privileges  bestowed  on 
universities  and  other  bodies  empowered  to 
issue  certificates  of  proficiencv  to  such  persons 
as  conform  to  a  course  of  study,  and  generally 
submit  to  an  examination  in  the  subjects  in 
which  they  are  supposed  to  have  attained  a 
sufficient  knowledge.  It  is  clear,  that^  if  it 
were  at  the  discretion  of  any  self-constituted 
bodv  to  grant  a  diploma  in  any  branch  of  prac- 
tical science,  the  real  significance  of  the  dis- 
tinction would  be  rapiiUy  lost,  and  that  the 
public  would  really  suffer  by  want  of  any 
means  of  discrimination.  The  office  of  such 
bodies  is  analogous  to  that  of  a  mint:  only 
those  who  are  experienced  can  detect  degrees 
of  alloy  in  the  precious  metals,  but  anyone  can 
with  tolerable  distinctness  make  an  estimate 
of  coined  money.  A  certificate  of  proficiency 
is  an  aid  towards  the  discrimination  of  compe- 
tency on  the  part  of  the  person  who  ofiers  a 
service,  and  is  thereupon  a  great  gain  to  the 
public.  It  is,  however,  quite  another  matter 
when  the  government  goes  beyond  this  rule  of 
police  over  the  grant  of  such  certificates,  and, 
however  much  it  may  be  justified  in  the  case 
of  its  own  servants,  enacts  that  a  sole  privilege 
of  dealing  with  the  general  public  should  be 
accorded  to  the  holders  of  such  certificates.  It 
is  certain  that  in  practice  the  public  will  not 
agree  to  any  limitation  on  their  discretion  in 
the  employment  of  persons  certificated  or  not, 
and  that  in  consequence  the  law  will  be  made 
only  to  be  evaded.  Everyone's  experience  will 
inform  him  how  futile  are  the  legiuative  enact- 
ments which  pretend  to  give  the  privilege  of 
sole  practice  to  such  meoieal  practitioners  as 
are  certificated  by  the  sev^al  constituted 
medical  boards.  No  sensible  person,  indeed, 
would  employ  the  services  of  incompetent  per- 
sons; but  it  may  be  doubted  whether  a  formal 
examination  secures  the  public  from  practical 
incompetence,  and  whether  also  the  disposition 
to  exercise  private  discretion  in  the  dioice  of 
persons  who  may  give  medical  advice  is  not 
exaggerated  by  the  veiy  ]privilege  which  is 
conferred  on  particular  individuals.  The  right 
of  action  for  malpractice  appears  to  be  a  per- 
fectly sufficient  safeguard  against  all  possible 
evils  of  incompetent  practice.  The  same  rule 
applies  to  the  profession  of  law,  the  privileges 
accorded  to  le^  practitioners  being  on  econo- 
mical principles  odious,  and  in  practice  nugatory 
and  unnecessar)'. 

Again,  a  patent  may  be  granted  in  the  first 
instance  for  the  pecimiary  benefit  of  its  ob- 
ject, and  its  continuance  may  become  a  public 
convenience.     Such  a  patent  is  the  pnvilsge 
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acoDided  to  the  uiUTeraitiet  abd  the  three 
queen's  printera  in  the  publication  of  the  Bible, 
becauee,  no  suapicion  of  fraud  beinff  possible  in 
these  cases,  and  the  patent  extending  only  to 
the  text  of  the  authorised  yersion,  the  reprint 
of  exact  copies  is  secured  to  the  oommunitr, 
and  the  chief  inoonvenience  of  monopoly,  namely 
a  high  price,  is  obviated  b^  the  plurality  of  the 

Etentees  and  the  competition  of  the  publishers, 
all  likelihood,  if  the  publication  of  the  Bible 
had  been  left  entirely  to  private  enterprise,  it 
irould  never  have  been  supplied  at  so  cheap  a 
rate  as  at  present ;  it  is  equally  probable  that 
the  text  would  have  been  far  less  trustworthy. 
The  word  patent,  however,  is  commonly  used 
to  denote  a  privilege  accorded  to  an  inventor, 
for  the  sole  use  of  some  process  by  which 
an  I  bjeet  in  demand  may  be  supplied  to  the 
public,  or  some  product  already  familiar  to  the 
public  may  be  nuide  more  easily  and  efficiently. 
In  the  earliest  times  in  which  such  patents 
were  granted,  the  inventors  were  called  pro- 

i'ectors,  though  the  extravagant  proposals  made 
>y  such  inventors  led  to  the  word  being  used 
in  a  contemptuous  sense.  The  ground  on 
which  patents  are  granted  is  twofold.  The 
interest  of  the  public  is  supposed  to  be  served 
by  the  deferred  right  which  they  have  in  the 
process  or  invention  (the  privilege  of  sole  sale 
being  always  limited  to  a  term),  and  the  fact 
that,  yn  order  to  secure  the  right,  a  full  and 
detailed  publication  must  be  given  of  the 
process ;  while  the  interest  of  the  inventors 
is  served  in  the  presumption  that  a  patent  is 
a  stimulus  to  invention  and  improvement, 
and  that  there  is  a  real  right  of  pnqperty  in 
priority  of  discovery. 

Opinion  is  largely  divided  as  to  the  efficiency 
of  the  patent  system  in  securing  these  mutuU 
advantages.  It  is  urged  in  opposition  to  the 
view  taken  of  the  benefit  to  the  public,  that 
there  is  far  more  hindrance  put  on  industrial 
action  by  the  provisions  of  patent  rights  than 
possible  benefit  in  the  future,  and  that  vexa- 
tious  and  mischievous  traps  are  set  in  the 
way  of  independent  and  bouA  fide  adaptation 
by  the  existence  of  an  enormous  number  of 
obscure  rights  conferred  on  those  who  have 
appropriated  part  of  the  process,  the  beginning 
and  end  of  which  are  matters  already  of  public 
property;  and,  further,  that  the  vindication 
of  patent  rights  involves  a  great  amount  of 
litigation,  and,  besides  the  expense  implied  in 
the  apparatus  of  law,  and  the  time  of  juries, 
entails  great  charges  on  manufacturers,  and  as 
a  consequence  great  loss  to  consumers.  Again, 
it  is  alleged  that  instead  of  ^tent  right  l^ing 
a  stimulus  to  invention,  it  is  in  fact  a  stimulus 
to  gambling ;  that  men  are  diverted  firom  patient 
and  steady  industry  into  dreams  of  some  dis- 
covery by  which  fortunes  may  be  speedily 
attained ;  and  that  there  is  not  and  cannot  be 
a  more  pitiable  object  than  a  professed  inventor 
and  patentee.  It  is  stated,  too,  that  so  far 
firom  the  interest  of  inventors  being  furthered, 
the  person  really  benefited  is  some  capitalist^ 
who  makes  a  hard  bargain  for  reaUy  useful 
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inventioBa,  and  appropriafcet  all  the  piefit— 
that  the  patent  system  is  a  iwwerful  engine  fat 
protecting,  under  the  guise  of  justice  to  in- 
ventors, ue  present  and  future  gains  of  mere 
traders,  who  contrive  by  these  means  to  aecvre 
a  monc^ly  of  supply.  And,  further,  it  is 
alleged  that  there  ia  no  true  property  in  inven- 
tion ;  that  simultaneous  discovery  is  the  rale, 
independent  invention  the  rare  exeeption;  tbat» 
in  fact,  a  patent  is  ordinarily  assigned  to  the 
mere  accident  of  priority,  to  the  detrimeut  of 
others  who  have  as  effectively  found  out  the 
power  or  the  process  appropriated;  and  thftt 
therefore,  on  the  whole,  the  dlsadvantsges  of  the 
system  greatly  exceed  the  benefits.  It  maj  be 
added,  that  these  views  are  shared  at  once  bj 
many  manu£icrarers  and  patentees,  as  well  as 
by  eotwomists,  and  that  almost  all  persons  cob- 
demn  the  present  system,  though  they  are  not 
agreed  as  to  the  remedy. 

The  case  of  copyright  ia  very  different. 
There  cannot  be  a  simultaneous  production  bj 
two  persons  of  the  same  book  or  work  of  ait, 
uid,  therefore,  that  definite  appropiiatioa  of  a 
right  which  cannot  be  at  once  possessed  bv  two 
or  more  persons  in  the  same  olgect,  except  by 
voluntarv  association,  and  /ndiich  oonsdtDtei 
the  fundamental  characteristae  of  property, 
does  belong  to  literary  products.  It  has  htea 
doubted,  however,  whedier  literary  property  is 
in  ai^  way  benefited  by  the  protection  of  the 
law. 

The  granting  of  patents  is  now  regulated  by 
the  Patent  Law  Amendment  Act  1852,  under 
which  an  inventor  may  obtain  protection  for 
his  invention  for  six  months  after  filing  a  pro- 
visional specification  describing  it  He  has 
thus  time  to  consider  whether  he  will  take  ont 
a  patent  or  not;  if  he  does  so,  he  may  ob- 
tain a  patent  for  the  term  of  fourteen  yean 
on  payment  of  stamp  duties  to  the  amount 
of  25/.,  but  the  patent  is  made  determinable 
at  the  expiration  of  three  and  seven  years 
respectively  unless  further  stan^  duties  d  M. 
and  lOCtf.  are  paid :  this  enables  a  patentee  to 
abandon  an  unprofitable  invention.  A  pro- 
longation of  the  term  granted  by  orij^nal 
letters  patent  ma^  b  obtained  upon  sppliea* 
tion  to  the  Judicial  Ccmunittee  it  the  rrivy 
Council,  if  it  be  shown  that  Uie  expense  and 
labour  incuxxed  in  perfecting  the  iBTeotioa 
has  not  been  sufficiently  remunerated. 

Letters  patent  must  be  granted  for  'nev 
manufactures  within  Jjiis  reahn  which  others  at 
the  time  of  making  such  lett^ns  patent  and 
grants  shall  not  use,'  i.  e.  use  in  pmUc. 

Letters  patent  now  (oontrarv  to  the  former 
law)  extend  to  the  whole  of  the  tTnited  Kingdom 
of  Great  Britain  and  Ireland,  the  Oumnel 
Islands,  and  the  Isle  of  Man ;  and  in  case  tlie 
warrant  for  granting  the  patent  shall  so  direct, 
thev  may  be  made  applicable  to  the  colonies 
and  plantations  abroad  Patents  and  the  pn- 
vileges  granted  by  them  are  freely  ssiigBable 
from  one  person  to  another,  and  the  hdkier  of 
them  may  also  grant  Uoenses  to  use  the  inven- 
tion, which  is  usually  done  on  payment  of  s 
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xojalty  acoording  to  the  amonnt  manufketazed 
of  the  patented  article. 

Ever  since  the  reign  of  Anne  it  hae  been  a 
conditaob  in  patents,  that  the  inventor  shonld, 
bj  an  instmment  technically  called  a  apee^fioa- 
Uony  ^orticalarly  deeeribe  the  natnre  of  his 
inrention ;  on  fiulnre  of  idiich  the  patent  be- 
comes Yoid.  An  ii^jnnction  may  be  obtained, 
or  an  action  brongbt,  for  the  infringement 
of  a  patent;  bnt  it  is  necessaiy  to  show  the 
noTelty  and  utility  of  the  invention,  and  that 
it  is  of  something  capable  of  being  tnmed 
immediately  to  account  in  commerce ;  no  ^- 
tent  will  be  good  for  a  mere  philosophical  prin- 
ciple neither  organised  nor  capable  of  being 
BO.  It  is  now  held  that  a  new  process  or 
method,  as  well  as  an  article,  may  be  the  sub- 
ject of  a  patent.  The  number  of  patents  now 
annually  sealed  is  said  to  be  about  2,000 ;  of 
which  not  abore  200  on  the  average  continue 
beyoud  the  first  seven  years. 

Patents  are  conferred  in  most  communities, 
and  international  rules  have  been  established 
between  some  countries  for  the  mutual  protec- 
tion of  patentees.    ThegoTenunent  of  Switzer- 
land, howerer,  grants  no  patents,  and  that  of 
the  United  States  has  hitherto  declined  to  re-  : 
cognise  mutual  concessions.    This  cannot,  it 
would  appear,  be  due  to  any  mere  desire  to 
appropriate  discoveries  from  other  countries, ' 
for,  of  course,  in  the  absence  of  reciprocity,  I 
DO  protection  is  given  to  their  own  inventions, 
and,  as  is  well  known,  tihe  scarcity  of  labour 
is  a  great  sUmulus  to  invention  in  the  United  \ 
States.     [TkadsMabk.]  I 

latent  Tellow.  A  pigment  obtained  hj 
fofling  a  mixture  of  oxide  and  chloride  of  lead. 

^tttor  Wtmtam  (Lat.).  In  Roman  Anti- 
quities, the  diief  of  the  Fbcsulls  ;  specially 
named  for  the  performance  of  certain  solemn 
acts,  such  as  declarations  of  war. 

Patera  (Lat.  a  cup).  In  Architecture,  the 
representation  of  a  cup,  usually  in  bas-relief, 
and  employed  to  deoorate  friezes,  imposts,  ftc 

Patbrju  In  Roman  Antiquities,  a  laige 
open  goblet  or  cui>  of  gold,  silver,  marble,  or 
earth,  &c.,  used  in  o&ring  libations  to  the 
gods. 

Yttfeerliies.  In  Ecclesiastical  History,  a 
name  given  to  the  Western  Manicheans 
(Milman's  Latin  CkritUanity,  book  iz.  eh. 
viii.),  and  also  to  the  monkish  party,  by  the 
married  clergy  of  KUan,  in  the  controversy 
respecting  clerical  marriage.  (lb.  bk.  vi.  ch.  iii.) 

VAtamoator.  The  Latin  expression  for 
Oar  Faiker,  signi^png   the   Lord's  Prayer. 

[ROSAUT.] 

VttlfeAtlo    (Gr.  waBrrrut^).     In    Painting 
and  Sculpture,  the  exjpression  of  the  softer  or  , 
more    sorrowful  passions.      Ite  tendency  is 
to  depress  and  compose  the  feelings  of  the 
spectator. 

Yathetlo  Werw»a«  A  pair  of  small  nerves, 
supposed  to  influence,  by  certain  movements  of 
the  eye-ball,  the  expression  of  the  face.  They 
rise  from  the  tfolw  of  Vietuaens  behind  the 
bigeminal  bodies,  and  Hupply  the  trochlear 
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nuBde  of  the  eye,  whence  they  are  also  calM 
the  trochlear  nervea.  They  are  reckoned  as 
the  fourth  pair  ofcere^al  nervm  in  Anthropo- 
logy. 

VtttlMtaomoiile  (Gr.  va^oTiw^yiir^f, 
tktUed  in  judging  of  affections  or  diseases). 
Symptoms  which  are  peculiar  to  particular 
diseases,  and  by  which  they  are  recognised,  are 
termed  pathognomonic  symptoms. 

Patiiolocy  (Gr.  vaBokcytm^  to  treat  of  affec- 
tiona  or  diseases).  Literally,  the  doctrine  of 
disease.  As  physiology  teaches  the  nature  of 
the  functions  of  the  body  in  a  state  of  health, 
so  pathology  relates  to  the  various  derangements 
of  these  functions  which  constitute  disease.  Its 
objects^  therefore,  are  to  ascertain  the  various 
causes  which  interfere  with  the  normal  action 
of  each  organ  of  the  body,  and  to  determine 
the  diagnostic  and  pathognomonic  symptoms, 
which  afford  the  means  of  discrimination  be- 
tween diseases  closely  resembling  one  another. 
An  important  branch  of  pathology  is  that  which 
treats  of  diseases  of  the  fluids  of  the  body,  and 
more  especially  of  the  disordered  states  of  the 
blood  and  of  the  urine  (humoral  pathology). 
This  science  has  made  rapid  strides  during  the 
last  half  century,  owing  chiefly  to  the  advance 
of  animal  chemistrr,  and  to  the  application  of 
the  microscope  in  toe  examination  of  diseased 
secretions  and  excretions. 

PttlluM  {Qt.  suffering).  This  word  is  ap- 
plied in  literary  language  to  the  effect  pro- 
duced by  any  composition  calculated  to  excite 
all,  but  chiefly  the  tender,  emotions  of  the  mind. 
In  France,  this  term  is  generally  used  in  a 
somewhat  disparaging  senses  being  applied  to 
that  species  of  composition  which  inaulges  in 
strained  and  unnatural  declamation. 

Vatliia  (Lat.).  In  Numismatics,  the  fine 
rust  with  which  coins  become  covered  by  l^ng 
in  peculiar  soils,  and  which,  like  varnish,  is  at 
once  preservative  and  ornamental.  It  is,  says 
Mr.  Pinkerton,  a  natural  varnish,  not  imitable 
by  any  efibrt  of  human  art ;  sometimes  of  deli- 
cate blue,  like  that  of  a  turquoise ;  sometimes 
of  a  bronze  brown,  equal  to  that  observable  in 
ancient  statues  of  bronse ;  sometimes  of  an  ex- 
quisite green,  verging  on  the  azure  hue,  which 
last  is  the  most  beautiful  of  all.  It  is  also 
found  of  a  fine  purple,  of  olive,  and  of  a 
cream  colour,  or  pale  yellow.  The  Neapo- 
litan patina  is  of  a  light  green ;  and,  when 
free  from  excrescence  or  blemish,  is  very 
beautiful.  Sometimes  the  purple  patina 
gleams  through  an  upper  coat  of  another 
colour,  with  as  fine  effbct  as  a  variegated  silk 
or  gem.  In  a  few  instances  a  rust  of  a  deeper 
green  is  found,  and  it  is  sometimes  ^tted 
with  the  red  or  bronze  shade,  which  gives  it 
the  appearance  of  the  East  Indian  stone  called 
bloodstone.  These  rusts  are  all,  when  the 
real  product  of  time,  as  hard  as  the  metal  it- 
self, and  preserve  it  much  better  than  any 
artificial  varnish  could  have  done;  concealing, 
at  the  same  time,  not  the  most  minute  particle 
of  the  impression  of  the  coin.  Gold  admits 
no  rust  but  iron-mould,  when  lying  in  a  soil 
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impregnated  with  iron.  Silver  takes  many 
kinds,  but  chiefly  green  and  red,  which  yield 
to  vinegar ;  for  in  this  metal  the  rost  is  pre- 
judicial. 

The  term  patina  is  applied  also  to  tlie  coat  of ' 
dirt  and  varnish  which,  through  time,  covers ' 
the  surfaces  of  pictures.  The  patina  or  dirty  | 
va:nish  of  an  old  picture  often  gives  the 
wurk  an  adventitious  harmony  and  effect 
which  does  not  belong  to  it ;  and  when  this 
extraneous  coating  has  been  removed  by  the 
cleaner,  the  picture  has  lost  these  borrowed  j 
qualities,  and  is  by  the  inexperienced  supposed  , 
to  have  been  injured.  Hence,  skilful  cltsaoers,  I 
after  cleaning  and  repairing  a  picture,  cover  it 
afterwards  with  an  artificial  patina  or  glazing, 
and  restore  the  effect  of  dirt  and  age. 

Patoi*.    A  French  word  in  general  use  in 
most  European  countries,  signifying  the  dialect . 
peculiar  to  the  lower  chis.*8e8. 

Patres  Consorlptl.  [CoNSCfBipr  Fatsbbs.] 

Patrlaroli  (Gr.  tarpidpxnft  fi»m  ^or^p, 
father,  and  Vx«*f  ^  govern),  A  title  given  to 
the  twelve  sons  of  Jacob.  (Acts  vii.  8.)  This  , 
title  was  also  assumed  in  the  early  ages  of  the 
church  by  the  bishops  of  the  principal  cities  of 
the  empire,  as  Rome,  Constantinople,  Antioch, 
&c.  The  name  was  adopted  from  the  practice 
of  the  Jews,  who,  after  the  dispersion,  sub- 
jected themselves  to  the  spiritual  superin- 
tendence of  the  patriarchs  resident  at  Tiberias 
and  Babylon.  [Resch  Glutha.]  The  first 
mention  of  a  Christian  patriarch  occurs  about ; 
440.  They  were,  for  the  most  part,  superior  to 
archbishops  or  metropolitans,  being  set  over 
several  provinces.  This,  however,  was  not 
always  the  case.  The  patriarchs  of  Ephesus 
and  Ciesarea,  for  instance,  were  subject  to  the 
bishop  of  Constantinople,  and  were  only  on  a 
par  with  diocesan  prelates. 

PatHdanB  (Lat  patres,  fathers).  The 
original  body  of  Roman  dtisens,  known  ;:s  the 
populiia.  As  constituting  the  whole  body  of 
the  citizens,  they  held  in  their  hands  the 
government  of  the  state:  hence  with  the 
growth  of  the  plebs,  they  assumed,  from  the 
strictly  hereditary  nature  of  all  ancient  citizen- 
ship, the  character  of  an  oligjarchy,  the  sup- 
pression of  which  was  the  omeet  aimed  at  m 
the  long  struggle  of  the  plebeians  against 
the  patricians.  The  divisions  into  Ramnenses, 
Titienses,  and  Luceres,  are  variously  described 
by  Livy.  [Lucerbs.]  The  assembly  of  the  pa- 
tricians received  the  name  of  Comitia  Curiata, 
as  the  members  there  voted  by  curies. 

Patrlok«  Btf  Order  of.  An  Irish  order  of 
knighthood,  instituted  by  Cheorge  III.  in  1783, 
composed  of  the  sovereign,  a  prince  of  the  blood 
royal,  a  grand  master,  and  fifteen  knights ;  the 
lord-lieutenant  of  Ireland  for  the  time  being  is 
grand  master. 

Patrlnlto.  A  mineralogical  synonym  for 
Needle-ore. 

Patrlpasslan*.     [Sabbllians.] 

Patroelns.    [Phabthon;  Tblemachus.] 

Patrolo  (Fr.  patrouille).     In  Military  kn- 
guage,  a  small  party  of  men,  under  the  charge 
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of  a  subaltern  or  a  non-oommissi<med  offieer, 
detached  from  the  guard.  In  gairson  towns, 
a  patrole  marches  at  certain  hours  in  the  even. 
ing  and  night  through  the  streets,  in  order 
to  repress  disorder,,  and  take  into  cnstodj 
soldiers  improperly  conducting  themselves. 
They  are  usually  accompanied,  in  eontinenlal 
towns,  by  an  ofiicer  of  poUce.     [Posts.] 

Patron  (Lat.  patronus,  from  pater, /a/i'rV 
The  relation  of  patron  and  client,  in  aocierit 
Rome,  has  been  explained  under  the  bead 
CuBNT.  After  the  extinction  of  republican  sen- 
timents and  usages,  the  term  patron  was  i»till 
applied  to  advocates  who  defended  causes  for 
hire.  But  the  right  of  patronage,  analogous  -o 
that  which  had  subsisted  under  the  common- 
wealth, may  be  said  to  have  existed  only  io  the 
relation  between  masters  and  freedmen,  the 
latter  of  whom  were  placed  under  Tarioas 
obligations  to  their  former  owners.  In  the 
usage  of  the  Roman  Catholic  church,  a  patron 
saint  is  the  peculiar  protector  of  each  count n*. 
community,  profession,  &c.,  or  of  individual'. 
The  jprime  minister  of  the  pope  is  termed  ibe 
cardinal-patron.  (As  to  the  Roman  patioo>, 
see  AfSm.  eU  PAead.  cUs  Inscr.  voL  xii.) 

Patronttflre.  In  Ecclesiastical  Law,  the 
right  of  presenting  to  a  benefice.  [Fbbsenta- 
TioN.]  The  romeSiy  in  case  of  disturbance  of 
a  patron  in  his  legal  right  in  the  church  of 
England,  is  by  action  of  quare  impedit.  In 
the  church  of  Scotland,  the  right  of  preseDta- 
tion  to  livings  in  lay  patrons  was  recognised  by 
the  old  practice  of  the  church,  with  the  exception 
of  the  period  from  1690  to  1712,  during  which 
lay  patronage  was  abolished,  and  the  right 
of  presentation  lodged  in  the  heritors  (land 
owners)  and  members  of  the  kirk  session. 
In  1712,  lay  patronage  was  restored,  but  stiU 
under  the  control  of  the  parishioners,  wbosa 
call  (as  it  was  termed)  was  necessary  to  ratify 
the  presentation.  But  the  call  gradually 
became  a  mere  nominal  ceremony ;  and  dis- 
regard to  the  expressed  wishes  of  the  parish- 
ioners in  one  or  two  instances  was  the  cause  of 
the  great  secession  from  the  Scottish  kiri:. 
[BuHOHBBS.]  In  1834,  by  an  act  of  Assembly 
[  Vbto  Act],  the  right  of  the  parishioners  was 
fully  revived ;  it  being  expressly  enacted  that 
the  disapproval  of  a  majority  should  invalidats 
the  presentation.  This  act  of  the  Gkneial  As- 
sembly, however,  was  found  by  the  oooits  of 
law  not  to  be  efficient ;  but,  after  the  establish- 
ment of  the  Free  Church,  in  1843,  an  Act 
of  Parliament  (6  &  7  Vict,  c  61),  commonly 
called  Lord  Aberdeen's  Act,  was  passed,  which 
removed  all  doubts  on  the  subject,  and  ac- 
knowledged, within  certain  reasonable  limits, 
the  right  of  the  members  of  the  church  to  hare 
a  voice  in  the  nomination  of  their  pastors. 

Patronyvilo  (Or.  renpmvvfuKSs,  from  -nrip, 
and  owfia,  a  name),  A  name  which  des^nates 
a  person  in  reference  to  some  of  his  ancesti^r^, 
either  immediate  or  remote;  as  Pelides,  i.c- 
Achilles,  the  son  of  Peleus;  ^acides,  i.^ 
Achilles,  the  grandson  of  .£acu8.  PatTOuymios 
were  chiefly  employed  in  poetry. 
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In  Ecclesiastical  History,  a 
sect  professing  the  Sabellian  doctrines  of  Paulus 
of  Samosata,  a  bishop  of  Antioch  in  the  third 
century,  from  whom  they  derived  their  name. 
[Sabbluans.] 

V«iillolans.  A  Christian  sect  whose  his- 
tory is  interwoven  with  that  of  the.  Greek 
church  in  the  ninth  and  tenth  centuries.  They 
appear  to  have  arisen  in  Armenia,  and  to  hare 
adopted  their  name  from  Paulas,  one  of  their 
leaders,  to  avoid  the  imputation  of  a  connection 
with  the  Manieheans,  which  was  generally  laid 
to  their  charge.  Their  opinions  are  to  be 
collected  only  from  the  allegations  of  their 
enemies,  who  accused  them  of  holding  the 
doctrine  of  the  two  principles  [Dualism],  and 
denying  that  the  Old  Testament  proceeded 
from  the  Supreme  God.  In  the  £ast  they 
underwent  persecutions  for  two  centuries:  a 
remnant,  however,  survived  in  the  country  of 
their  birth.  A  colony  of  Paulidans  was  trans- 
planted to  Bulgaria  and  Thrace,  whence,  in  the 
eleventh  century,  they  spread  themselves  over 
the  West,  where  they  were  known  under  the 
names  of  Cathabi,  Patbbinbs,  &c.,  and  are 
vulgarly  connected  with  the  Albigenses  of 
the  South  of  France.  (Mosheim,  vol.  ii. ;  Faber 
On  the  Churches  of  the  Waldensea  and  Mbi- 
genses.y 

V«lillte.  A  variefy  of  Hypersthene,  from 
the  island  of  St.  Paul,  on  the  coast  of  Labrador. 

VanlUida  (after  S.  Paulli,  Professor  of 
Botany  at  Copenhagen).  A  genus  of  Sapindaccip, 
some  species  of  which  are  largely  used  as  a 
Btimulating  beverage  by  the  inhabitants  of  some 
parts  of  South  America.  From  the  seeds  of  the 
Guarana,  P.  aoririlis,  the  Indians  on  the  Amazon 
prepare  hard  cakes  called  Pao  de  Guarana  (i.  e. 
sticks  of  Guarana),  which  form  a  considerable 
article  of  trade,  and  are  carried  into  all  parts  of 
Brazil,  where  a  cooling  beverage  is  prepared 
from  them.  The  ripe  seeds  are  thoroughly 
dried,  then  pounded  into  a  fine  powder,  made 
into  dough  with  water,  and  formed  into  cvlin- 
drical  rolls,  from  five  to  eight  inches  long, 
which  become  excessively  hard  when  dry.  The 
beverage  is  prepared  bv  grating  about  half  a 
tablespoonful  of  one  of  the  cakes  into  a  glass  of 
Bugar-and-water.  Its  active  principle  is  called 
guarantne^  and  is  said  to  be  identical  in  its 
composition  with  the  theine  of  tea. 

P.  Cupana  also  enters  into  the  composi- 
tion of  a  national  diet-diink;  its  seeds  are 
mingled  with  cassava-and-water,  and  allowed 
to  pass  into  a  state  of  fermentation  bordering 
on  the  putrefactive,  in  which  state  it  is  the 
faTourite  drink  of  the  Orinoco  Indians. 

Vaulownia.  A  Japanese  tree  resembling 
the  Catalpa,  the  only  species  of  which,  P.  impe- 
rialiSt  forms  a  genus  of  Scrophulariacea.  It 
grows  into  a  moderate-sized  tree  with  a  spre^- 
ing  head,  and  has  broadly  orate,  cordate  leaves, 
and  panicles  of  large  purplish-lilac  flowers ;  but 
as  these  flowers  are  borne  so  early  as  seldom  to 
escape  ii\jui7  from  frost,  which  also  damages 
the  oarly  growth  of  the  shoots,  it  can  hardly  be 
eonsiderea  as  adapted  for  our  climate. 
837 


PAUPERISM 

Panpeiism.  In  Political  Economy,  poo* 
rates  are  the  aid  granted  out  of  the  rent 
of  land,  the  incomes  of  occupiers  of  land  and 
houses,  and  the  provision  of  tithes  and  rent 
chaiges,  for  the  maintenance  of  persons  who 
are  unable  to  work,  or  unable  to  find  employ- 
ment; and  pauperism  is  the  state  in  which 
labourers  and  others  are  placed  who  need  and 
are  legally  entitled  to  such  assistance.  This 
assistance  is  almost  peculiar  to  the  economical 
state  of  the  United  Kingdom,  and  till  very  lately 
had  even  a  more  limited  operation,  for  Scot- 
land was  not  included  in  the  poor  law  system 
till  after  the  disruption  of  the  lurk  in  184?,  nor 
Ireland  till  after  the  outbreak  of  the  famine  in 
1846.  The  history  of  this  remarkable  charac- 
teristic of  the  Enghsh  social  system,  and  the  eco- 
nomical efiects  of  the  impost  upon  labour  and 
capital,  deserve  a  brief  and  exact  description. 

The  writer,  in  the  course  of  very  long  and  co- 
pious enquiiy  into  the  economical  histoir  of  th0 
middle  ages,  has  never  but  once  met  with  any 
hint  of  a  rate  in  aid,  appraised  and  collected 
for  the  relief  of  the  poor.  This  solitary  instancs 
is  in  an  account  of  the  manor  of  Cambridge, 
then  and  nowheldbyMerton  College,  and  form « 
ing  at  that  time  a  mesne  lordship  under  the  earl 
of  Lancaster.  In  1315,  the  year  of  the  great 
famine,  an  agistment  was  laid  on  this  manor, 
in  common  with  other  Cambridge  parishes,  for 
the  relief  of  the  distress  which  then  prevailed. 
It  is  not  easy  to  discover  at  this  date  what  were 
the  powers  by  which  such  an  assessment  was 
made  obligatory.  It  is,  howerer,  singular  that 
this  sole  example  should  have  been  discovered, 
and  its  occurrence  is  a  strong  piece  of  negative 
evidence  against  any  formal  system  of  parochial 
relief.  It  is  well  known  that  the  first  statute 
for  the  rolief  of  the  impotent  poor  was  that  of 
1  Edw.  VI.  A.D.  1547,  and  that  the  first  law 
which  gave  shape  to  the  modem  system  of  a 
rate  in  aid  was  43  Eliz.  a.d.  1601. 

The  opinion  expressed  by  the  late  Mr. 
IMTCulloch,  to  the  effect  that  the  absence  of 
any  svstem  of  parochial  relief  was  due  to  the 
fact  that  the  mass  of  the  community  were  in  a 
state  of  slavery,  and  that  by  the  conditions  of 
slavery  the  master  was  bound  to  maintain  his 
labourers,  is  not  only  a  false  estimate  of  the 
state  of  society  for  three  hundred  years  before 
the  statute  of  Elizabeth,  but  gives  no  explana- 
tion why  the  gradual  extinction  of  feudal  ser- 
vitude did  not  bring  about  a  regular  system  of 
poor  relief,  not  only  in  France,  Spain,  and  Ger- 
many, but  in  Scotland  and  Ireland.  The  fact 
is,  the  popular  opinion  as  to  the  social  con- 
dition of  the  greater  part  of  the  peasantry  in 
England  durii^  the  fourteenth  and  fifteenth 
centuries  is  a  mass  of  misconceptions.  Nd 
slavery  in  the  ancient  or  modem  sense  of  the 
word  existed  in  England  from  the  middle  of 
the  thirteenth  century,  the  period  at  which 
domestic  accounts  commence ;  the  lord  did  not 
maintain  his  serf;  and  the  only  relations  which 
subsisted  between  the  two  were  those  of  payment 
and  service  on  the  one  hand,  the  service  being 
menial,  or  rather  agricultural,  in  compensation 
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for  grants  of  land,  and  the  righl  on  tli«  other 
to  heriotB,  where  such  coBtoms  prerailed,  and 
entry  in  case  of  failure  of  issue,  or  forfeiture  on 
the  part  of  the  tenant,  consequent  upon  feudal 
transgressions.  The  serf  or  villein,  it  is  trusi 
was  lK>und  to  the  soil,  but  so  was  the  free  tenant^ 
the  Tiew  of  fhinkpledge  and  the  obligation  of 
registration  in  thetjthing  or  deoenna,  or  manor, 
bein^  laid  upon  all  teivants  alikei  free  and 
rillem. 

In  fact,  there  were  seyeral  causes  which 
would  have  sufficiently  obviated  the  existence 
or  even  the  possibilitv  of  a  gensral  system  of 
mting  for  the  relief  ox  the  poor.  In  the  first 
place,  everyone  possessed  land,  and  sufficient 
land  to  maintain  in  ordinaiy  times,  and  accor- 
ding to  the  existing  standard,  the  exigencies  of 
each  family.  In  the  next  place,  there  was  no 
wide  difference  between  the  middle  classes  and 
the  poor,  the  course  of  life  of  the  peasant  and 
of  all  except  the  few  who  occupied  •  con- 
siderable social  position  being  really  almost 
IdenticaL  The  labourer  sat  at  his  master^s 
table,  and  generally  dined  from  the  same  dish. 
In  the  next  place,  the  area  under  the  plough, 
though  by  no  means  so  effectively  cultivated  as 
now,  was  probably  notmuch  less  in  extent;  and 
as  the  population  did  not  exceed  the  average 
means  of  subsistence,  the  general  equality  of 
conditions  implied  general  sufiBciency  of  food. 
But  more  powerful  even  than  these  causes  were 
the  effects  of  the  monastic  system.  We  are 
not,  indeed,  aware  of  the  number  of  the  mo- 
nasteries in  England,  for  the  researches  of 
Dugdale  have  by  no  means  exhausted  the  cats- 
logue;  we  are  still  less  informed  as  to  the 
pumber  of  monies  they  sheltered.  But  we  do 
know  that  these  monks  were  all  bound  by  vows 
of  celibacr^,  that  their  ranks  were  recruited 
from  the  lower  classes  of  society,  that  they 
were  in  many  cases  industrial  communities,  and 
that  aU  lived  slenderly,  and  they  must  conse- 
quently have  been  a  powerful  check  to  the  ex- 
cessive growth  of  population.  Added  to  this, 
they  were  easy  lanolords,  and  notoriously  cha- 
ritable as  far  as  their  aid  to  poverty  and  dis- 
tress could  be  afforded.  Whatever  may  have 
been  the  vices  of  the  monastic  system,  and  how- 
ever ripe  their  institutions  were  for  suppression, 
there  cannot  be  a  moment's  doubt  that  they 
served  some  very  important  economical  ends,  and 
that  their  sudden  annihilation  must  have  in- 
duced, even  if  we  had  no  evidence  to  that  effect^ 
serious  and  distressing  social  conseouences. 
Bo  far,  there  cannot  be  a  doubt  that  the  sup- 
pression of  the  monasteries,  and  the  alienation 
of  their  lands  to  non-resident  proprietors,  who 
were  bound  by  no  tie,  religious,  moral,  or  social, 
to  their  poorer  neighbours,  led\o  such  misery 
AS  to  suggest  the  necessity  of  a  l^gal  relief  for 
the  poor. 

The  commencement  of  the  modem  system  of 
poor  law  relief  is  to  be  found  in  the  48  Elis., 
which  contained  provisions  for  the  erection  of 
workhouses  and  the  supply  of  occupation  for 
tho«<e  who  needed  it  Before  this  Act  passed, 
frequent  complaints  had  been  made  of  the  en- 
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dosnreof  lands,  and  the  d^popnktion  of  towns 
and  houses,  in  the  interest  dT  uiose  who^  havinc 
acquired  or  usurped  rights  over  land,  abandoned 
husbandry  for  sheep  farming,  as  mueh  firom  de- 
ficiency of  capital  as  from  motives  of  penooal 
interest  The  sUtute  of  Klimbeth  was  followed 
sixty  years  later  by  that  known  as  14  Ck.  IL 
c.  12,  the  origin  of  the  law  of  parochial  settle- 
ment, with  all  its  iiQUstioe,  selfishness^  waste- 
fulness, and  hardship.  For  an  aoeoont  of  the 
operation  of  this  ana  similar  laws,  the  reader 
is  referred  to  Mr,  Coode's  report  on  the  law  of 
settlement  and  removaL  {ParL  P^er,  1851, 
No.  676.)  The  modem  system  of  poor  law 
relief  came  into  operation  in  1835;  but  the 
parochial  svstem  and  the  law  of  eettlesieBt 
were  virtually  abolished  in  1865. 

The  economical  consequences  of  a  raU  in 
aid  for  the  relief  of  the  poor  have  been  variously 
iuterpreted ;  some  have  held  that  the  sfstem 
is  wholly  mischievous,  others  that  it  is  nects- 
saiy  and  {>olitic  To  all  appearance,  this  diver- 
sity of  opinion  is  due  to  tne  fact  that  the  dis- 
putants have  discussed  the  matter  from  different 
points  of  view.  It  may  be  highlv  proper  and 
even  just  that  no  person  shoiud  be  sumred  to 
starve ;  it  may  be  that  the  moral  and  social  erils 
which  would  result  ^m  wj  harsh  treatment 
even  of  deserved  povertv  would  be  very  great; 
but  this  will  not  prove  that  the  system  of  legal 
relief  to  the  disabled  or  impoTuriahed  is  ospftble 
of  an  economical  defence.  It  would  seem  th^it 
the  sanction  of  a  poor  law  is  rather  to  be 
sought  in  the  moral  and  religions  instiscts  of 
man,  than  in  any  sense  of  strict  econoaital 
obligations.  Of  course  this  applies  to  its  first 
imposition;  its  discontinuance  after  persons 
have  been  habituated  to  the  aid,  and  society 
has,  so  to  speak,  made  its  calculations  on  iu 
permanence,  would  be  a  social  wrong. 

It  is  weU  known  that  there  is  a  portum  of 
profits  destined  to  the  employment  of  iiferior 
or  common  labour,  and  it  would  not  be  im- 
possible to  calculate  this  capitd,  if  we  could 
know  what  is  the  aggregate  amount  of  wage* 
earned  hj  those  who  come  within  the  eoatin- 
gency  of  poor  law  relief.  This  smowt  of 
wages,  by  virtue  of  the  oompetition  of  Is- 
bourers,  and  by  the  fact  that  labour  is  ha« 
bitually  in  excess  of  remunerative  employsient, 
is  never  more  than  can  be  extacacted  by  tlu 
needs  of  those  who  must  subsist  at  a  eeittis 
rate  in  order  to  work  at  all,  and  to  bring  up  their 
&milies  as  inheritors^  in  the  mam,  of  the  tofl 
which  they  have  themselves  undeigoneL  Iu 
order  that  this  sufficiency  may  be  provided, 
the^  must  not  oi^y  have  enoi^h  for  tneir  ovn 
maintenance  and  that  of  their  children,  bat 
they  mast  have  enough  also  to  provide  lor  thst 
part  of  their  life  in  which,  though  still  ia 
heiikg,  they  are  not  able  to  cany  on  their 
labour,  or  not  to  carry  it  on  with  the  same 
efficiency  as  before.  They  must  also  be  able 
to  provide  against  emeigencies  uid  casoaltiei: 
emezgeacies,  for  instance,  sudi  as  the  eoioioed 
cessation  of  labour  by  want  of  employiBenl; 
and  casualties^  such  as  sickness  or  sccideoti 
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It  is  neeeteBry  that  fhese  Tsrions  fonds  should 
be  supplied,  not  only  in  order  that  labonr  mar 
exist  comfortably,  but  that  it  may  exist  at  all, 
and  be  forthcoming  ibr  the  cnltiyataon  of  the 
soil,  and  for  whateyer  other  common  purpose  it 
may  be  demanded.  Now  it  cannot  be  doubted 
that  the  poor  law,  by  interposing  to  secure  the 
labourer  against  the  necessity  of  saying  in  order 
to  meet  these  oocurrences  (some  necessary  and 
others  fairly  to  be  anticipated),  takes  away 
the  obligation,  and  as  population  has  always 
a  tendency  to  increase  up  to  the  margin  of 
subsistence,  or,  what  is  in  ^ect  the  same  thing, 
to  the  possibility  of  industrial  occupation,  de- 
presses the  rate  of  wages  by  just  as  much  as 
would  be  otherwise  needed  to  meet  such  emer- 
gencies. In  all  probability,  too^  as  the  ma- 
chinery by  which  this  aid  is  giyen  is  oompre- 
hensiye,  and  the  superyision  oyer  expenditure 
is  strict,  and  the  aid  is  as  far  as  possible  re- 
duced to  a  minimum,  actual  wages  are  lower 
when  taken  in  connection  with  legal  relief,  than 
thflj  would  be  in  its  absence.  In  fine,  the  I 
system  of  "poor  law  aid  is  yirtually  an  insur-  | 
ance  upon  labouf  ,  effected  in  part  at  least,  and 
with  some  economy,  on  the  part  of  those  who 
would  suffer  in  increased  wages  and  diminished 
profits  if  the  machinery  were  not  applied  at 
all ;  and  so  far  from  the  agency  of  the  poor  law 
being  a  boon  to  the  labourer,  it  really  keeps 
down  his  wages  to  an  ayerage  low  amount, 
the  difference  being  the  amount  expended' in 
meeting  the  contingencies  adyerted  to.  - 

That  this  is  the  effect  of  the  poor  law,  is,  we 
belieye,  demonstrable  from  the  fact  that  the 
wages  of  labour,  eyen  of  the  commonest  kinds, 
haye  greatly  increased  smce  the  alteration  of 
the  poor  law,  and  the  abandonment  of  the 
allowance  system.  At  present,  while  the  law 
deals  as  generously  as  it  eyer  did  with  the  sick, 
the  infirm,  -and  the  aged,  certain  minor  points 
of  discipline  omitted,  it  is  penal  on  the  able- 
bodied  labourer.  And  this  ai^)ears  to  be  just^ 
if  no  hindrance  is  put  in  the  way  of  the  migra- 
tion of  labour,  because  it  will  be  seen  that  all 
aids  provided  by  the  law  are  so  many  deduc- 
tions from  the  fund  which  suppUes  wages  to 
the  elasB  which  may  hereafter  he  applicants  for 
parish  relief.  Nothing,  howeyer,  but  a  selfish 
determination  to.  get  labour  at  low  rates,  and  to 
throw  the  burden  of  maintaining  it  in  sickness 
or  old  age  upon  others,  could  haye  justified 
the  imposition  and  retention  of^  the  law  of 
parochial  settlement.  This  limitation  of  the 
labourer  to  one  site,  rendered  him  as  completely 
adscriptua  glebaB  as  the  mediseyal  seif  eyer 
was,  and  nude  all  possible  aid  to  him  when 
necessity  oyertook  him,  an  ineyitable  piece 
of  compensatiye  justice.  That  the  law  of 
parochial  settlement,  and  the  penal  application 
uf  the  new  poor  la^  to  able-bodied  paupers 
should  coexist,  was,  at  the  time  of  passing 
the  new  Act,  felt  to  be  a  wrong,  though  the 
framers  of  the  Act  were  unable  to  proyide  a 
remedy  in  the  total  abolition  of  the  settlement 
principle,  owing,  it  would  appear,  entirely  to 
selfish  interests. 
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It  may  he  doubted,  indeed,  whether  the  fact 
that  proyision  is  made  by  a  poor  rate  for  the 
maintenance  of  labour,  does  not  induce  apathy, 
immobility,  and  indifference  to  material  im- 
proyement  among  the  classes  of  workmen 
who  are  afifeeted  W  its  influences.  Beasoning 
from  analogy,  we  should  think  so ;  and  to  judge 
from  the  improyement  in  the  condition  of  the 
labouring  classes  since  the  new  system  came 
into  play,  we  should  be  confirmed  in  this 
inference.  It  is  probable  that  the  greater 
hardihood  and  enterprise  of  the  Scotch  and  Irish 
peasantry,  and  their  greater  readiness  to  emi- 
grate, are  due  to  the  fact  that  they  haye  not 
till  lately  been  affected  by  the  exceptional  aids 
of  poor  law  relief.  At  the  same  time,  we  must  • 
remember,  that  whateyer  may  be  the  abstract 
criticism  on  the  effects  of  a  poor  rate,  the 
interpretation  of  social  facts  and  habits  neces- 
sitates a  large  modification  of  the  conclusions 
arriyed  at.  There  are,  we  belieye,  excellent 
reasons  against  the  establishment  of  a  poor  law 
ab  initio ;  but  to  orerthrow  a  system  which  has 
been  in  existence  for  nearly  three  centuries, 
and  by  the  force  of  which  the  relations  of 
common  labour  and  capital  haye  been  continu- 
ously arranged,  would  be  a  great  social  wrong, 
if  not  a  serious  polideal  risk.  The  reform  oi 
1834  was  the  maximum  that  could  be  effected 
in  the  principles  of  poor  law  relief:  it  was 
eyen  harsh  in  some  of  its  proyisions;  but  the 
harshness  was  necessary,  for  had  the  an- 
cient system  been  continued,  there  seems  little 
doubt  that  the  rates  in  aid  would  haye  finally 
equalled  the  rental  of  lands  let  to  agricultural 
purposes,  as  they  did  in  some  cases  before  the 
change  took  place.  In  shorty  it  does  not  appear 
likely  that  the  condition  of  the  working  classes 
in  l^igland  will  oyer  improye  so  much  as  to 
make  it  possible  that  the  poor  rate  may  be 
dispensed  with,  unless  some  great  reyolution 
takes  place  in  their  habits,  and  some  great 
fSiusilities  are  giyen  them  for  bettering  their 
condition;  eyents  which  at  present  seem  so 
remote^  that,  howeyer  expedient  the>  may  be 
abstractedly,  it  would  be  idle  to  pretend  to 
speculate  upon  the  effect  of  their  occurrence. 

The  contributions  Leyied  for  the  relief  of  the 
poor  are  the  largest  in  quantity  of  all  the  taxes 
which  are  collected  for  local  purposes.  It  remains 
to  say  a  few  words  on  their  incidence.  It  has 
been  obseryed  that  a  poor  rate  is  a  contnbution 
to  wages ;  that  in  its  absence  the  rate  of  wages 
must  rise ;  and  that>  therefore,  in  so  far  as  the 
rate  is  paid  by  the  employer  of  labour,  it  is 
a  tax  only  in  appearance.  It  is,  howeyer,  a  real 
tax,  when  contriouted  by  such  as  do  not  employ, 
the  kind  of  labour  which  is  ordinarily  within 
the  contingency  of  relief,  and  when  the  arrange- 
ments mtAe  for  leyying  the  tax  lay  a  larger 
share  of  the  rate  on  some  employers  of  labour, 
to  the  comparative  relief  of  others.  Both  these 
results  have  occurred  under  the  working  of  the 
poor  law.  All  parties  contribute  to  the  relief 
of  the  poor  according  to  the  rateable  value  of 
the  premises  which  they  occupy,  whether  they 
employ  labour  or  not ;  and  the  parochial  Kystem, 
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which  originally  formed  the  basid  of  the  whole  j 
rate  leviea  for  the  maintenance  of  the  poor  of  | 
each  parish,  or,  by  successive  changes,  of  the  < 
greater  part  of  it,  made  it  possible  that  the 
sole  owners  of  parishes  should  be  able  to  throw  ! 
most,  and  in  many  cases  the  whole,  of  the  relief 
required  by  such  as  laboured  within  the  parish, 
upon  some  locality  conterminous  with  it.  The 
landowners  of  close  parishes  contrived  to  effect 
this  result  by  destroying  house  accommodation 
on  their  estates,  or,  in  case  a  larger  number  of 
labourers  were  employed  than  could  be  housed 
in  the  parish,  by  forbidding  the  erection  of  any 
new  cottages.  The  poor,  being  cut  off  from 
house  room  in  the  parish  where  they  worked, 
.  crowded  into  the  open  parishes,  and,  being 
exposed  to  the  vicissitudes  of  weather  in  tra- 
voUing  to  and  from  their  work,  being  badly 
housed,  and  forced  by  mutual  competition  to  pay 
a  rent  disproportionate  to  their  wages,  were 
rendered  more  liable  to  the  attacks  oi  disease, 
and  more  within  the  necessity  of  claiming 
parochial  relief.  When  this  relief  was  accorded, 
It  was  not  paid  by  the  parish  in  which  the 
labourer  worked,  but  by  that  in  which  he  was 
housed,  and  thus  fhe  poor  rate  became  a  tax 
nigust  in  its  incidence,  capricious  in  its  amount, 
and  increased  by  a  system  which  rendered  the 
agricultural  labourer's  calling  hazardous  and 
unhealthy.  These  anomalies  and  wrongs,  in  so 
far  as  close  and  open  parishes  are  concerned, 
were  alxjlished  by  an  Act  of  Parliament  in 
1865,  by  which  the  amount  of  the  rate  was 
equalised  over  the  whole  union,  instead  of  being, 
as  before,  determined  by  the  special  or  adven- 
titious necessities  of  each  parish.  This  reform 
is  not  only  a  measure  of  justice,  but,  by  taking 
away  hindrances  to  the  free  circulation  of  la- 
bour, is  an  advantage  of  the  highest  value  to 
the  labourer  himself. 

Table  I. — The  following  is  the  amount  which 
has  been  collected  by  rate,  and  applied  to  the 
relief  of  the  poor,  since  the  year  1748 : — 


Boms 

Sums 

YeaiH 

expended  on 

Yean 

expended  on 

Poor 

Poor 

AvertMge 

£ 

£ 

1748-1750 

689,971 

1848 

6,180,764 

1775. 1776 

1,630,800 

1849 

5,792,963 

1783-1785 

2.004,239 

1850 

5,395,022 

1801 

4,017,871 

1851 

4,962,704 

1813 

6,656,100 

1862 

4,897,686 

1821 

6,959,249 

1853 

4,939,064 

1831 

6,798,888 

1864 

5,282.853 

1835 

5,526,418 

1855 

6,890,041 

1839 

4,406,907 

1856 

6,004,244 

1840 

4,576,965 

1857 

6,898,756 

1841 

4,760,929 

1858 

5.878,542 

1842 

4,911,498 

1869 

5,558,689 

1843 

5,208,027 

1860 

5,454,964 

1844 

4,970,093 

1861 

5,778,943 

1845 

5,039,703 

1862 

6,077,922 

1846 

4,954,204 

1863 

6,527,036 

1847 

5,298,787 

1864 

6,423,381 
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Table  IL — The  following  table  contains  thre« 
columns.  1.  The  amount  of  the  popolatioa 
taken  at  the  census  in  1841,  1861,  1861,  with 
the  annual  estimated  rate  of  increase ;  2.  Thd 
contribution,  reckoned  according  to  each  mem- 
ber of  the  population,  for  the  maintenance  of 
the  poor ;  and,  3.  The  price  of  wheat  per  impe- 
rial quarter.  In  the  year  1834,  the  facts  of 
the  last  year  of  the  old  poor  law  are  supplied. 
(Compil^  from  Parliamentary  Papers.) 


Rate  per 

Tears 
ended 

at 
Lady- 
day 

Popniation 

estimated  aooord- 

to  the  Ratios  of 

Increase 

Head  of 
Amonnt  ex- 
pended in 
ReUeftotlie 
Poor  on  the 
Estuniited 

Avense 

Price  of 

Whestper 

Impffiil 

Qnarta 

«.     d. 

«.     d. 

1834 

14,372,000 

8     9J 

61  11 

1835 

14,564,000 

7     7 

44    2 

1836 

14,758,'00 

6    4} 

39    5 

1837 

14,955,000 

5    6 

62    6 

1838 

15,165,000 

5    5f 

^66    3 

1839 

15,367,000 

6       8; 

^^69    4 

1840 

16,662,000 

5  10 

68    6 

1841 

16.911,757 

6  11: 

65    3 

1842 

16.981,000 

6     1 

64    0 

1843 

16,194,000 

6     & 

64    4 

1844 

16,410,000 

6     0 

61    6 

1845 

16,629,000 

6    a 

49    2 

1^46 

16.851,000 

6  10- 

53    3 

1847 

17,076,000 

6     2 

69    0 

1848 

17,304,000    , 

7      1; 

64    6 

1849 

17.634,000     ' 

6     7 

r 

49    1 

1850 

17,766,000 

6     1 

42    7 

1851 

17,927,609 

6     6 

39  11 

1852 

18,206,000 

5     4 

39    4 

1853 

18.402,000 

6     4 

42    0 

1854 

18,617,000 

6     8 

61    7 

1855 

18,840,000 

6     3 

70    0 

1856 

19,043.000 

6     3^ 

'  75    4 

1857 

19.207,000 

6     1 

65    3 

1858 

19,361.000 

6     0 

I 

53  10 

1859 

19,578.000 

5     ^ 

42    9 

I860 

19,837,000 

5     6 

44    9 

1861 

20,066,224 

5     9 

65  10 

1862 

20,228,000 

6     0 

56    7 

1863 

20,445,000 

6     4i 

52    1 

Pause  (Gr.  wawriSj  a  slopping).  In  Music, 
a  character  denoting  silence  in  a  part  for  a 
certain  time,  according  to  the  aort  of  pause 
marked. 

Pawan  (Lat.  pavo,  a  peacock).  A  slow  aod 
stately  dance  formerly  practised  in  England, 
but  now  confined  to  the  Spaniards.  It  derirpd 
its  name  from  the  motion  of  the  dancers' 
dresses,  which  was  compared  to  that  of  th* 
peacock's  tail. 

Pawemeat  (Lat  pavimentnm).  In  Aifhitrc- 
ture,  a  causeway  or  floor  hud  with  stone,  brick, 
or  other  material  for  greater  convenience  of 
walking.    [Roads.] 

Pavia  (after  Pierre  Paw,  Professor  of 
Botanv  at  Leyden).  A  genus  or  subgenus  of 
Sapindaceous   deciduous   trees,   disti^;uifiheil 
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from  tliQ  florae  Chestnut  (^!9cvlu$)j  to  which 
thej  are  dosely  related,  and  which  tihey  much 
resemble  by  their  smooth  not  prickly  capsules. 
They  are  chiefly  North  American,  and  are  fre- 
quently met  with  in  shrubberies  and  pleasure 
grounds,  the  trees  being  of  moderate  size,  and 
of  an  ornamental  tharacter. 

^aTlse  (Fr.  paTds).  A  large  shield,  used 
in  the  warfare  of  the  middle  ages  to  coyer 
assailants  adyancing  to  the  walls  of  a  fortress. 
PttTO  (Lat.  a  pea-finol).  The  name  giyen 
by  linnseus  to  the  genus  of  Gallinaceous  birds, 
of  which  the  splendid  Indian  peacock  (Pavo 
indicus,  Linn.)  is  the  type.  They  are  charac- 
terised by  a  crest  of  peculiar  form,  and  by  the 
tail  coyerts  of  the  male  extending  far  beyond 
the  quills,  and  being  capable  of  erection  into  a 
brood  and  gorgeous  disc.  The  shining  lax  and 
silky  barbs  of  these  feathers,  and  the  eye-like 
flpotB  which  decorate  their  extremities,  are 
known  to  ereryone.  The  Indian  pea-fowl 
exist  wild  in  the  north  of  India,  whence  they 
were  introduced  into  Europe  by  Alexander  the 
Great.  A  distinct  spepes  of  pea-fowl  exista  in 
the  isle  of  Jaya. 

Fiyo.  In  Astronomy,  one  of  the  southern 
constellations,  added  by  Bayer. 

Fawl.    A  catch  employed  on  Shipboard  to 
restrain  the  capstan  or  windlass  from  flyin;^ 
round  in  a  reyerse  direction  during  any  pause 
in  the  winding;. 
Pawn.    [Chxss.] 

Pawnbroker  (Dutch  pand,  Ger.  pfand,  Fr. 
pan,  a  pledge;  Mr.  Wedgwood  connects  it  with 
Lat.  pannus,  wearing  apparel  being  probably 
the  first  things  giyen  in  pledge).  One  who 
adyanoes  money  at  a  certain  rate  of  interest 
upon  the  security  of  goods  deposited  in  his 
hands ;  haying  power  to  sell  the  goods  if  the 
principal  ?um,  and  the  interest  thereon,  bo 
not  paid  within  a  specified  time.  The  prac- 
tice of  adyancing  money  to  the  poor,  either 
with  or  without  interest,  seems  to  haye  been 
occasionally  adopted  in  ancient  times ;  but  the 
first  public  establishments  of  this  kind  were 
founded  in  Italy,  under  the  name  of  Monti  di 
Pieta.  [Moirr  db  Pi^i.]  Pawnbrokers  are 
subject  to  the  stringent  proyistons  of  the  Act 
89  &  40  Qeo.  HI.  c  99  (amended  by  several 
statutes  of  the  present  reign),  under  which 
warrants  for  searching  premises  may  be  obtained 
by  those  who  suspect  that  their  goods  haye 
been  illegally  pawned. 

Pax  (Lat).  An  allegorical  diyinity  among 
the  Bomans,  worshipp^  as  the  goddess  of 
peace.  She  had  a  celebrated  temple  at  Bome, 
which  was  built  by  Vespasian,  and  was  con- 
sumed by  fire  in  the  reign  of  Commodus. 
This  term  is  sometimes  applied  to  a  small 
image  of  Christ,  because,  in  former  times,  the 
kiss  which  the  people  gaye  it  before  learing 
church  was  called  the  kiss  of  peace.  But  the 
common  pax,  or  osculatorium,  was  a  metallic 
plate  with  a  crucifix  engrayed  on  it.  It  is 
now  ^sused.  (Ducange,  Oaculatorium ;  Milner, 
Archaologia,  yoL  xx.  p.  634.) 

In  the  Army,  an  officer  ap- 
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pointed  to  each  battalion  of  a  regiment,  or 
brigade  of  artillery,  &c  He  issues  money  to 
the  captains  of  companies,  troops,  and  batteries 
for  the  payment  of  their  men ;  and  examines 
and  audits  their  monthly  pay  lists.  He  famishes 
quarterly  pay  lists  to  the  War  Office,  where  his 
accounts  are  checked.  A  paymaster  on  joining 
has  the  relatiye  rank  of  captain,  and  his  pay 
and  rank  are  improyed  by  length  of  serrice. 

PA.TMASTEB.  In  the  Royal  Nayy,  a  com- 
missioned officer  employed  in  each  ship  to  pay 
the  crew,  take  charge  of  the  proyisions,  and  con- 
duct the  financial  business  generally. 

Paymaster  of  the  BooBabold.  An 
officer  in  the  lord  steward's  department  This 
office  has  superseded  that  of  the  ancient 
cofferers.    It  has  a  salary  of  450/.  per  annum. 

Paynuwter-Oeneral  of  tbe  Forces. 
This  office  was  formerly  extremely  lucrative, 
from  the  interest  on  the  large  sum  of  money 
which  remained  for  a  long  time  in  the  posses- 
sion of  the  paymajter.  In  1 782  it  was  deprived 
of  these  extraordinaiy  emoluments,  and  a  fixed 
salary  substituted.  The  paymaster  is  consti- 
tuted by  warrant  under  the  sign  manual ;  he 
is,  ex  officio,  a  member  of  the  priyy  c6uncil, 
sometimes  of  the  cabinet.  The  office  is  now 
usually  held  conjointly  with  that  of  the  Vice- 
President  of  the  Boara  of  Trade,  at  a  salary  of 
2,000/.  a  year. 

Peace,  Justtoes  oi:    [Justices.] 

Peaobwood.  A  dye-wood  extensively  used 
in  calico  printing.  It  is  the  produce  of  Cas- 
alpinia  eehinafn. 

Peacock  Copper-ore.  The  name  given 
by  Cornish  miners  to  massiye  Copper  Pyrites 
when  it  is  covered  with  a  pavonine  or  iridescent 
tarnish.  The  most  beautiful  specimens  aru 
found  in  Cornwall  at  East  Crinnis,  and  other 
mines  in  the  neighbourhood  of  St.  Austell. 

Peak  (this  word  appears  under  various 
forms  in  many  Aryan  languages,  the  root 
denoting  pointedness :  hence  the  Greek  TtKp6s, 
sharpt  wtvKTj,  the  fir f  from  its  conical  growth  or 
from  its  spines;  Lat.  picus,  the  woodp'.ckfr^  and 
pugo  or  pungo,  to  jnerce ;  Span,  pico  ;  Fr.  pic ; 
Eng.  pike,  pick,  &c).  The  upper  point  of  the 
gaf^  to  winch  a  fore-and-aft  sail  is  suspended ; 
and,  occasionally,  the  upper  posterior  corner  of 
such  sail  itself.  The  peak-halyarda  are  for 
hoisting  a  flag  to  the  peak. 

Pear  OIL  An  alcoholic  solution  of  acetate 
of  amyl  (amylo-acetic  ether).  It  has  a  flayour 
and  odour  resembling  that  of  certain  fragrant 
pears,  and  is  sold  by  confectioners  under  the 
above  name. 

PearL  In  Printing,  the  name  of  a  kind  of 
type  four  sizes  smaller  than  that  used  in  this 
work.     [Ttpb.] 

Pearl  Mica.  A  mineralogical  synonym  for 
Margarite. 

Pearl  Sinter.  A  yariety  of  Opal  found  in 
cavities  in  volcanic  Tufa.     [Fiorite.] 

Pearl  Spar.  The  name  applied  to  rhom- 
bohedal  crystallisations  of  Dolomite  or  magne- 
sian  carbonate  of  lime,  when  they  have  curved 
faces  and  a  pearly  lustre.  When  the  czystids  ar« 
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not  ciuTed,  and  are  oolouied  brown  or  of  a 
reddish  colour  owing  to  the  presence  of  from  5 
to  10  per  cent,  of  oxide  of  iron  or  manganese, 
they  are  called  Brown  Spar. 

PearU  (Ital.  perU,  Did  Hjsh  Ger.  berala, 
a  form  which  anggeats  a  possible  affinity  with 
Gr.  fihffu^^os,  beryl).  Pearls  are  substances 
formed  by  certain  bivaWe  Molluscs,  consist- 
ing of  concentric  lasers  of  a  fine  compact  nacre, 
or  substance  identical  with  that  which  lines 
the  inside  of  the  shell ;  ihey  are  sometimes 
found  free  and  detached  within  the  lobes 
of  the  mantle,  but  most  commonly  adherent  to 
the  nacreous  coat  of  the  shell,  which  on  that 
account  is  termed  motker  of  pearL  The 
species  of  bivalve  which  produces  the  most 
valuable  pearls  is  the  pearl  oyster  of  Ceylon, 
Mdeoffrina  margaritifera.  Lam.  A  pure  pearl 
is  generally  spherical,  and  has  a  white,  or 
bluish,  or  yellowish-white  colour,  with  a  pecu- 
liar lustre  and  iridescence*  and  consists  of  al- 
ternating concentric  layers  of  membrane  and 
carbonate  of  lime.  When  steeped  in  dilute 
muriatic  add,  the  carbonate  is  decomposed 
with  effervescence,  and  films  of  membrane 
remain  undissolved. 

Pearls  were  in  the  highest  estimation  in 
ancient  Rome,  and  bore  an  enormous  price. 
(Plin.  But.  Nat.  lib.  ix.  c  xxxv.)  Their  price 
in  modem  times  has  very  much  declined, 
partly,  no  doubt,  from  changes  of  manners  and 
fashions,  but  more,  probably,  from  the  admi- 
rable imitations  of  pearls  that  may  be  obtained 
at  a  vcnr  low  price.  When  .the  pearls  dwindle 
to  the  size  of  small  shot,  they  are  denominated 
'  »eed  nearls,  and  are  of  little  value.  They  are 
mostly  sent  to  China.  One  of  the  most  re- 
markable pearls  of  which  we  have  any  authentic 
account  was  bought  by  Tavemier,  at  CatifSa,  in 
Arabia,  a  fishery  famous  in  the  days  of  Pliny, 
for  the  enormous  sum  of  10,000/.  I  It  is  pear- 
shaped,  regular,  and  without  blemish.  The 
diameter  is  63  inch  at  the  largest  part^  and 
the  length  from  two  to  three  inches.  It  is  in 
the  possession  of  the  shah  of  Persia. 

The  pearl  oyster  is  fished  in  various  parta 
of  the  world,  particularly  on  the  west  coast 
of  Ceylon ;  at  Tuticoreen,  in  the  province  of 
Tinnevelly,  on  the  coast  of  Coromandel;  at  the 
Bahrein  Islands,  in  the  gulf  of  Persia ;  at  the 
800I00  I^nds;  off  the  coast  of  Algiers;  off 
St.  Margarita,  or  Pearl  Islands,  in  the  West 
Indies,  and  other  places  on  the  coast  of  Co- 
lumbia; and  in  the  bay  of  Panama,  in  the 
South  Sea.  Pearls  have  sometimes  been  found 
on  the  Scotch  coast,  and  in  various  other  places. 

PearUulu  Impure  carbonate  of  potash. 
[Potash.] 

Paarlstone.  A  variety  of  Obsidian  of  a 
pearly  lustre,  and  of  various  tints  of  grey, 
yellow,  brown,  or  red.  When  felspathic  rocks 
havp  undergone  perfect  fusion,  those  portions 
of  the  mass  which  have  cooled  the  slowest, 
frequently  contain  rounded  or  spherical  nodules 
of  a  dear  grey  colour,  which  nave  been  com- 

firivl  to  Pearls,  and  have  caused  the  name 
oarlstone  to  be  given  to  the  rock.    The  ker- 
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nels  or  grains  have  received  the  name  of  Sphe- 
ralite,  from  their  spherical  shape. 

Pearlwiata.  The  subnitrate  of  bismath ; 
formerly  used  as  a  cosmetic  under  the  shore 
name. 

Peasant  Pmprieftor.  In  Political  Eco- 
nomy, a  person  who  is  himself  the  owner  of 
the  soil,  and  who  cultivates  it,  by  his  ovn 
I  labour,  for  his  own  subsistence.  This  tern 
'  is  emploved,  \>y  Mr.  Mill  and  others,  to  d«- 
'  signate  tne  social  and  economical  conditioa  of 
the  largest  portion  of  agricultunl  lahoaren 
throughout  Europe  and  the  New  Worid.  Ow- 
ing to  the  system  of  sub^vision,  which  has 
always  prevaued  in  countries  where  the  dvil 
code  has  been  the  foundation  of  municipal  law, 
land  is  held  in  small  portions.  This  state  of 
things  is  intensified  in  a  country  like  Fmoce, 
where  .the  subdivision  of  a  deceased  person*! 
estate,  among  all  his  lineal  descendaotSy  is 
compulsory.  It  must  take  place,  to  a  greater 
or  less  extent,  where  the  habits  or  the  needs  of 
a  community  lead  the  mass  of  the  people  to 
agricultural  pursuits. 

Great  difference  of  opinion  has  been  ex- 
pressed as  to  the  effect  of  the  suhdirisbn 
of  the  soiL  Some  writers,  as  Mr.  Mill,  hare 
strenuously  advocated  the  system;  this  author 
havinff  even  proposed,  as  a  remedy  for  se? e- 
ral  a^owledged  sodai  inconveniences  in  this 
country,  that  future  enclosures  should  he 
always  effected  on  the  principle  that  land  so 
taken  into  cultivation  should  be  guannteed  to 
permandnt  occupiers  of  a  peasant  character. 
Others,  like  the  hite  Mr.  Mxlulloch,  appear  to 
consider  that  the  system  prevailing  in  England, 
by  whi<^  it  is  all  but  impossible  for  the  peasaat 
to  become  a  proprietor,  is  faultless^  and  ths( 
the  maximum  of  advantage  is  obtained  by  it 

Peaatone.    [PtsoLm.] 

Peat  (a  word  of  doubtnil  originX  One  of 
the  varieties  of  mineral  fuel,  the  least  altered 
from  original  vegetable  structure.  Peat  and 
turf  are  accumulationa  of  many  kinds  of  tc- 
getable  matter  collected  round  the  roots  and 
stalks  of  plants,  and  all  in  some  stage  of  de- 
composition. Near  the  surface  this  subetanee 
is  light  coloured  and  spongv,  and  the  vegetable 
matter  is  little  altered ;  aeeper,  it  is  brown, 
dense,  and  decomposed;  at  the  bottom  it  is 
black,  and  nearly  as  dense  as  coaL 

As  a  fuel,  peat  contains  both  water  and  adi, 
and  is  thus  in  a  double  sense  uneoonoBiicaL 
The  water  cannot  be  driven  off  by  men  air- 
drying,  for  turf  that  is  apparently  dry  still 
contains  25  per  x!ent  of  water.  Well  dried 
under  cover,  it  retains  abont  10  per  cent  of 
water,  but  is  then  wanting  in  density. 

Turf  yields  a  vast  b^y  of  in^unmable 
ingredients,  and  flames  very  r^idily ;  but  it  is 
dimcidt  though  not  impossible  to  obtain  in- 
tense heat  frtun  it  When  artificially  solidi- 
fied, it  is  very  dense. 

By  distilhition  turf  yields  several  ingradients 
of  considerable  importance  and  value.  The 
coke  thus  obtained  generally  contains  rather 
an  undue  proportion  of  adL 
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Peat  smoke  oommtmicates  a  peculiar  flaroor : 
to  all  the  articles  >fith  vhich  it  comes  in  con- 
tact ;  and  this  flayour  is  considered  a  cfaazaoter- 
istic  of   spirits  which  have  been  distilled  in  | 
Tf ssels  heated  by  this  kind  of  fael,  and  aUo  of , 
malt,  com,  and  fish  which  have  been  dried  by 
it.     Peat  aboonds  in  eyerj  part  of  the  world, 
but  more  especiallj  in  the  cold  moist  climates 
of  temperate  r^ons.    It  eoyers  many  thousand 
acres  in  Ireland,  in  the  Highlands  and  west- 
em  counties  of  the  LowlanOB  of  Scotland,  and 
in  the  western  counties  of  England;  but  drain- 
age and  cultiyation  are  rapidly  diminishing  the 
extent  of  all  these  bogs. 

When  T>Mty  matter  accumulates  on  the  sides 
of  declivitiea  it  is  generally  comparatiyely  dry, 
and  is  then  called  kUl  peat ;  but  when  peat  ae> 
cumulates  on  hollow  places,  or  on  fiat  surfaces, 
it  is  generally  thoroughly  saturated  with  water, 
and.  is  then  called  peat  bog.  In  most  cases 
the  principal  plant  which  forms  the  peaty 
matter  is  the  Sphoffnum  paluetre  or  Bog-moss, 
common  on  all  moist  peaty  surfaces  throughout 
Europe,  and  frequent  in  many  parts  of  North 
America.  This  moss  continues  growingupwards 
from  the  points  of  the  shoots,  while  decay  is  ad- 
yancing  in  a  similar  manner  firom  their  lower 
extremities,  thus  farming  a  thick  dose  mass  of 
yegMtable  matter,  which  rots  below  as  it  increases 
in  height.  Ihe  rotten  part  is  fluently  dug 
out  and  dried,  to  be  usea  as  fuel,  or  to  be  mixed 
with  dung  or  lime  and  rotted  into  manure. 
The  quantity  of  turf  used  as  fuel  in  yarious 
parts  of  Europe  is  much  greater  than  is 
generally  imagined. 

When  peaty  matter  accumulates  on  a  surface 
which  abounds  in  springs,  the  water  sometimes 
ooces  out  beneath  the  peat,  and  between  it  and 
the  natural  soil,  in  such  quantities  as  to  raise 
up  the  layer  of  peat,  and  float  it  off  to  a  dis- 
tance ;  sometimes  carrying  eyerything  before  it, 
and  ending  by  buying  under  it  lands  in  a  state 
of  culture.  About  the  middle  of  the  eighteenth 
century,  a  remarkable  irruption  of  this  kind 
took  place  near  Annan  in  Dumfriesshire ;  and 
such  eruptions  are  frequent  in  Ireland.  The 
ciicomstances  fayourable  to  the  growth  of  peat 
are :  a  soil  abounding  in  springs,  a  flat  suif  ace 
or  hollow  surrounded  by  hills,  and  a  moist 
climate^  Hence  peat  bogs  sre  more  abundant 
in  Ireland,  and  in  the  western  counties  of 
Scotland,  than  in  any  other  part  of  the  British 
Empire. 

When  an  accumulation  of  peat  has  taken 
place  in  a  level  situation,  or  on  a  dediyity  not 
aboimding  in  springs,  the  matter  accnmuLated 
is  comparatiyely  <£y,  and  is  then  called  peat 
moss.  One  of  the  most  remarkable  peat  mosses 
in  Britain  is  the  Flanders  Moss,  in  Stirhngshire. 
It  rests  on  a  fiat  surface  of  excellent  alluyial 
soil,  of  which  it  eoyers  about  4,000  acres.  Great 
part  of  this  peat  moss,  being  quite  liffht,  has 
been  cut  into  small  pieces,  and  floated  off  by 
means  of  a  stream  of  water  to  the  sea ;  thus 
exposing  the  natural  soil,  and  rendering  it  fit 
for  culture.  This  operation  was  commenced  at 
Blair  Dmmmond,  towards  the  end  of  the  last 
843 


PEAT  SOIL 

century,  by  the  celebrated  Lord  Kames,  and  is 
still  continued  by  his  son,  Mr.  Drummond. 

Paat  Soil.  When  peat  is  in  a  state  of 
decomposition,  com  or  agricultural  crops  may 
be  grown  ox^  it,  after  it  has'  receiyed  additions 
of  earthy  matter.  The  process  of  turning 
Hying  peat  into  peat  soil  is  greatly  funlitated 
by  draining^  and  by  laying  eiucth  or  lime  on  its 
sur&oe,  and  afterwards  mixing  the  earthy 
matter  with  the  peat  by  ploughing  or  digging. 
The  soil  is  thus  benefitea  by  the  pressure  of 
the  earthy  compost  as  well  as  by  the  ingre- 
dients which  it  adds.  A  crop  of  rape  may 
then  be  taken  after  a  dressing  of  bone  dust ; 
and  this  may  be  followed  by  potatoes.  In  this 
manner  eyeiy  kind  of  peaty  surface  may  be 
rendered  ayailable  for  agricultural  purposes ; 
and  accordingly,  in  Ireland,  in  Lancaahire,  and 
in  Ayrshire,  good  crops  of  corn,  potatoes,  and 
artificial  grasses  are  produced  on  the  surface  of 
peat  lan£,  which  consist  of  a  layer  of  peat  from 
fiye  to  twenty  feet  in  depth.  The  plants  which 
thriye  best  on  the  surnice  of  beds  of  peat  of 
this  description  are  those  which  extend  their 
roots  immediately  under  the  surface.  Hence 
few  trees  will  thriye  in  such  soils,  with  the 
exception  of  the  spruce  fir,  the  silyer  fir,  the 
birch,  and  two  or  three  kinds  of  willow. 
Peat  soil  is  extensiyely  used  in  gardening, 
in  the  culture  of  such  plants  as  are  towad. 
growing  on  similar  soil  in  a  wild  state^  and 
also  as  an  ingredient  in  the  artifidal  composi- 
tion in  which  choice  exotics  are  planted. 

Peat  from  wood,  or  woody  peat^  is  a  composi- 
tion of  the  branches,  trunks,  and  roots  of  trees, 
with  their  leayes,  and  the  shrubs  and  plants 
whidi  haye  grown  up  among  them,  whidi  hnye 
lain  so  long  in  water  ss  to  haye  decayed  into 
a  mass  soft  enoufh  to  be  cut  with  a  spade. 
The  colour  is  a  b&ddsh  brown,  like  that  of 
mossy  peat;  and  it  may  be  used  ss  manure^ 
for  fuel,  and  for  the  growth  of  plants.  Peat 
of  this  description  is  found  in  some  parts  of 
Holland,  and  also  in  the  Vale  of  Kennett,  in 
Berkshire;  but  is  most  abundant  in  North 
America,  where  it  forms  the  soil  in  which 
many  of  the  plants  and  trees  of  that  country 
thriye  with  the  greatest  yigour.  Whereyer  it 
can  be  found,  it  is  the  most  suitable  of  all 
kinds  of  peat  for  garden  purposes.  This  kind 
of  peat  is  frequenUy  burnt  both  in  Britain  and 
Holland,  for  the  sake  of  its  ashes,  which,  from 
the  alkali  contained  in  them,  are  found  an 
excellent  manure. 

Sandy  peat  is  mossy  peat  decayed  to  an 
earthy  state,  and  naturally  mixed  with  sand 
brought  over  it,  ftt>m  soil  lying  aboye  its 
leyel,  or  by  the  oyerflowings  of  riyers.  It 
is  used  in  gardening  for  the  same  purposes  as 
peat,  and  is  known  as  heath  soil. 

Peat-chareoalf  which  is  formed  by  charring 
the  dead  layers  of  peat  in  proper  furnaces, 
is  employed  as  an  absorbent  of  ammoniacal 
and  other  gases,  and  a  deodoriser  of  putrescent 
animal  and  yegetable  matters,  and  in  this  state 
it  is  benefldal  as  a  manure,  both  for  agricul- 
tural and  horticultural  purposes.    In  H^  pure 
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a&ie,  it  is  also  a  useful  ingredient  in  garden  I     Feeorft  (Lat.  cattU).    The  name  given  by 
composts.  I  Linnsus  to  an  order  of  Mammiils  oorrespoDa- 

Peat  bog  eat  ont  in  small  square  '  ing  with  the  Ruminantia  of  CuYier. 

Feeten  (Lat  a  e&mb).  In  ComparPtiTp 
Anatomy,  the  vascular  membrane,  in  stractani 
resembling  the  choroid,  plicated  with  parallel 
folds  like  the  teeth  of  a  comb,  and  estendiQ^;, 
in  the  ejes  of  birds,  from  the  back  of  the 
retina  through  the  vitreous  humour  to.  or  n^ir 
to,  the  crystalline  lens,  where  it  mostly  tenni- 
nates  in  a  point.  This  organ  resembles  a  iltt- 
tened  conical  bag,  whence  it  is  also  termtd 

In  Zoology,  the  name  is  applied  to  a  genu 
of  bivalve  shells.  They  have  a  hinge  like  tJut 
of  the  ovster;  but  have  been  removed  on 
account  of  their  shell  being  inequivalve,  »m- 
circular,  always  regularly  ma^ed  with  nl«, 
which  radiate  from  the  summit  of  each  Tilte 
to  the  circumference,  and  furnished  with  tvo 
angular  productions,  called  eart,  which  witl«fi 
the  sides  of  the  hinge. 

The  animal  is  chiefly  remarkable  for  the 
little  dark  green  shining  globule  which  termi- 
nates most  of  the  tentacles  of  the  exterior  row 
of  those  at  the  circumference  of  the  mantle. 
These  specks  are  conjectured  to  be  mdiinratal 
organs  of  vision,  whence  Poli  was  induced  to  call 
the  soft  parts  of  the  pecten  orgus. 

Va€ttiie«  Veetio  Aeidt  Feetose.  Vtc*- 
iabU  jiUy.  A  gebtinous  principLB  has  long 
been  recognised  as  one  of  the  proximate  cum- 
ponents  of  vegetables :  it  is  derived,  according  to 
Frdmy,  from  the  presence  oifectftte  (Gr.  «jrr«, 

,      ^  _       coaaiUated)t  a    substance    usually    aasoriated 

Pebbles  of  gold  are  known  by  the  name  of  |  witn  the  cellular  tissue,  and  which  is  insolul  le 
nuggeU  or  pepitas.  In  a  technical  sense,  the  in  water,  alcohol,  and  ether,  but  which  under 
term  pebble^  among  opticians,  generally  means  ,  the  influence  of  acids,  aided  by  a  gentle  heat, 
the  transparent  and  coloarless  rock-cr}'stal  or '  becomes  converted  into  a  soluble  gelatinoTis 
quartz  (pure  silica)  which  is  used  as  a  substitute  '  substance,  pectinef  represented  by  the  formula 
for  fflass  in  spectacles :  its  extreme  hMrdness  C^^  H44,  O^^. 
renc&rs  it  more  durable,   and  less  liable  to 


or  rectangular  pieces,  and  dried  for  being  used 
as  faeL  These  pieces  are  cut  with  light  spades 
in  the  summer  season,  spread  abroad  to  dr;r, 
and  afterwards  carted  home  and  put  up  m 
stacks,  or  heaps,  which  are  thatched  to  ex- 
clude the  rain.  These  peats  are  afterwards 
used  as  fuel,  not  only  for  domestic  purposes, 
but  for  burning  lime,  and  for  heating  kilns  for 
drying  com,  &c.  To  facilitate  the  drying  of 
peat,  the  water  is  sometimes  pressed  ont  of 
t^e  square  pieces  after  they  are  cut,  and  thrown 
out  of  the  bog,  by  a  compressing  machine, 
which  also  renders  the  material  more  compact 
and  durable  in  the  fire.  Peats  are  also  some- 
times charred  by  a  smothered  combustion,  so 
as  to  be  rendered  better  adapted  to  serve  as  a 
substitute  for  pit  coal,  coke,  or  charcoal,  in 
smelting  iron  or  other  metals,  in  generating 
steam,  &&  Attempts  have  been  made  to 
separate  astringent  matter  from  peat^  and  to 
use  it  in  tanning  leather. 

Veobles  (A.-Sax.  pabol).  A  name  given 
to  roundish  nodules  and  geodes,  especially  of 
silidous  minerals,  such  as  llock-crystal.  Agate, 
&e.;  but  commonly  and  more  correctly  applied 
to  small  fragments  of  rocks  and  minerals  which 
have  become  rounded  and  water-worn  like  the 
shingle  forming'  the  beach  on  a  sea-shor6. 
Thnsi  pebbles  may  be  composed  of  any  rock  or 
mineral ;  as,  for  example,  of  sandstone,  quartz, 
limestone,  i3int,  &c.  When  of  considerable 
size,  they  are  called  botdders  or  botdder-stones. 


become  scratched. 

Veoari.  Ah  Artiodactyle  quadmp«d  allied 
to  the  liog;  but  generically  distinguished 
by  the  absence  of  the  outer  toe  of  the  hind 
foot,  and  the  pres<^nce  of  a  peculiar  gland, 
which  exudes  its  secretion  by  an  orifice  situated 
on  the  back ;  whence  Cuvier  devised  the  name 
Dicotylet  (two  navels)  for  the  genus.  The 
incisor  and  molar  teeth  resemble  those  of  the 
hog,  but  the  canines  do  not  project  from  the 
mouth.  The  metacarpal  and  metatarsal  bones 
of  their  two  middle  and  lai^est  toes  are  con- 
fluent^ as  in  the  Ruminants,  with  which  their 
stomach  also,  divided  into  three  compartments 
with  csecal  appendages,  presents  a  marked 
analogy.  Two  species  of  pecari  are  known, 
both  natives  of  South  America;  vix.  the  col- 


Peettne  is  found  ready  formrd  in  the  jnio« 
of  ripe  fruita,  in  consequence  of  the  action  of 
their  acids  upon  the  onginal  pettote.  It  nur 
be  obtained  from  the  expressed  juice  of  ripe 
pears  or  apples  (after  the  lime  which  it  con- 
tains has  been  precipitated  by  oxahe  acid,  and 
the  albumen  by  a  strong  solution  of  tanning 
by  means  of  alcohol,  which  throws  it  down  in 
gelatinous  filaments.  When  pure,  it  is  white, 
neutral,  not  dystallisable,  sduble  in  water, 
but  insoluble  in  alcohol  and  in  ether :  it  is  pre- 
cipitated by  subaeetate,  but  not  by  nentral 
acetate  of  lead.  When  its  aqueous  solution  is 
long  boiled,  it  loses  viscosity,  and  is  changed 
into  parapeetine. 

Pectins  and  its  modifications  are  diangr-d 
into  ^Uc  add  by  the  action  of  weak  alkaOne 
solutions.    Pectic  add  is  genendly  obtained 


laredpecari(/>iro^j^^«/or92<a/tM)andthe  white- Iby  boiling  the   pulp    of    certain   roots,  of 
lippeti  pecari  (Dicotf/les  labiaivs^  Cuv.).  I  carrots  for  instance,  with  a  very  weak  sola- 

VeobMend  or  Pitoliblende.  An  ore  of  |  tion  of  an  alkaline  carbonate,  and  predpitating 
uranium.    It  is  an  impure  oxide  of  that  metaL  .  by  chloride  of  calcium ;  the  precipitate,  after 

Feck.  A  measure  of  capacity  containing  j  having  been  well  washed,  is  decomposed  bj 
two  gallons,  or  the  fourth  part  of  a  bushel,  dilute  hydrochloric  acid,  which  leaves  the  pectte 
The  imperial  peck  contains  564 '55  cubic  inches,  add  in  the  form  of  a  jelly,  insoluble  in  coM 
[Mbasvilb.]  water. 
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pBdk  Fermentation. — Pectose  is  always' 
aSBoeiated  with  a  substance  which  Fr^my  calls 
pectose^  haTing  a  special  action  upon  it  (as 
diastase  has  u{)on  starch),  and  which  he  repre- 
sents as  the-/*  rment  of  the  gelatinous  products. 
It  is  obtained  by  adding  to  fresh  carrot  juice, 
alcohol,  which  throws  it  down  in  an  insoluble 
form,  but  it  retains  its  characteristic  properties. 
It  transforms  pectine  (at  a  temperature  be- 
tween S0°  and  90^)  into  a  substance  insoluble 
in  cold  water  (peciosic  acid),  and  subsequently 
into  pectic  acid,  as  above  described.  None 
of  these  pectic  compounds  exert  any  rotatory 
action  on  polarised  light 

There  are  many  Algse^  Fum,  and  Lichens, 
which  abound  in  a  peculiar  gelatinising  princi- 
ple. One  of  the  most  remarkable  is  the  Gdidium 
comeum,  from  which  an  ^  article  is  prepared 
known  oommercially  as  Japan  isinglass.  It 
is  insoluble  in  cold,  but  soluble  in  hot^  water, 
and  sets  into  a  firm  jelly  on  cooling,  even 
when  it  forms  only  1-I20th  part  of  the  weight 
of  the  water.  One  part  of  isinglass  (animal 
gelatine)  produces  a  similar  jelly  with  about 
80  parts  of  water.  Unlike  animal  jelly,  it  is 
not  precipitated  by  tannic  acid.  It  has  been 
proposed  to  substitute  it  for  the  varieties  of 
animal  gelatine,  but  it  is  destitute  of  nitro- 
g<Hi,  baying  the  formula  C34H3XO34.  The 
elible  birds'  nests,  esteemed  as  a  delicacy  in 
C  hina,  are  constructed  by  a  species  of  swallow, 
of  the  Plocaria  Candida, 

Pectinate  (Lat.  pectinatus,  from  pecten,  a 
comb).  In  J)otany,  a  term'  applied  to  that 
form  of  marginal  division  in  wnich  the  seg- 
ments are  numerous,  narrow,  and  closely 
pUced,  so  as  to  resemble  the  teeth  of  a  comb. 

Peettetttrtrnfltitatea  (Lat  'p6(ften,  and 
hranchia,  gills).  The  name  given  b^  Cuvier  to 
his  sixth  order  of  Gastropo^L  It  is  the  most 
extensire  division  of  that  class,  since  it 
inclades  almost  all  the  spiral  univalve  shells, 
as  well  as  several  which  are  merely  conical. 
The  order  is  thus  characterised  by  Cuvier: 
*  The  branchiae,  composed  of  numerous  leaflets 
or  fringes,  ranged  parallel  like  the  teeth  of  a 
comb,  are  affixed  in  two  or  three  lines  (according 
to  the  genera)  to  the  floor  of  the  respiratory 
cavity,  which  occupies  the  last  whorl  of  the 
shell,  and  which  communicates  outwards  by 
a  wide  aperture  between  the  margin  of  the 
doak  and  the  body.  Two  genera  onlv — Cyclo- 
stoma  and  H'licina — ^have,  instead  of  branchise, 
a  vascular  network  clothing  the  ceiling  of  the 
cavity,  in  all  respects  the  same  as  that  of  the 
order;  and  they  are  the  only  ones  which  re- 
spire the  atmosphere,  water  being  the  medium 
of  respiration  to  all  the  rest.' 

AU  the  PectJnibranchiateshave  two  tentacula 
and  two  eyes,  raised  sometimes  on  pedicles ;  a 
mouth  in  the  form  of  a  proboscis,  more  or  le«s 
lengthened ;  and  separate  sexes.  The  penis  of 
the  male,  attached  to  the  right  side  of  the  neck, 
cannot  in  general  be  drawn  within  the  body, 
but  is  reflected  into  the  branchial  cavity ;  it  is 
sometimes  very  large.  The  Pa/udina  alone  has 
the  oigan  concealed,  and  it  comes  out  through 
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(t  hole  pierced  in  the  right  tentaculum ;  th^ 
rectum  and  the  oviduct  of  the  female  also 
creep  along  the*right  side  of  the  l^ranchial 
cavity ;  and  there  is  between  them  and  the 
branchisB  a  peculiar  organ,  composed  of  cells 
filled  with  a  very  viscous  fluid,  the  use  of 
which  is  to  form  a  common  envelope  for  the 
enclosure  of  the  eggs,  and  which  tne  animid 
deposits  with  them.  The  form  of  that  envelops 
is  often  veiy  complicated  and  remarkable. 

The  tongue  is  armed  with  little  hooks  (or 
curved  spinules),  and  wears  down  the  hardest 
bodies  by  slow  and  oft-repeated  frictions. 

The  grand  difference  between  these  animals 
lies  in  the  presence  or  absence  of  the  canal 
formed  by  the  prolongation  of  the  margin  of 
the  branchial  cavity  on  the  left  side,  and 
which  passes  along  a  similar  canal  or  sinus 
in  the  shell,  to  enable  the  animal  to  breathe 
without  leaving  its  shell.  There  is  also  this 
distinction  between  the  genera,  that  some  want 
the  operculum;  and  the  species  vary  in  the 
filaments,  fringes,  and  other  ornaments  that 
deck  the  head,  the  foot,  or  the  cloak. 

PeotoUte  (Gr.  xiiKr6s,  fixedy  as  being  bound 
together,  and  hlOos^  stone).  A  hydrated  silicate 
of  lime  and  soda,  which  occurs  in  white  or 
greyish  spheroidal  masses  composed  of  an  ag- 
gregation of  acicular  crystals,  or  of  delicate 
fibres  arranged  in  a  radiated  or  stellar  form. 
It  is  found  in  Scotland,  on  the  shore  near 
Landelfoot)  and  at  Knockdolian  Hill  in  Ayrr 
shire,  at  the  Batho  quarries  near  Edinburgh, 
and  in  Skye. 

Pectorals  or  Pectoral  Pliie  (Lat.  pec- 
toralis,  behnginp  to  the  breast).  The  anterior 
apd  lateral  pair  of  fins,  which  represent,  in 
fishes,  the  fore  le^  or  anterior  members  of 
other  vertebrate  animals. 

Peonlatioa  (Lat  peculator,  a  thief),  A 
term  of  the  Roman  Law,  rendered  in  that  of 
France  by  concussion.  The  embezzlement  by 
a  public  ofiicer  of  public  money.  Peculation, 
in  the  B3man  law,  also  comprehended  ofifences 
relating  to  the  coin. 

PecnUstf •  In  Ecclesiastical  Law,  an  ex- 
empt jurisdiction,  which  is  not  under  the  or- 
dinary of  the  diocese,  but  has  one  of  its  own. 
They  are :  royal,  of  which  the  king  is  ordinary ; 
peculiars  of  archbishops,  bishops,  deans,  chap- 
ters, prebendaries,  and  the  like ;  to  which  were 
formerly  added  peculiars  of  monasteries,  the 
jurisdiction  over  which,  by  31  Hen.  YUI.  c 
18,  was  panted  to  the  ordinary  within  whose 
diocese  they  were  situated,  or  to  such  persons 
as  the  king  should  appoint  For  some  purpof^es 
connected  with  pliiialities  and  non-residence, 
benefices  exempt  or  peculiar  are  now  made 
subject  to  the  jurisdiction  of  the  archbishop  or 
bishop  within  whose  diocese  they  are  locally 
situated  (1  &  2  Vict  c  lOfi). 

Peculium  (Lat).  In  the  Homan  Law,  the 
property  which  a  slave  might  acquire  indepen- 
dent of  the  control  of  his  master.  This  pro- 
■perty  was  frequently  permit  ted  to  accumulate,  so 
as  to  enable  the  slave  to  purchase  his  freedom. 
The  son  being,  on  the  principles  of  the  Bomap 
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Uw,  nnenuuidpstfld  dnzmg  the  lifetime  of  hii 
fiither,  whatever  property  he  might  eeqnire 
appertained  in  strictneee  to  the  latter;  bnt,  by 
degieefl)  certain  speciee  of  property  acquired  by 
the  child  obtains  the  tiUe  and  character  of 
pecuhum.  Of  these,  howeyer,  the  only  one  which 
was  absolutely  the  child's  was  that  which  the 
son  acquired  m  military  eerrice  (peculium  cae^ 
trenae),  or  in  ^blic  serrice  of  any  kind,  which 
by  a  legal  fiction  waa  regarded  as  equiTalent 
to  military. 

Vedagogve  (Qr,  waiitrY*ty6s ;  from  «a«!r, 
hoy^  and  kyity6st  leader).  Among  the  ancient 
Greeka,  a  slaye  charged  with  the  personal  care 
of  a  boy  irom  the  earliest  age  after  in&ncy 
(ficom  the  milk,  in  the  loose  phnse  of  Plutarch ; 
from  about  the  age  of  seven,  aa  it  is  more 
accurately  stated  by  JSschines)  until  he  be- 
came a  youth  (juipluctop^  i.e.  until  the  eeren- 
teenth  or  twentieth  year.  The  pedagogue's 
duty  was  to  attend  his  charge  on  all  occasions 
when  he  left  his  father's  house ;  to  the  lecture 
rooms  of  masters,  the  theatre,  &c.  (Plato, 
Sympos,)  He  was  also  intrusted  wiih  the  duty 
of  instructing  and  disciplining  the  ehild  in 
inferior  branches  of  education  and  ordinary 
manners.  He  was,  consequently,  of  a  very 
superior  order  of  common  slaves,  and  must  be 
understood  aa  excepted  when  Aristotle  recom- 
mends that  a  child  should  be  left  to  converse 
as  little  as  possible  with  persons  of  the 
servile  dass.  {PioUiic,  vii  156.}  The  oustom 
of  intTusting  children  to  daves  m  this  manner 
was  common  in  other  Grecian  states;  the 
Bomans  also  employed  a  slave  for  similar  pur- 
poses, with  the  title  of  ctutoa  or  magister. 

Pedal  Clavier.  On  the  organ,  a  row  of 
keyn  intended  to  be  played  on  witii  the  feet, 
and  which  in  large  instruments  actuate  a  sejpa- 
rate  organ,  call^  the  pedal  organ.  The  in- 
vention of  the  pedals  or  foot-keys  of  the  organ 
is  attributed  to.  a  German  named  Bemhard, 
who  lived  in  the  fifteenth  century.  It  was  long, 
however,  before  their  utility'  and  importance 
were  acknowledged  by  other  nations ;  and  it  is 
a  singular  fact^  that  though  England  was  the 
first  to  introduce  the  organ  generally  into  the 
church,  she  was  the  last  to  adopt  this  inven- 
tion. Within  the  last  twenty  years  the  use  of 
the  foot-keys  has  been  much  extended,  and 
few  organs  are  now  built  without  them. 

Pedal  Cvrvee  and  Surlkoee.  The 
locus  of  the  feet  of  perpendiculars  let  fall  from 
a  given  point  o,  the  pedal  orient  upon  all  the 
tangents  o£  a  given  (primUive)  curve  or  upon 
all  the  tangent  planes  of  a  g^ven  surfiioe,  is 
called  the  j^dal  of  that  curve  or  surface.  From 
this  definition  it  follows  at  once  that  the  inverse 
of  a  pedal  is  the  reciprocal  of  the  primitive. 
The  pedal  of  a  curve  or  surface  S  being  de- 
noted by  S„  the  pedal  of  the  latter  is  repre- 
sented by  Ss,  and  termed  the  second  pedal  of 
the  primitive,  and  so  on.  The  curves  or  sur- 
faces thus  obtained  are  said  to  form  a  series 
g(  positive  pedals,  in  order  to  distinguish  them 
from  the  series  of  negative  pedals,  obtained  by 
-reversing  the  above  process.  Thus  the  curve 
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or  mfiaee  8.1,  whose  first  poiitife-  pedal 
is  the  prinntive  itsdf^  is  eaUed  (Jie  first  nega- 
tive pedal  of  the  letter,  and  simiLiriy  the 
second  neptive  pedal  Of  8»  whidi  is  the 
first  negative  pedal  of  S.i,  would  be  wpK- 
sented  by  S.s,  and  so  on.  Just  as  8,  is  the 
inverse  of  the  redpioeal  of  S^  so  8.1  is  the 
reciprocal  of  the  inverse  of  8 ;  in  other  words, 
the  processes  of  reciprocation  and  invenJOD. 
applied  consecutively  to  the  primitive  letd 
to  the  first  positive  or  first  negative  pedd, 
according  as  the  one  or  the  other  opentioD  is 
first  performed.  Although  pedal  curves  vers 
studied  as  early  as  1720  by  Bfaclaurin,  m  hii 
admirable  Geometria  Orffomea,  they  do  not 
appear  to  have  received  any  distinctivB  nama 
m  England  until  1862,  when  Br.  fialmon,  in 
his  Analytieal  Geome^  of  J%rm  IHnunsiotitj 
proposed  to  adopt  the  present  English  transU- 
tion  of  the  French  term  eourbes  podairee.  It 
was  under  the  too  general  title  of  derived  csmstt 
that  the  Bev.  W.  Roberto  of  Dublin,  in  tbe 
PhUosopkical  Magaeine  1848,  and  in  liomrille's 
Joumtu  1846,  first  examined  the  properties  of  a 
complete  series  of  pedal  corves,  and  introducfd 
the  useful  and  natural  distinctions  of  poritire 
and  negative  pedals.  In  1869  Mr.  Roberts'  in- 
vestigations were  extended  to  a  complete  senes 
of  p^Ud  surfaces  by  Prof.  Hirst,  in  the  Anmli 
di  MatemaOd,  t.  ii,  and  in  the  QMrirrft 
Journal  of  MathemmHes,  voL  liL 
The  redprocals  of  the  several  pedals 

S-« 8.1,  8,  S,,-  •  «...  8b, 

of  airy  complete  series  form  another  series  of 
pedais 

whose  terms  are  arranged  in  contrary  order. 
In  other  words,  the  redprocal  of  the  n^  positiTe 
pedal  of  S  is  the  fi*^  negative  pedal  of  S*,  the  re- 
ciprocal of  8.  This  will  be  at  once  evident  on 
observing  that  S|  is  the  inverse  of  S',  and  con- 
sequently that  the  reajraocal  of  8,  nmst  be  the 
first  negative  pedal  of  0 .  In  the  same  way  the 
inverse  of  the  »**  pedal  is  the  (— h)*^  pedal  of 
the  inverse,  and,  we  may  add,  the  —  (r— 1)^ 
pedal  of  the  reciprocal.  By  means  of  these 
relations  the  equations  of  negative  pedals  eaa 
often  be  obtained  from  those  of  positive  ones 
by  very  simple  substitutions. 

With  respect  to  the  areas  and  volumes  of 
pedals,  several  very  general  relations  have  been 
established^  Steiner  has  shown  that  if  the 
primitive  be  a  closed  curve,  but  in  other  re- 
spects perfectly  arbitrary,  the  origins  of  first 
positive  pedals  of  the  same  area  all  lie  in  tbe 
circumference  of  a  circle,  whose  centre  is  the 
origin  of  the  pedal  of  least  area.  If  the  pri- 
mitive be  not  closed,  then  the  pedal  vill  also  be 
unclosed ;  but  if  we  consider  &e  area  to  be  re- 
presented bv  that  of  the  vector  formed  bj  the 
pedal  and  its  extreme  radii,  it  can  be  dbovo 
that  the  locus  of  the  origins  of  pedals  of  con- 
stant area  is  a  conic  (Crelle's  Journal,  vols, 
xxi.  and  1.)  Extending  Steiner's  results  to 
surfaces,  Mr.  Hirst  has  shown  that  the  Io^-uj 
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of  the  origins  of  first  poeitiTe  pedaU  of  equal 
volume  is  in  general  a  snrfaoe  of  the  third 
order,  but  that  for  any  closed  piimitive  snrikoe 
the  origins  of  pedals  of  equal  volume  lie  on  a 
quadric  surface  (e.g.  ellipsoid)  whose  centre  is 
the  origin  of  the  pedal  of  least  Tolume.  {Pkil. 
Trans.  1868.) 

The  pedals  of  the  ellipsoid 

a     b     0 

pMsess  considerable  interest,  and  haye  accord- 
inglj  been  most  investigated.  The  first  posi- 
tive central  pedal  is  the  well-knoim  surfiaoe  of 
elasticity  of  FresneL  [ELAsncrrT,  Subfacb  of.] 
Xte  equation  may  be  easily  obtained  from  the 
foregoing  relations.  In  fetct^  the  reciprocal  of 
the  ^ven  ellipsoid  has  the  equation 

ttt*  +  fty"  +  c«*-l, 

and  the  inverse  of  this,  the  first  pedal  of  the 
primitive,  is  obtained  by  replacing  x,  y,  z,  by 

*     y     ^,  where  f*«a*+5r»+j^,  hence 

aa«  +  &y*+cr«-(««+y«+««)« 

is  the  equation  required.  The  equation  of  the 
first  negative  pedal  was  first  obtained  by 
Cayley.  (iVoc.  of  Royal  Soe,  1858,  and  AnnaU 
di  MaiemaHei  1859.)  It  is  a  surface  of  the  tenth 
order,  and  may  be  defined  as  the  envelope  of 
planes  drawn  perpendicular  to  the  central  radii 
of  an  ellipsoid  through  their  extremities.  The 
inverse  of  this  surface  is,  according  to  Hirst's 
general  relations,  the  second  positive  pedal  of 
the  reciprocal  ellipsoid ;  so  that^  putting 

4P    y     ^     1     1    1 

;^  ?f  ?^  I'  r  c' 

for  «,  y,  gt  fl.  *»  ^1  respectively  in  Cayle/s  equap 
tion«  &at  of  the  second  positive  pedal  of  the 
primitive  ellipsoid  is  at  once  obtained.  With 
respect  to  the  volumes  of  the  first  positive 
pedals  of  the  ellipsoid,  that  of  the  central  pedal 
has  been  calculated  by  Tortolini  (Crelle'sc/bum^ 
1844),  and  Mr.  Hirst  has  shown  that  from  this 
the  volumes  of  all  other  first  pedals  may  be 
obtained  by  simple  difierentiation. 

Vedal  Harmonies.  In  Music,  the  same 
as  Pbdal  Fonrr. 

VeOal  Point  or  Orymn  Point.  In  Music, 
a  passage  in  which  a  certain  bass  note,  usually 
either  the  dominant  or  tonic,  is  held  down  for 
a  long  time,  while  the  upper  harmony  changes 
repeatedly,  and  the  various  parts  perform 
figured  movements.  It  is  so  called  because 
it  is  done  on  the  organ  by  holding  down  one 
of  the  pedal  keys. 

Pedals  (Lat.  pedalis,  belonging  to  a  foot). 
In  the  pianoforte,  harp,  and  organ,  are  also 
levers  or  stops  to  be  worked  with  the  feet,  and 
intended  to  modify  the  tone,  or  to  produce 
mechanical  changes  in  the  instrument  m  order 
to  give  certain  effects  desired  by  the  player. 

PedaliaoeflB  (Pedalium,  one  of  the  genera). 

A  natural  order,  of  small  extent,  bSonging 

to  the  perigynous  E^xogens  of  the  Bignonitd 
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alliance.  They  are  characterised  bv  having  a 
bony  or  capsular  fruit,  parietal  placentae,  an 
amygdaloid  embryo,  and  a  short  radicle.  They 
are  herbaceous  tropical  j>lants.  JSesamum,  one 
of  the  genera,  yields  Gingilie  oil;  the  fresh 
branches  of  Pfdalium  murex  render  water  or 
milk  mucilaginous,  and  the  genus  Martynia 
yields  some  handsome  garden  plants. 

Pedalmaeolii.  A  Turkish  officer,  whose 
duty  consists  in  looking  after  the  interests  of 
the  sultan  in  cases  of  legacies.  The  Ottoman 
treasury  receives  through  this  officer  a  tithe  of 
all  bequests  made  to  heirs  male. 

Pedate.  In  Botany,  a  palmate  leaf,  with 
the  two  lateral  lobes  themselves  divided  into 
smaller  segments,  the  midribs  of  which  do  not 
run  directly  into  the  common  central  point ;  as 
in  the  leaf  of  Dracwneulus  tnUgaris  or  HcUe' 
borus  fatidtis. 

Pedestal  (Lat.  pes,  a  foot\  In  Architec- 
ture, the  substructnre  to  a  column  or  a  walL 
The  component  parts  of  a  pedestal  are  three ; 
the  base,  the  die,  and  the  cornice.  The  whole 
height  of  a  pedestal  is  from  one  quarter  to  one 
third  of  the  height  of  the  column,  with  its  en- 
tablature. 

Pedieel  (Lat  pes).  In  Botany,  one  of  the 
ultimate  ramifications  of  that  part  of  the  in- 
fiorescence  called  the  peduncle.  Hence  the 
term  pedicellate,  applied  to  stalked  fiowcrs 
borne  on  a  branched  mfiorescence. 

Pedioellates  (Lat.  pes).  The  name  of  an 
order  of  Echinoderms,  comprehending  those 
which  have  the  vesicular  pedicellate  organs, 
which  are  termed  feet  in  this  class,  but  which 
project  from  various  parts  of  the  surface  of  the 

Pedimanes  (Lat.  pes,  and  manus,  a  hand). 
The  name  of  a  fiimily  of  Marsupial  animals,  of 
which  the  opossum  {Diddphys)  is  the  type; 
they  are  distangmshed  Inr  the  opposable  pro- 
perty of  the  hinder  thumb  or  hallex,  the  fore 
feet  being  organise4  like  those  of  ordinary 
Unguicidate  quadrupeds. 

Pediment  (Lat.  pes).  In  Architecture,  the 
low  triangular  mass  representing  the  gable  of  a 
roof,  over  the  front  of  a  building,  portico,  door, 
window,  &C.  A  pediment  is  frequently  orna- 
mented with  sculpture.  The  heights  of  pedi- 
ments are  seldom  more  thfin  two-ninths  of  their 
width.  According  to  L'Eveill^,  CotmdinUiotis 
sur  les  Frontons^  4to.  Paris  1824,  the  pediment  is 
divided  into  three  parts,  the  tympannm,  the 
cornice,  and  the  acroteria.  The  t3rmpanum  is 
the  plane  face,  and  is  often  ornamented  with 
sculpture ;  the  cornice  is,  as  its  name  implies, 
the  moulded  decoration  accompanying  the  tym- 
panum ;  and  the  acroteria  are  the  small  pedes- 
tals usually  introduced  at  the  feet  and  at  the 
apex  of  the  pediment,  to  receive  statues  or 
groups  of  scQlpture. 

Pedipalps  (Lat.  pes,  and  palpo,  1  touch 
softly).  A  name  given  to  a  tribe  of  pulnfonary 
AJrachnidans,  comprehending  those  which  have 
the  feelers  in  the  form  of  pincers,  or  armed 
with  a  didactyle  daw ;  as  the  scorpions. 

Pedlar.    [Hawkbbs.] 
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*  or  PodoBieter  (Gr.  irods,  the 
Joot,  and  iiiTpov^  measure).  An  instnunent  for 
the  purpose  of  registering  the  number  of  paces 
taken  by  a  man  in  tfavelling  or  validng, 
whence  the  distance  is  ascertained.  It  is 
Udually  in  the  form  of  a  watch,  and  receives  ittf 
movement  from  the  motion  of  the  body,  so  that 
it  advances  one  division  at  each  step.  The 
number  of  divisions  may  be  noted  by  an  index 
or  hand,  in  the  same  manner  as  the  number  of 
vibrations  of  a  watch-balance. 

Pedunole  (Lat.  pes,  a  foot).  In  Botany, 
that  part  of  an  inflorescence  which  proceeds 
immediately  firom  the  stem,  and  forms  the 
support  of  a  solitary  single  flower.  Hence 
pedunctdatey  applied  to  stalked  solitary  flowers, 
as  peHolate  is  to  stalked  leaves.  A  peduncle  | 
supporting  several  flowers  at  its  apex  is  called 
a  scape, 

Pedunoulatefl.  The  name  of  an  order  of 
Cirripeds,  comprehending  those  which  have  the 
body  supported  by  a  flexible  tubular  stem. 

Peep«o*-]>ay  Boys.  The  well-known 
appellation  of  certain  insurgents  who  appeared 
in  Ireland  in  1784.  They  obtained  this  name 
from  visiting  the  houses  of  their  antagonists, 
called  dcfifiders,  at  break  of  day  in  search  of 
arms. 

Peer  (fronx  Lat.  par,  Fr.  pair,  equal).  This 
word  still  retains  its  original  meaning  in  the 
language  of  the  common  law,  as  trial  by  jury  is 
said  to  be  by  the  peers,  or  equals,  of  the  de- 
fendant. In  this  sense,  the  name  remains  as  a 
relic  of  feudid  institutions,  according  to  which 
every  rank  of  society  formed  an  association  for 
the  purpose  of  mutual  defence  and  the  decision  of 
disputes ;  as  the  tenants  of  a  lord  paramount  or 
inferior,  who  met  as  equals  (pares  curis)  in  the 
court  over  which  he  presided.  Hence,  in  the 
French  monarchy,  the  highest  vassals  of  the 
crown  formed  a  rank  apart,  and  were  called  Dare« 
or  peers  with  reference  to  each  other ;  and  the 
designation  became  a  title  of  honour.^  The 
peers  of  France  differed  in  number  at  different 
periods  of  the  early  French  monarchy,  as  their 
domains  became  united  to  the  crown ;  but  ac- 
cording to  heraldic  theory,  there  were  six  tem- 
poral— the  dukes  of  Burgundy,  Aquitaine,  and 
Normandy,  and  the  counts  of  Flanders,  Toulouse, 
and  Champagne ;  and  six  spiritual— the  arch- 
bishop of  Kheims,  and  the  bishops  of  Laon, 
Beauvais,  Noyon,  Ch&lons,  and  Langres.  In 
later  times  new  peerages  were  created,  as  the 
duchy  of  Brittany  and  comities  of  Artois  and 
Aivjou.  At  last  the  title  remained  as  a  simple 
dignity ;  and  Louis  XIV.  increased  the  number 
of  dukes  and  peers  (dues  et  pairs)  until  at  last 
they  amounted  to  thirty-seven.  They  had  no 
privileges  except  precedence  and  a  seat  in 
the  parliaments.  On  the  restoration  of  Louis 
XVllI.  hereditary  peerage  was  established  in 
Finance  on  the  model  of  that  of  England,  bat 
was  abolished   in  1831  ;  and  the  chamber  of 

{)eers  for  life  was  itself  abolished  in  1848,  but 
uus  since  been  revived  as  the  senate.  For  the 
history  and  privileges  of  the  English  peerage, 
see  Paruaubkt. 
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Paffaalto.  A  hydiat^d  phosphate  of  sTu- 
of  an  emerald-green  or  white  ooloer 
occurring  in  thin  crusts  or  very  small  ihombie 
prisms  with  the  acute  lateral  edges  tmnoated,  at 
Strigis  and  Frankenberg  in  Saxony. 

Peffanum  (Gr.  iHiyaifQr,  the  kerb  rue).  A 
small  genus  of  Sut4icete,  a  species  of  which, 
P.  Harmala,  common  in  the  South  of  Eoiope,  is 
a  powerful-smelling  plants  whose  seeds  are  usni 
in  Turkey  as  a  vermifuge. 

Peirasas  (Or.  irnToo-os,  said  to  have  rrcfivcd 
UiiB  name  from  his  appearing  first  near  (b« 
fountains,  v^tcu,  of  ocean).  Li  Greek  Mytho- 
logy, the  horse  which,  wiUi  Chrysaor  (the  god 
of  the  golden  sword),  sprang  from  the  head  of 
MsDUSA^  when  she  was  slain  by  Persbus.  TLis 
horse,  by  the  aid  of  Athena,  BsLLBBOPxax 
caught  near  the  fountain  Peirene,  and  on  U 
rode  to  encounter  the  Cbxmjbrl.  According  to 
one  version  of  the  myth,  the  horse,  hsTic^e 
thrown  off  his  rider,  rose  to  heaven  and  lived 
afterwards  in  the  palace  of  Zeus,  earning  his 
thunder  and  lightning.  His  connoetiun  with 
the  Muses  is  confined  in  the  ancient  tales  to 
his  calling  forth  by  a  blow  of  his  hoof  the 
fountain  Hippocbexb  (hence  called  by  Prnsiu? 
fons  caballinus)  during  the  contest  of  the  nine 
Muses  with  the  nine  daughters  of  Pieras  oa 
Mount  Helicon.  A  similar  origin  was  assigned 
to  other  wells  near  Corinth,  Troezen,  &e. 

Peoasub.  This  name  denotes,  in  Astro- 
nomy, one  of  the  forty-eight  constellatioss  of 
Ptolemy,  situated  in  the  northern  hemispherv. 

Pegasus  In  Zoology,  a  genus  of  Lopfa(»- 
branchiate  fishes  with  large  pectoral  fins,  br 
means  of  which  they  are  enabled  to  take  short 
saltatory  flights  through  the  air. 

Permattte  (Gr.  r?,yfia,  anything ^fised).  A 
variety  of  granite  frequent  in  veins  in  trc* 
granite.  It  is  a  granukr  mixture  of  quarts 
I  and  felspar,  passing  into  graphic  graniti\  aod 
like  the  other  varieties  of  porphyritie  rock  ma^ 
,  be  regarded  rather  as  a  local  variety  thao  &-< 
due  to  any  widely  acting  cause.  It  is  a  nxat 
given  by  the  French  geologists. 

Pegmatolite.  A  mlneiulpgieal  synoojnn 
for  Orthoclase. 

Peine  Porte  et  Sore.  In  English  LaVf 
the  Anglo-Norman  name  for  the  harbaro'^ 
practice  of  pressing  with  weights  of  iron  pri- 
soners who  refused  to  plead  when  indicted. 
[Question.] 

Pelagiajolsin.  The  religions  system  d 
Pelagius,  a  British  monk  of  3ie  fifth  centorr. 
His  tenets  are  thus  stated  by  a  modem  writer: 
*  1.  That  the  sins  of  our  flrat  parents  are  im- 
puted to  themselves  alone,  and  not  to  thrir 
posterity ;  that  we  derive  no  corruption  fivm 
their  fate ;  that  we  inherit  no  depravity  froci 
our  origin,  but  enter  into  the  world  as  poit^ 
and  unspotted  as  Adam  at  his  creation.  It  v;!$ 
a  necessary  inference  from  this  doc^nf  tint 
infant  baptism  is  not  a  sign  -or  seal  of  the  ri- 
mission  of  sins,  but  only  a  mark  of  admif^'io 
into  the  kiugdom  of  Christ.  2.  That  oar  uva 
powers  are  sufficient  for  our  own  justificHtiuD ; 
that  as  by  our  own  free  will  we  run  iJitu  &ti^ 
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80  by  the  flame  yoluntary  exercise  of  our  facul- 
ties we  are  able  to  repent  and  reform,  and  raise 
onrselves  to  the  highest  degree  of  Tirtue  and 
pietj;  that  we  are  inc^eed  assisted  by  that 
external  grace  of  God  which  has  taught  us  the 
tmths  of  reTelation,  which  opens  to  us  our  pro- 
spects, and  enlightens  our  understanding,  and 
animates  our  exertions  after  holiness ;  that  the 
internal  or  inunediate  operation  of  the  Holy 
Spirit  IS  not  necessazy  either  to  awaken  us  to 
religious  feeling,  or  to  further  us  in  our  pro- 
gress towards  holiness ;  in  short,  that  man,  by 
the  unassisted  agency  of  his  natural  perfection, 
under  the  guidance  of  his  own  fr»  ttrill,  is 
enabled  to  work  out  his  own  salvation.'  (Wad- 
dington's  History  of  tka  Church,)  Pelagius 
was  condemned  by  Pope  Innocent  I. ;  but  his 
sentence  was  annulled  by  his  successor  Zosi- 
mus.  The  Afirican  bishops  protested  in  the 
council  of  Cartha^,  A.D.  418,  and  appealed  to 
the  emperor,  who  issued  a  rescript  deciding  on 
the  abstrose  question  of  theology.  *^ere 
can  be  no  doubt,'  says  Dean  Mihnan,  'that 
the  law  was  obtained  by  the  influence  of  the 
African  bishops  with  the  emperor  or  his 
ministers ;  there  is  great  likelihood,  by  the 
personal  authority  of  Augustine  with  the  Count 
Valeriufl.  This  appeal  to  the  civil  magistrate 
is  but  another  instance  that  the  ecclesiastical 
power  has  no  scruple  in  employing  in  ita  own 
favour  those  arms  of  which  it  deprecates  the 
use,  the  employment  of  which  it  treats  as  impious 
usurpation  when  put  forth  sgainst  it.  By  this 
law  it  became  a  crime  against  the  state,  to  be 
visited  with  civil  penalties,  to  assert  that 
Adam  was  bom  liable  to  death.  The  danger- 
ous heresiarchs  were  condemned  by  name,  and 
without  hearing  or  trial,  to  banishment  from 
Rome.*  Yielding  submission  to  this  rescript, 
Zosimus  anathematised  the  doctrine  of  Pe- 
lagius in  a  circular  letter  addressed  to  all 
the  bishops  of  Christendom.  Eighteen  bishops 
alone,  of  those  who  took  this  letter  into  oon- 
sideratioD,  refused  to  condemn  their  fellow- 
Christiaiis  unheard,  and  appealed  to  a  general 
coundL  Amongst  these  the  most  eminent  was 
Jolianus,  bishop  of  Edana,  in  Campania, 
the  founder  of  what  has  been  termed  Semi- 
Pelagianism.  The  opinions  of  Julianus  were 
idopted  by  the  monk  Cassianus,  who  settled  at 
Qdarseilles,  and  was  followed  by  Vincentias, 
ind  Faustus  bishop  of  Biez. 

Of  Pelagius,  Dean  Milman  says,  that  he 
came  too  early  for  any  calm  consideration  of 
lis  doctrines,  or  any  attempt  to  reconcile  the 
lifficnlties  which  he  suggested,  with  the  sacred 
irritings.  In  his  age  the  religious  sentiment 
iras  at  its  height,  and  to  the  religious  senti- 
aent  that  system  was  true  which  brought  the 
K>iil  most  strongly  and  immediately  under 
livine  agency.  To  substitute  a  law  for  that 
lirect  agency,  to  interpose  in  any  way  between 
he  Spirit  of  God  and  the  spirit  of  man,  was 
mpiety,  blasphemy,  a  degradation  of  God  and 
•f  His  sole  sovereignty.  This  sentiment  was 
t  its  height  in  Western  Christendom.  In  no 
uirt  had  it  grown  to  a  passion  so  overwhelm- 
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ing  as  in  Africa ;  in  no  African  mind  to  such 
absorbing  energy  as  in  that  of  Aupistine.' 
(^History  of  Latin  ChrUtianiiy^  book  ii.  ch.  ii.) 

VelaffOMtnnis  (Gr.  ir^Aoyor,  the  sea^  and 
aavpoSf  a  Ugard).  A  genus  of  large  extinct 
ampbioGslian  crocodile,  the  remains  of  which 
characterise  the  upper  Jurassic  formations. 

PelarffOBlo  Aoid.  A  liquid  found  in  the 
oil  of  Pelargonium  roseum.  In  combination 
with  oxide  of  ethyl  it  is  frequently  used  a.^ 
the  flavouring  agent  of  whisky. 

Pelarronimn  (Gr.  •r€kc^)y6s,  a  stork).  A 
very  extensive  genus  of  plants,  called  FUork's 
bill,  occurring  chiefly  in  South  Africa,  and 
belonging  to  the  order  Geraniacea.  They 
form,  in  fact,  the  Geraniums  of  our  green- 
houses and  simimer  flower  gardens,  though  the 
true  Geraniums  are  somewhat  diflibrent.  Few 
of  our  garden  flowers  are  more  popular  than 
these,  which  now  appear  in  at  least  four  prin- 
cipal subdivisions,  known  as  Show  Pelargo- 
niums, in  which  the  two  upper  petals  are 
usually  clouded  or  veined,  and  dissimilar  from 
the  three  lower  ones;  Fancy  Pelargoniums, 
a  smaller  growing  race,  chiefly  with  lighter- 
coloured  flowers ;  French  Pelargoniums,  in  which 
appear  brighter  tints  of  colour,  often  shaded ; 
and  Scarlet  Pelai^goniums,  as  they  are  called, 
but  which  vary  with  colours  of  sdmost  every 
shade,  the  flowers  of  which  are  nearly  whole 
coloured,  and  the  stems  and  leaves  more 
succulent  The  latter,  in  their  various  sub 
divisions,  are  much  used  for  decorating  sum 
mer  flower  gardens  or  parterres. 

Veto's  Balr.  A  capillary  form  of  Obsidian . 
from  Hawaii  (Descriptive  Catalogue  of  the 
Sock  Specimens  i7i  the  Museum  of  Practical 
Geology,  3rd  edition.) 

VeleoanidSB  (Gr.  ircXcicii').  The  name  of 
a  family  of  swimming  birds,  of  which  the  pelican 
{Peleoanus)  is  the  type, 

Velevs.  [Pabis;  Thbtis.] 

PeUoan.    [Pelk3anid&1 

Velieaalte.  A  variety  of  Cimolite  resulting 
from  the  decomposition  of  the  felspar  in  the 
granite  of  Kiew  in  Russia. 

Veliom  (Gr.  t^kUs,  livid).  A  smoke-blue 
variety  of  lolite  from  Bodenmais  in  Bavaria. 

Pellagra  (Lat.  pellis,  the  skin).  A  disease 
of  the  skin  somewhat  resembh'ng  elephantiasis, 
and  occasionally  producing  great  constitutional 
derangement.  It  is  endemic  in  certain  dis- 
tricts of  Italy,  especially  in  the  Milanese. 

PelUole  (Lat.  pellicula,  dim.  of  pellis).  A 
thin  membrane.  In  Chemistry,  the  term  is 
applied  to  the  film  of  salt  or  other  substances 
which  forms  upon  the  surface  of  solutions 
during  evaporation. 

Pellitory  (Span,  pelitre).  The  common 
nnme  for  one  of  our  wild  plants,  Parietaria 
officinalis,  also  known  as  Pellitory  of  the  Wall. 

Pellltory  of  Spain.  The  root  of  the 
Anacydus  Pyreihrum,  It  has  a  pungent  flavour, 
and  when  chewed  promotes  the  flow  of  saliva, 
and  is  often  useful  in  toothache. 

Pells*  Clerk  of  the.     An  officer  of  the 
Exchequer  whose  duty  it  was  to  make  eotnes 
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on  pnrchment  rolls  {pelles).  The  office  wns 
abolished  in  1834. 

Velokonlte  (G^.  vxSs^  ash-eoloured,  and 
K6yiSy  powder).  A  variety  of  Cupreons  Man- 
ganese, fonna,  associated  irith  Cl^socolla,  in 
Chili. 

Ftfops.    [Tantaxus.] 

Veloiia  (Gr.  iriXwp,  a  monster),  A  term 
applied  to  tJiose  flowers  which  change  from 
their  usual  normal  irregular  form,  to  one 
which  is  abnormal  in  deyelopement  as  regards 
the  particular  family  to  which  they  belong.  In- 
stances occur  in  the  Snapdiiigon  and  the  Toad- 
flax, which  being  normally  irregular,  sport  to  a 
regular  form.  The  erect-flowered  (tloxinias 
of  modem  times,  which  haye  changed  from  the 
typical  deflexed-flowered  O,  tpecioscL,  are  like- 
wise instances  of  Peloria. 

VMoaliie  (Or.  vcX^s,  dusky),  A  bitter  ex- 
tractive matter  obtained  from  the  root  of  the 
Pareira  bravo,  Oissampelos  pardra, 

Velottes  de  Vel^e.  The  French  name 
for  the  Gueldres  Bose,  or  Snowball-tree,  a 
sterile-flowered  variebr  of  Viburnum  opuJvs, 
in  which  the  white  flowers  are  collected  into 
large  round  clusters  like  snowballs. 

V«ltm  (Lat.  a  shield^.  In  Botany,  a  term 
used  in  describing  lienens  to  denote  a  flat 
shield  without  any  elevated  zim,  as  in  the 
genus  Peltidea. 

Veltasts  (Gt.  ircArMrr^f).  Light-armed 
infantry  were  so  named  among  the  Greeks, 
from  carrying  the  WXni,  peUa,  or  target. 

Veltate  (Lat.  peltatns,  from  pelta,  a  shield). 
In  Botany,  a  leaf  or  any  other  organ  which  is 
flxed  to  the  stalk  by  the  centre  or  by  some 
point  distinctly  witlun  the  margin,  as  in  the 
Tropipoium. 

VeltoplioniiB  (Gr.  rcXro^pof ,  shidd-hear- 
ing).  The  name  of  a  genus  fk  Oesalpineous 
Leguminnsa  which  yields  Brasilletto  wood. 
This,  which  is  an  orange-coloured  dye  wood 
imported  from  Jamaica  and  San  Domingo,  is 
provided  by  a  tree  now  called  Pdiophorum 
Linn€Bi,  bnt  formerly  Casalpinia  brasUiensis. 
From  200  to  400  tons  of  this  wood  are  annually 
imported. 

Veltry  (Lat.  pellis,  a  shin).  The  name 
given  to  the  skins  of  different  kinds  of  wild 
animals  found  in  high  northern  latitudes, 
particularly  in  America;  such  as  the  beaver, 
sable,  wolf,  bear,  &c.  "When  the  skins  of 
such  animals  have  received  no  preparation, 
they  are  termed  peliry\  but  when  the  inner 
side  has  been  tanned  bv  an  aluminous  process, 
they  are  denominated /ur^. 

VelTls  (Lat.).  Tlie  inferior  part  of  the 
abdomen,  the  bony  circumference  of  which  is 
formed  by  the  two  ossa  innominata^  each  com- 
posed of  an  tbum,  an  iscMufn,  and  puMs^  the 
sacrum^  and  the  os  coccygis.  It  contains  the 
rectum,  the  urinary  bladder,  and  internal 
organs  of  generation. 

Vemmioan.    A  kind  of  potted  meat  used 

by  Captain  Fany  in  his  polar  expedition.    It  is 

prepared  by  drying  thin  slices  of  the  lean  of 

meat  over  wood  flrcs,  then  poimding  it,  and, 
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lastly,  mixing  it  with  about  an  equal  w^bl  • : 
its  own  fat. 

VempblriM  (Gr.  Wf«^i(,  a  pushdeX  i 
fever  attended  by  almond-sluiped  vesinla: 
eruptions. 

VeneMiOMB  (Penani,  one  of  the  gecenl 
A  small  natural  order  of  MonochlamydeoB.^ 
plants,  referred  by  lindley  to  the  Khanuol 
alliance.  They  are  shrubs  found  at  the  Cipt 
of  Good  Hope,  and  are  chiefly  remariable 
for  their  apetalous  flowers,  their  foaT-cell<<l 
ovary,  and  their  minute  or  rudimentur 
cotyledons.  The  gum-resin  called  Samc'i  is 
said  to  be  produ^  by  some  of  the  pluts 
of  this  order,  especially  by  one  called  Pen^ 
sarcocoVa,  now  sometimes  separated  osil^r 
the  latter  name;  but  this  statement  reqairrs 
conflrmation. 

Venal  Serwttade.  IntheLawof  Kngtaad. 
a  spooies  of  punishment  of  whidi  the  lesal 
existence  dates  from  1853,  when,  by  the  Aei 
16  &;  17  Vict.  c.  99,  it  was  substitated  ia 
various  cases  for  transportation.  Penal  teni- 
tude  for  four  years  was  reckoned  equiTslent  to 
transportation  for  seven ;  and  so  on  in  simikr 
proportion.  The  punishment  was  defined  as 
consisting  of  imprisonment  with  hard  kbocr 
either  in  the  United  Kingdom  or  in  any  pan 
of  the  dominions  beyond  seas  (pmcticallr.  \hr 
is,  the  public  works  at  Bermuda  and  GibnUar 
In  1867,  by  the  Act  20  and  21  Vkt  c  5. 
the  sentence  of  transportiition  was  abolisheii : 
terms  of  penal  servitude  of  the  same  lengrh 
being  substituted  for  terms  of  transportatioii 
in  the  cases  to  which  the  latter  was  still  apj£- 
cable.  But  it  was  provided  that  the  sestenet 
of  penal  servitude  may  be  carried  into  effeet 
(in  these  cases)  out  of  the  kingdom. 

Venaltj  (Lat  poena,  punishmaii\  Penal- 
ties are  of  ihr»e  kinds,  says  Lord  Coke;  pnA 
pecuniaria^  pana  corporaUs,  and  pctna  exJU 
where  anything  is  prohibited  by  statute  m»let 
a  pecuniary  penalty,  if  the  penalty,  or  pflr 
of  it,  be  not  appointed  by  the  statute  to  u? 
informer,  it  goes  to  the  crown.  Penal  stttote< 
are  to  be  construed  strictly.     [Statto.] 

Venanee.    [FmnTENCB.] 

Venaair  XAwyers.  The  name  underwbidi 
are  imported  the  stems  of  Lieuala  aaUifids,  a 
kind  of  palm  found  in  the  island  of  Fdo 
Fenang.  They  are  converted  into  waDdn?- 
sticks. 

VenatM  (Lat.).  The  household  gods  of  the 
ancient  Italians,  who  presided  over  fainifi&. 
and  were  worshipped  m  the  interior  of  each 
dwelling.  The  term  is  connected  with  pesvf, 
a  store  of  food;  they  were  worshipped  ia 
the  penetralia.  Penates  is,  in  fact,  a  gtnf^x 
term,  including  the  Lares,  with  idiom  thft 
are  continually  mentioned  in  coigunction.  As 
there  were  public  as  well  as  domestic  Lues, 
so  there  were  public  Penates,  who  exercised  a 
general  influence  over  the  destinies  &t  ^ 
whole  Boman  people.  Thus  Tacitus  zelst^ 
that  the  shiine  <%  Vesta  with  the  Pemtei 
of  the  Roman  people  was  consumed,  alocg 
with  other  temples,  in  the  great  fiie  dniicg 
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the  reign  of  Nero.  (Miiller,  Einucans,  yo\.  ii. 
p.  90,  &C. ;  Hartong,  Religion  der  Romero  &c.) 

Peneattte.  A  Tarietv  of  Predasiite  or 
Hjdrodolomite,  found  on  v  esuyiuSy  and  at  Pre- 
dazzo  in  the  Southern  Tyrol 

Penell  (Lat.  penicolua,  penicillua).  In 
Geometry,  a  term  of  modem  origin,  applied 
in  the  first  instance  to  a  system  of  right  lines 
(rays)  drawn  through  the  same  point.  When 
all  the  lines  are  in  the  same  plane,  the  system 
is  called  a  jplane  peneU  of  rays,  and  the  point 
its  centre.  A  series  of  planes  through  the  same 
line  is  in  a  similar  manner  termed  a  jpeneil  of 
planee  haying  that  line  for  axis.  Again,  in 
spherical  geometry,  a  aeries  of  great  circles 
through  the  same  point  is  called  a  pencil.  The 
term  is  also  applied  to  any  system  of  curres 
of  the  n^  order  which  intersect  in  the  same 
n*  points;  the  latter  are  called  the  funda- 
menial  pomtSy  and  constitute  the  base  of  the 
pencU  cf  curves  of  the  n^  order.  These  funda- 
mental points  cannot)  of  course,  all  be  chosen 

arbitrarily;  in  fact»   !L(^±?)-1  sufttce,    in 

general,  to  determine  the  remainder,  since  aU 
cunres  passing  through  diese  points  inter- 
sect in 

2  2 

other  fixed  points,  which  together  with  the 
chosen  ones  xnake  up  the  total  number  n*  of  in- 
tersections of  two  cures  of  the  n^  order.  If 
UsO  and  V«0  represent  the  equations  of  any 
two  curres  of  the  n^  order,  then  U  +  A.  V—0, 
where  A.  is  a  yariable  parameter,  will  represent 
the  pencil  whose  base  consists  of  the  n*  inter- 
sections of  U  and  V.  Each  cuzve  of  the  pencil 
is  determined  by  means  of  a  single  point  m  the 
plane  throiigh  which  it  is  required  to  pass, 
if  0, 6, c. . .  denote  the  points  forming  the  base 
of  the  pencil,  and  1, 2, 3,  &c. ..  points  in  the 
pUne  wnich  serve  to  indiyidualise  the  several 
carves,  then  the  pencil  may  be  represented  by 
the  symbol  {abo  ....)  [1,2,3,  ....].  Thus 
{abed)  ri,2,8,4,]  represents  a  pencil  of  four 
oonies  which  intersect  each  other  in  the  points 
aybfOydt  and  pass  respectively  through  the 
points  1,  2,  8,  4.  This  notation  was  pro- 
posed by  De  Jonqui&res,  in  his  Essai  eur  la 
Ghnhatum  dee  Courbes  GiomHriques,  Paris 
1868 — a  woilc  well  worthy  of  perusal  The 
tangents  to  the  several  curves  of  the  pencil  at 
any  one  of  the  fundamental  points  eonstitate  a 
pencil  of  rays  to  which,  according  to  the  gene- 
ral definition,  the  pendl  of  curves  is  said  to  be 
homographie.  By  the  anharmanie  ratio  of  four 
curves  of  the  pencil  is  meant  the  anharmomc 
ratio  of  such  a  pencil  of  four  tangents.  Two 
pencils  of  curves,  therefore,  of  the  orders  m  and 
n  respectively,  will  be  homographie  when  the 
corresponding  pencils  of  tangents  are  so.  It 
can  fiorther  be  easily  shown  that  two  such 
homographie  pencils  of  curves  generate,  by  the 
intersection  of  their  corresponding  elements,  a 
curve  of  the  (m  +  «)**  order  passing  through 
the  »»*-»•  n*  fondamental  points.  And  con- 
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'  versely,  any  curve  whatever  may  be  generated 
I  by  means  of  two  pencils  of  curves  of  lower 
orders.  A  conic,  for  instance,  is  generated 
by  the  intersection  of  corresponding  rays  of 
I  two  homographie  pencils  of  rays.  For  further 
details  on  tiiis  interesting  and  important  sub- 
ject, the  reader  may  consult  the  memoirs  of 
Chasles,  Steiner,  De  Jonqui^res,  Cremona  and 
others  in  the  more  recent  continental  and 
English  journals.  We  add  here  only,  that  the 
system  of  surfaces  passing  through  the  same 
fimdamental  Tnon-plane^  curve  is  also  called  a 
pencil  of  surjacesy  and  tnat  the  homography  of 
two  or  more  such  pencils  is  susceptible  of  a 
definition  similar  to  the  one  above  given. 

Venetl,  Barmonle.  [Habmonio  Pencil 
OF  Bays.] 

Penell  of  Uylit.  In  Optics,  a  bundle  of 
rays  or  streams  of  light,  wUch  may  be  either 
convergent,  divergent,  or  parallel 

FoBdant  (Lat.  pendeo,  /  hang).  In  Gothic 
Architecture,  an  ornamented  polygonal  piece  of 
stone  or  timber  hanging  down  from  the  vault 
or  roof  of  a  building.  Of  stone  pendants  some 
fine  examples  may  be  seen  in  the  chapel  of 
Henry  YII.  at  Westminster.  In  ancient  writers 
the  springers  of  arches,  which  rest  on  shafts  or 
corbels,  are  called  pendants.  Two  companion 
pictures  also  are  called  pendants. 

Pbndant.  a  long  narrow  flag  borne  at  the 
mainmast-head  of  a  ship  uf  war  to  denote  that 
she  is  commissioned.  Among  signals,  the  pen- 
dant is  a  triangular  flag  of  greater  length  tkan 
width. 

Vendentlwe.  In  Architecture,  the  portion 
of  a  vault  between  the  arches  of  a  dome,  lettered 
a  in  the  diagram,  by  which 
it  will  be  seen  that  it  falls 
at  its  superior  part  into 
a  circle,  inscribed  in  the 

Suare  formed  on  the  plan  of  the  four  arches, 
anoe  it  is  obvious  that  a  dome  may  be  formed 
by  means  of  pendentives  over  any  regular 
polveon.  The  pendentives  of  the  Moorish 
ardutecture  of  the  Alhambra  are  cited  as 
models  of  the  employment  of  this  kind  of 
decoration. 

Fendnlvm  (Lat.  pendulus,  hanging).  .  Any 
body  vibrating,  under  the  action  of  gravity, 
around  one  of  its  points  (the  point  of  suspension ) 
which  remains  fixed.  Eacn  particle  of  such 
a  body  obviously  remains  on  the  sur&oe  of  a 
sphere  whose  centre  is  the  point  of  suspen- 
sion, and  the  line  joining  the  point  to  the 
centre  of  suspension  describes  a  ccme.  On 
this  account  such  a  pendulum  is  sometimes 
called  a  spherical  or  conical  pendulum,  to 
disting^sh  it  from  the  oidinary  one  which 
vibrates  around  a  fixed  hori»mtal  axis  of 
suspension^  and  where  each  particle  describes 
a  circle  whose  plane  is  perpendicular  to  that 
axis.  The  theory  of  the  spherical  pendulum 
is  far  less  simple  than  that  of  the  ordinary 
one,  to  which  the  following  remarks  will  be 
restricted.  The  reader  will  find  the  theory 
developed  in  the  works  of  Laplace,  Lagrange, 
Poisson,  and  many  other  writers.  The  passage 
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of  a  pendulam  from  it«  greatest  elongation  on 
oae  side  of  the  rertical  plane  thiongh  th^  axis 
of  suspension  to  its  greatest  elongation  on  the 
other  side  is  called  an  oaeiUaiion ;  the  angle 
subtended  at  the  centre  of  the  circular  arc 
described  by  each  particle  during  an  oscillation 
is  termed  the  amplitude ;  the  time  required  to 
perform  an  oscillation  is  the  principal  element 
to  be  ascertained. 

The  simple  pendulum,  with  whose  oscillations 
those  of  eyery  other  are  compared,  is  purely 
ideal,  and  is  conceived  to  consist  of  a  gravitat- 
ing point,  attached  by  a  rigid  but  weightless 
rod  to  the  fixed  point  of  suspension.  When 
the  amplitude  of  oscillation  is  small,  the  oscil- 
lations are,  approximately,  isochronous,  and 
the  time  t  of  oscillation  (in  seconds)  is  given 
by  the  simple  formula : 


'-Vl' 


,  where  v= 8-14129. 


I  is  the  length  of  the  pendulum  (in  feet^,  and  g 
the  accelerating  force  of  attraction,  i.e.  the 
velocity  (in  feet)  acquired  every  second  by  a 
freely  failing  body.  From  this  formula  we 
deduce  the  following  laws:  1.  At  the  same 
distance  from  the  earth's  centre,  the  times  of 
oscillation  of  two  pendulums  are  directly  pro- 
portional to  the  square  roots  of  their  lengths ; 
m  other  words,  the  number  of  oscillations 
made  by  a  pendulum  in  a  given  time  varies 
inversely  as  the  square  root  of  its  length. 

2.  At  different  distances  from  the  earth's 
centre  the  times  of  oscillation,  of  one  and  the 
same  pendulum,  are  inversely  proportional  to  the 
square  root  of  the  acceleratmg  forces ;  in  other 
words,  the  force  of  gravitation  varies  directly  as 
the  square  of  the  number  of  oscillations  per 
second. 

3.  The  length  of  the  seconds-pendulum,  i.e. 
of  the  pendulum  whose  time  of  oscillation  is 
one  second,  is  directly  proportional  to  the 
force  of  gravitation  at  toe  place  where  it 
oscillates. 

Putting  ^  —  1,  the  above  formula  gives  g  »> «% 
whence,  from  the  length  of  the  seconds-pendu- 
lum, we  can  at  once  calculate  the  space  ig 
described,  in  one  second,  by  a  body  falling 
freely  from  a  state  of  rest  llius,  the  length  of 
the  seconds-pendulum  at  London  being  8*2616 
feet,  according  to  Captain  Kater's  experiments, 
we  have 

i^-i(3-31416)«x8-2616«161  feet  nearly. 

In  eveiy  compound  pendulum,  or  heavy  body 
oscillating  around  a  fixed  horizontal  axis  of 
suspension,  there  is  necessarily  a  certain  point 
at  which  if  all  the  mattor  of  the  pendulum  were 
collect4Mi  the  oscillations  would  be  performed 
in  exactly  the  same  time.  This  point  is  the 
centre  of  osdllation.  It  is  situated  in  the 
vertical  plane  passing  through  the  centre  of 
gravity  of  the  pendulum,  and  at  a  distance  from 
the  axis  of  suspension,  which  is  determined  by 
the  following  formula:  Let  (£m  be  the  element 
of  the  mass  of  the  compound  pendulum,  r  its 
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j  distance  from  the  axis  of  rotation,  and  x  the 
distance  of  the  centre  of  oscilUtion  from  the 
same  axis;  then 

x^fr^dm^frdm 

i.e.  the  distance  of  the  centre  of  oscillation 
from  the  axis  of  suspension  is  equal  to  tha 
moment  of  inertia  of  the  oscillating  bodr 
divided  by  its  moment  of  rotation.  Thu  value 
of  dr  is  the  length  of  the  isochronous  siropk 
pendulum,  and  is  always  to  be  understood  b; 
the  term  length  of  a  compound  pendulum. 

The  centre  of  oscillation  possesses  the  fol- 
lowing  very  remarkable  piopertj',  discovfied 
bv  Huygens.  The  time  of  oscillation  is  un- 
altered when  the  centre  of  oscillation  is  made 
the  centre  of  suspension.  This  property  fur- 
nishes an  easy  practical  method  of  determining 
the  centre  of  oscillation,  and  thence  the  length 
of  a  compound  pendulum.    [Osciixation.] 

The  measurement  of  time  by  means  of  the 
pendulum  is  said  to  have  first  suggrattd 
itself  to  Qalileo,  on  observing  the  isochroo- 
ism  of  the  oscillations  of  a  i&mp  suspended 
from  the  roof  of  the  cathedral  at  Pisa. 
Huygens,  however,  was  the  first  to  derise 
mechanism  whereby  the  small  isoehrooous 
oscillations  of  a  body  could  be  sustained 
and  registered.  This  invention— the  moet 
important  that  ever  was  made  in  reference 
to  practical  astronomy — dates  from  the  ycar 
1666. 

Huygens'  researches  on  the  subject  of  the 
oscillations  of  the  pendulum  are  contained  in 
his  admirable  work  entitled  Horologium  Oteii- 
UUorium,    He  soon  found  that  the  06cilkti<a» 
in  circular  arcs  of  different  amplitudes  are  oci 
equal,  the  wider  requiring  rather  a  longer  time 
thui  the  narrower ;  and,  with  a  view  to  remedr 
this  defect,   he  undertook  to  investigate  the 
nature  of  the  curve  in  which  the  osdUatioos 
would  be  performed  in  equal  times,  wbiter^r 
might  be  the  extent  of  the  arc  described.    Tne 
curve  possessing  this  remarkable  propeitj  vas 
found  to  be  the  cydoid.    [Ctgloib.]    The  next 
object  was   to  devise  a  means  of  causing  i 
pendulum  to  vibrate  in  such  a  manner  that  its 
centre  of  oscillation  shall  describe  the  are  of  & 
cycloid.    This  was  also  effected  by  Hnygens  br 
the  following  construction,  which  depends  os 
another  property  of  the  cycloid,  namely,  that 
its  evolute  is  a  similar  curve :  If  A  C  and  fiC 
be  tvro  semicydoids,  or  semi- 
cycloidal  cheeks,  each  equal  to 
the  half  of  A  V  B,  touching 
A  B  in  A  and  6,  and  meeting 
one  another  in  C ;  and  if  there 
be  fixed  at  G  a  pendulum  P,  hanging  bj  a 
thread  P  C,  equal  in  length  to  Uie  semicycloid ; 
then  P,  in  its  oscillations,  will  describe  the 
cydoidal  arc  A  V  B.    Nothing  more  simple  or 
beautiful  in  point  of  theory  could  be  conoeirtd 
than  this  construction ;  but,  on  attempting  to 
reduce  it  to  practice,  it  was  soon  fonnd  to 
possess  no  advantage,  in  consequence  of  tiw' 
mechanical  difficulty  of  making  the  cydoidal 
cheeks  with  the  requisite  acconcy,  and  the 
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impossibility  of  obtdining  a  flexible  string  of 
invariable  length.  Huygens  himself  showed 
that  the  error  of  a  hundr^th  of  an  inch  in  the 
form  of  the  curve  would  cause  a  greater  irregu 
laritj  than  a  circular  vibration  of  ten  or  twelve 
degrees.  Accordingly,  the  use  of  cydoidal 
cheeks  was  abandoned,  and  the  attention  of 
artists  directed  to  the  means  whereby  the  oa- 
cillations  might  be  confined  within  very  small 
circular  arcs',  in  which  case  any  inequality  in  ! 
the  lengths  of  the  arcs  becomes  insensible.  | 
In  clocks  of  the  best  construction  the  arc  of 
vibration  is  very  small ;  and  the  pendulum  is 
made  very  heavy,  in  order  that,  by  possessing 
a  great  momentum,  it  may  be  less  affected  by 
the  imperfections  of  the  machinery. 

The  oscillations  of  a  pendulum  depend  upon 
its  length,  and  the  latter,  of  course,  is  affected  ^ 
by  the  temperature  of  the  vibrating  body.  To 
counteract  the  effects  of  variations  in  tempera-  | 
tfsx^competiMiionpenduluTnsha.reheendemaed;  ^ 
of  these  the  mercurial  and  ffiidiron  pendulums 
are  best  known.  The  principle  in  all  such 
contrivances  is  the  same ;  it  consists  in  com- 
bining two  substances,  whose  rates  of  expansion 
are  unequal,  in  such  a  manner  that  the  expan- 
sion of  the  one  counteracts  that  of  the  oUier, 
and  keeps  the  centre  of  oscillation  of  the  com- 
pound body  always  at  the  same  distance  from 
the  axis  of  suspension.  In  the  volume  of  the 
Cabinet  Cyclop^Bdia  devoted  to  the  subject  of 
mechanics,  Captain  Kater  has  given  an  excel- 
lent chapter  on  compensation  pendulums. 

The  determination  of  the  earth's  figure  and 
of  the  force  of  gravity,  as  modified  by  rotation, 
at  its  several  points,  constitutes  one  of  the  most 
elaborate  sdentific  applications  of  the  pendulum. 
On  this  subject,-  however,  we  must  content  our- 
selves with  referring  the  reader  to  Airy's 
*  Treatise  on  the  Fi^re  of  the  Earth '  {Ency. 
Metro.),  We  must  notice,  too,  with  equal 
brevity  the  ingenious  experiment  made  by 
Foucault  before  the  Academy  of  Paris  on 
February  3,  ISSl,  by  which  the  diurnal  rotation 
of  the  earth  was,  as  it  were,  rendered  visible 
by  the  rotation  of  the  plane  of  oscillation  of  a 
pendulum  suspended  in  a  peculiar  manner  from 
a  hard  point.  The  tendency  of  this  plane  of 
oscillation  is  to  remain  fixed,  so  that  if  the 
experiment  were  made  at  the  north  pole  of  the 
earth,  the  plane  in  question  would  appear  to 
rotate  with  the  sun  from  east  to  west,  and  with 
the  same  angular  velocity.  If  the  experiment 
were  made  at  the  equator  there  would  be  no 
apparent  rotation,  the  pendtdum  and  its  plane 
of  rotation  being  carri^  bodily  with  the  earth. 
In  other  latitudes  the  apparent  rotation  would 
be  of  the  same  character  as  at  the  poles,  but 
less  in  velocity.  In  this  case  Poinsot  has 
shown  very  dearly,  by  his  theory  of  the 
composition  and  resolution  of  rotations,  that 
the  apparent  velocity  of  rotation  would  be 
equal  to  that  of  Uie  earth  multiplied  by  the 
Bine  of  the  ktitude.  (Chmptes-Rendus,  vols. 
xxxii.  and  li.)  Upon  trial,  the  experiment 
n  liable  to  failure  from  various  causes,  but 
prindpaJly  f^m  the  great  difficulty  of  a'ljust- 
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ing  the  suspension  so  aocuratelv  that  the  vi- 
brations shall  continue  to  be  maae  in  a  plane ; 
for  if  the  pendulum  acquires  an  elliptic  mo- 
tion, however  slight,  the  greater  axis  of  the 
ellipse,  or  line  of  apsides,  immediately  begins 
to  revolve  from  a  cause  entirely  independent 
of  the  rotation  of  the  earth,  and  the  two  mo- 
tions cannot  easily  be  distinguished.  {JSoticea 
of  the  Royal  Jsironomical  Society,  vol  xi.  p.  199 ; 
Memoirs  of  Royal  Astronomical  Society,  vol.  xx.) 

Venelopd  (Gr.).  In  the  Homeric  Mytho- 
logyi  the  wife  of  Odyq^eus  and  the  mother 
of  Telemachus.  [Phasthon.]  Parted  from 
Odysseus,  who  accompanies  Agamemnon  to 
the  Trojan  war  [Pabis],  she  determines  to 
remain  true  to  her  husband,  and  repels  the 
importunities  of  a  host  of  suitors  by  saying 
that  she  will  make  her  choice  as  soon  as  she 
has  finished  a  robe  which  she  is  weaving. 
But  the  magic  web  is  never  ended.  During 
the  night  Penelopd  unweaves  all  the  work 
of  the  previous  a&j.  Meanwhile  Odysseus, 
after  the  fall  of  Ilion,  is  on  his  way  home; 
and  although  on  his  return  to  Ithaca  he  finds 
her  as  Ijovely  and  as  pure  as  ever,  he  is  bidden, 
when  he  seeks  an  interview  with  PenelopS,  to 
wait  until  the  evening.  Further,  he  is  put  to  a 
test.  Penelopd  waits  to  see  whether  he  will 
know  his  bndal  chamber  and  the  beautiful 
robes  which  his  own  hands  had  wrought 
Then  from  her  hands  he  receives  the  bow 
which,  like  the  spear  of  Achilleus,  no  hands 
but  his  own  can  wield,  and  with  it  he  smites 
the  suitors  who  for  twenty  years  had  vainly 
importuned  the  pure  Penelopl. 

The  web  of  PenelopA  [Htpebbobkahs]  re- 
appears in  the  legend  of  lold,  for  whom 
Heracles,  like  Odysseus,  weaves  a  delicate 
web  in  the  bright  spring-time  of  life.  It  is 
the  web  of  morning  douds  which  the  Dawn 
spreads  in  the  sky  for  Indra,  undone  as  he 
leaves  her  for  the  garish  regions  of  the  midday 
sky,  but  reappearing  when  his  course  draws  to 
a  close — in  other  words,  when  the  hour  is  come 
that  Iol6,  and  Briseis,  and  (En6nd  shall  be 
restored  each  to  the  one  who  has  always  had 
her  love. 

Penestse  (Gr.  vcy^<rrai).  A  name  (con- 
nected with  whn»Sf  poor)  by  which  were  known 
the  Thessalian  serfs,  who  answered  to  the 
Spartan  Helots.  (Grote's  History  of  Greece, 
vol.  ii.  p.  874.) 

Penetration  of  Projeetllas.  [Gunmebt; 

PROJSCTtLB.] 

Penffliawar  BJambl.  The  Malay  name 
of  the  down  or  soft  hair-like  scales  of  a  species 
of  Cibotium,  which  is  collected  in  the  islands  of 
the  Eastern  Archipelago,  and  used  as  a  styptic. 
Its  action  seems  to  be  mechanicaL 

Pengnln.    [AprEKODTTBS.] 

Peniolllate  (Lat.  penidllum,  a  pencil). 
In  2^1ogy,  when  a  part  supporta  one  or  more 
small  bundles  of  diverging  hairs. 

PonlellHnm  (Lat  penidllum).  A  genus 
of  moulds,  chiefiy  remarkable  on  account  of 
one  of  its  species,  P.  glaucum,  which  is  one 
of  the  commonest  of  moulds,  assuming  a  variety 
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of  forms  from  its  growing  on  all  kindB  of  sub- 
stances. It  enters  largely  into  the  composition 
both  of  yeast  and  of  the  Vinegar  Plant. 

Veniasiila  (Lat.  peninsula,  almo9t  an  m- 
land).  A  portion  of  land  nearly  surrounded  by 
water ;  as  Africa,  the  Morea,  California.  Such 
land  was  called  by  the  Greeks  a  Chersonesus 
(XcfHrtfyn<ros) ;  thus  the  long  strip  of  Thrace  that 
runs  along  the  Hellespont  was  termed  theXhra- 
cian  Chersonesus,  the  Crimea  being  known  as 
tlie  Tauric  Chersonese.  The  term  Peninsula 
is  also  applied  to  Spain  and  Portugal  taken 
together ;  and  the  struggle  so  long  maintained 
between  these  countries,  aided  by  the  British, 
and  the  French,  at  the  commencement  of  the 
present  century,  is  called  the  Peninsular  War. 

PenlnTariant.    [SmcmrABiAMT.] 

Venlteiioe  or  Venanee.  In  the  Boman 
Catholic  C3iurch,  one  of  the  seven  sacraments* 
Priestly  orders  give  the  power  to  confer  this 
sacrament;  but  as  a  matter  of  discipline^  this 
power  is  not  exercised  without  autlumty  from 
the  ordinary,  either  general  or  special,  except 
in  cases  of  neeessi^.  The  terms  pernUhes 
and  penance  are  likewise  used  for  tne  ^;ood 
works  commanded  by  a  priest  to  a  pemtent 
to  be  performed  in  satisfaction  for  the  sins  of 
which  he  absolves  him.  Public  penance,  in 
the  earlier  times  of  the  church,  was  imposed 
for  great  offences  committed  after  baptism. 
It  consisted  in  exclusion  from  the  church,  soli- 
tude, prayer,  and  fasting,  and  the  readmission 
was  only  gradual;  the  penitent  being  first  al- 
lowed to  approach  the  doors  of  the  chim^ ;  then 
to  attend  at  sermons  and  readings,  but  not  at 
prayers  ;  then  to  pray,  kneeling,  £c.  The  time 
of  penance  varied  according  to  different  usages ; 
St.  Basil  mentions  two  years  for  theft,  seven 
for  sensuality,  fifteen  for  adultery,  twenty 
for  homicide,  and  the  whole  life  for  apostasv. 
Public  penance  for  secret  sins  was  generally 
remitted  about  the  seventh  century;  and  its 
commutation  for  the  repetition  of  prayers  and 
bestowing  of  alms  began  in  the  next  These 
alms  were  frequently  applied  by  the  penitent  to 
the  purchase  of  masses  for  himself  or  others. 
Afterwards  the  usage  of  pilgrimage  as  a  mode 
of  penance  became  general ;  and,  finally,  indul- 
gences began  to  be  sold  in  the  twelfth  centnry. 

Peniteiitlals.  In  Ecclesiastical  History, 
collections  of  canons,  regulating  the  penances 
to  be  imposed  for  sins,  and  Sie  method  of 
receiving  and  restoring  penitents.  Dean 
Milman  (Latin  ChriaHamty^  book  iii.  ch.  v.)  re- 
gards the  penitentials  as  a  check  on  sacerdotal 
power,  which  would  otherwise  have  become  as 
irresponsible  as  it  was  despotic. 

Penitentlarj-.  A  pnson  in  which  con- 
victed offenders  are  placed  and  subjected  to 
a  course  of  instruction  and  discipline,  with  a 
view  to  their  reformation.     [Pbisons.] 

Venitenttary,  Oraad.  An  officer  of  the 
Boman  Catholic  church,  usually  a  cardinal, 
appointed  by  the  pope  to  grant  absolution  in 
cases  reserved  for  the  papal  authority,  dispen- 
sations for  marriage,  &c.  In  like  manner, 
bishops  appoint  penitentiaries  to  perform  the 
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like  office  in  such  eases  as  are  reseired  for 
episcopal  absolution.  Briefs  granted  bj  the 
grand  penitentiary  are  at  Uie  present  time 
entirely  gratuitous^  and  headed  with  the  'words 
Pro  Deo. 

VenlteiitB.  A  name  givoi  in  "Roman 
Catholic  countries  to  certain  religions  Mater- 
nities, distinguished  by  their  parti-cdLonred 
garments.  Ot  these  there  were  a  great  variety 
in  France,  Spain,  Poztogal,  &c. ;  bat  the  sooet 
extraoidinaiy  were  the  White  PenitcDts,  m 
body  of  fanatics  who  appeared  in  the  north  of 
Ital^  in  1899,  clothed  in  white,  and  bearing 
cnuafixes,  under  the  guidance  of  m  priest^  eon- 
eeming  whom  many  strange  stories  were  told ; 
among  others,  that  he  professed  to  be  the 
prophet  Elias,  and  that  his  mismon  was  to 
announce  the  immediate  destmctioa  of  the 
world.  The  contagion  of  this  outbunt  of 
religious  feeling  extended  to  Tuscany,  and 
thence  over  the  whole  of  Italy;  but  it  lasted 
only  a  few  months. 

VenaatiilartaB  (Lat  penna,  a  feather). 
The  name  of  a  famil^  of  Polypes,  of  which  the 
sea-pen  {Pennaiula)  is  the  type. 

P«aiilne.  A  variety  of  Chlorite  fovnd  in 
the  Pennine  Alps. 

Pamiite.  A  variety  of  Hydrodolomite  or 
carbonate  of  lime  and  magnesia,  oontaining 
a  small  percentage  of  oxide  of  nidceL  It 
is  found  in  the  Shetlands  at  Haroldsivick 
in  Unst  and  in  Swinaness;  also  at  Texas  in 
Pennsylvania. 

Pannoii  (Fr.  from  Lat  p«ina,  a  feather). 
The  flag  of  a  knight,  in  the  middle  ages,  who 
had  not  attained  the  dignity  of  banneret.  It 
differed  from  the  banner  by  being  pdntc^  at 
the  end. 

Penny  (Dutch  penninck,  Oer.  pfenoug). 
The  twelfth  part  of  a  shilling.  The  penny  was 
at  first  a  silver  coin.  It  contained  the  240th 
part  of  the  pound,  and  its  weight  was  about 
twenty-two  and  a  half  grains,  ^nil  tiie  tame 
of  Edward  I.  the  English  penny  was  stnuik 
with  a  cross  so  deeply  sunk  in  it  that  it  might, 
on  occasion,  be  eaailv  broken  and  parted  into 
halves,  thence  called  halfpenny',  or  in  i&ar 
parts,  thence  called  fourtkmge  or  farthing. 
Edward  L  also  reduced  the  weight  of  the 
penny  to  a  standard ;  ordering  that  it  shoold 
weigh  the  twentieth  part  of  an  ounce.  It  after- 
wards suffered  suco^sive  diminutions,  till,  in 
the  reign  of  Elizabeth,  its  value  was  reduced 
to  the  sixty-second  part  of  an  ounce  of  sihrcr. 
This  proportion  is  still  observed. 

Vennyrojal.  One  of  the  species  of  Mint, 
called  Mentha  PuUgium,  which  has  properties 
resembling  the  other  Mints.  It  has  long  been 
valued  by  country  people  as  a  domestio  remedy 
in  certain  female  complaints. 

Vennywelfflit.  A  weight  equal  to  twenfy- 
four  grains,  or  the  twentieth  part  of  an  oonoe 
troy.  This  was  the  weight  of  the  silver  pennj 
in  the  time  of  Edward  I.    [Pssonr/] 

Pens  (Lat  penna,  sl  feather).  Instruments 
for  writing,  usually  formed  of  the  quills  of  the 
goose,  swan,  or  some  other   bird.    Metallic 
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pens  have  long  been  oocasionally  employed; 
but  it  in  only  of  late  years  that  tliey  haTo 
l>een  extensively  iutroducod.  They  first  began 
to  be  largely  manufactured  by  Mr.  John 
Perry,  of  London,  who  succeeded  in  giving  to 
his  pens  a  groiiter  degree  of  softness  and 
elasticity  than  was  possessed  by  any  metallic 
pens  previously  in  use.  They  speedily  obtained 
a  veiT  extensive  sale,  and  this  success  brought 
crowds  of  rivals  into  the  field ;  so  that  metallic 
pens  are  now  manufactured  in  vast  quantities, 
and  of  many  forms.  In  the  manufacture  of 
steel  pens  the  best  metal,  made  from  Danne- 
mora  or  hoop  (l)  iron,  is  employed.  It  is 
laminated  into  slips  about  throe  feet  long 
and  four  inches  broad,  of  a  thickness  corre- 
sponding to  the  desired  stiffness  and  flexibility 
of  the  pens.  These  slips  are  subjected  to  the 
action  of  a  stamping  press,  somewhat  similar  to 
that  for  making  buttons.  The  point  destined 
for  the  nib  is  next  introduced  into  an  appropri- 
ate gauged  hole  of  a  little  machine,  and  pressed 
into  the  semi-cylindrical  shape;  where  it  is  also 
pierced  with  the  middle  slit^  and  the  lateral 
ones,  provided  the  latter  are  to  be  given.  The 
pens  are  now  cleaned,  by  being  tossed  about 
among  each  other,  in  a  tin  cylinder  (about  three 
feet  long  and  nine  inches  in  diameter),  which 
is  suspended  at  each  end  upon  joints  to  two 
cranks,  formed  one  on  each  of  two  shafts. 
The  cylinder,  by  the  rotation  of  a  fly-wheel 
acting  upon  the  crank- shafts,  is  made  to  de- 
scribe such  revolutions  as  agitate  the  pens  in 
all  directions,  and  polish  them  by  mutual 
attrition.  In  the  course  of  four  hours  several 
thousand  pens  may  be  finished  upon  this 
machine.  (Commercial  Dictionary \  Ure's 
Dictionary  oj  Aris^  &cj 

Pension  (Lat  pensio,  a  weiffhmffj  hence  a 
payment).  In  the  Army,  an  annual  reward  for 
past  service,  granted  to  soldiers  after  doing 
duty  for  twenty-one  years  in  the  infantir, 
artillery,  or  engineers,  or  twenty-four  years  in 
the  cavaJry.  It  may,  however,  be  earned  by 
shorter  service,  if  from  ill-health,  wounds,  or 
reduction  of  force,  a  soldier  be  compelled  to 
quit  the  service.  The  amount  of  pension  is 
fixed,  according  to  individual  merits,  by  the 
commissioners  for  Chelsea  Hospital,  and  varies 
from  3«.  6d,  to  l^d.  a  day,  the  lowest  rates 
being  confined  to  negroes  discharged  from 
native  regiments  serving  in  the  tropics.  In- 
pensioners  are  old  soldiers  to  whom  homes  are 
granted  in  Chelsea  and  Kilmamham  Hospi- 
tals :  they  forfeit  their  ordinary  pensions,  are  fed 
and  clothed  by  government,  and  have  a  small 
allowance  as  poeket  money.  The  aut-^pensioners 
draw  their  i^^nsions,  and,  living  where  they  will, 
enjoy  their  friends'  society  and  devote  their 
time  to  ci'^il  occupations.  Many  of  these  men 
acquire  fair  incomes ;  and  few  are  in  want  of 
employment,  as  the  habits  of  order  and  punc- 
tuaii^  acquired  in  the  army  qualify  them  well 
for  situations  of  trust,  as  timekeepers,  railway 
guards,  instructors  of  volunteers,  &c,  while 
work  is  provided  for  a  large  number  by  a 
charitable  society  formed  for  the  purpose  of 
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finding  employment  for  them,  and  by  the 
Corps  of  Commissionnaires.  The  United  King* 
dom  is  divided  into  a  large  number  of  districts, 
osich.  under  a  staff  officer  of  pensioners,  who 
pays  the  men  within  his  district,  organises 
them  as  a  veteran  company  of  enrolled  pen- 
sioners, and  would  command  them  if  they  were 
called  out  for  garrison  dut^.  These  enrolled 
pensioners  are  trained  for  eight  days  annually, 
receiving  good  pay.  They  number  about  1 2,000 
men,  and  would  be  a  valuable  addition  to  the 
defensive  power  of  the  country  in  time  of 
emergency. 

Paisions  for  wounds  are  limited  to  officers, 
and  are  granted  as  compensation  for  injuries 
which,  having  been  sustained  in  battle,  amount 
to,  or  equal,  the  loss  of  a  limb  or  eye.r 

Pension  to  a  widow  is  a  posthumous  tribute 
to  the  worth  of  a  departed  officer.  The  amount 
varies  according  to  the  rank  or  relative  rank  of 
the  officer  deceased ;  there  being  aUo  three  rates 
attached  to  each  rank :  first,  for  the  case  of  an 
officer  slain  in  battle ;  second,  for  that  of  one 
djing  from  illness  contracted  in  the  field; 
third,  for  one  dying  under  ordinary  drcura- 
stances.  To  be  eligible  for  pension,  the  widow 
must  have  been  married  a  year,  her  age  must 
not  have  been  more  than  twenb^-five  years 
less  than  her  husband's,  and  the  deceased 
officer  must  have  served  ton  years  on  fWl  pay. 
A  widow  is  disqualified  by  wealthy  circum- 
stances or  by  immoral  character.  Ilemarriage 
tlirows  the  pension  into  abeyance ;  but  it  may  be 
revived  in  subsequent  widowhood.  The  Secre- 
tary of  State  for  War  has  power  to  inter- 
pret the  pension  warrant,  and  can  dispense 
under  special  circumstances  with  any  portion 
of  the  usual  requirements.  Analogous  to  tho 
widow's  pensions  are  the  compassionate  allow- 
ances to  children  of  deceased  officers.  These 
vary,  as  in  the  case  of  widows,  with  the 
rank  and  cause  of  death  of  their  parent,  and 
are  tenable  to  the  age  of  twenty -one,  unless  tho 
orphan  be  provided  for  or  married  earlier. 

If  an  officer  leave  neither  widow  nor  children, 
the  pension  may  be  granted  to  his  mother  or 
iHster,  if  it  can  be  proved  that  such  relative  was 
dependent  on  him. 

Tension.  In  Law,  this  term  has  been  defined 
a  periodical  allowance  made  to  anyone  without 
an  equivalent.  Pensions  given  as  matters  of 
political  favour  onlv  were  among  the  commonest 
instruments  of  parliamentary  government  down 
to  the  latter  part  of  the  last  century,  but  may 
be  said  to  have  disappeared  from  our  usages. 
The  only  pensions  of  tnis  class  which  are  now 
given  are  those  payable,  under  Acts  of  Farlia- 
ment»  to  certain  ministers  of  state,  &c.  on 
retirement  after  a  number  of  years'  service; 
and  those  smaller  annual  payments,  for  dis- 
tinguished services,  to  literary  persons  and  tho 
like,  which  are  chargeable  on  the  civil  list. 
The  pensions  to  ordinary  civil  servants  of  the 
crown,  which,  until  recently,  were  earned  by  a 
deduction  from  annual  salary,  are  more  com- 
monly styled  superannuation  allowances^  and 
govejmed    by    several    Acts    of    Parliament, 
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of  which  the  last  are  20  &  21  Vict  c.  37,  22 
Vict.  c.  26.  Last,  and  as  a  separate  class,  may 
be  mentioned  the  pensions  earned  by  military 
and  naTal  services.  According  to  ancient 
usages,  pensioners  (as  in  receipt  of  public 
alms)  could  not  sit  in  the  House  of  Commons : 
but  this  rule  has  been  relaxed  in  some  cases  of 
late  years  by  statutCi  as  in  the  case  of  diplo- 
matic pensions. 

Pensloiiy  VavaL  An  allowance  granted 
to  a  seaman  after  long  serrioe  in  the  royal 
navy.  Formerly  the  recipient  might  be  either 
an  in-pensioner,  or  resident  of  Greenwich  Hos- 
pital ;  or  an  out-pensioner,  receiving  an  allow- 
ance and  remaining  with  his  friends.  The 
freedom  of  the  latter  life  had  so  much  to  re- 
commend it,  as  compared  with  the  corrupt 
monasticism  of  the  former,  that  by  a  chanse 
made  in  1865  the  in-pension  was  prospectiyely 
abolished.  Other  naval  pensions  are  those  for 
wounds  granted  to  commissioned  and  warrant 
officers;  good-service  pensions,  which  are 
extra  allowances  to  certain  officers ;  and  pen- 
sions to  the  widows  of  commissioned  and 
warrant  officers.  Certain  small  pensions  are 
granted  by  the  Trinity  House  to  deserving 
Bailors  of  the  mercantile  marine.  Naval  pen- 
sions, like  army  pensions,  are  paid  by  the 
military  staff  officers  of  pensioners,  and  gene- 
rally the  pensions  of  the  navy  follow  the  rules 
of  army  pensions,  the  lords  of  the  admiralty 
being  substituted  as  managers  for  the  Secretary 
of  State  for  War. 

Vonsionarjp  tlie  Oraadf  of  Bolland. 
This  title  was  giTen  to  the  prime  minister  of 
the  states  of  the  province  of  Holland,  who  pro- 
posed the  measures  to  be  discussed  in  the  as- 
sembly of  the  stateis,  transacted  business  with 
foreign  ministers,  and  fulfilled  other  important 
functions.  His  term  of  service  was  five  years, 
and  he  was  capable  of  re-election. 

Pensioner.  Literally,  one  who  receives  a 
pension  or  allowance.  At  the  uniTersities  of 
Cambridge  and  Dublin,  this  term  is  applied  to 
those  students  who  live  at  their  own  expense, 
i.e.  without  any  support  from  the  foundations 
of  the  respective  college's.  In  this  sense  it  is 
synonymous  with  commoner  at  Oxford. 

Pontaeiinitee  (Gr.  r^rrc,  five^  and  Kplvw, 
lily).  The  name  of  a  tribe  of  Echinoderms, 
comprehending  those  in  which  the  animal  con- 
sists of  an  angular,  lointed,  flexible  column, 
fixed  at  the  base,  and  supporting  on  its  free 
extremity  a  concave  disc  or  body,  terminating 
in  five  dichotomising,  jointed,  semicylindriciS 
nrois.  Most  of  the  species  and  genera  of  this 
tribe  are  extinct. 

Pentagon  (Gr.  vtrrd-yefvos).  In  elemen- 
tary Geometiy,  a  plane  figure  having  five 
comers  and  five  sides.  A  regular  pentagon  is 
equiangular  and  equilateral.  The  inscription 
oi  a  regular  pentagon  in  a  cirde  is  one  of  the 
gems  of  Euclid's  fourth  book,  and  is  made  to 
depend  upon  the  ^clden  section  of  a  line ;  that  is 
to  say,  upon  its  division  into  two  segments  such 
that  the  rectangle  under  the  smafier  and  the 
'^hole  line  is  equal  to  the  square  on  the  greater. 
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The  area  of  a  regular  pentagon  is  1*7204774 . . . 
times  that  of  the  square  on  one  of  its  sides. 

Pentacraplu    [Pawtaorafh.] 

Pentameraaa  TGr.  w^c,  and  f^ifht  a 
joint).  The  name  of  a  section  of  Coleoptei^ 
insects,  including  those  which  have  five  joiiita 
on  the  tarsus  of  each  1<^. 

Pentameter  (Gr.  w€rTdfurpos,ofJmmM- 
sureB  or  feet),  A  species  of  verse  cmsistiiig  of 
five  feet  or  measures  (-vdience  the  name),  sod 
which  when  subjoined  to  an  hexameter  veiae 
made  up  an  degiao  couplet 

The  scheme  of  the  pentameter  is  as  follows:— 
-yif  I  -bftf  I  -  I  -w  I  ->^  I  - 1 

It  must  be  observed,  that  the  ctesural  pao^ 
at  the  third  foot  must  always  terminate  a  word ; 
and,  as  a  general  rule,  the  last  word  of  the 
verse  must  consist  of  two  syllables,  although  a 
quadrisyllable,  especially  in  proper  names,  is 
sometimes  admitted. 

The  first  Greek  elegiac  writers  were  Calliniis 
and  Tyrtaeus,  who  were  followed  by  MiTTlne^ 
mus,  Theognis,  and  Solon,  in  their  own  conntiy; 
and  by  Catullus,  Propertius,  Tibullus,andOTid 
in  Bome.  The  variety  of  themes  sung  by  these 
different  writers  proves  the  capacity  of  this 
measure  for  adaptation  to  every  subject,  whether 
mournful,  as  the  term  elegiae  would  iniplj ;  or 
political  and  warlike,  like  the  strains  of  Tjrtxiii 
and  Callinus ;  or  erotic,  like  those  of  Propeitins, 
Tibullus,  and  Ovid;  or  historical  and  mytho- 
logical, like  the  Fasti  of  the  last.  The  heu- 
meter  and  pentameter  distich  is  described  in 
the  following  lines  of  Schiller : — 

Im  Hexameter  steigt  dee  Springquelb  fliiaiige  Safaile: 
Im  Pentameter  dxanf  fifUtsle  melodiecfa  her»b ; 

thus  rendered  by  Coleridge,  who  was  long  coo- 
sidered  as  the  original  author : — 

In  the  faflxameter  rlaee  the  foantaln's  dhmy  eolmim : 
In  the  pentameter  aye  falling  In  mdody  teok. 

Eveiy  page  of  Ovid's  Heroidse,  or  Trittid,  iUiis- 
trates  the  manner  in  which  the  hexameter 
breaks  and  falls  back  in  the  pentameter;  in- 
deed, the  secret  genius  of  the  metre  appears  to 
consist  in  this  pky. 

Besides  this  peculiaritr  in  the  pentameter, 
grammarians  have  pointed  out  several  others,  of 
which  perhaps  the  most  important  is  the  axiom 
that  although  either  a  spondee  or  a  dactyl  may 
be  used  at  pleftsure  in  the  first  two  feet  of  the 
verse,  a  dactyl  should  be  preferred  to  a  spoDdee 
whenever  practicable.     [HEtAMUTKB.] 

VentapoUe  (Gr.  twW/tw  dtiee).  A  name 
given  by  the  ancient  GreeM^o  certain  countries 
which  were  remarkable  for  K!^ng  five  distin- 
guished cities:  thus  there  wa^.the  Pentapolis 
of  Libya,  Italy,  and  Asia  Minor  X  But  the  most 
celebrated  was  the  Pentapolis  t^F®"*"^  ^ 
which  the  five  cities  were  Berenic^  Arsinoo, 
Ptolemais,  Cyrene,  and  Apollonia.     ^ 

Fentaptera  (Gr.  »irre,  /w,  ancA  «t*H'- 
a  wing),  P.  glabra  is  a  laige  smoothy**** 
tree,  common  m  the  teak  forests  of  Peg7>  *^ 
yields  an  excellent  dark-coloured  timber,^^"^ 
for  mast-pieces,  spars,  and  other  shipbui^^ 
purposes.    In  Canara,  the  natives  obtaiP  * 
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kind  of  lime  by  calcining  the  bark  and  wood, 
which  they  prefer  to  ordinary  cane  for  chewing 
with  their  betel-nut. 

Peatastemon  (G-r.  Wn-c,  and  ffrfifutVf  a 
stamen),  A  popular  genns  of  garden  perennials 
belonging  to  the  Scropkulariacea.  I'he  flowers 
are  tubi^ar,  borne  in  clustered  panicles,  and 
various  in  colour. 

Ventatauoli  (Or.  injfrdTWxos,  firom  vcrrc, 
and  Twxos,  an  instrument,  hence  a  book),    A 
name  given  to  denote  collectiyely  the  five  books 
commonly  known  as  the  books  of  Moses :  viz. 
Genesis,    EzoduSi   Leviticus,    Numbers,    and 
Deuteronomy.     1.  The  book  of  Genesis  (Qt.  a 
creation)  gives  an  account  of  the  creation  of  j 
the  world  and  of  man ;  of  the  antediluvian ' 
patriarchs^  and  of  the  flood ;  and  the  history  of  i 
the  Jewish  patriarchs,  Abraham,  Isaac,  and' 
Jftcob,  down  to  Joseph.     2.    The  book    of 
hlxodus  (Gr.  %lo^Sj  a  aoing  out)  narrates  the 
.fortunes  of  the  descendants  of  Abraham  after 
their  migration  to  Egypt ;  the  birth  of  Moses, 
and  his  endeavours  to  emancipate  the  Jewish 
nation  finom  Egyptian  bondage;  their  escape 
from  Egypt ;  their  journey  through  the  wilder- 
ness ;  and  the  delivery  of  the  law  to  Moses.    8. 
The  book  of  Levitious  consists  chiefly  of  the 
law  and  ordinances  of  the  Jewish  priesthood, 
as  to  the  different  kinds  of  sacrifices  to  be 
offered  up;    the  duties  of  masters   towards 
their  slaves;  regulations  as  to  marriage,  &c. 
[Lbvitbs.]    4.  The  book  of  ^t<md«r^  (so  called 
from  its  giving  an  account  of  the  numbering 
of  the  people)  contains  besides,  an  enumeration 
of  many  civil  and  ceremonial  ordinances ;  and 
embraces  a  period  of  thirty-eight  years,  chiefly 
relating  to  the  captivity  and  the  vdldemess. 
5.  The  book  of  Ikuteronomy  (Qr.  Se^cpof, 
second,  and  r^ftof,  lam)  contains  chiefly  (as 
the  term  implies)  a  condensed  summary  of 
the  laws  and   ordinances   delivered   in    the 
three  preceding  books.    On  the  date  and  au- 
thorship of  these  books  there  is  still  much 
diflference  of  opinion.    Bishop  Colenso  {Penta- 
teuch  and  Book  of  Joshua  critically  examined) 
maintains  that  no  part  of  them  was  thrown 
into  the  form  in  which  we  have  the  books, 
before  the  time  of  Said  or  David,  and  that  the 
book  of  Deuteronomy  was  written  in  or  about 
the  time  of  Josiah.     Opinions  differing  more 
or  less  ^m  those  of  Dr.  Colenso,  are  advanced 
by  Dean  Milman,  History  of  the  Jews,  Ewald, 
Gesehiehle  des  Volkes  Israel,  Hengstenberg  On 
the  Pentateuch,  &c.;  to  which,  with  almost  all 
other  works  relating  to  the  literature  of  the 
subject,  references  may  be  found  in  the  volumes 
ofthc  bishop  of  Natal 

Of  the  two  ancient  copies  of  the  Pentateuch, 
the  one  written  in  Samaritan  or  Phoenician 
characters,  the  other  in  Chaldean,  the  latter  was 
adopted  by  the  Jews,  in  preference  to  the  former, 
after  their  return  from  Babylon. 

PcntattiioiilcAold.    An  unstable  ozyften 

compound  of  sulphur.  Its  formula  is  S^Oj,  HO. 

Pentelliloii  (Gr.  from  wdvrt,  and  iej<jos,  a 

contest),    A  general  appellation  given  by  the 

Greeks  to  their  five  chief  bodily  exercises ;  viz. 
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running,  leaping,  throwing  the  quoit  or  discus, 
hurling  the  javelin,  and  wrestling.  These  five 
exercises  were  termed  Quinquertium  by  the 
Romans. 

Venteoost  (Gr.  •KtrniKo^U,  fiftieth),  A 
Jewish  festival;  so  called  because  it  was 
observed  on  the  fiftieth  day  after  the  feast  of 
unleavened  bread;  i.e.  the  flfteenth  of  the 
month  Nisan,  and  next  day  after  the  feast  of 
the  Ptosover.  Being  celebrated  seven  weeks 
after  the  Passover,  it  also  obtained  the  name  of 
the  Peast  of  Weeks.  It' occurred  about  the 
beginning  of  the  harvest,  and  seems  to  have 
been  instituted  as  an  acknowledgement  of  the 
goodness  of  God  in  giving  the  fruits  of  the 
earth.  It  was  also  cdnsidered  in  later  times 
as  commemorating  the  giving  of  the  law  on 
Mount  Sinai,  according  to  the  construction  put 
on  Exod.  xix.  The  narrative  of  the  descent 
of  the  fiery  ton^s  upon  the  apostles  on  the 
same  day,  as  given  in  Acts  ii.,  has  caused  its 
observance  to  be  continued  among  Christians. 
In  England  it  is  known  by  the  name  of  Whit 
Sunday ;  and  in  Grermany  by  that  of  Pfingsten, 

Pent6laaiiiid8B  (Gr.  tiivr^,  and  fAturfiOf 
a  metal  plate).  The  family  of  Pedunculate 
Cirripeds  of  which  the  common  barnacle 
(Pmtelasmis)  is  the  type.  The-  principal  or- 
gans of  the  body  are  protected  by  five  shelly 
plates. 

FentbeoB  (Gr.).  In  the  Theban  Mythology, 
a  son  of  Agav6,  daughter  of  Cadmus.  [Eubopa.] 
During  his  reign,  it  is  said  that  Diontsus  re- 
turned from  his  wanderings  in  'Egypt  and 
other  Eastern  countries,  bringing  with  him  the 
frenzied  orgiastic  rites  hitherto  unknown  in  the 
Achsean  land.  Pentheus  resisted  their  introduc- 
tion ;  but  the  fury  of  the  women  who  had  been 
fascinated  by  Dionysus  was  not  to  be  withstood. 
Having  climbed  a  pine-tree  to  see  what  the 
women  did  in  their  orgies,  he  was  discovered, 
pulled  down,  and  torn  in  pieces,  his  mother 
Agav6  being  the  first  to  lay  nands  on  her  Ron. 
The  tale  of  Pentheus  is  one  of  many  which  in- 
dicate the  resistance  made  to  the  changes  in 
the  old  Hellenic  worship  by  new  rites  brought 
in  from  Thrace  and  other  countries.  (Grote, 
History  of  Greece,  i.  38-50.) 

Penult  or  Pennltlnia  (Lat  p«en^  ultima, 
almost  last).  In  Grammar  and  Prosody,  the 
last  syllable  of  a  word  but  one. 

Penumbra  (Lat.  psene,  almost,  and  umbra, 
shadow).  An  imperfect  shadow.  In  an  eclipsa 
of  the  moon,  the  penumbra  of  the  earth  is  oc- 
casioned by  the  apparent  magnitude  of  the 
sun's  disc,  and  covers  that  portion  of  space 
behind  the  earth  within  which  a  body  will  b« 
illuminated  by  a  part  only,  and  not  by  the 
whole  of  the  disc  of  the  sun.  It  is  thus  dis- 
tin^ished  from  the  umbra,  or  perfect  shadow, 
which  is  the  conical  space  within  which  no 
part  of  the  disc  of  the  sun  is  visible.  Let  S  be 
the  sun,  £  the  earth,  A  D  the  orbit  of  the  moon ; 
and  let  a  A,  a  C,  <^  B,  (2  D,  be  tangents  to  S  and 
E.  As  soon  as  the  moon  passes  the  point  A,  a 
portion  of  the  sun's  disc  at  a  will  be  intercepted. 
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and  the  visible  portion  will  become  less  and  less 
until  the  moon  reaches  B,  where  total  darkness 
begins.  From  A  to  B, 
therefore,  the  moon  is  in 
the  penumbra.  The  um- 
bra extends  from  B  to  C. 
When  the  moon  passes  C, 
it  will  again  receive  the  light  from  the  border 
of  the  solar  disc  at  <z,  and  will  be  in  the 
penumbra  from  C  to  D.  The  whole  penumbra 
thus  forms  a  cone,  of  which  the  apex  is  at 
O,  and  the  angle  at  the  apex  equal  to  A  O  D. 
As  the  obscurity  becomes  greater  in  propor- 
tion as  more  of  the  solar  dis2  is  concealed,  and 
insensibly  merees  into  total  shade,  it  is  ex- 
tremely diffictut  in  eclipses  of  the  moon  to 
determine  by  observation  the  exact  time  at 
which  the  moon's  limb  passes  the  point  B  or 
C,  and  the  eclipse  Ixtgins  or  ends. 

In  solar  eclipses  those  parts  of  the  earth 
which  are  covered  by  the  penumbra  of  the 
moon  are  only  partially  deprived  of  the  sun's 
light.  Let  £  be  the  moon,  and  A  D  part  of 
t^e  earth's  orbit.    To  a  spectator  on  the  earth, 

S laced  between  A  and  B,  a  part  of  the  sun's 
isc  id  concealed,  and  the  sun  is  partially 
eclipsed.  The  limits  are  calculated  &om  the 
known  magnitudes  and  positions  of  the  sun 
and  moon,  and  their  respective  distances  from 
the  earth.     [Ecupse.] 

FsNUKBiiA.  In  Painting,  &o.,  the  boun- 
danr  of  shade  and  light  where  the  one  blends 
with  the  ether,  the  gradation  being  almost 
imperceptible ;  called  Hao  half -tint 

Peonaire  (Span,  peonsje).  A  peculiar  form 
of  servitude  which  existed  in  Mexico  after  the 
Mexican  conquest  The  Spaniards  constrained 
the  Aztec  population  to  work  for  certain  times 
in  the  mines;  this  service  was  called  mita. 
The  obligation  was  abandoned  before  the  War 
of  Independence.  But  there  still  remained,  it 
appears,  the  contingency  of  peonage,  confined, 
however,  to  criminalB  and  debtors.  As  far  as 
the  latter  were  concerned,  peonage  ceased 
after  the  independence  of  the  country  was 
secured.  It  is  stated,  however,  that  one  of  the 
acts  of  the  new  empire  has  been  a  revival 
of  peonage,  perhaps  in  its  earlier  form  of  s 
corv6e  or  compulsory  labour  for  public  pur- 
poses, and  the  change  has  excited  one  of  the 
present  complaints  uttered  against  the  new 
regime,  as  showing  a  tendency  towards  esta- 
blishing a  form  of  slavery. 
.    Veony.    [Pjbonia.] 

Veperlno.  An  Italian  technical  name  for 
a  particular  kind  of  volcanic  rock,  formed  by 
the  cementing  together  of  volcanic  sand  and 
ashes.  Many  of  these  curious  compound 
rocks,  possessing  valuable  properties,  have 
been  met  with  in  volcanic  couQtries.  They 
almost  all  form  admirable  natural  cement 
stones,  and  consist,  for  the  most  part,  of  the 
materials  of  felspar  combined  with  a  certain 
proportion  of  carbonate  of  lime. 

Peplolite  (Gr.  veirAor,  a  covering;   xl9o5, 
stone),      A    pseudomorphous    mineral,    after 
lolito,  from  Kamsberg  in  Sweden. 
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(Gr.  ithrXns).  An  tipper  garmnit 
anciently  worn  by  the  Qreek,  and  e^wci&Uj 
by  the  Athenian,  females:  it  was  without 
sleeves,  and  fastened  by  a  clasp  on  the  ana 
or  shoulder.  The  celebrated  peplus  of  Athena 
was  carried  every  year,  in.  the  Faaathenaie 
processions,  from  the  Ceiamicus  to  the  Pa> 
thenon,  where  it  was  offered  to  the  goddess. 
The  antiquity  of  this  kind  of  ceremany  is 
evinced  by  the  passage  in  the  IHad  (book  vi) 
where  the  Trojan  women  6SSn  a  similar  robe. 
With  this  robe  or  peplus  ma^  be  compared  tb« 
hangings  woven  by  the  Jewish  women  for  tha 
Ashera.     [PANATinuc^EA. ;  Phajxvs.] 

Pepo  (Lat. ;  Gr.  "rimm — ^Ht^  ftp^—agowil 
In  Botany,  a  one-celled,  many-seeded  inferior 
fruit»  wiUi  parietal  placentas,  and  a  polpj 
interior,  as  the  Meloa,  the  GKmrd,  &e. 

Vepper  (Lat.  piper,  Gr.  Wmpi).  !Ilie  Pep- 
per of  oommeroe  consists  of  the  fniits  d  Piper 
nigrum^  which,  as  prepared  with  or  wit]Kir.t 
their  skin,  form  respectively  blade  and  vbito 
pepper.  Other  sorts  of  Fiper  possess  pn^rtiM 
for  which  they  are  valued  in  medicine.  The 
name  of  Pepper  is  also  given  to  several  other 
vegetable  products.  Thus  BeU  Pepper,  Bbi 
Pepper,  Bonnet  Pepper,  and  Guinea  Pepfer,  are 
various  kinds  of  dapaicuMy  the  fruits  of  which 
dried  and  ground  yield  Cayenne  Pepper:  Afri- 
can Pepper  and  Ethiopian  Pepper  are  yielded 
by  HabseUa ;  Jamaica  Pepper  is  the  AUs^nce. 
Eugmia  pmenta ;  MalagneUa  Pepper  is  the 
produce  of  an  Amomum ;  and  Japanese  Pepper 
IS  XoftUhoxylon  piperUum.     [Pimsnto  ;  Pifes  ; 

PtFBSACBJB.] 

Vepper^bnuid.  Another  name  for  Bcrr. 
An  affection  of  com  plants  attributable  to  tba 
presence  of  a  microscopic  fungus,  called  TSUtta 
caries.  The  wheat  crop  often  suffers  much 
from  this  parasite. 

Peppei^-dvUe.  liha Laurtnda piMMiifi^ 
an  alga  which  is  sometimes  eaten  in  salads,  bat 
is  of  inferior  quality. 

Pepper-pot.  llieman-dzam,  a  West  Indian 
appetising  preparation  of  Capsicum  and  other 
ingredients. 

Peppermint.  The  common  name  for 
Mentha  piperita,  a  medicinal  herb,  which  en 
distillation  >-ields  the  Oil  of  Peppermint  of  the 
shops.  [Mbntha  ;  Mnrr.]  This  oil  and  the 
preparations  made  from  it  are  largely  used  as 
aromatics,  carminatives,  and  stimidants ;  while 
from  its  powerful  flavour  it  is  often  used  to 
cover  the  taste  of  nauseous  drugs. 

Pepetne  (Gr.  v^<f,  digestion).  A  pecniiar 
animal  principle,  oontainra,  but  only  in  venr 
minute  quantity,  in  the  gastric  juice,  and  which, 
in  coqjnnction  with  add  matter,  also  present 
in  that  secretion,  confers  upon  it  its  solvent  or 
digestive  powers  in  regara  to  certain  compo- 
nents of  the  food,  and  more  e^ieeially  in  i^ 
spect  to  the  nitrogeniferous  or  plastic  nutri- 
ment^ such  as  albumen,  fibrin,  casein,  and 
their  modifications.  It  is  especially  charse- 
terised  by  its  power  of  coagulating  milk 
[Rennet],  and  afterwards  acting  upon  and 
dissolving  the   coagnlum.     It  has  no  eoeh 
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solrent  power  orer  fiitty  or  am^laceoiu  xnatterB. 
Various  means  of  isolating  this  principle  hare 
been  suggested,  but  none  of  them  yeij  satis- 
factory. Certain  preparations  represented  as 
containing  pepsine  (such  as  pepsins  mnSy  Sec.) 
have  been  supposed  to  be  medicinally  useful, 
as  promoters  of  digestion ;  but,  eyen  if  they 
do  contain  pepsine,  their  therapeutic  powers 
are  yeiy  doubtfuL  According  to  Schnudt,  by 
neutrahsing  the  gastric  juice  (obtained  in  this 
case  from  a  woman  suffering  under  a  gastric 
fistula)  with  chalk,  filtering,  concentrating  it  by 
careful  eyaporation,  and  then  adding  alcohol,  the 
pepsine  is  thrown  down  in  white  flakes,  which 
are  soluble  in  water  and  weak  alcohol,  but  in- 
soluble in  pure  alcohol,  and  which,  if  heated 
abore  150^,  lose  all  their  peculiar  raoperties. 

Peptic.  Belating  to  digestion.  [IDtsfbpsia.] 

Perambiilator  (Lat.  ambulo,  I  walk),  A 
machine  for  measuring  distances  on  roads ;  also 
called  Odombtbb  and  swrveying  wheel.  Ma- 
chines of  yarious  sorts  haye  been  constructed  for 
this  purpose,  both  in  ancient  and  modem  times. 
One  is  described  byVitmyius,  in  his  work  De 
Arekitecturd^  lib.  x.  e.  xiy.  The  machine  com- 
monly employed  consists  of  a  wheel,  to  which 
a  sort  of  doable  pole  is  attached,  carrying  an 
apparatus  of  clockwork,  which  is  set  in  motion 
by  the  revolution  of  the  wheel,  and  shows  the 
number  of  miles,  furlongs,  &c,  passed  oyer 
by  an  index  and  dial  The  apparatus  may  be 
drawn  along  by  a  person  on  toot,  or  by  a  car- 
riage, to  which  it  is  more  usually  attached. 
For  the  sake  of  facility  in  reckoning,  the  cir^ 
cnmference  of  the  measuring  wheel  is  made 
equal  to  an  aliquot  part  of  a  mile ;  usually 
half  a  pole,  or  ninety-nine  inches.  {Repository 
of  Arts,  yi.  249.) 

Pereisptton  (Lat.  perceptio).  In  Mental 
Philosophy,  that  power,  act^  or  state  of  the 
mind,  whidi  has  a  conscious  reference  to  ex- 
ternal objects.  Various  theories  of  perception 
have  arisen  among  philosophers,  differing  as 
this  reference  is  supposed  to  be  more  or  less 
immediate,  or  as  the  objects  to  which  it  refers 
are  conceired  to  possess  an  independent  reality 
or  not  These  theories  are  designated  by  the 
terms  idealism  and  realism^  which  latter  is  sub- 
divided into  natural  or  positive,  and  relative  or 
negative  realism.  The  best  known  system 
of  idealism  is  that  of  Bishop  Berkeley. 
[Idealism.] 

According  to  the  scheme  of  negative  or 
relative  realism,  all  that  we  can  know  of  an 
object  is  the  feeling  whidi  it  excites  in  our 
minds.  The  cause  of  this  feeling  we  necessarily 
judge  to  be  something  external  to  ourselves  ; 
but  what  it  is  in  itself  we  haye  no  means  of 
knowing.  This  is  the  view  adopted  by  the 
great  majority  of  philosophers,  down  to  Kant 
and  Brown. 

The  theory  of  natural  realism  is  the  one 
supported  by  Dr.  Beid  under  the  name  of  the 
eonvmon-senss  system.  This  philosopher  con- 
ceives the  object  in  perception  to  be  in  some 
^ay  immediately  present  to  our  consciousness ; 
its  qualities  are  not  merely  felt  by  us,  but  dis- 
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coyered  in  it.  We  deriye  a  certain  sensation 
from  the  whiteness  or  roundness  of  an  object ; 
but  it  is  the  object  itself  and  not  our  minds  that 
are  white  or  round.  This  doctrine,  which  was 
also  that  of  the  ancient  Stoics,  and  expressed 
by  them  in  nearly  the  same  words  as  those 
used  by  Reid,  is  in  fiict  rather  a  statement  than 
an  explanation  of  the  problem.  (Bain,  The 
Senses  and  the  Will.) 

Perclft  (Lat  perca,  Gr.  Wpmi).  The  Perca 
fluviatilis,  a  riyer  fish  well  known  to  anglers, 
and  of  which  several  allied  species  are  to  be 
found  throughout  all  the  northern  countries  of 
Europe ;  the  family  is  more  widely  dispersed. 

PmtCH  (Fr.  perche,  Lat.  pertica,  a  rod).  In 
Land  Measure,  the  fortieth  part  of  a  rood,  or 
thirty  and  a  quarter  square  yards.  Perch 
is  also  sometimes  used  as  a  denomination  of 
long  measure,  when  it  signifies  the  same  thing 
us  a  rod  or  pole,  being  five  and  a  half  yards, 
or  sixteen  and  a  half  feet. 

Perobeni  (Lat.  ^tica^  a  rod).  The  name 
of  an  order  of  birds,  mduding  the  Scansores  sLod 
Passsres  of  Cuvier.    [Insbssobbs.] 

Perotalorlo  Aeld.  When  sulphuric  acid  is 
poured  upon  chlorate  of  potash,  gaseous  oxide 
of  chlorine  is  evolyed,  and  the  «iline  matter 
which  remains  is  a  mixture  of  bisulphate  of 
potash  and  perchlorate  of  potash ;  by  washing 
it  with  cold  water  the  former  salt  is  dissolved, 
but  the  latter  remains  in  the  form  of  a  white . 
powder.  When  this  is  mixed  with  three  times 
its  weight  of  concentrated  sulphuric  acid,  and 
heat  applied,  white  vapours  rise,  which  condense 
as  a  colourless  crystalline  substance  in  the  re- 
ceiver. By  rectification  at  230^  Fahr.  this  sub- 
stance yields  pure  perchloric  add,  which  is  at 
ordinary  temperatures  a  heayy  colourless  yola- 
tile  liquid  which  does  not  solidify  at—  30^  Fahr. 
Perchloric  acid  readily  gives  up  its  oxygen  to 
oiganic  substances.  I)ropped  upon  charcoal, 
ether,  or  alcohol,  it  explodes  with  intense  vio- 
lence.   Its  formula  is  C107,H0. 

Peroof  ds  (Lat  perca,  a  perch).  The  name 
of  the  tribe  of  Acanthopterygian  fishes  of  which 
the  genus  Perca  is  the  type. 

PerouMfon  (Lat.  percussio,  from  percutio^ 
I  strike).  In  Mechanics,  the  collision  or  striking 
of  one  body  against  another.  The  subject  has 
been  treated  by  Poinsot,  with  his  customary 
ability  Mid  clearness,  in  IJouyille's  Joumai,  t.  ii. 
1 857.  A  translation  of  this  memoir  will  be  found 
in  the  PhU,  Mag.  toL  xv.  1858,  and  many  of  the 
theorems  which  it  contains  are  given  by  Pro^ 
Price  in  his  Infinitesimal  CalculuSf  voL  iv. 

Pbbcussion.  In  Medical  language,  the 
striking  or  tapping  upon  any  part  <k  the 
surface  of  the  body,  with  a  view  of  ascertain* 
ing  the  condition  of  the  subjacent  parts  by  the 
sound  so  produced.  It  is  a  valuable  mode 
of  exploration  in  some  diseases  of  the  chest. 
Attention  was  first  called  to  this  mode  of  dia- 
gnosis in  1761,  by  Dr.  Avenbru^r,  of  Vienna : 
his  work  was  translated  into  French  in  1808, 
by  Corvisart,  and  the  sulg^ct  was  further 
illustrated  in  1816  by  the  celebrated  work  of 
Laennec  on  Ausculiation. 
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Though  the  great  value  of  this  mode  of  ex- 
ploration consists  in  its  application  to  cases  of 
chest  affection,  it  is  also  of  much  assistance  in 
aMominal  disease,  and  more  especially  when 
tumours  are  present  It  not  onl^  assists  us  to 
define  their  extent,  but  by  affording  a  criterion 
of  their  relative  position  with  the  intestines,  it 
often  enables  us  more  accurately  to  determine 
the  exact  organ  or  structure  inyolved. 

Percnsslon  Cap.  The  composition  now 
used  for  the  service  caps  consists  of — 

Fulminate  of  mercury    .        .    6  parts 
Chlorate  of  potash  .         .     6    „ 

Antimony       .        .        .        .    4    „ 
This  is  pressed  into  the  caps,  and  afterwards 
varnished  to  render  it  waterproof.    The  var- 
nish is  not  mixed  with  the  composition.     [Cap, 
Pbkcvssion.] 

Peronsftloa*  Centra  oH  That  point  in  a 
solid  body  revolving  on  an  axis  at  which,  if  an 
obstacle  were  apphed  sufficient  to  resist  the 
rotation  of  the  system,  no  motion  would  be 
communicated  to  the  axis;  or,  which  is  the 
same  thing;  if  the  axis  were  not  fixed  the  sys- 
tem would  acquire  no  tendency  to  revolve 
through  the  shock  applied  at  that  pmnt.  The 
centre  of  percussion  is  in  the  straight  line  pass- 
ing through  the  centre  of  gravitv  perpendicular 
to  the  axis ;  and  its  distance  urom  the  axis  is 
expressed  by  the  formula 

where  dmvA  the  element  of  mass,  and  r  the 
distance  oidm  from  the  axis.    Foinsot,  in  his 
investigation  on  Fercussion,  defines  this  centre 
somewhat  differently. 
Verousslon   of  niiidSa     [Htdrodtka- 

IflCS.] 

Perouflsloii  Viue.  In  Artillery,  a  fuse 
which  is  prepared  to  act  by  the  shcx^  of  the 
discharge,  but  put  in  action  by  the  second  shock 
on  striking  the  object. 

Veroylite.  A  chloride  of  lead  and  cc^per 
occurring  in  minute  sky-blue  cubes  at  La  Sonora 
in  Mexico ;  and  named  after  Dr.  John  Fercy. 

Perdix  (Ghr.  and  Lat.).  The  genus  of  Galli- 
naceous birds  to  which  the  partridges  belong. 
Many  species  are  known. 

Peregrine  Faleon  (Lat.  peregrinus,  toan- 
derin^  firom  the  manner  of  its  flight).  A 
species  of  lon^-tailed  falcons,  much  used  for 

rrt  in  the  middle  ages.  The  chaziges  which 
young  of  the  Peregrine  Falcon,  like  that  of 
most  Baptorial  birds,  undergoes,  have  caused 
much  confusion  as  to  the  nomenclature  of  the 
genus.  Thus  the  Stone  Falcon  {Falco  lUhofalco) 
forms  only  one  phase  of  the  developement  of  the 
Peregrine  Falcon. 

Veremptory  (Lat.  peremptorius,  from  per- 
imo,  /  cut  off).  In  Law,  certain  prcx^edings 
are  so  called  which  are  of  a  final  and  arbitrary 
nature,  admitting  of  no  answer  but  obedience : 
such  as  a  peremptory  challenge  to  jurymen, 
without  cause  assigned;  a  peremptory  man- 
damus, issued  where  a  first  mandamus  has 
been  disobeyed  without  sufficient  cause;  a 
peremptory  undertaking  to  try  at  the  next 
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I  sessions  or  assizes  where  a  deCoDdaat  has  bcfn 
'  allowed  to  put  off  trial  as  matter  of  indulgence ; 
and  so  forth. 

Perennials  (Lat  perennis,  lasting  though' 
out  the  year).  In  B<^any,  those  pl^ts  Yhuse 
roots  remain  alive  more  years  than  two,  lot 
whose  stems  flower  and  perish  annually.  Gar- 
deners generally  call  them  herbaceous  plants. 
They  differ  from  annuals  and  biennials  not  ooly 
in  the  time  of  their  duration,  but  also  in  thia. 
that  the  two  former  perish  as  soon  as  they  biv« 
flowered,  the  act  of  reproduction  exhaustiDg 
their  vital  energies.  Notwithstanding  this  dis- 
tinction, it  is  not  at  aU  times  easy  to  aaj 
whether  a  plant  is  a  perennial  or  not ;  ss,  for 
instance,  in  the  Agave  americana,  oommody 
called  the  American  Aloa  This  plant  is  her- 
baceous, and  lives  for  many  years ;  but  wheo  it 
flowers  it  dies :  so  that  in  one  respect  it  is 
annual,  its  whole  life  being  regarded  as  oalj 
one  season  of  growth ;  in  another  respect  it  is 
truly  perennial  Such  perennials  are  called  bj 
De  CandoUe  monocarpic, 

Perennlbranolilates  (Lat  perennis, 
continual ;  branchia,  giUe).  The  name  of  that 
division  of  Batrachian  reptiles  including  th« 
species  which  preserve  the  ext^emal  bianchis 
or  branchial  apertures  throughout  life ;  as  the 
Siren,  Proteus^  and  Menopome. 

Pereakla  (after  N.  F.  Feireskius).  A  genns 
of  the  Cactus  family,  distinguished  from  others 
by  its  fully  developed  leaves,  and  hard  woody 
stems.  P.  aculeata  is  called  the  Barbados 
Gooseberry,  its  yellow  fruits  being  edible 
and  pleasantly  tasted,  and  used  in  tihe  West 
Indies  for  making  preserves.  Another  8pedes» 
P.  BUo,  bears  handsome  rose-coloured  flowers, 
and  its  leaves  are  eaten  as  salad  in  Pananuu 

Perfeiyt  Cadence.  In  Music.  [Cabxsvcb.] 

Perftoot  Voniber.  In  Arithmetic,  a  num- 
ber equal  to  the  sum  of  all  its  divisors.  Thus 
6  is  a  perfect  number,  for  its  divisors  are  1, 8, 
and  3 ;  and  l  +  2  +  3«6.  In  like  manner,  28 
is  a  perfect  number,  for  its  divisors  are  1,  2,  4, 
7,  14 ;  the  sum  of  which  »  28.  In  general,  ereiy 
number  of  the  form  2"-»  (2»-l),  the  latter 
factor  being  a  prime,  is  a  perfect  number,  the 
sum  of  its  divisors  being  equal  to  the  number 
itself.  Perfect  numbers  are  opposed  to  im- 
ptrfect  ones,  which  latter  are  divided  into  two 
classes,  abundant  and  dejicitnt,  according  as 
the  sum  of  the  divisors  exceeds  or  is  exceeded 
by  the  number  itself. 

Perfect  Tenae.  That  form  of  the  verb 
marked  in  English  by  the  auxiliary  have,  which 
designates  an  action  finished  at  the  time  when 
we  speak  of  it. 

PerfectibUitj'  (Lat.  perfectus,  part  of 
perficio,  /  complete).  The  capability  of  ar- 
riving at  perfection.  This  word,  which  is 
entirely  modem,  and  scarcely  as  yet  admitUd 
in  our  language  on  classical  English  anthoritTi 
is  commonly  used  in  reasoning  on  the  sodul 
condition  of  mankind.  The  thcQiy  of  tho 
indefinite  perfectibility  of  the  human  faculties, 
which  constitutes  the  basis  of  many  modem 
systems,  is  perhaps  nowhere  so  plainly  de?e* 
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loped  as  in  the  Preface  to  the  laJtitan  Buto- 
rique  de  FEntendement  Humain  of  Condoroet. 

Peiftetliir.  In  Printing,  taking  the  im- 
pression from  the  seoond  form  of  a  sheet,  called 
also  the  reiteration  or  ret, 

Veribliate  (Lat.  per,  tkrotiffh,  and  folinm,  a 
leaf).  In  Botany,  when  the  bases  of  two  oppo- 
site leaves  are  so  united  that  the  stem  appears 
to  pass  through  the  substance  of  the  leaf  itself. 

Verftune  (Fr.  parfum,  Lat  fumus,  smoke). 
A  term  used  to  denote  theyolatile  effluTia  from 
any  body  affecting  the  organ  of  smelling,  or  the 
substance  emitting  those  effluyia.  Perfumes 
▼ere  in  seneral  use  among  the  ancients  (Quor^. 
Setf.  ToX.  xxiii.);  and  in  France,  Germany, 
Spain,  and  Portugal,  and,  though  not  to  so 
considerable  an  extent,  in  Engluid,  they  are 
regarded  almost  as  necessaries.  In  general 
they  are  made  of  musk,  ambergris,  ciyet, 
rose  and  cedar  woods,  orange  flowers,  jasmines, 
jonquils,  tuberoses,  and  other  odoriferous 
flowers.  Aromatic  drugs,  such  as  storax, 
frankincense,  benzoin,  doTes,  &c.  ^.,  enter 
into  the  composition  of  a  perfWe ;  and  many 
perfomes  are  composed  of  aromatic  herbs  or 
leaves,  as  lavender,  mazjoram,  sage,  thyme, 
&e.  &C.  (See  the  article  *  Perfumery' in  Ure's 
Diet,  bf  Arts  ^c.)    [Odoubs  op  FLOWsas.] 

Vervameneoiu  (Lat.  peigamena,  parck- 
metU).  In  Entomology,  when  a  part  consists 
of  a  thin,  tough,  semitransparent  substance 
somewhat  resembling  parchment. 

VaTnla  (Lat.).  In  Ancient  Architecture, 
probably  a  kind  of  booth  or  small  house,  so 
constructed  that  those  who  passed  by  might 
easily  look  into  it^  and  hence  used  by  those 
who  wished  to  attract  notice,  as  painters, 
teachers  of  philosophy  and  granunar,  &c  By 
Winckelman  it  is  thought  to  be  an  arbour  in  a 
garden,  or  a  terrace  overhanging  a  ^rden. 

Verffnsmali  (Hind,  pargana).  In  British 
India,  the  designation  of  a  district  comprising 
several  villages,  and  forming  a  subdivision  of 
a  zilkh. 

Veiiagva-  A  large  canoe  used  in  the  Pa- 
cific, and  composed  of  the  trunks  of  two  trees. 

Verlanth  (6r.  v€pl,  arotmdf  and  ftytfos,  a 
flowtr).  In  Botany,  a  calyx  and  corolla,  the 
limits  of  which  are  undefined,  so  that  the  parts 
cannot  be  satisfactorily  distinguished  firom  each 
other ;  as  in  many  Monocotyledonous  plants, 
e.g.  the  Tulip. 

Veilbolos  (Gr.  from  ircp/,  around,  and 
&iiX\m,  I  cad).  In  Architectuns,  a  court  or 
enclosure  of  a  temple  surrounded  by  a  wall. 
In  a  peribolos  at  Palmyra,  the  temple  is  sur- 
rounded by  a  wall  with  two  rows  of  interior 
columns,  each  side  of  which  is  from  seven 
hundred  to  eight  hundred  feet  long.  (Wood, 
Huins  of  Palmyra.) 

Perlottrditls  (Gr.  wpi,  and  Kop^la,  the 
heart).     Inflammation  of  the  pericardium. 

Peiicardlnm  (Gr.  vtpucdpiios).  The  mem- 
branous sac  which  surrounds  the  heart 

Parlearp  (6hr.  ircp(,  and  icapir6s,fndt).  In 
Botany,  every  part  of  a  ripe  fruit  on  the  outer 
side  of  the  placenta. 
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(Gr.  w«p(,  and  x^""!*  hair). 
In  Botany,  tha  leaves  sitoated  at  the  base  of 
the  setSB  of  mosses. 

Peilolase  (Gr.  wcpl,  and  K\daiSf  deavage). 
A  native  magnesia  with  from  5  to  8  per  cent, 
of  protoxide  of  iron,  found  at  Monte  Somma 
near  Naples,  in  ejected  masses  of  white  lime- 
stone. It  occurs  in  octahedrons  and  in  grains 
of  a  dark  green  colour.  The  name  has  refer- 
ence to  the  cleavages  at  the  angles. 

VerleUne  (Gr.  wtpucXii^f,  sloping  on  aU 
sides).  A  variety  of  Albite  or  Soda-Felspar 
in  which  a  portion  of  the  soda  is  replaced  by 
potash.  It  is  fount  at  St.  Gotthaid  in  Swit- 
zerland in  large  distinct  crystahi;  at  Zoblitz 
in  Saxony,  and  in  the  TyroL 

Perioope  (Gr.  wcfMicoii^,  a  section,  from 
K^rrw,  I  cut).  A  word  used  by  theologians  to 
signify  a  passage  of  the  Bible  extracted  for 
the  purpose  of  reading  in  the  communion 
service  and  other  portions  of  the  ritual;  or 
as  a  text  for  a  sermon  or  homily. 

Perteraaliim  (Gr.  mpucpdtnos,  passing 
round  the  cranium  or  skuU).  The  membrane 
of  the  bones  of  the  skulL 

Peridlola  (Gr.  TcpiS^w,  /  bind  round).  The 
membrane  by  which  the  sporules  of  Algaceous 
plants  are  inmiediately  covered. 

Perldiam  (Gr.  tcmSm*,  1  bind  round).  In 
Botany,  a  term  used  for  the  buter  coat  or 
coats  inmiediately  enveloping  the  sporules,  in 
some  fungi 

Peridot  (Arab,  feridet^  a  precious  stone), 
A  name  for  Chbtbolitb. 

Peiidrome  (Gr.  wcpCSoouot,  from  wc/>f,  and 
lp6iMs).  In  Arcnitecture,  the  space  in  a  peri- 
pt^al  temple  between  the  walls  of  the  cells  and 
the  colunms.  The  term  may  be  applied  to  any 
gallery  of  communication  round  an  edifice. 

Perlcee  (Gr.  vcpfycios,  from  we/>l,  and  7^, 
the  earth).  In  Astronomy,  that  point  of  this 
moon's  orbit  which  is  nearest  to  the  earth. 
Anciently  the  term  perigee  was  applied  to  the 
orbits  of  the  sun  and  planets,  as  well  as  the 
moon,  because  they  were  supposed  to  circulate 
round  the  earth.  Since  the  true  centre  of 
motion  has  been  discovered,  the  term  perihelion 
is  used  to  denote  the  corresponding  points. 

PeiiiTone  (Gr.  irfp{,  and  yiyyofuu,  I  grow). 
A  synonym  of  the  word  perianth;  but  fre- 
quently applied  in  the  case  of  those  plants  in 
which  the  parts  of  the  flower  are  all  herbaceous 
and  not  coloured,  as  in  the  Docks. 

Perlnmiom  (Gr.  wep(,  and  7vi^,  a  female). 
The  urceolate  body  formed  in  the  genus  Carex 
by  two  bracts,  which  become  confluent  at 
their  edges,  and  enclose  the  pistil,  leaving 
a  passage  for  the  stigmas  at  their  apex.  The 
term  is  also  used  occasionally  to  denote  the 
organ  commonly  called  the  disc. 

Perfffjnoua  (Gr.  vcpi,  and  Tvi^).  In 
Botany,  a  term  applied  to  stamens  or  petals 
which  originate  from  the  sides  of  a  calyx. 

Periliellon  (Gr.  wcp/,  and  4}Aios,  the  sun). 
In  Astronomy,  the  point  in  the  orbit  of  a 
planet  or  comet  which  is  nearest  the  sun.  It 
IS  the  extremity  of  the  m^jor  axis  of  the 
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orbit  aeareBt  to  that  focus  in  which  the  sun 
is  plstfed ;  and  its  position,  or  longitude,  is  one 
of  the  elements  by  which  the  orbit  is  deter- 
mined.   [Plahbt.J 

PeriUa.  The  name  of  a  genus  of  Labiate, 
chiefly  interesting  from  its  containing  a  species, 
P.  nanktnemiSt  with  deej^  purple  leayes,  which 
is  much  used  in  the  planting  of  modem  summer 
flower  gardens,  leat^oolour  being  largely  em- 
ployed to  produce  pictorial  effects. 

PerUjmpli  (a  word  coined  fh>m  Gr.  wept, 
and  Lat.  lympha,  water).  The  fluid  between 
the  membranous  and  osseous  labyrinth  of  the 
ear,  or  that  in  which  thtf  membranous  labyrinth 
is  suspended. 

F«rtiiieter  (Gr.  wtplfterpot,  from  mpi,  and 
fiirpoy,  fMOture).  In  Geometry,  the  circuit 
or  boundazy  of  any  plane  fi^pire.  In  round 
figures  it  is  equiyalent  to  areumference  or 
periphery;  but  the  term  is  more  frec^uently 
appued  to  figures  bounded  by  straight  lines. 

Period  (Gr.  v^pUBot),  In  Astronomy  and 
Chronology,  this  word  denotes  an  interval  of 
lime  at  the  end  of  which  the  same  phenomenon 
again  takes  i)lace.  The  pNoriod,  €ftferiodie  Hme, 
of  a  planet  is  the  time  in  which  it  performs  a 
revolution  in  its  orbit  For  chronological 
periods,  see  Ctglb.  The  term  is  also  usm  in 
Arithmetic,  to  denote  the  recurrence  of  a  series 
of  digits  or  numbers  in  the  same  order  as  in 
dreulating  decimal  fractious. 

PsBioD.  In  Bhetoric,  strictly  a  sentence  so 
framed  that  the  grammatical  construction  will 
not  admit  a  dose,  and  the  meaning  remains 
suspended,  uitil  the  end  of  it.  A  sentence  in 
which  the  sense  would  permit  of  a  stop  before 
its  completion  is,  in  this  sense,  not  a  period. 
The  Gi^k  and  Latin  languages  were  much 
more  periodic  than  most  mdem  tongues ;  i.  e. 
they  admitted  of  the  construction  of  sentences 
so  that  a  single  gnunmatical  connection  should 
run  through  a  great  series  of  words,  while  a 
similar  series,  in  a  modem  language,  would  be 
so  arranged  as  to  form  seTeral  distinct  gram- 
matical wholes. 

FeHod,  me  9uMb31u   [Jxtlun  Pbuod.J 

Peiiodle  Aeld.  An  add  analogous  in 
composition  to  the  perchtaric,  consisting  of  1 
atom  of  iodine,  7  of  oi^gen,  and  1  of  water 
(lO^HO). 

Ferlodlc  Fnnetloii.  In  Mathematics, 
a  function  whose  values  recur  as  the  value ! 
of  the  independent  continuously  increases. 
The  difference  between  two  successiTe  Taluee 
of  the  independent  variable  corresponding  to 
equal  values  of  the  fonction  is  called  the  jMniMf. 
The  trigonometrical  fimetions  are  periodic, 
their  period  being  2w.  Exponential  frmetions 
also  possess  the  jproperty  of  jpeHodieity,  but 
their  period  is  imaginary,  being  eq[ual  to 
2r  y^.  Elliptic  functions,  since  they  include 
both  trigonometrical  and  exponential  ones, 
are  doMy  periotUo,  The  term  pmocUe  is 
applied  to  oranazT  and  to  oontinucd  fractions, 
as  well  as  to  series,  in  a  manner  which  will 
he  bcf^  understood  by  referring  to  the  respec- 
tive terms. 
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Feriodfeals.  In  Idtenture,  staiictly,  pub- 
lications continued  in  nmnben,  ^ypesring  &t 
regular  intervals.  But  papers  appeariug  at  un- 
certain intervals  (especially  in  Gemaoj)  are 
often  comprehended  under  this  general  namf. 
The  first  periodical  in  the  character  of  a  nriev 
was  the  Journal  dea  Batons,  begun  in  1663. 

FeilOBol  (Gr.  Tcpiowoi,  from  vt^  and  oirl», 
I  dwell).  In  Geography,  those  inhaliitaiits  of 
the  globe  vrfao  live  under  the  same  parallel  of 
latitude,  but  on  opposite  meridians;  that  is,  in 
places  which  have  the  same  latitude,  but  differ 
in  longitude  by  1 80^.  They  have  Uieir  spring. 
summer,  winter,  and  autumn  in  the  same 
months  of  the  year ;  but  when  it  is  noon  vith 
the  one  it  is  midnight  vrith  the  other. 

In  Greek  history,  the  Perioed  vrere  the  free- 
men or  dtizens  of  the  hundred  townships  of 
Jjaconia,  as  distinguished  from  the  ruling  cUas 
of  Spartan  dtisens.    [Spabtllta.] 

Feriosfeeain  (Gr.  vcpt^rcor,  from  «V^  ^^ 
^ariWf  a  bone\  The  membrane  which  invests 
the  bones.  It  is  of  a  fibrous  teztnre,  and 
yascular. 

FiiiliwiiBiWiiH  (Gr.  iKpl,  and  &rrfacor,  • 
akeU).  The  layer  of  animial  substanee,  or 
cutide,  vrhidi  covers  the  outer  sur&oe  of 
shells,  and  which  the  French  conchologiita 
term  drapmarin, 

Ferlotle  Boaee  (Gr.  vepi,  and  oSs,  vr^  ikf 
ear).  The  bones  wluch  surround  the  intem&l 
ear,  or  labyrinik.  The  bone  whidi  immediate^ 
invests  it  is  the  petrosal  or  sar-eapsuUi  this  ia 
surrounded  by  the  exocdpital,  paroodpital,  ali- 
sphenoid,  mastoid,  basiocdpital,  tympanie,  and 
squamosal,  or  by  some  of  them.  ^Die  eavitj 
which  they  form  for  the  ear-capsule  is  the  oio- 
crans :  it  is  serially  homologous  vrith  the  orhd. 

FeHpatettos.  A  name  given  to  that 
school  of  andent  philosophers  wludi  derired 
its  origin  from  Aristotle,  who  instructed  them 
in  a  vfpivarot,  or  covered  vralk,  of  the  Lj- 
ceum  at  Athens.  The  immediate  suocesson 
of  Aristotle  in  the  peripatetic  doctrine  vero 
Theophrastus,  Eudemus  the  Bhodian  (from 
whom  is  derived  the  title  of  the  Eodemian 
Ethics),  Dicsardius  of  Hessana,  Aristoxenos 
of  Tarentum,  and  Strato  of  Lampsacus ;  among 
the  later  Peripatetics  are  presprved  the  names 
of  Glycon  of  Troas^  Hieronymos  of  Rhodes,  &e. 
It  would  be  unreasonable  to  expect  that  lo 
elaborate  a  system  as  that  of  Aristotle  shodd 
haye  received  any  important  additiim  to  its 
leading  doctrines  at  the  hands  of  bis  folloven. 
They  contented  themsdves  dther  with  defend- 
ing and  interpreting  thdr  mastet^s  doctrines, 
or  with  applying  his  method  to  the  explanatioii 
of  natuml  fiiiloBOphy.  Under  Uidr  hands  his 
system  seems  to  have  degenerated  into  a  species 
of  empirical  materialism,  a  scheme  as  widely 
at  variance  vrith  his  genuine  doctrines  as  was 
the  dry  sdiolastie  fonnalism  whidi  in  the 
dark  ages  also  passed  for  his  philosophy.  (For 
notices  of  the  later  Peripatetics,  see  Cicero, 
dead,  QtiMt,,  and  JDs  Fimlms,  c  v.;  LaetanL 
De  M  Dei,  c  x. ;  Plutarch,  De  SciyiiSi,  kt.) 
The  Peripatetic  sdiool  produced  no  men  ot 
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note  after  its  great  founder,  which  is  at- 
Lribntable  to  the  current'  of  free  speculation 
being  shackled  bj  the  authority  of  Aristotle, 
whose  dogmas  it  was  content  to  illustrate  with- 
oat  daring  eyer  to  impugn  them  ;  and  in  this 
rpspect  its  spirit  was  remarkably  contrasted 
with  the  scepticism  of  the  new  Academy. 
(Hitter's  History  of  Ancient  PhUosophy,  book 
ix.  ch.  i.)    [Abistotbliak  Philosophy.] 

Peripeteia  (Gr.  a  sudden  reversing).  Ac- 
cording to  Aristotle  (Poet  ii.  1^,  a  condition  or 
circumstance  of  the  drama,  being  a  change  of 
fortune  from  happiness  to  misery,  or  the  re- 
verse, which  takes  place  in  the  situation  of  the 
principal  personage.  [Catastbofhb  ;  Dbaica..] 
Perlpl&ery  (Ghr.  wtpi^^pcio,  a  circumference). 
In  Geometry,  the  contour  or  boundary  of  a 
closed  figure ;  ordinarily  it  is  ^onymous  with 
perimeter,  and,  in  the  case  of  the  drde,  with 
circumference. 

Feripliraals  (Gr.).  In  Khetoric,  the  use 
of  several  words  to  express  the  sense  of  one,  or 
of  a  more  inyolved  and  prolix  form  of  ex- 
pression to  convey  a  meaning  which  might  be 
adequately  denoted  by  a  shorter  phrase. 

Periptenetam.  In  Astronomy,  the  part 
of  the  orbit  of  a  satellite  in  which  the  satel- 
lite approaches  nearest  to  its  primary.  Thus 
at  pensatumium  the  satellites  of  Saturn  are 
nearest  Saturn.     [Pkbiqbb.] 

Pmiplns  (Gt.  mplwXovs,  ttom  inplf  and 
rxim^  1  sail).  A  circunmavigation.  The  word 
is  used  only  as  the  title  of  some  fragments 
which  remain  to  us  of  narratives  of  voyages  of 
the  classical  ancients.  The  Periplus  of  Hanno 
is  a  Greek  translation  (real  or  supposititious) 
of  an  inscription  said  to  have  been  erected  at 
Carthage  in  memory  of  a  vojrage  along  the 
western  coast  of  Africa,  respecting  which  much 
discussion  has  arisen  among  modem  geogra- 
phers. The  date  of  this  voyage  is  imcertain, 
bat  generally  fixed  by  conjecture  at  400  or  600 
Tears  before  Christ.  The  Periplus  of  Scylax, 
which  is  supposed  to  belong  to  the  age  of 
Aagnstus,  contams  a  succinct  account  of  some 
journeys  along  the  coasts  of  Europe  and  Asia. 
Two  works  bearing  the  same  title  pass  under 
the  name  of  Arrian,  who  wrote  in  the  second 
century  after  Christ;  the  first  contains  a  de- 
scription of  the  Euxine,  the  second  of  the 
Erythrsean  Sea  (Persian  Gulf).  (Sir  G.  Lewis, 
Astronomy  of  the  Ancients^  464,  604.) 

The  work  sometimes  spoken  of  as  the  Periplus 
of  Cosnus,  is  the  Topo^aphia  Christiana  of  a 
merchant  who  in  the  tune  of  Justinian  received 
the  name  of  Indioopleustes,  from  his  voyages  in 
the  East.  Some  account  of  his  geographical 
theories  may  be  found  in  Gibbon,  Soman 
Bmpiref  ch.  xlvii. ;  and  Lecky,  Rise  and  Progress 
of  bationalism  in  Europe,  vol.  i.  293  &c. 

PerfpaetuBoiiy  (Gr.  vtparpwftoyla),  In- 
fiammation  of  the  lungs.    [Pmbvmonia..] 

ParipteTal  (Gr.  vc^drrcpof ).  In  Azchitec- 
tore,  a  building  surrounded  with  a  wing,  aisle, 
or  passage.  The  word  ompt^ra/  denoted  those 
Greek  temples  in  which  the  cella  is  surrounded 
by  a  single  row  of  columns,  to  distinguish  them 
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from  the  dipteral,  in  which  two  rows  of  columns 
surrounded  the  cella. 

Perla.  In  the  Persian  Mythologv,  a  class  of 
ima^ary  beings  closely  allied  to  uie  elves  or 
fkines  of  more  northern  latitudes,  supposed  to 
be  the  descendants  of  the  fallen  angels,  and 
excluded  from  Paradise  till  they  have  made 
atonement  for  their  sins.  This' notion  is  illus- 
trated in  Moore's  poem  of  'Paradise  and  the 
Peri,'  in  LaUa  Rookh.     [Faxbibs.] 

Perlsell  (Gb.  frtpUrKios,  from  wcpf,  and  <riru(, 
shadow).  A  name  applied  by  geographers  to 
the  inhabitants  within  the  arctic  and  antarctic 
circles,  because,  as  the  sun  at  certain  times 
of  the  year  does  not  set  to  them  in  the  course 
of  his  diurnal  revolution,  their  shadows  de- 
scribe an  entire  circumference. 

Ferlspenn  (Gr.  ir€/>(,  and  axfyfio,  seed). 
In  Botany,  a  term  used  by  some  to  denote  the 
testa  or  skin  of  a  seed,  and  by  others  the  al- 
bumen of  a  seed. 

Perlasodaotyla  (Gr.  ir€pur<r6s,  odd,  and 
diiicTvXos,  finger).  An  order  of  hoofed  Qyren- 
cephalate  mammalia  with  functional  toes  on  the 
hind  foot,  of  uneven  niunber,  as  one  or  three, 
and  which  have  a  simple  stomach  and  an  enorm- 
ous or  complex  caecum.  The  order  has  existed 
firom  the  £!ocene  period  to  the  present  day.  It 
comprises  the  following  genera,  the  fossil  forms 
being  marked  in  italics,  and  those  with  the 
typical  diphyodont  dentition  with  an  asterisk. 
Rhinoceros,  Acerotherium,  Hyrax,  Etasmothe- 
rium,  Hystsrotherium,  Tapirus,  Barlanus,  Pla- 
tygonus,  ^Coryphodon,  JjopModon,  ^Pachy- 
notophus,  *Piiocophus,  ^  Hyracotherium,  8te- 
reognatkus,  (?)  ^AnchUopus,  *  Lophiotherium, 
Tapimlus,  Listriodon,  ^Fakeotherium,  Propa- 
laotherium,  Paloplotherium,  *  Anchitherium, 
*Hipparion,  Equus,  Macrauehenia. 

Ferlstaltio  (G^.  wcpurraXruc^s,  compress- 
ing). A  term  applied  to  the  peculiar  motion 
of  the  intestines,  by  which  their  contents  are 
gradually  propelled  from  one  end  of  the  canal 
to  the  oUier. 

Perltfteilte  (Gr.  v€purr€pd,  a  figeon).  A 
variety  of  Albitc  from  Bathurst  m  Canada ; 
so  called  from  the  resemblance  of  its  iridescent 
play  of  colours  to  the  hues  of  a  pigeon's  neck. 

Perlatome  (Gr.  w9pi,  and  er6fun,  a  mouth). 
The  fringe  of  teeth  seen  round  the  edge  of 
the  cup  in  the  capsule  of  a  Moss,  when  the  lid 
is  broken  off.  The  teeth  of  which  it  is  com- 
posed are  various  in  number  and  character. 

Peristomes  (Gr.  vtpt,  and  <rr6fui,  a  mouth). 
The  name  of  a  family  of  Pectinibranchiate 
Gastropods,  including  those  species  in  which 
the  shells  have  the  margin  of  the  aperture  or 
mouth  unbroken  and  continuous. 

PeristyUnm  (Gr.  vtpurriXtov,  from  mpt, 
and  arvXos,  a  odumn).  In  Architecture,  a 
court,  square,  or  cloister,  with  columns'on  three 
sides.  In  peristylia  mib.  columns  on  each  of 
the  four  sides,  the  range  towards  the  south  is 
frequently  higher  than  the  rest.  This  species 
was  called  a  Rhodian  peristylium. 

Perltonsptun  (Gr.  Ttpir6nuow,  from  wepi- 
t:Ivu,  I  stretch  rovnd).    The  membrane  which 
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anyelopeB  the  abdominal  Tiscera,  and  lines  the 
cayity  of  the  abdomen.  Hence  also  periionitiSf 
or  inflammation  of  the  peritoneal  membrane. 

Peiitrodiliun  (Gr.  vtpirpSxufyt  from  vcpt, 
and  rp4x»,  I  run).  In  Mechanics,  a  wheel  or 
circolar  frame  of  wood,  fixed  upon  a  cylinder 
or  axle,  round  which  a  rope  is  wound.  The 
wheel  and  cylinder  being  movable  about  a 
common  axis,  a  power  applied  to  the  wheel  will 
raise  a  weight  attached  to  the  rope  with  so 
much  the  greater  advantage  as  the  circum- 
ference of  &e  wheel  is  greater  than  that  of  the 
cylinder.  This  mechanical  power  is  called  the 
axis  in  periirochio ;  the  windlass  and  capstan 
are  constructed  on  the  same  principle. 

Pertwlnkle  (Fr.  pervenche).  The  common 
name  for  Vinca,  a  genus  of  Apocynaoeous  plants, 
comprising  but  few  species,  y,  mqfor^  minora 
and  herbaeea,  are  amongst  the  more  interesting 
of  hardy  perennials  adapted  for  rockwork. 

Perzwinxiji.  In  Zoology,  the  lAttorvna 
littorea  of  lAmarck,  a  shell  which  is  found  on 
the  shores  of  all  the  northern  coasts  of  Europe. 
Much  variation  exists  amongst  the  individuals 
of  the  species,  as  to  the  relatiye  developement 
of  the  spire,  and  of  the  lip,  and  in  the  thick- 
ness of  the  shell. 

Pefjnrj  (Lat.  peijurium).  In  Law,  the 
taking  of  a  inlful  fiUse  oath  or  affirmation,  by 
a  witness  lawfully  required  to  depose  the  truth 
in  a  matter  of  some  consequence  to  the  point  in 
question.  A  false  oath,  therefore,  taken  before 
no  court,  or  before  a  court  incompetent  to  tiy 
the  issue  in  question,  does  not  constitute  the 
offence  of  perjury  at  common  law.  But  many 
statutes  provide  that  a  false  oath  or  declaration 
made  on  some  specified  occasions  or  for  some 
particular  purposes  shall  be  considered  to  be 
perjury,  and  punishable  accordingly.  Penury 
IS  a  misdemeanour  at  common  law,  and  by 
several  statutes  punishable  b^  fine  and  im- 
prisonment^ and  by  penal  servitude  for  a  term 
not  exceeding  seven  yeais. 

Perkonos.  One  of  the  chief  divinities  of 
ancient  Prussia,  who,  together  with  Rikollos 
and  Potrimpos,  formed  the  Trinity  of  the 
Slavonic  nations.  He  was  regarded  as  the  god 
of  the  elements;  and  his  worship  extended 
to  Russiu,  Poland,  and  Bohemia.  (Grimm's 
Deutsche  Mytho'ogie.) 

Perlite.  A  mineralogical  synonym  for 
Pearl-stone. 

Permanent  Azee.  At  any  point  of  a 
body,  permanent  axes  are  the  axes  around  each 
of  which,  if  the  body  be  caused  to  rotate,  the 
centrifugal  forces  thus  generated  will  either 
be  in  equilibrium  or  have  a  simple  resultant 
passing  through  that  point.  They  coincide 
with  the  principal  axes  at  the  point.  When  the 
latter  point  itself  coincides  with  the  centre  of 
gravity,  the  centrifugal  forces  will  also  balance 
each  other  as  to  effects  of  translation,  and  thus 
the  rotation-axis  will  remain  unchanged  during 
the  whole  motion. 

Permanent  "Wliite.    Sulphate  of  baryta, 
when  used  as  a  pigment.    It  is  not,  like  white 
lead,  liable  to  discolouration. 
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Permanffanlo  Aeld«  called  also  Syper- 
manganio  Acid.  A  compound  of  two  atoms 
of  manganese  with  seven  atoms  of  oxygen.  It 
has  befn  obtained  in  carmine-red  adciuar  ors- 
tals.    Its  salts  are  of  a  fine  red  or  purple  hne. 

Pennian.  This  name  was  ^ven  by  Sir 
Roderick  Murchison,  and  has  been  accepted  W 
most  geologists  in  various  parts  of  the  vorid, 
as  a  convenient  designation  for  rocks  formiog 
the  uppermost  of  the  great  paheozoie  series, 
'  and  appearing,  in  Engknd,  to  pass  by  almost 
insensible  gradations  into  the  beds  of  the  new 
red  sandstone  belonging  to  the  mesozoie  or 
secondary  period. 

I  Russia,  ill  that  part  of  Elastom  Europe  which 
.contained  the  aucient  kingdom  of  Perm,  af- 
j  forded  to  Sir  Robert  Murchison  large  and 
;  well-marked  fossiliferoas  rockti,  having  definite 
I  mineral  characters,  which  enabled  him  todnw 
I  a  line  of  demarcation  not  so  dear  elsewhere, 
but  sufficient  to  serve  as  a  useful  guide  when 
I  once  identified. 

I  The  Permian  series  includes  in  England  (1) 
the  magnesian  limestone,  which  directly  under- 
lies the  new  red  sandstone,  to  which  it  is  gPDe- 
rally  though  not  always  unconformable,  and  (2) 
a  series  of  sandstones,  called  the  lower  new  red 
sandstone,  passing  into  the  coal  measures;  and 
often  containing  fossil  vegetation  almost  iden- 
tical with  that  of  the  coal  period. 

In  Germany  there  is  a  series  of  beds  of  the 
same  age,  but  in  which  the  magnesian  lime- 
stone is  represented  by  some  peculiar  nuig- 
nesian  deposits  much  more  shaly  than  in 
England,  and  these  overlie  a  remarkable  bi- 
tuminous shale,  containing  numerous  fossil  r&- 
mains  of  fishes,  and  much  copper  ore,  worked 
at  Mansfeld  in  Thuringia.  Below  this  is  a 
sandstone  not  unlike  that  of  England. 

The  Russian  representatiyes  of  these  beds 
occupy  a  tract  measuring  seven  hundred  miles 
in  one  direction  by  four  hundred  in  another, 
in  a  trough  of  carboniferous  limestone.  Tlu7 
are  fossUiferous,  including  rocks  and  fossils 
identical  with  those  of  our  own  magnesian 
limestone  and  the  German  bituminous  schist. 
They  also  contain  curious  remains  of  reptiles 
like  some  that  have  been  found  near  Bristol 

Besides  reptiles  and  fishes,  the  rocks  of  this 
period  contain  numerous  shells  and  corals, 
which  are  characteristic  and  peculiar.    [Mag- 

KESIAN  LuaSTONB  ;  KUFFBB  SCHIBFSB.] 

Permit  (Lat.  permitto,  I  allow).  An  order 
or  written  permission  from  an  officer  of  the 
customs,  authorising  the  removal  of  goods, 
subject  to  excise  duties,  from  one  place  to 
another. 

Permntante  (Lat  permutantes,  part,  of 
permuto,  /  change).  In  Algebra,  functions 
which  include  commutants  and  determinants, 
as  well  as  other  functions  of  a  like  kind. 
To  give  a  simple  example : 

denotes  a  permutant  in  which  the  symbol'^ 
with  its  suffixes  may  represent  any  quantity 
whatever  dependent  upon  the  arrangement  of 


Digitized 


by  Google 


PERMUTATIONS 

these  suffixes,  and  the  signs  of  the  sueoessive 
terms  follow  the  ordinary  rule  of  signs.  [Rttlh 
OF  Signs.]  If  Vt,j,k  denote  the  product  at  a^  a^y 
tlie  permutant  becomes  a  determinant.  Papers 
on  Permntants  find  Commntants  by  Professors 
Sylvester  and  Cayley  will  be  found  in  the  Cam. 
and  Dub.  Math.  Journal^  vols.  ri.  and  vii. 

Permutatiaiui  (Lat.  permutatio,  &om 
muto,  /  change).  In  Algebra,  the  different  ar- 
rangements that  can  be  made  of  a  number  of 
objects  by  changing  their  order.  Thus  a  he, 
bca^cabyacbfOaCtCbaf  are  the  six  possible 
permutations  of  three  letters.  The  number  of 
different  permutations  that  can  be  made  of  n 
different  letters  is  equal  to  the  product  of  the 
first  n  numerals  1,  2,  3,  .  .  n.  This  number, 
which  is  always  even,  is  often  expressed  by  the 
symbol  n|.  When  the  objects,  or  letters,  are 
not  all  diiBferent,  the  number  of  distinct  permu- 
tations is,  of  course,  diminished.  If  there  are 
j7j  of  one  kind,  p^  of  another,  p^  of  a  third,  and 
so  on,  the   number  of  permutations  can  be 

easily  shown  to  be  IL} 


Thus  from  the  word  ecclenaetical,  which  con- 
tains 14  letters,  two  of  which  are  a,  two  «, 
two  /,  two  t,  two  8,  and  three  (?, 

141 
2|  2i"2r2|  2|  3|  =*54053600  different  words, 

pronounceable  and  unpronounceable,  could  be 
formed.  For  another  application  of  this  for- 
mula, see  MtTLTiNOMiAi.  Thbobbu. 

In  many  algebraical  enquiries,  as  for  instance 
in  the  theory  of  determinants,  it  is  of  im- 
portance to  examine  more  closely  the  mode  in 
which  any  permutation  of  a  group  of  symbols 
may  be  obtained  from  the  primitive  arrange- 
ment. Cramer,  in  the  appendix  to  his  Analyse 
des  Lignes  Courbes,  diyides  the  permutations  of 
a  given  set  of  ervmbols  into  two  equally 
numerous  classes ;  those  of  the  one  class  con- 
tain an  odd  and  those  of  the  other  an  even 
number  of  displacements ;  it  being  understood 
that  any  two  symbols  in  a  permutation  give 
rise  to  a  displacement  if  their  order  of  sequence 
w  the  opposite  of  that  of  the  same  two  symbols 
in  the  primitive  arrangement.  Thus,  taking 
the  first  six  numerals  in  their  natural  order 
as  a  primitive  arrangement,  the  permutation 
251463  would  contain  six  displacements,  viz. 
(2,  1),  (6,  1),  (6,  4X  (6,  3),  (4,  3)  and  (6,  8), 
but  241563  only  five ;  so  that  the  two  permuta- 
tions would  belong  to  opposite  classes.  Eutry 
interchange  of  two  symbols  chanaes  the  doss  of 
the  permutation.  I?hu8  A^  BA  C  and  A  A  B 
^  C  are  necessarily  permutations  of  opposite 
classes,  if  g  and  h  denote  any  two  symbols 
whatever  in  their  natural  order,  and  A,B,C, 
any  groups  of  symbols.  For,  neglecting  the 
displacements  arising  from  the  symbols  in  A 
and  C  as  being  common  to  both  permutations, 
the  first  will  contain  (iS— /B,)  +  i33  additional 
displacements  if,  of  the  /3  symbols  in  B,  jB,  are 
greater  than  y,  and  /S,  greater  than  h\  and 
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the  second  will  contain  1  +  (3 — /3,)  •(-  iPi.  Now  the 
difiference  between  these  numbers  of  displace- 
ments is  2  (/3i-i39)+l,  which  is  necessarily 
an  odd  number.  From  this  it  follows  that 
in  whatever  way  one  permutation  may  be  ob- 
tained from  another  by  repeated  interchanges  of 
two  symbols,  the  number  of  sudi  interchanges 
must  be  constantly  even  or  constantly  odd. 

A  cyclical  permutation  of  any  group  of  ^m- 
bols  is  obtained  by  replacing  ewch.  symbol  by 
the  next  following  one,  and  the  last  by  the 
first ;  thus  b  o  d  aisA  cyclical  permutation  of 
abed.  The  formation  of  a  cyclical  permuta- 
tion of  n  symbols  requires  at  least  n—  1  inter- 
changes of  two  symbols,  and  may  always  be 
effected  with  this  number.  Any  permutation 
whateyer  may  be  regarded  as  composed  of  one 
or  more  cycUeal  permutations  of  groups  of 
symbols  taken  from  the  primitive  or  any  other 
arrangement  Thus  in  obtaining  416263  from 
the  primitive  arrangement,  1  has  been  changed 
to  4,  4  to  2,  and  2  to  the  starting  symbol  1 ; 
again,  3  has  been  changed  to  6,  and  6  to  3 ;  and 
lastly,  6  has  been  left  unchanged.  Counting 
the  last  as  one,  therefore,  416253  may  be  said 
to  consist  of  three  cyclical  permutations  of 
three,  two,  and  one  symbols  respectively.  The 
minimum  number  of  interchanges  required, 
therefore,  in  the  formation  of  this  permutation 
from  the  primitive  is  equal  to  (3^  1)  +  (2  —  1) 
+  (1-1)  or  (3  +  2  +  l)-8  or  6-3,  i.e.  to  the 
difference  between  the  total  number  of  symbols  and 
the  number  of  cyclical  permutations.  This  law 
is  general,  uid  was  first  discovered  by  Cauchy. 
(Jour,  de  VEcole  Polytccknique.  cah.  17.) 

Pemambneo  WooO.  The  wood  of  Cas^ 
alpinia  echinata. 

PenuuMsr  (Nor.  Fr.  pemer).  In  Law,  the 
taking  or  receiving  of  rents,  profits,  &c. 

Pernio.    [Chilblaxn.] 

Peroneal  BBiueles  (Gr.  wcp^,  the  fibula), 
Huscles  arising  from  the  fibula,  and  concerned 
in  the  moyements  of  the  foot. 

Peronoepora(Gr.  v€p6tnii,  apin,  and  <nropd, 
seed).  The  genus  of  microscopic  fungi  to  which 
belongs  the  minute  mould  or  fungus  which  is 
generally  believed  to  cause  the  potato  disease. 
The  PeronoaponSf  observes  Mr.  Berkeley,  are 
most  active  agents  in  the  destruction  of  yege- 
tables,  and  it  is  to  the  ravages  of  P.  infestans 
that  the  potato  murrain  is  due.  The  same 
plant  has  been  called  Botrytis  infestans.  In 
these  fungi,  the  mycelium  creeps  amongst  the 
loose  tissues  of  living  leaves,  and  rapidly  causes 
their  destruction. 

Peroration  (Lat.  peroratio).  The  con- 
cluding part  of  an  oration,  in  wluch  either  the 
arguments  of  the  speech  are  recapitulated,  or 
an  appeal  made  to  the  sentiments  or  passions 
of  the  audience. 

Peroweklne*.  A  mineralogical  synonym 
for  Tetraphyline.    * 

Perowaklte  or  PeroiBiklte*  A  titanate 
of  lime,  found  in  cubes  of  an  iron-black  colour 
in  chlorite  slate  at  Achmatowsk  in  the  Ural,  and 
at  Schelingen  in  the  Kaiserstuhl.  Named  after 
count  von  Perowski 

8K 


Digitized 


byG00gl( 


PEROXIDE 

Ferozide.  Tho  highest  degree  of  oxidise- 
ment  of  which  a  metal  or  other  substance  is 
sasceptible  without  becoming  an  acid. 

Ferpeadlciilar  (Lat  perpendiculam,  a 
piunUhline),  In  Fortification,  a  line  drawn 
perpendicularly  &om  the  point  of  bisection  of 
the  exterior  side,  towards  the  place. 

Pbbfbmdicuiar.  In  Geometry,  a  straight 
line  is  said  to  be  perpendicular  to  another 
straight  line  when  the  adjacent  angles  formed 
bj  ueir  intersection  are  equal,  and,  conse- 
quently, each  is  a  right  angle.  A  straight  line 
is  peipendicnlar  to  a  eunre  at  a  giyen  point 
when  it  is  perpendicular  to  the  tangent  to  the 
eurre  at  that  point.  In  this  case  the  perpen- 
dicular is  usuallj  called  a  namuU  to  the  curre. 
[Normal.]  A  straij^t  line  is  peipendicular  to 
a  plane  wnen  it  is  at  right  angles  with  eyeiy 
straight  line  in  the  plane  passing  through  the 
point  of  intersection.  A  pkne  is  perpendicular 
to  a  plane  when  any  straight  line  in  tho  firsts 
which  is  perpendicular  to  the  common  inter- 
section of  the  two  planes,  is  also  perpendicular 
to  the  second  plane. 

V«rpMUlt  Stone.  In  Architecture,  a  stone 
that  goes  throng  the  walls,  and  is  dr^Med  on 
both  sides  as  a  common  piece  of  ashlar.  The 
French  term  purpaigne  is  used  to  express  the 


heading  course  of  the  bond ;  but  in  England, 
it  seems  to  haye  been  restricted  to  stones 
appearing  in  the  two  faces  of  the  walls,  with  a 
dressed  face  on  either  side  under  the  name  of 
perpendt  stone. 

F«fpetaal  Xotloii.  In  Mechanics,  a 
machine  which,  when  set  in  motion,  would  con- 
tinue to  moye  for  eyer,  or  at  least  until  de- 
stroyed by  the  friction  of  its  puis,  without  the 
aid  of  any  exterior  cause.  The  disooyeiy  of 
the  perpetual  motion  has  always  been  a  celo- 
brated  problem  in  mechanics,  on  which  many 
ingenious,  though  in  general  ill-instructed,  per- 
sons haye  consumed  their  time;  but  all  the 
labour  bestowed  on  it  has  prayed  abortiye.  In 
fact,  the  impossibility  of  its  existence  has  been 
so  f^Uy  demonstrated  £rom  the  Icnown  laws  of 
matter  and  of  the  conaeryation  of  force,  that  it 
is  rather  an  insult  than  a  praise  to  say  of  any- 
one that  he  has  occopied  himself  with  the 
research.  Nerertheless,  the  pursuit  of  the  chi- 
mera has  been  the  cause  of  many  usefol 
inTentions. 

In  speaking  of  the  perpetual  motion,  it  is  to  be 
understood  that  from  among  the  forces  by  which 
motion  may  be  produced  we  are  to  exclude  not 
only  air  and  water,  but  other  natural  agents, 
as  heat,  atmospheric  changes,  &c  The  only 
admissible  agents  are  the  inertia  of  matter  and 
its  attractiye  forces,  which  may  all  be  considered 
of  the  same  kind  as  grayitation. 

It  is  an  admitted  principle  in  philosophy  that 
action  and  reaction  are  equal ;  and  that  when 
motion  is  communicated  from  one  body  to 
another,  the  first  loses  just  as  much  as  is  gained 
by  the  seoondl  But  eyery  moying  body  is  con- 
tinually retarded  by  two  passiye  forces,  the 
resistance  of  the  air  and  friction.  In  order, 
therefore,  that  motion  may  be  continued  with- 
866 


PERPETUITY 

;  out  diminution,  one  of  two  things  is  i 
either  that  it  be  maintained  by  an  exterior  foiw 
I  (in  which  case  it  would  cease  to  be  what  ve 
,  understand  by  a  perpetual  motion),  or  that  the 
!  resistance  of  the  air  and  friction  be  annihilated, 
which  is  physically  impossible.  The  motion 
cannot  be  perpetuated  till  these  retarding  forces 
are  compensated,  and  they  can  only  be  com- 
pensated by  an  exterior  force ;  for  the  force 
communicated  to  any  body  cannot  be  gnaiet 
than  the  generating  force,  and  this  is  onlj 
sufficient  to  continue  the  same  qaantitj  of 
motion  when  there  is  no  resistance.  To  find 
the  perpetual  motion  is  therefore  a  propoNtiuo 
equiyalent  to  this :  to  find  a  force  (either  an 
attractiye  force,  like  that  of  grayitation  or  nug- 
netism ;  or  an  elastic  force,  that  of  a  qmng  ht 
example)  greater  than  itself. 

But  it  may  be  argued  that  by  some  amnge- 
ment  or  combination  of  mechanical  oontrinsoes 
a  force  may  be  gained  equal  to  that  which  is  lost 
in  oyercoming  friction  and  atmospheric  resist- 
ance. This  notion  at  first  mention  appeairs 
plausible,  and  is  in  fact  that  by  which  mo«t 
speculators  hayo  been  led  astray.  It  is,  hov- 
eyer,  entirely  erroneous  ;  for  by  no  multiplica- 
tion of  forces  or  powers  by  mechanical  agents  cmi 
the  (quantity  of  motion  be  increased.  Whaterer 
is  gamed  in  power  in  lost  in  tame ;  the  qnantitj 
of  motion  transmitted  by  the  machine  remains 
unaltered. 

Although  the  perpetual  motion  has  h^n  de- 
monstrated again  and  again  to  be  impossible  on 
any  known  principle  of  mechanics,  projectorshaTe 
not  thereby  been  deterred  from  the  porsuiL  In 
1775  the  Academy  of  Sciences  at  Piuisresolred 
not  to  consider  or  admit  into  their  Memotnany 
future  proposal  for  the  disooyery  of  the  perpe- 
tual motion ;  yet  such  appears  to  be  the  sedw* 
tiye  nature  of  the  subject,  that  innnmemble 
schemes,  designs,  and  projects  for  accomplish- 
ing it  have  since  been  put  forward ;  and  there 
are  instances  of  men  of  no  common  attain- 
ments and  reputation,  and  well  yersed  moreoTer 
in  the  principles  of  mechanical  sciraoe,  who  hare 
been  deceiyed  by  the  ingenious  frauds  of  dnr 
latans  and  impostors  into  a  belief  of  its  actual 
discoyeiy.  (Montuda,  Msi,  des  Maik  tome 
iiL  p.  813;  Repertory  of  Arts,  yols.  riland 
xiy. ;  London  Journal  of  ArU,  May  1827 :  AiiT» 
Drmu,  of  ike  Cambridge  PkU.  8oe.  yol  iiL  pait 
ii ;  Poppe,  Wunder  der  Mechamk,  18SS ;  and 
yarious  papers  in  the  earlier  yolumes  of  the 
Mhnoires  de  tAcadhnie  dea  Sdenees,  and  th« 
PkiioBopkioal  Thineaetions.) 

Perpetoltj'  (Lat  perpetuitas).  In  the 
Doctrine  of  Annuities,  the  sum  of  money  viueh 
will  purchase  a  certain  annuity  to  oontmne  for 
eyer.  Thus,  money  being  worth  4  per  cent  tiie 
yalue  of  a  perpetual  annuity  of  100/.  vill  be 
2,500/. 

Pbufbtuxtt.  In  Law,  the  continusDce  of 
property  in  a  giyen  course  of  deyolntion  fat 
eyer  or  for  a  poiod  beyond  reasonable  limits 
The  policy  of  English  kw  has  always  been 
strongly  opposed  to  this,  and  the  present  roles 
on  the  subject  hare  been  gradually  fbmed  by  a 
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long  conne  of  judicial  decisions.  The  subject 
is  higUj  tedmical,  and  admits  of  distinctions 
too  subUe  for  Ml  explanation  in  a  short  com- 
pass ;  but  the  general  rule  may  be  stated  to  be, 
that  a  future  or  executory  interest  in  property 
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where  they  are  produced,  though  not  at  firAt 
relished  by  strangers.  They  contain  a  large 
quantity  of  buttery  or  marrow-like  pulp,  vhidi 
is  eaten  with  spice,  lime-juice,  or  pepper  and 
salt.    They  also  yield  oil.    The  seeOB  are  used 


most  be  so  ^ven  as  to  vest  absolutely  in  some  ,  for  marking  linen,  as  they  leave  an  indelible 
person  withm  the  period  of  a  life  or  lires  in  i  black  stain. 

being  and  twenty-one  years  afterwards;  and  Pep»ecatioiw(Lat.  persecutio,  from  sequor, 
any  gift  which  by  poMiinlity  might  not  vest  1 1  follow).  The  name  by  which  several  periods 
within  this  period  will  be  wholly  void  even :  in  the  history  of  the  Christian  church  are  distin- 
t^oogh  in  event  it  may  in  fact  fall  within  the  '  guished.  The  persecutions  which  occurred  in 
limit.  Thus,  if  a  legacy  is  given  to  one  for  the  first  centuries  of  the  CSiristian  era,  originated 
life  with  remainder  to  such  of  his  children  as  in  the  desire  of  the  Ghntile  nations  to  suppress 
attain  the  age  of  twentv-two  years,  the  gift  to '  the  Christian  faith.  On  the  accession  of  Con- 
the  children  will  be  void,  even  if  they  all  attain  stantine  to  the  throne  of  the  Western  world, 
the  age  of  twenty-two  years  in  the  lifetime  of  ^  these  persecutions  ceased ;  and  the  subsequent 
their  parent ;  and  many  gifts  are  invalidated  history  of  the  church  is  disfigured  by  persecu- 
on  similar  grounds.  The  rule  does  not  apply  <  tions  raised  by  the  more  powerful  against  the 
to  limitations  of  real  property  preceded  by  an  |  weaker  of  the  Christian  sects, 
estate  tail ;  for,  as  the  tenant  in  tail  has  the  In  his  History  of  Rationalism  in  Europe 
power  of  acquiring  the  absolute  fee  simple  and  (L  360,  ii.  97,  &c),  Mr.  Lecky  asserts  that  per- 
diacfaarging  the  subsequent  limitations,  the  I  secutlon  is  the  l<^cal  and  necessary  result  of 
remoteness  of  the  event  on  which  they  may  have  |  the  doctrine  of  exclusive  salvation,  and  that  the 
been  intended  to  arise  will  not  afifect  their'  man  who  'with  realising  earnestness'  believes 
THlidity ;  and  gifts  for  charitable  purposes  this  doctrine  *  will  habitually  place  the  dog- 
(which,  however,  are  subject  to  peculiar  restric- '  matic  above  the  moral  element  of  religion ;  he 
tions  of  their  own)  are  also  excepted  from  the ,  will  justify,  or  at  least  very  dightly  condemn, 
role.  With  respect  to  contingent  remainders  in '  pious  frauds  or  other  immoral  acts  tliat  sup- 
an  entail,  there  is  usually  said  to  be  a  further  port  his  doctrines,  .  .  .  and  he  will,  above  au, 
rratriction,  embodied  in  the  maxim  that  no  re- ,  manifest  a  constant  tendency  to  nersecution.' 
mainder  can  be  given  to  an  unborn  child  followed  Perseplioiid.  In  Greek  Mythology,  a 
by  a  remainder  to  any  of  the  issue  of  such  unborn  daughter  of  Zbvs  and  DAm^tAb  :  but  the  name 
child ;  but  whether  this  restriction  is  merely  occurs  in  many  forms,  as  Persephassa,  Perse- 
aa  eiample  of  the  rule  against  perpetuities,  phatta,  &c.,  the  first  part  of  the  word  reappear- 
or  an  independent  role,  is  a  point  as  yet  hardly '  ing  in  Pbbsbus.  The  story  of  her  abduction  by 
Sfttled.  (Williams  On  Real  Property,  p.  254.)  I  Hadbs  or  Polydegmon,  while  she  was  playing 
Attempts  to  accumulate  the  income  of  property  in  the  fields  of  £nna,  of  the  woeful  wanderings 
for  the  benefit  of  a  future  owner  have  been  fur-  of  Dem6t^  in  search  of  her  daughter,  and  of 
ther  restrained  by  the  Hiellusson  Act  (39  &  40  her  sojourn  in  the  house  of  Keleos  at  Eleusis,  is 
Geo.  in.  c.  98),  which  forbids  the  accumulation  |  told  in  the  beautiful  Homeric  hymn  to  D6m£t6r, 


of  income  for  any  longer  period  than  the  life  of 
the  settlor,  or  twenty-one  years  from  his  death, 
or  the  minority  of  some  person  who  if  of  full 
age  would  be  entitled  to  the  income  in  question. 
The  Act  does  not  apply  to  provision  for  paying 
debts  or  raising  portions.  Perpetual  settle- 
ments of  estates  have  been  in  some  cases,  such 
as  those  of  Blenheim  and  Strathfieldsaye,  estab- 
lished by  Act  of  Parliamenty  usually  as  a  re- 
ward for  great  public  services. 

P«rpejia  'W93U  A  pier,  buttress,  or  other 
support,  projecting  from  a  vertical  wall  to  receive 
the  thrust  of  a  beam,  or  of  a  roof^  &c ;  this  would 
be  built  in  perpendt  ashlar. 

Perpiff aaa  Wood.  A  French  name  for  the 
wood  of  Cdtis  australis, 

Penr  (Lat.  pirum,  a  pear).  A  fermented 
liquor  made  from  pears,  in  the  same  manner  as 
cider  from  apples.  The  pears  best  fitted  for 
producing  perry  are  excee(ungly  harsh  and  tart ; 
bat  the  liquor  is  pleasant  and  wholesome. 

Penea  (Gr.  vpala),  A  genus  of  Lawracemj 
containing  the  Avocada  or  AUigatorPear.  This 
tree,  P.  yroHssima,  which  is  common  in  the  West 
Indies  and  broptcal  America,  grows  to  a  mode- 
rate size,  ana  bears  large  pear-shaped  fruits, 
which  are  highly  esteemed  in  the  countries 
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which  relates  how  Hades  was  compelled  to  part 
with  PersephonA  for  six  months  of  each  year, 
and  how  she  is  compelled  to  return  to  him  by 
having  eaten  the  pomegranate  seed. 

This  legend,  which  is  not  noticed  in  the 
Iliad  or  Odyssey,  was  localised  in  many  other 
places  besides  the  Sicilian  Enna ;  but  the  story 
resolves  itself  spontaneously  into  mythical 
phrases  which  told  of  the  change  of  seasons. 
The  abduction  of  Persephond  grew  out  of  ex- 
pressions which  spoke  of  the  departure  of 
summer.  Her  abode  in  Hades  is  the  hiding 
of  the  earth's  treasures  in  cheerless  Nifelheim, 
the  land  of  the  Niflungs  or  children  of  the  mist 
[Nefhel£],  during  the  slumber  of  the  beautiful 
maiden  (for  Fersephond  is  especially  called 
KorS,  the  girl)  rouna  whom  is  coued  the  serpent 
Fafnir.  Her  return  is  the  reawakening  of 
this  fair  maiden,  who  can  be  roused  by  the 
touch  of  one  brave  knight  alone,  the  invincible 
SiousDB,  or  Chrysaor,  or  Pbbseus. 

The  mystical  theories  of  the  Orphics  did 
some  violence  to  this  simple  tale.  Represent- 
ing Persephond  as  the  all-pervading  goddess 
who  produces  and  destroys  everything,  they 
identified  her  with  Isis,  Bhea,  G6,  HecatA, 
PandoKft,  and  other  mythical  beings,  and  madli 
3x  2 
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her  tliA  mother  of  Dionrrsos,  Zaosbos,  and 
lacchus.     [Bacchus.]  | 

Perseus  (Gr.  the   destroyer).      In  Greek 
Mythology,  the  son  of  the  golden  shower  and 
of  DanaA,  daughter  of  Acrisios,  king  of  Aigos. 
The  main  substance  of  the  myths  of  Perseus, ' 
although  the  incidents  yaiy  in  different  versions, ' 
is  as  follows. 

Before  his  birth,  the  Delphian  oracle  had 
announced  that  if  Dana6  had  a  son,  he  would 
be  the  slayer  of  bis  grandfather  Acrisios,  who 
accordingly  shut  up  Dana6  in  a  strong  tower. 
But  Zeus  entered  in  the  form  of  a  golden 
shower,  and  Danaft,   becoming  the  mother  of 
Perseus,  was  with  the  infant  thrown  into  the ' 
sea  in  a  chest,  which  the  winds  carried  to  the 
island  of  Seriphos.     There  they  were  found  by  ' 
Dictys,  and  brought  before  the  kingPolydeetes, ' 
who,  failing  to  win  the  lore  of  Danad,  treated 
her  with  great  cruelty,  and  to  punish  her  sent ' 
Perseus  to  bring  the  head  of  the  mortal  gorgon. 
[Mbousa..]    To  enable  him  to  do  this,  Athena  ' 
gave  Perseus  a  minor  by  means  of  which  he  ' 
might  slay  the  gorgon  without  looking  on  her  ^ 
face,  which,  if  seen,  would  turn  him  into  stone. ' 
Hermes  also  gave  him  the  sword  of  Apollo  | 
Chrysaor   [Pbqastjs],  while  from    the  ocean 
nymphs,  to  whom  he  had  compelled  the  QrAise 
to  guide  him,  he  received  the  winged  sandals, 
and  the  helmet  of  Hades,  which  rendered  the 
wearer  invisible.    Thus  armed,  he  entered  the  | 
gorgon  land  in  the  far  west,  slew  Medusa,  and  [ 

gutting  her  head  in  a  bag,  likewise  given  to , 
im  by  the  nymphs,  escaped  from  her  sisters,  \ 
who  pursued  him  as  he  hastened  to  the  gardens 
of  the  Htfbbbobbans.    From  this  peaceful  re- , 

E'on  he  wandered  on  into  .^hiopia  (the  brilliant 
nd),  and  there  rescued  Andromeda  from  the  ' 
sea-monster,  and  married  her  in  spite  of  Phi-  { 
neus,  before  whom  he  unveiled  the  fatal  head  of  \ 
the  gorgon.     But  there  was  more  work  yet 
to  be  done  by  the  head  of  Medusa,  which  had 
turned  Atias  into  a  mountain.    With  Andro- 
meda Perseus  returned  to  Seriphos,  and  there 
at  a   banquet    displayed   the   gorgon's    facej 
before  Polvdectes,  who    with  his  supporters' 
was  turned  into  stone.    Perseus  then   made 
Dictys  king,  and  giving  the  sandals  and  hel- 
met to  Hermes,  surrendered  the  gorgon's  head 
to  Athena,  who  placed  it  on  her  shield.    As  \ 
Perseus    approadied   Aigos   from    Seriphos, 
Acrisios,  remembering  the  Pythian  warning, 
fled  to  Larissa,  whither  Perseus  ioUowed  him, 
to  persuade  him  to  return.    There  in  some 
cames  Perseus  accidentally  killed  Acrisios,  and, 
in  grief  for  what  he  had  done,  gave  up  Argos  to 
his  kinsman  Megapenthes,  and  received  from 
him  the  throne  of  Tiryns,  where  he  died.  I 

This  dynastic  legend  of  the  Perseidse  the 
men  of  Argos  regarded  as  a  history  essentially ' 
distinct  from  the  dynastic  legends  of  Athens  * 
and  Thebes.  In  reality,  all  three  are  different ' 
versions  of  the  same  tide.  Like  Thbseus,  the  ' 
hero  of  Attica,  and  CEdipits,  the  hero  of  Thebes,  I 
Perseus '  is  a  destroyer,  both  purposely  and 
«tf  ainst  his  will.  His  slaughter  of  Medusa  and 
the  sea-monster  answers  to  the  destruction  of 
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the  Minotaur  by  Theseus  and  of  the  Sfhi^ 
by  (Edipus;  and  as  he  unwittingly  slaji 
Acrisios,  so  Theseus  unknowingly  causes  tb« 
death  of  iEgeus,  and  CEkiipus  kills  laios,  not 
knowing  him  to  be  his  fiaither.  The  uam 
Perseus,  again,  has  the  same  force  with  that  d 
Apollo,  the  slayer  of  the  serpent  Python ;  and  i: 
his  labours  are  forced  on  him  by  the  cowardlr 
Polydectes  (a  name  whidi  recalls  that  of  Folv- 
degmon,  a  synonym  for  Hades),  so  also  was 
Heracles  forced  to  do  the  bidding  of  the  mtsui 
Eurystheus,  and  Apollo  was  compelled  toserre 
as  a  bondsman  in  the  house  of  Admetus.  If 
Perseus  is  the  son  of  Danad  and  the  goldeo 
shower,  so  is  Theseus  the  child  of  iEthn,  tk 
pure  air,  and  Phcebus  springs  to  life  and  hgfat 
(Lyk£gen4s,  the  Ught-hom)  in  IMos,  or  ia 
Obttoll,  the  morning  land.  The  restoiatiaa 
of  Danad  to  Aigos,  after  his  great  toil  is  dune, 
is  the  restoration  of  Iol£  to  Heracles,  of  Anti- 
gon6  to  (Edipus,  of  Penelope  to  Odysseas. 
Perseus,  Herades,  BeUerophon,  Kephalos,  Odp- 
seus,  all  journey  from  the  east  to  the  west  ;'all 
have  invincible  weapons,  which  none  but  tht-m- 
selves  can  wield.  The  golden  sandals  of  Per- 
seus answer  to  the  golden  chariot  of  Helm 
and  the  golden  armour  which  bears  AchlUM  like 
a  bird  upon  the  wing.  {lUad  six.  386.)  While 
the  &int  and  neutral  character  of  Dana^  i» 
repeated  in  Lfiro  the  mother  of  Phoebus,  in 
Alcmftnd  the  mother  of  Heracles,  in  HccaU 
the  mother  of  Pabis,  and  in  locastd  (Joea^ta) 
the  mother  and  wife  of  (Edipus,  the  expusnuv 
of  Perseus  on  the  sea  is  only  one  form  of  the 
ordeal  through  which  all  the  solar  heroes  hare 
to  pass  in  their  infancy. 

PsBSBUS.  One  of  the  forty-eight  oonsteUa- 
tions,  situated  in  the  northern  hemispherp. 

Peneveraaoe  (Lat.  perseverantia).  I& 
Theology,  the  continuance  of  the  elect  m  a 
state  or  grace  to  the  end  of  their  lives,  which, 
according  to  some  theologians,  must  always  be 
the  case  with  him  who  has  once  been  truly 
called  into  such  a  state.  Since  (^od  is  repre- 
sented as  the  image  of  perfection  and  iminiita- 
bility  in  Himself,  so,  it  is  argued,  having  oooe 
begun  the  preparation  of  a  human  being  for  & 
blessed  eternity.  He  will  not  leave  His  work 
unfinished;  but  the  person  concerned  most 
necessarily  persevere  to  the  end  in  a  slate  of 
acceptance,  under  the  absolute  decree  of  vhidi 
he  was  originally  elected  unto  life. 

Pentaa  Berries.  The  berries  of  the 
Hhamnue  infectoriue,  called  in  France  graim 
^Avignon,  They  are  used  by  calico-printers  and 
dyers,  as  a  source  of  a  yellow  colouring  matter, 
which  has  been  called  Khanmine. 

Persian  "WHeeL  In  Mechanics^  a  con- 
trivance for  raising  water  to  some  height  show 
the  level  of  a  stream.  In  the  rim  of  a  wheel 
turned  by  the  stream  a  number  of  strong  pins 
are  fixea,  from  which  buckets  are  suspended. 
As  the  wheel  turns,  the  buckets  on  one  side  00 
down  into  the  stream,  where  they  are  filled. 
and  return  up  full  on  the  other  side  till  th^ 
reach  the  top.  Here  an  obstacle  is  placed  m 
such  a  position  that  the  buckets  successiTely 
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strike  against  it  and  are  oyerset,  and  the 
water  emptied  into  a  trough.  As  the  water 
can  never  be  raised  by  this  means  higher  than 
the  diameter  of  the  wheel,  it  is  obvious  that 
this  rude  machine  is  capable  of  only  a  very 
limited  application.  Sometimes  the  wheel  is 
made  to  raise  the  water  only  to  the  height  of 
the  axis.  In  this  case,  instead  of  buckets,  the 
spokes  are  made  hollow,  and  bent  into  such  a 
form  that  when  they  dip  into  the  water  it  runs 
into  them,  and  is  thus  conveyed  to  a  box  on  the 
axle,  whence  it  is  emptied  into  a  cistern.  Such 
wheels  are  in  common  use  on  the  banks  of  the 
Nile  and  elsewhere. 

Persistence  (Lat.  persisto,  /  continue). 
In  Optics,  this  term  signifies  the  duration  of 
the  impression  of  light  on  the  retina  after  the 
luminous  object  has  disappeared.  The  per- 
sistence on  the  human  retina  is  about  one- 
tenth  of  a  second.  Thus,  if  a  lighted  torch 
is  whirled  round  rapidly,  a  continuous  circle 
of  light  is  seen.  A  great  number  of  illu- 
sions of  the  same  kind,  as  the  augmentation  of 
the  apparent  volume  of  a  musical  chord  when 
in  vibratioo,  the  luminous  train  accompanying 
a  falling  meteor,  &c.,  are  explained  by  this 
property  of  vision ;  and  it  has  been  ingeniously 
applied  by  Professor  Wheatstone  to  measure 
the  velocity  of  electric  light. 

Verson.    [Gbajoca^b.] 

Vereonal    Zdentttj'.      [Identftt,    Pbb- 

SOKAL.] 

Versonal  Propertj*.  According  to  the 
division  reco^ised  by  our  law,  personal  pro- 
perty was  originally  considered  to  consist  of 
goods  and  chattels  (derived  from  the  barbarous 
Latin  word  catallum),  as  distinguished  from 
the  *  lands,  tenements,  and  hereditaments '  of 
which  real  property  was  comjjosed.  [Keax 
Phoperty.]  The  primary  division  was  un- 
doubtedly into  things  movable  and  immo- 
vable. In  process  of  time,  however,  certain 
estates  or  interests  in  land  grew  up  which 
were  unknown  to  the  feudal  system,  and 
could  not  conveniently  be  subjected  to  its 
rules.  Such  were  leases  for  years,  which, 
being  considered  as  chattels,  yet  of  a  real 
nature,  were  denominated  chatttla  real. 
Besides  chattels  real,  personal  property  is 
said  to  be  either  in  possession  or  in  action. 
The  first  class  of  objects  includes  eveiything 
comprehended  under  goods  and  chattels, 
ready  money  and  stock,  or  such  animals  as  are 
the  subjects  of  property :  the  second  class  are 
legally  termed  choses  or  things  in  action^  and 
are  defined  to  be  things  to  which  a  man  has  a 
bare  right  without  any  occupation,  the  posses- 
sion whereof  may  be  recovered  by  a  suit  or 
action  at  law.  Of  this  class,  therefore,  are  all 
debts,  and  the  securities  for  them,  unless  these  ! 
securities  attach  on  land,  in  which  case,  how-  I 
ever,  although  real  property  in  law,  they  are 
in  equity  considered  as  mere  accessories  to  the 
del  its  secured.  Sums  of  money  due  on  bond,  on  ' 
bills  of  exchange,  and  promissory  notes,  property 
in  the  funds  or  in  public  companies,  all  fall 
within  this  comprehensive  cliUrS,  which,  ori- 
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;  ginall^  so  trifling  as  to  be  hardly  noticed  in, 
early  jurisprudence,  now  comprehends  by  fiir 
the  greater  part  in  value  of  the  movable 
property  of  our  commercial  community.  The 
subjects  of  personal  property  are  distinguished 
from  real  property  by  beine  unaffected  by  the 
feudal  rules  of  tenure,  by  oeing  alienable  by 
methods  altogether  different^  by  passing  in 
the  first  instance  to  the  executors  when  be- 
queathed^ by  will,  and  by  devolving,  on  their 
owner's  intestacy,  not  on  his  heir,  but  on  an 
administrator  appointed  by  the  Court  of  Pro- 
bate, by  whom  they  are  distributed  amongst 
the  next  of  kin  of  the  deceased.  (Williams^ 
On  Personal  Property.) 

Personate  (Lat.  persona,  a  mask).  In 
Botany,  a  term  applied  to  that  form  of  mono- 
petalous  corolla,  in  which  the  limb  is  unequally 
divided  in  a  two-lipped  manner,  the  upper  lip 
being  arched,  and  the  lower  prominent  and 
pressed  against  it,  as  in  the  Snapdragon. 

Personification  or  Prosopopceia  (Or. 
•KfiwrwwvKoita).  In  Bhetoric  and  Composition,  a 
figure  of  speech  ,being  a  species  of  Mbtafhob 
by  which  inanimate  objects,  or  abstract  no- 
tions, are  represented  as  endued  with  life  and 
action:  sometimes  by  being  addressed  as 
living  agents  [Afostrofhb]  ;  at  other  times, 
by  being  coupled  with  attributes  whidi  belong 
only  to  living  agents. 

Perspective  (Lat  perspido,  Ilook  through). 
In  the  Fine  Arts,  the  art  of  delineating  on  a 
given  transparent  plane  or  superficies  objects 
as  they  appear  to  an  eye  placed  at  a  given 
height  and  aistance.  From  this  definition  it  is 
evident  that  to  delineate  the  true  appearance 
of  an  object  on  a  plane  surface,  it  is  neces- 
sary to  know  the  laws  according  to  which 
the  apparent  linear  dimensions  of  an  object 
increase  or  decrease  ;  and  they  are  these  gene- 
rally :  1.  The  visual  angle,  or  the  apparent 
magnitude  of  a  line,  will  be  less  the  greater 
the  distance,  and  the  converse ;  2.  It  wi.l  be 
less  the  more  obli<|nely  a  line  is  viewed  ;  3. 
The  law  of  diminution  will  be  nearly  in  pro- 
portion to  the  obliquity  and  distance  conjointly. 
In  the  following  diagram,  let  the  eye  of  the 


spectator  be  at  I,  and  let  £  F  G-H  be  the  plane 
on  which  the  appearance  of  objects  b  observed. 
This  is  called  tie  perspective  plane,  or  plane 
of  the  picture.  Now  the  appearance  of  every 
object  to  be  delineated  will  vary  according  to 
the  plane  in  which  it  stands,  considered  with 
respect  to  the  perspective  plane;  hence  the 
particular  situations  of  object  planes  are  the 
main  points  for  consideration.  It  is  manifest 
that  any  plane  passing  through  the  eye  can 
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only  be  seen  on  the  perspective  plane  as  a  line ; !  figure  ad'EB.  on  the  perspee^e  plane, 
for  the  eye,  having  neither  elevation  above  nor  j  which  will  be  the  correct  penpective  appear- 
depression  below  such  plane,  can  see  no  part  ance  of  the  gronnd  plane  AD  HE.  Thus,  a  £ 
of  its  surface,  its  edge  being  all  that  is  visible  '  is  the  perspective  of  AE,  nP  of  KP,  and 
to  the  eye.  Of  such  planes  two  are  of  primaiy  dKofvR;  and  lines  that  are  paxnllel  in  the 
importance  in  perspective ;  viz.  the  horizontal  ground  plane  and  perpendicular  to  the  per- 
planef  O  E  L  M,  parallel  to  the  horizon ;  and  |  spective  plane  are  not  so  in  their  pezspediT^ 
the  vertical  planer  Q  P  B  N,  perpendicidar  to  '  picture,  but  converge  to  a  point  t,  called  th« 
the  last.  The  first  intersects  the  perspective  I  point  of  sight,  in  the  perspective  plane,  becansa 
plane  in  the  line  LK,  called  the  horizontal'  exactly  opposite  to  the  eye,  or  the  point  m 
line;  and  the  last  in  the  line  QP,  called  the  |  which  a  perpendicular  from  the  eye  falls  on  the 
vertical  Une.  Planes  not  passing  through  the  ,  plane.  In  the  ground  plane  draw  V  W  panU- 
eye  must  have  a  direct  or  an  oblique  situation  i  lei  to  AD ;  its  perspective  vw  will  be  parallel 
relative  thereto.  If  the  former,  it  must  be  to  adm  the  picture,  and  adwv  will  be  the 
parallel  to  the  perspective  plane,  which  is  !  perspective  of  the  part  AD  WV  in  the  original 
supposed  to  be  placed  directly  before  the  eye ; !  plane.    We  shall  now  proceed  to  a  demonstia- 


thus,  the  plane  A  B  0  D  is  a  direct  one,  and 
parallel  to  the  perspective  plane  G  E.  Of  the 
planes  situated  obliquely  to  the  ejjre,  the  most 
considerable  is  A  £  H  I>,  which  is  called  the 
around  plane,  and  is  parallel  to  that  of  the 
horizon.  From  the  £)regoing  observations, 
then,  it  appears  that  objects  in  the  surfaces  of 
the  horizontal  and  vertical  planes  cannot  be 
seen  by  the  eye  at  I ;  and  therefore  cannot  be 
represented  on  the  perspective  plane.  If  0  B 
be  an  object  in  the  oirect  plane,  and  £ram  the 
extreme  points  O  and  B  the  visual  rays  O  I, 
B 1  be  drawn  to  the  eye  at  I,  thev  wiU  pass 
through  the  perspective  plane  in  tlie  points  o 
and  h,  and  by  joining  them  the  right  line  o  h 
will  be  the  representation  of  the  line  or  object 
O  B  on  the  perspective  plane.  In  like  manner 
the  representation  of  0  A  is  o  a,  and  b  r  and 
a  n  wiU  be  the  representation  of  B  E  and  A  N, 
and  consequentlv  r ban  of  RBAN,  &c.  &c 
So  all  lines  parallel  to  A  B  or  C  D  in  the  object 
plane  will  have  their  perspective  lines  parallel 
to  a  b  and  c  ^  in  the  picture  on  the  perspective 
plane ;  and  however  the  object  plane  A  C  may 
bo  divided,  their  representations  on  the  per- 
spective plane  or  planes  of  the  picture  will 
divide  that  in  a  similar  manner.  The  distance 
of  any  point  B  in  a  direct  plane  from  the  hori- 
zontal or  vertical  plane  has  to  the  distance  of 
its  perspective  from  the  horizontal  or  verti- 
cal line  an  invariable  ratio,  viz.  that  of 
the  distances  of  the  planes  from  the  eye: 
hence  the  forms  of  objects  on  the  perspec- 
tive plane,  when  they  are  presented  in  a 
direct  view,  may  be  drawn  with  facility.  The 
last  species  of  plane  whereon  it  is  supposed 
we  may  view  the  natural  object  is  that  of  the 
ground  itself,  as  A  D  H  E,  above  which  the 
eye  has  more  or  less  an  elevation;  as  iP, 
equal  to  I Y.  This  is  hence  called  the  ground 
plane,  and  its  intersection,  H  E,  with  the  per- 
spective plane  is  called  the  around  line.  It  is 
more  important  than  all  otners,  as  being  the 
common  table,  as  it  were,  on  which  eveiything 
is  placed.  In  respect  to  this  horizontal  plane, 
we  have  seen  that  the  two  remote  angles 
thereof,  A  and  D,  are  represented  by  a  and  d 
in  the  perspective  plane ;  the  other  two  angles, 
E  and  M,  are  in  the  same  plane  also,  as  l:^ing 
common  to  both;  therefore,  by  drawing  the 
lines  aE  and  dU,  there  will  be  formed  the 
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tion  of  what  relates  to  forming  the  perspectire 
appearance  or  picture  of  the  ground  pl^e  and 
objects  upon  it.  Let  A  B  G  D,  m  the  fdloving 
diagram,  be  a  rectilineal  figure  on  the  ground 


plane  YGEC,  contiguous  to  and  at  right 
angles  with  the  perspective  plane  YZSR. 
FH  is  the  distance  of  tlie  plane,  and  HI  the 
height  of  the  eye  at  L  HE  is  parallel  \o 
GB  or  CK,  and  bisects  AD  and  BG  in  the 
points  F  and  E.  On  the  point  E  raise  the 
perpendicular  E  M,  equal  to  H  I,  and  dr&ir 
the  lines  BM,  CM,  GI,  and  KL  Draw  the 
visual  lines,  I  A,  I B,  and  I M,  which  is  called 
the  principal  ray,  and  is  peipendioilar  to  the 
perspective  plane  in  the  pomt  i.  Now  it  is 
evident  that  the  ^lane  I G  B  H  intersects  the 
perspective  plane  m  the  Une  At,  and  the  ray 
B  I,  being  in  the  said  plane  G  M,  must  intersect 
the  line  At  in  some  point  b,  which  is  there- 
fore the  perspective  of  the  point  B :  hence  A  h 
is  the  perspective  of  the  line  AB.  Also,  as 
the  plane  I E  C  M  intersects  the  perspectiTe 
plane  E  Z  in  the  line  D  t,  and  the  ray  I C  is  in 
that  plane,  and  intersects  the  line  t  D  in  the 
point  c,  that  point  will  be  the  perspective  of 
the  point  G,  and  Dc  that  of  the  line  DC. 
Joining  the  points  &c  the  line  be  will  be  the 
perspective  of  the  line  BC  in  the  ground 
plane.  Let  AB  equal  D  G,  then  BC  will  be 
parallel  to  A  D ;  and  as  in  this  case  A  &  is 
equal  to  'Dc,bo  will  be  parallel  to  A  D  also. 
From  this  it  is  manifest  that  all  right  Unes,  as 
BC  in  the  ground  plane,  which  are pardld to 
the  ground  line  A  D,  will  aUo  be  pamld  to  tit 
same  in  their  representations  on  the  penpectivi 
plane.  It  is  moreover  evident  that  the  rwr- 
sentations  Ab,  F«,  Dc,  of  all  lines  AB,F1^ 
DC,  perpendicular  to  the  ground  line  AD, 
converge  or  tend  to  the  point  of  sight  i  in  the 
perspective  plane.  If  the  line  Ad  be  carried 
out  mftnitely  in  the  direction  of  V,  then,  mxf- 


Digitized 


by  Google 


PERSPECTIVE 


posing  the  point  B  to  moye  along  that  line  con- 
tiuuallj,  the  visual  ray  B I  will  keep  rising  on 
the  plane  I  G  B  M  towards  I M,  making  the 
augle  B I M  less  and  less,  till  the  point  B  being 
at  an  infinite  distance,  the  ray  I B  will  coincide 
with  I M,  and  consequently  the  line  A«  will  be 
the  perspective  of  AB  continued  infinitely. 
So  D  t  wul  be  the  representation  of  the  line 
D  C  continued  infinitely.  Hence  the  triangle 
AiD  unllf  on  the  perspective  planet  be  the  true 
represent€Uum  of  the  plane  ABCD  carried 
out  infinitely  on  the  plane  of  the  horizon. 
Hence,  also,  the  line  Y « Z  is  Uie  perspective 
uf  the  horizon  or  boundary  of  the  sight  at  an 
infinite  distance ;  and  therefore  all  objects  on 
the  plane  of  the  horizon  will,  in  their  repre- 
sentations, be  seen  to  rise  from  the  ground 
line  towaids  the  point  of  sight  and  lessen  in 
appearance  as  they  grow  more  distant^  till  at 
last  they  vanish  in  the  horizontal  line  Y  Z. 
We  now  come  to  lines  which  lie  oblique  to, 
or  make  an  angle  with,  the  ground  line  A  D, 
or  any  other  parallel  to  it  Make  A  L  equal  to 
A  G  or  It,  and  draw  A,p  to  make  any  angle 
pARor^AB  with  the  base  AD,  acute  or 
obtuse.  Then  in  the  horizontal  line  Y  Z  take 
tX,  equal  to  L^,  and  draw  pX  and  t  X;  the 
plane  IXpA  will  intersect  the  perspective 
plane  in  the  line  A  X.  Draw  the  visaal  ray 
Ip,  which,  being  in  the 'plane  IX  p  A,  must 
po  through  the  perspective  plane  somewhere  in 
the  line  AX,  which  suppose  at  r.  Then  is 
the  point  r  the  perspective  of  p ;  and  since  the 
point  p  is  supposed  to  pass  from  A  to  j),  in 
describing  the  line  A  o  its  perspective  r  will 
move  in  the  plane  AZ  from  A  to  r,  and. 
describe  the  line  A  r,  which  therefore  will  be 
the  representation  of  the  line  A^.  If  A  j)  be 
carried  out  infinitely,  and  the  point  p  supposed 
to  move  constantly  therein,  its  representation 
r  will  appear  to  move  towards  X,  till  at  length 
the  point  p  being  at  an  infinite  distance,  r 
arrives  at  and  coincides  with  X  in  the  horizon- 
tal line.  A  X  is  therefore  the  representation 
of  the  line  Xp  infinitely  continued ;  and  X  is 
called  the  accidental  pointy  to  which  the  repre- 
sentations of  all  lines  parallel  to  Ajp  tend. 
Let  L P be  taken  equal  to  A L^  and  iZ  equal 
to  » I ;  then,  joining  A  P  and  i  Z,  the  triangles 
A  PL  and  tZI  are  equal.  Then  will  the 
plane  t'AFZ  intersect  the  perspective  j^lane 
m  the  line  A  Z,  which  will  be  the  representa- 
tion of  the  line  AP  carried  to  an  infinite 
distance.  But  since  A  L  is  equal  to  L  P,  and 
L  P  is  parallel  to  A  D,  therefore  A  P  is  the 
diagonal  of  a  square,  and  contains  an  angle 
DAP  of  forty-five  degrees  with  the  ground 
line  A  D ;  hence  the  point  of  distance  Z  is 
that  to  which  all  rays  parallel  to  A  P  tend  in 
the  perspective  plane.  Let  AB  equal  AD; 
then  is  A  B  C  D  a  geometrical  square,  and^its 
diagonal  AC,  whereof  the  representation  is 
Ac ;  and  the  point  e  is  therefore  that  in  which 
the  perspective  diagonal  AZ  intersects  the 
ray  or  radial  line  i  D.  Make  %  Y  equal  t  Z, 
or  i  I,  and  join  D  Y,  and  it  will  be  the  per- 
spective diagonal  of  DB  (the  other  diagonal 
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of  the  square  A  C),  infinitely  continued,  and 
D6  the  representation  of  the  diagonal  BD, 
determined  by  the  intersection  of  the  lines 
DY  and  At^  as  before.  Thus  it  is  demon- 
strated that  A  6  c  D  on  the  perspective  plane 
ASZY  is  the  true  picture  or  perspective 
representation  of  the  original  square  ABCD 
on  the  ground  plane,  as  required. 

From  the  above  principles  are  deduced  the 
common  rules  of  perspective,  •  of  which  we 
shall  give  two  or  three  examples.  A  B  C  D  ii 
a  groimd  plane,  whereon  are  seated  the  objects 
O  and  O'.  The  line  A  B  is  the  plan  of  the 
plane  of  the  picture,  or  its  intersection  with 
the  ground  plane ;  and  C  D  Y  Z  is  the  plane 
of  the  picture,  or  the  perspective  plane,  as 
we  have  before  called  it.  It  will  be  observed 
that  one  of  the  objects,  0,  lies  obliquely 
towards  the  perspective  plane,  and  the  other 
is  parallel  to  it  or  direct.  We  will  first  deal 
with  the  former.  From  the  station  of  the  eye, 
E,  parallel  Ui  a  e  and  e  6,  two  of  the  sides  of 
the  obiect)  draw  the  lines  E  A  and  E  B,  cutting 
the  plane  of  the  picture  in  A  and  B.  Then 
will  A  be  the  vanishing  point  of  all  lines 
parallel  to  a  e,  as  will  be  B  of  all  lines  parallel 
to  eh,  £'  is  the  place  of  the  eye  at  the  inter- 
section of  the  ground  plane  with  the  picture, 
being  a  perpendicular  from  AB  to  E'.  If 
H  H'  be  the  horizontal  line,  then  H.E^,  equal 
to  A  E,  is  the  place  of  the  eye  on  the  perspec- 
tive plane.  From  the  different  points  of  the 
object  aeb  draw  towards  E  as  a  centre  the 
visual  rays  ac^ed^hft  intersecting  AB  in 
<?,  dy  and  /;  and  from  them  continue  upwards 
indefinitely  the  verticals  c  (/,  <i  <f ,  //,  which 
will  be  tile  boundaries  of  the  sides  at  and 


J^l t- 


s  b  respectively.  ^  On  the  plan  continue  one 
of  the  sides  a  d  till  it  intersects  the  picture  in 
h  and  makes  C  h'  on  the  penpective  plane 
equal  to  A  A  on  the  plan ;  ana  draw  the  vertical 
hf  k'  which  will  be  the  line  of  heights  on  which 
they  are  to  be  set  out.  Then,  H  k  p  h^  the 
height  of  the  object  O,  lines  drawn  from  hf 
anap  to  the  vanishing  point  H  will  intersect 
the  verticals  in  q  and  r  and  ^  and  f.  In  like 
manner,  lines  drawn  from  ^  and  r' towaids  the 
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yamshing  point  H  will  give  the  repreBentation 
of  the  other  side.  Lines  drawn  in  opposite 
directions  at  the  top  of  the  figure  (dotted  in 
the  diagram)  will  enable  the  draughtsman  to 
draw  diagonals  from  whose  intersection  a  ver- 
tical may  be  raised  for  crowning  the  object 
with  a  pyramid  or  other  figure.  In  respect  to 
the  object  O',  which  on  the  plan  is  a  square 
circumscribing  a  circle,  the  olgect  being  direct 
or  parallel  to  the  picture,  all  Uiose  lines  paral- 
lel to  it  will  be  horizontal,  and  the  vanishing 
point  of  the  returning  sides  px^qy  will  be 
found  in  E'  (or  E"  in  the  picture),  which,  as 
in  the  former  case,  is  found  by  a  line  from  £ 
parallel  to  those  sides  intersecting  the  picture. 
Similarly,  a  line  from  E  parallel  toxq^  inter- 
secting Uie  picture  in  8,  will  be  the  vanishing 
point  of  all  diagonals  of  a  square  in  that  direc- 
tion. The  visual  rays  tending  to  E,  shown  at 
gkl^  &&,  are  to  be  transferred  to  the  picture 
by  verticals  as  before.  In  this  object  h  h!  h" 
will  be  seen  to  be  the  line  of  heights,  on 
which  all  heights  are  to  be  set  out.  The  per- 
spective extent  of  a  circle  is  easily  obtained 
by  lines  bounding  its  convexity,  transferred  by 
the  visual  rays  skrn  to  the  picture,  which, 
aided  by  the  diameters,  will  give  the  form 
required.  To  give  the  reader  a  general  notion 
of  the  common  mode  of  proceeding  in  perspec- 
tive representations  of  buildings,  we  present 
the  following  diagrams.  B  is  the  plan  of  a 
building  to  be  thrown  into  perspective,  inclined 
to  the  plane  of  the  picture  at  any  angle  vka. 
The  vanishing  points  of  all  lines  parallel  to 


a  6  are  found  by  a  line  from  the  eye  parallel 
to  a  6,  cutting  the  picture  in  V.  Similarly,  V 
is  found  to  be  the  vanishing  point  of  all  lines 
parallel  Ui  cd.  If  a  6  be  continued  to  A,  it 
gives  the  place  of  the  line  H  H',  whereon  the 
heights  of  the  different  parts  of  the  eleva- 
tion A  may  be  set  according  to  their  several 
altitudes.  The  place  of  the  horiaontal  line  is 
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chosen  so  as  to  afford  the  most  agreeable 
representation  of  the  object ;  its  height  depend- 
ing, of  course,  on  that  at  which  the  ^e  woald 
most  probably  be  placed,  or  might  be  supposed 
to  be.  The  visual  rays  to  the  eyes  are  rfiovn 
by  the  dotted  lines.  Having  Uius  prepared 
the  geometrical  plan  and  elevation  of  the 
object,  the  plane  of  the  picture  is  set  out  as 
under;  and  the  reader  must  observe  Uiat  the 


whole  extent  of  it  horizontally  must  not  take 
in  an  angle  of  more  than  sixty  degrees,  that 
being  as  great  as  the  eye  can  take  in  without 
turning  the  head,  though  in  internal  Tieva  a 
greater  extent  is  generally  tolerated.  It  is  to 
be  observed  that  in  this  diagram  the  represen- 
tation, for  the  sake  of  greater  distinctness,  ia 
doubled  in  dimensions  from  the  plan.  The 
place  of  H  H'  is  transferred  to  the  picture,  and 
the  height  carried  down  from  it  to  the  reitical 
lines,  whose  places  have  been  found  by  the 
visual  rays  above  mentioned.  The  vani^iing 
points  V  and  V  are  transferred  to  the  horison- 
tal  line  Y  V,  and  the  horizontal  lines  in  the 
sides  tend  thereto.  It  is  obvious  that  a  simi- 
lar process  enables  the  draughtsman  to  make 
internal  representations,  the  principles  on  which 
they  are  conducted  being  procisdy  the  same. 
It  is  needless  to  expatiate  on  the  importance  of 
perapective  to  die  painter ;  and  thougb  Fresnqj 
has  advised  that  *the  compasses  should  be 
rather  in  his  eyes  than  in  his  hands,' it  is  dear 
that  without  a  knowledge  of  its  laws  he  can 
never  hope  to  succeed. 

That  perapective  was  nnknown  to  the  an- 
cients, as  some  have  supposed,. is  a  mistake. 
What  has  led  to  such  an  error  has  been,  per- 
haps, the  violation  of  its  rules  in  basso-rilie^ 
and  particularly  in  the  reliefe  of  the  Trajan 
Column,  where  attention  to  these  rules  wcmld 
have  been  impossible,  if  not  improper.  Another 
ground  for  the  supposition  is  the  ignoraiice  of 
perapective  displayed  in  the  paintings  of  Hercn- 
laneum  and  Pompeii.  But  such  examples  are 
no  proof.  How  many  painters  of  our  own  days, 
some  of  them  even  possessing  a  certain  sort 
of  reputation,  are  sadly  ignorant  upon  the 
subject.  The  truth  is,  that  the  andents  were 
not  only  eminent  for  their  success  in  painting 
walls  with  architectural  subjects,  but  the? 
were  also  known  to  have  acquired  the  practice 
of  this  branch  of  the  arts  in  the  decorations  of 
their  theatres.  To  such  a  point  of  perfection 
was  it  carried,  if  we  may  rely  on  Pliny,  that  in 
the  decorations  of  the  theatre  of  Clandins 
Pulcher  the  imitations  were  so  strikiiig  that 
the  birds  attempted  to  alight  on  the  tiles  of 
the  roofs.    This  probably,  however,  is  bnt  a 
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ficruratiye  deseription  of  the  work,  and  that  it  | 
was  so  intendea ;  for  otherwise  it  would  be 
drawiiijg  rather  too  laiselj  on  our  credulity. 
Vitravius  tells  us,  in  me  preface  to  his  7th 
book,  that  perspectiye  was  well  understood  at 
a  Tery  early  penod.  His  words  are,  *  Agathar- ' 
chus,  at  the  time  when  .Sschylus  taught  at 
Athens  the  roles  of  tragic  poetiy,  was  the 
first  who  contrived  scenei^,  upon  which  sub- 1 
ject  he  left  a  treatise.  This  led  Democritus 
and  Anaxagoras,  who  wrote  thereon,  to  explain 
how  the  points  of  si^t  and  distance  ought  to 
guide  the  lines,  as  in  nature,  to  a  centre ;  so 
that,  by  means  of  pictorial  deception,  the  real 
appearances  of  buildings  appear  on  the  scene, 
which,  painted  on  a  flat  vertical  surface,  seem 
nevertheless  to  advance  and  recede.'  Neither 
was  the  practice  of  perspective  confined  to  the 
representations  just  mentioned.  Its  know- 
ledge was  considered  equally  necessary  in  pic- 
tures. The  painter  Pamphilus,  whose  cele- 
brated school  of  design  was  at  Sicyon,  taught 
perspectiye  publicly,  and  carried  his  opinions 
on  this  head  to  such  an  extent  that  he  con- ' 
sidered  no  perfect  painting  could  be  executed  I 
without  a  knowledge  of  geometry. 

The  earliest  authors  on  the  subject  whose 
works  have  reached  us  are  Bartolomeo  Bra- 
mantino  of  Milan,  whose  work,  Begole  di  iVo- 
spettiva  e  Misure  ddU  JnHchitd  di  Lomhar- 
dia,  appeared  in  1440 ;  and  Pietro  del  Borgo, 
who,  as  he  died  in  1443,  probably  wrote 
earlier.  Baltazzare  Peruzzi,  improving  on  tke 
methods  of  Pietro,  whom  he  had  carefully 
studied,  very  considerably  advanced  the  science. 
Goido  Ubaldi  followed  him ;  and,  publishing 
his  work  at  Pesaro,  in  1600,  established  its 
principles  on  a  basis  which  left  little  to  be  done 
by  our  countryman  Dr.  Brook  Taylor,  the  first 
Ea^lishman  who  wrote  scientifically  on  the 
subject.  The  works  on  the  subject  are  in 
every  language  very  abundant;  but,  in  our 
own,  the  work  of  Thomas  Malton,  published 
in  folio,  London  177^,  entitled  A  complete 
Treatise  on  Perspective,  in  Theory  and  Praetice, 
on  the  Principles  of  Dr,  Brook  Taylor,  is  the 
most  valuable  to  the  student,  and  should  be  in 
the  hands  of  everyone  who  has  a  desire  to  be 
thoroughly  acquainted  with  the  subject, 
Vempeettwep  ASrial.  [Aebul.] 
Vers]»tratioii  (from  Lat.per8piro,  threathe). 
The  vapour  secreted  by  the  ramification  of  the 
aiticular  arteries  over  the  surface  of  the  body. 
In  the  healthy  state  it  is  slightly  acid  and 
saline.  According  to  Ijavoisier  and  Seguin, 
the  greatest  amount  of  perspiration  exceeds 
six  pounds  in  the  twenty-four  hours,  and 
the  smallest  two  pounds ;  it  is  at  its  maximum 
immediately  after  taking  food,  and  decreases 
during  digestion*  Whatever  quantity  of  food 
is  taken,  or  whatever  are  the  variations  of  the 
atmosphere,  the  same  person,  after  having 
increased  in  weight  by  all  the  food  he  has 
taken,  returns  in  twenty-four  hours  nearly  to 
the  same  weight  he  was  the  day  before,  pro- 
vided he  is  not  growing  and  has  not  indulged 
in  any  excess. 
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The  substances  perspired  are  water,  carbonio 
acid,  saline  substances,  lactic  acid,  and  some 
oiganic  matter.  In  certain  cases  of  disease, 
the  perspiration  is  not  only  greatly  modified  as 
to  quantity,  but  often  as  to  quality.  The  pei> 
spiration  is  secreted  by  the  sudoriferous  or 
sweat  glands,  which  are  situated  in  small  pits 
in  the  deep  parts  of  the  corium,  or  in  the 
subcutaneous  areolar  tissue,  surrounded  by  a 
quantity  of  adipose  tissue.  Their  size  varies ; 
they  are  most  numerous  on  the  palm  of  the 
hand,  and  their  total  number  is  estimated  by 
Krause  to  be  2,381,248  in  the  human  frame. 

Persjxnmetrloal.    [Matrix.] 

Pertailte.  A  reddish  variety  of  Ortho- 
dase,  from  Perth  in  Upper  Canada. 

Verturbatioii  (Lat.  perturbatio).  In  As- 
tronomy, the  deviation  of  a  celestial  body 
from  the  elliptic  orbit  which  it  would  describe 
if  acted  upon  by  no  other  attractive  force  than 
that  of  the  sun,  or  central  body  about  which  it 
revolves.  If  the  planets  exercised  no  attrac- 
tion on  each  other,  the  orbit  described  by  each 
of  them  would  be  accurately  an  ellipse,  having 
the  sun  in  one  of  its  foci ;  and  the  law  of  the 
motion  would  be  such  that  the  area  described 
by  a  straight  line  joining  the  centre  of  the  sun 
and  the  planet  would  describe  equal  areas  in 
equal  times.  But  in  consequence  of  the  universal 
gravitation  of  matter,  every  body  in  the  sys- 
tem is  more  or  less  afiected  by  the  attrac- 
tive influence  of  all  the  others,  and  is  conse- 
quently forced  to  deviate  from  the  path  it 
would  describe  in  virtue  of  the  central  force 
acting  alone.  The  forces  which  cause  these 
deviations  are  called  the  perturbing  forces; 
and  the  determination  of  their  efiect  on  each 
orbit  is  the  great  problem  of  physical  astro- 
nomy. 

The  simplest  case  of  the  problem  is  a  system 
in  which  there  are  only  three  bodies— a  central 
bod^  and  two  revolving  bodies,  disturbing  the 
motions  of  each  other.  Such,  for  example, 
would  be  the  case  of  the  sun,  the  earth,  and 
the  moon,  if  all  the  other  planets  were  con- 
ceived to  be  annihilated,  or  at  so  great  a  dis- 
tance that  their  disturbing  force  was  rendered 
insensible.  For  the  sake  of  perspicuity,  let 
one  of  the  revolving  bodies  be  called  the 
disturbed  and  tiie  other  the  disturbing  body. 
Now  it  is  by  no  means  difficult  to  obtain  a 
ffeneral  idea  of  the  effects  that  must  be  pro- 
duced by  the  disturbing  force.  It  is  easy  to 
see,  for  example,  that  in  certain  positions  of 
its  orbit  the  motion  of  the  disturbed  body 
must  be  accelerated,  and  in  others  retarded ; 
that  in  one  case  it  may  be  drawn  above,  and  in 
another  depressed  below  the  plane  of  the  orbit 
which  it  would  describe  about  the  central  body. 
But  a  far  more  difficult  problem  remains — 
namely,  that  of  determining  the  ultimate  efiect 
of  the  reciprocal  action  of  uie  revolving  bodies 
after  an  infinite  number  of  revolutions.  When 
the  masses  and  distances  of  the  bodies  are 
supposed  to  be  given,  this  is  a  problem  of  pure 
mathematics;  but  such  is  its  difficulty,  that 
even  when  restricted  to  three  bodies,  its  gene- 
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ral  solution  tranaoends  the  pover  of  analTsis*^^ 
and  it  is  only  in  a  particnlar  case  (that,  how-  , 
eTer,  which  is  presented  bj  nature),  namely,  | 
when  the  mass  of  the  disturbing  body  is  very 
small  in  comparison  of  the  central  one,  that 
mathematicians  have  succeeded  in  integrating 
the  equations  of  motion,  and  determining  the 
final  results. 

It  is  easy  to  oonoeiye  that  if  the  problem 
presents  great  difficulties  when  only  three 
txxiies  are  taken  into  consideration,  these 
difficulties  must  be  infinitely  increased  when 
it  is  attempted  to  inrestigate  the  reciprocal 
actions  of  all  the  individuals  composing  the 
solar  system.  To  determine  the  circumstances 
of  the  motions  of  so  many  bodies  projected  in 
space  and  abandoned  to  their  mutual  attrac- 
tions, is  a  problem  indeed  which  far  transcends 
the  power  of  any  known  calculus.  Neverthe- 
'less,  there  are  circumstances  in  the  peculiar 
constitution  of  the  solar  system  which  enable 
us  not  only  to  foresee  the  general  effect,  but 
to  determine  the  form  and  dimensions  and 
position  of  an  orbit,  and  the  place  of  the  body 
in  it,  at  any  given  time,  past  orftiture,  with  all 
the  precision  which  astronomical  observations 
admit  of.  These  drcumstanees  are  the  following : 
In  the  first  place,  by  reason  of  the  immensely 
preponderating  attraction  of  the  sun,  the  force 
by  which  any  planet  is  attracted  by  another  is 
extremely  feeble  in  comparison  of  that  by 
which  it  is  retained  in  the  orbit  it  would 
describe  if  there  was  no  other  body  than 
itself  and  the  sun.  Henoe  the  deviations  from 
that  orbit  are  small,  and  the  disturbing  action 
of  each  planet  admits  of  being  computed 
independently  of  the  others.  In  the  second 
place,  all  the  large  planets  are  confined  to  a 
zone  of  a  few  degrees  in  breadth,  and  there- 
fore can  exert  only  a  comparatively  feeble 
influence  in  drawing  one  another  from  the 
planes  of  their  orbits.  In  the  third  place,  the 
system  is  Broken  up  into  subordinate  and 
partial  systems,  which  are  almost  independent 
of  one  another.  Thus,  for  example,  the  sun, 
Jupiter,  and  Saturn  form  a  system,  in  which 
the  two  planets  exert  a  very  sensible  action  on 
each  other,  but  are  very  httle  affected  by  the 
influence  of  any  other  body ;  and  the  same  is 
the  case,  though  in  a  less  degree,  with  Venus 
and  the  earth.  By  reason  of  these  circum- 
stances, mathematicians  have  been  enabled  to 
accomplish  what  would  otherwise  have  been 
impossible,  and  to  express  the  disturbing 
forces  of  the  several  bodies  of  the  system  by 
algebraic  equations,  from  which  the  positions 
of  all  the  planets  and  the  principal  satellites 
are  computed  for  several  years  to  oome,  and 
reduced  into  tables  for  the  purposes  of  naviga- 
tion. 

The  inequalities  produced  in  the  motions  of 
the  planets  by  their  reciprocal  actions  are 
divided  into  two  kinds.  The  first  depend 
on  the  eonfiffuratioM  of  the  planets,  i.  e. 
their  relative  positions  with  regard  to  each 
other;  and,  as  the  inequalities  depending  on 
this  cause  increase,  diminish,  and  disappear 
874 


after  certain  intervals  of  time,  they  are 
called  pericdie  tnequaHties.  Those  fi  the 
second  kind  are  independent  of  the  relative 
positions  of  the  planets :  they  are  also  periodic, 
but  their  periods  are  incomparably  longer  than 
those  of  uie  first  kind ;  henoe  they  are  called 
secular  iTuguaUties,  as  if  their  periods  were  not 
to  be  reckoned  by  yean,  but  by  centuries.  It 
is  by  the  discovery  of  the  periodic  nature  and 
ultimate  compensation  of  all  the  inequalities 
of  both  kinds  occasioned  by  the  perturiHog 
forces,  that  the  permanent  stalnlity  of  the 
system  is  demonstrated. 

In  order  to  assure  the  stability  of  the  plane- 
tary orbits,  three  elements  must  remain  eon- 
stant,  or  be  subject  only  to  smaU.  periodic 
fiuctuations.  These  are:  1.  The  major  axis 
of  the  orbit,  or  the  planet's  mean  distance 
(torn  the  sun;  2.  The  inclination  of  its  arh\i 
to  a  fixed  plane ;  and,  3.  The  eccentricity  of  tiie 
orbit.  Now,  with  respect  to  the  major  axes,  it 
has  been  demonstrated  by  Lagrange  that  th«>j 
are  exempted  altogether  from  secular  inequali- 
ties, and  are  subject  only  to  periodical  changes 
depending  on  the  oonfignratioiis  of  the  planets. 
They  are  therefore  restored  to  their  former 
values  when  the  planets  resume  the  same 
relative  positions;  and  thdr  mean  valnes, 
and  consequently  the  mean  motions  vhidb 
depend  upon  them,  remain  unalterably  the 
same.  With  regard  to  the  inclinataoos  and 
eooentricities,  they  are  affected  both  by  periodic 
and  secular  inequaUtaes ;  but  their  secular 
changes  are  confined  within  very  small  limits, 
and  ultimately  work  out  a  compensation ;  and, 
further,  the  inclinations  and  eccentricities  of 
the  different  orbits  are  connected  with  each 
other  in  such  a  manner,  that  whatever  any  one 
orbit  gains  in  either  of  these  respects  is  lost 
among  the  others.  These  relations  are  d«6ned 
by  the  two  following  theorems,  discova«d  bj 
Lagrange,  than  which  analysis  has  furnished 
no  more  remarkable  or  beautiful  results : — 

1.  If  the  mass  of  every  planet  be  multiplied 
by  the  souare  root  of  the  migor  axis  of  its 
orbit,  and  the  product  by  the  square  of  the 
tangent  of  its  inclination  to  a  fixeid  plane,  the 
sum  at  fdl  these  products  will  be  constantly 
the  same  under  the  infiuenoe  of  their  mstsal 
attraction. 

2.  If  the  mass  of  each  planet  be  multiplied 
by  the  square  root  of  the  axis  of  its  orbit,  and 
the  product  by  the  square  of  the  eccentricity, 
the  sum  of  aU  such  products  throughout  the 
system  is  invariable. 

From  the  periodic  nature  of  the  changes 
produced  in  the  three  elements  mentioned 
above,  it  follows  that  the  whole  effect  of  the 
perttirbing  forces  is  to  cause  the  system  to 
oscillate  about  a  mean  state;  that  the  in- 
equalities of  the  planetary  motions  are  all 
compensated  in  the  long  run ;  and  that  conse- 
quently the  system  contains,  within  itself  no 
element  of  destruction,  but  is  calcnlated  to 
endure  for  ever,  unless  an  external  ibrce  be 
introduced.  These  results  of  theory  are,  in  a 
speculative  point  of  view,  by  far  the  most 
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interesting  in  the  whole  range  of  astronomioal 
discovery.  They  are  not  deduced,  however, 
from  the  solution  of  the  ^neral  problem  of 
the  motion  of  bodies  mutually  attracting  each 
other,  but  are  founded  on  cert^n  conditions 
which  belong  to  the  individual  system;  viz.  1. 
That  the  eccentricities  of  the  orbits  are  incon- 
siderable; 2.  That  the  inclinations  to  the  plane 
of  the  ecliptic  are  small ;  and,  3.  That  all  the 
planets,  primary  and  secondary,  move  in  the 
same  direction.  Now  these  conditions  are  not 
necessary  consequences  of  gravitation.  For 
anything  that  has  been  proved  to  the  contrary, 
a  system  might  exist  under  the  Newtonian  law 
of  gravitation  in  which  not  one  of  them  would 
be  satisfied.  Of  their  final  causes,  however,  we 
are,  and  may  ever  remain,  entirely  ignorant ; 
but  the  fact  of  their  existence  (for  the  chances 
are  almost  as  infinity  to  one  that  they  are 
not  accidental)  proves  clearly  enouffh  that  the 
primitive  impulse  which  determined  the  direc- 
tions of  the  different  motions  must  have  been 
communicated  to  all  the  planets  and  satellites 
by  the  same  mechanical  cause. 

The  history  of  the  problem  of  the  perturba- 
tions dates  from  the  discovery  of  universal 
gravitation.  Newton  himself  pointed  out  the 
general  effects  which  the  mutual  attractions 
of  the  planets  must  have  in  disturbing  the 
motions  of  each  other,  and  applied  his  theory 
to  the  investigation  of  the  precession  of  the 
equinoxes,  and  the  inequalities  of  the  moon, 
lie  problem  of  three  bodies  was  solved  by 
Clairant,  D'Alembert,  and  Euler,  about  the 
middle  of  the  last  century.  Euler  first  pointed 
out  the  periodic  nature  of  the  variations  of  the 
orbits  of  Jupiter  and  Saturn  occasioned  by 
their  mutual  perturbations.  Laplace  remarked 
that  on  taking  account  of  some  of  the  first 
terms  of  the  analytical  developement  of  the 
expressions  of  the  perturbed  orbits,  those  on 
which  the  secular  inequalities  depend  are  ca- 
pable of  increase  only  within  certain  limits; 
and  Lagrange  demonstrated  generally  that  no 
secular  inequahty,  or  term  proportional  to  the 
time,  can  possibly  enter  into  the  expression  of 
the  greater  axis  of  the  orbit,  or  the  mean 
motion  which  depends  on  it.  It  may  be  said 
that  the  discoveries  of  these  two  great  mathe- 
maticians completed  the  theory  of  gravitation, 
inasmuch  as  every  inequality  in  the  system 
not  previously  accounted  for  was  by  them 
referred  to  its  proximate  cause,  and  its  analy- 
tical expression  assigned.  The  labours  of  all 
suoceedmg  mathematicians  in  the  department  of 
physical  astronomy  have  been  confined  to  the 
extension  and  simplification  of  their  theories. 

It  may  be  affirmed  that  the  discovery  of 
the  planet  Neptune  simply  by  means  of  a 
searching  investigation  mto  the  unknown 
cause  of  some  of  &e  outstanding  perturbations 
of  the  planet  TJrantis,  for  ever  set  the  seal  on 
the  theory  of  universiELl  gravitation. 

M.  Leverrier  is  now  occupied  upon  a  com- 
plete investigation  into  the  mutual  perturba- 
tions and  masses  of  the  different  members  of 
the  solar  system. 
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For  a  popular  account  of  this  subject,  the 
reader  may  consult  Laplace,  Svsteme  du  Monde, 
Sir  J.  Herschel's  Outlines  of  Astronomy ^  and 
Airy's  Gravitation,  The  mathematical  theory 
is  contained  in  the  Micanique  CHestSy  and  other 
works  on  physical  astronomy.  (Playfair, 
Outlines  of  Natural  Philosophi/;  "Woodhouse, 
Astronomy fYohii. ;  Pont^comant,  TTUorisAna- 
lytique  du  Systhne  du  Monde ;  Gautier,  Essai 
Historique  sur  le  Problhne  des  Trois  Corps.) 

PortoMls.    [HoopiNo  Cough.] 

Pemle  (Lat.  perula,  a  little  satchd).  In 
Botany,  the  covering  of  a  leaf-bud  formed  by 
scales. 

Pemvlaii  Balaam.  The  produce  of  the 
Myrospermum  peruiferumt  a  tree  which  grows 
in  the  warmest  parts  of  South  America.  It  is 
obtained  by  boinng  the  twigs  in  water,  and  is 
a  thick  brown  liquid,  of  a  fragrant  odour,  and  a 
pungent  and  bitterish  flavour. 

Perawlan  Bark.    [Cinchona..] 

PeruTlne.  One  of  the  products  of  the  dis- 
tillation of  Peruvian  Balsam.  Its  formula  is 
CigHjo  Og.    It  is  a  light  oily  fluid. 

Peatllenoe  (Lat.  pestilentia,  from  pestis,  a 
pla^).  Any  contagious  or  infectious  disease 
which  is  endemic  or  epidemic,  and  mortal 
[Plaotjb.] 

Petals  (Gr.  ir^oXor,  a  leaf).  In  Botany, 
petals  are  the  divisions  of  the  corolla  of  a  planU 
Flowers  in  which  the  divisions  are  all  united  are 
called  monopetalous  or  yamopetalous ;  those  in 
which  they  are  all  separate  are  polypetalous. 

Vetallsm  (Gr.  ir€ra\i<rtx6s,  from  ir4ra\oy). 
In  Greek  Antiquities,  a  form  of  condemnation 
practised  at  Syracuse,  by  which  persons  con- 
sidered dangerous  to  the  state  were  banished 
for  five  years,  with  leave  to  enjoy  their  estates 
and  to  return  after  that  period.  It  was,  in  fact, 
only  another  form  of  the  Athenian  ostracism 
[Ostracism]  ;  but  in  the  latter  the  condemnation 
was  written  on  shells  and  lasted  for  ten  years, 
whereas  in  petalism  leaves  were  employeo,  and 
the  condemnation  lasted  only  five  years. 

Petalite  (Gr.  ir^T«\oK,  a  leaf;  from  its 
lamellar  structure  in  one  direction).  A  Swedish 
mineral  of  a  white,  greyish,  or  greenish  colour; 
often  with  a  tinge  of  red.  It  is  an  anhydrous 
silicate  of  alumina,  soda,  and  lithia ;  sometimes 
containing  as  much  as  five  or  six  per  cent,  of 
the  latter. 

Petalooerans  (Gr.  WroAov ;  jce'pof ,  a  horn). 
A  tribe  of  Coleopterous  insects,  including  those 
which  have  antennae  terminated  by  a  foliated 
mass. 

Petaloldeous  (Gr.  ir^roAov,  and  c78o$,  like- 
ness). A  term  applied  by  botanists  to  any  organ, 
not  being  a  petal,  the  texture  and  colour  cf 
which  resemble  those  of  a  petal. 

Petard  (Fr.).  In  Artillery,  an  engine 
formerly  much  used  for  breaking  down  gates, 
barricades,  &c  The  petard  was  formed  of  gun 
metal,  was  bell-shaped,  and  held  from  nine  to 
twenty  pounds  of  gunpowder.  When  about  to 
be  used,  it  was  screwed  to  a  thick  plank,  and 
suspended  before  the  gate  to  be  burst  open. 
Gtmpowder  in  loose  bags,  being  equally  effica- 
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cioug,  is  now  employed  for  the  same  pnrposo ; 
but  reiy  probably  the  principle  of  the  petard 
will  again  be  applied  to  bursting  open  gates, 
&c.  by  gun-cotton. 

Petasns  (Gr.  irircuros).  A  broad-brimmed 
hat  used  on  journeys  by  the  ancient  Greeks ; 
hence  a  petasus  with  wings  attached  to  it  is 
the  emblem  of  Hbbhbs. 

Petanrlst  (Gr.  ir^avpor,  a  perching  poU, 
probably  from  ir^<ravpot,  the  JEolic  form  of 
fAer4o>pos,  on  high).  The  name  of  a  genus  of 
Marsupial  animals,  termed  Petanrus  by  Shaw, 
in  which  the  head  is  rather  short,  tlie  ears 
small  and  hairy ;  the  skin  of  the  flanks  is  ex- 
tended between  the  anterior  and  posterior 
limbs,  and  coyered  with  hab ;  and  the  tail  is 
not  prehensile.  The  genus  inhabits  New  South 
Wales. 

PeteoblflB  (Ital.  petecchia).  Small  red  spots 
produced  by  the  eflfbsion  of  drops  of  blooa  in 
the  skin,  immediately  under  the  cuticle.  They 
somewhat  resemble  flea-bites,  and  indicate  an 
altered  and  impure  state  of  the  blood. 

Petei^-penoe.  The  popular  name  of  an 
impost^  otherwise  termea^A«/e0  of  RottM,  or, 
in  the  Anglo-Saxon,  Ronuscot:  originally  a 
voluntary  offering  by  the  fidthfiil  to  ue  see  of 
Bome;  afterwards  a  due  levied  in  various 
amounts  from  every  house  or  family  in  a 
countiv.  Peter-pence  were  paid  in  France, 
Poland,  and  other  realms.  In  England  this 
tax  is  recognised  by  the  Norman  laws  of 
William  the  Conqueror.  Edward  III.  dis- 
continued the  payment  when  the  popes  resided 
at  Avignon ;  but  it  was  afterwards  revived,  and 
finally  ceased  in  the  reign  of  Henry  VUL 

Petiole  (Lat.  petiolus,  a  smmfoot).  In 
Botany,  that  portion  of  a  leaf  whidi  connects 
the  lamina  with  the  stem  of  a  plant;  the 
footstalk. 

Petit  TreAson.  In  Law,  the  offence  of 
murder  by  a  subordinate  in  certain  cases ;  as 
by  a  servant  of  his  master,  an  ecclesiastic  of 
his  prelate,  a  wife  of  her  husband.  But  the 
distinction  between  this  and  ordinary  murder 
is  now  abolished. 

Petit*-ffralii.  An  essential  oil  obtained 
from  the  fruit  and  leaves  of  the  Serille  Orange, 
Citrus  bigaradia, 

Petmo  Piinelpll  (Lat.  a  demand  of  the 
principle).  In  Logic,  a  popular  designation 
for  a  species  of  vicious  reasoning,  which  con- 
sists in  tacitly  assuming  the  proposition  to 
be  proved  as  a  premiss  of  the  syllogism  by 
which  it  is  to  be  proved :  vulgo,  begging  the 
question. 

Petition  (Lat.  petitio).  This  word  signifies 
generally  a  supplication  preferred  by  one  person 
to  another,  who  is  supposed  to  be  capable  of 
granting  the  request.  The  right  of  the  British 
subject  to  petition  either  house  of  parliament, 
or  the  king,  was  declared  by  the  Bill  of  Rights. 
But  this  Act  is  not  considered  as  having  repealed 
13  Ch.  11.  Stat  1  c.  6,  by  which  it  iscrimmal  to 
solicit  or  procure  the  putting  the  hands  of  more 
than  twenty  persons  to  a  petition  for  altera- 
tions in  chuKh  or  state,  unless  by  consent  of 
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three  or  move  justices,  or  a  migority  of  the 
grand  jury  at  assizes  or  sessions,  &c :  and 
repairing  to  the  king  or  pariiament  to  deliTt-r 
such  petition  with  above  the  number  of  t«*n 
persons  is  also  rendered  criminaL 

Pbtitiok.  In  Equity  Jurispmdeoce,  &n 
application  in  writing  addressed  to  the  Lord 
Chancellor  or  the  Master  of  the  Rolls,  in 
which  certain  facts  are  set  forth  as  the  groond 
on  which  the  petitioner  rests  his  prayer  for 
the  order  and  curection  of  the  court. 

Petition  of  SlffHt.  In  Law,  one  of  the 
common  law  methods  of  obtaining  posseseioa 
or  restitution  from  the  crown  of  real  or  personal 
property.  The  proceedings  upon  a  petition  of 
right  have  lately  been  simplified  and  improved 
by  Stat  23  &  24  Vict,  c  34. 

In  English  History,  the  Parliamentary  de- 
claration, made  in  the  third  year  of  Charles  I. 
(3  Ch.  I.  c  I),  of  the  liberties  of  the  people, 
and  assented  to  by  the  erown,  is  oommoiilj 
termed  the  Petition  of  Right. 

Petlwerlaoeee  (Petiveria,  one  of  the  sene- 
ra).  A  small  natural  order  of  monochlamyaeoDS 
Exogens,  belonging  to  the  Sapindal  alliance,  in 
which  they  are  known  by  having  apetaloos 
flowers,  and  a  solitary  carpel.  They  are  found 
in  the  West  Indies  and  tropical  America.  BeH- 
veria  alUacea,  the  Guinea-hen  weed  of  the  West 
Indies,  has  a  strong  garUc-like  odour,  and  is 
excessively  acrid ;  it  is  used  in  warm  baths  to 
restore  motion  to  paralysed  limbs. 

Petonr*  The  Chinese  white  copper ;  it  is 
an  alloy  of  copper  and  nickeL    [Pajlfoxo.] 

Petrels.  In  Ornithology,    [f  bocbllabije.] 

Petrliketlons  (Lat.  petra,at^ofte,and&cio, 
I  make),  A  general  term  by  which  naturalists 
designate  the  conversion  of  vegetable  or  animal 
materials  into  a  stony  substance.  The  word  is 
equivalent  to  such  expressions  as  organised 
fossils,  organic  remains,  &c.,  which,  however, 
are  all  liable  to  exception  on  the  ground  of  not 
distinctly  explaining  what  they  are  meant  to 
define;  and  though  the  term  petrifaction  is 
itself  open  to  censure  on  the  same  score,  it  does 
not  seem  that  any  other  word  more  acceptable 
to  the  naturalist  has  hitherto  been  found  to 
supersede  it. 

Petrobnulans.  The  followers  of  Peter 
de  Bruys,  who,  in  the  twelfth  century,  de- 
claimed against  the  vices  of  the  clergy,  and 
gained  numerous  adherents  in  the  South  of 
France.  The  exact  opinions  which  he  advanced 
are  to  be  collected  only  from  the  assertions 
of  his  adversaries,  who,  at  a  time  when  the 
lower  classes  throughout  Europe  were  listening 
eagerly  to  violent  oppugners  of  the  dominant 
church,  did  not  fail  to  exaggerate  their  doc- 
trines to  suit  their  own  purpo»e&  Besides 
the  vague  charge  of  Manicheism  which  was 
made  against  most  of  these  sectarians,  the 
imputations  cast  upon  them  refer  chiefly  to 
their  contempt  for  the  ordinances  of  the  church ; 
in  which,  alonff  with  the  real  abuses  of  the  dav, 
the  crucifixes,  images,  and  relics,  the  ignomnt 
multitude  may  have  included  the  sacraments 
and  other  rites  and  ceremonies  in  indiscriminate 
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abhorrence.  A  treatise  was  composed  against 
them  by  St.  Bernard.  (Faber^s  Mbigenses  and 
Waldensea ;  Waddington's  Mst.  of  the  Churchy 
eh.  xviiL;  Milman's  Latin  CkristtanUyt  bk.  iz. 
eh.  viii.) 

Petrolmtm  (Or.  itvrpa,  Lat.  petra,  a  roeXe; 
oleum,  oil).  Bock  oU.  A  hqnid bitumen,  found 
in  seyeral  parts  of  Europe,  in  Persia,  in  the 
West  IndieSi  and  in  profiise  abundance  in  the 
United  States  and  Canada.  These  oils  vary 
in  colour  and  consistence,  and  their  specific 
gravity  ranges  between  0*83  and  0'89.  When 
subjected  to  fractional  distillation,  they  may 
be  resolved  into  several  hydrocarbons,  some  of 
them  volatilising  on  exposure  to  the  air,  and 
leaving  scarcely  any  residue.  They  have  lately 
become  of  considerable  commercial  importance, 
and  are  used  for  burning  in  lamps,  as  solvents 
for  caoutchouc  and  gutta  percha,  and  some<r 
times  as  fuel 

PetroUiu  A  substance  obtained  by  dis- 
tilling the  petroleum  of  Rangoon;  analogous 
to  paraffin. 

Petromarsoa  (a  word  coined  from  Gr.  ir«- 
rpoSf  a  stone,  and  fi^»,  to  be  shut,  as  of  the  lips). 
A  genus  of  cyclostomous  fishes,  comprising  the 
Inmpreys,  in  which  the  skeleton  is  imperfectly 
developed,  and  the  pectoral  and  ventral  fins  are 
absent  Three  species  are  known  in  England, 
P.  marinus,  P.  Planeri,  and  P.fluviatUia.  The 
last  is  the  lampeon,  or  lamprey,  which  was  for- 
merly caught  m  great  numbers  in  the  Thames ; 
but  the  fishery  has  of  late  much  decreased. 

PetroaeUnnm  (Gr.  vtrpoiriKivoy,  rock 
parsley).  The  scientific  name  of  the  genus 
which  contains  the  Parsley,  a  plant  exten- 
sively cultivated  in  our  gardens  for  its  use  as 
a  potherb,  and  also  for  garnishing.  The  re- 
semblance of  the  leaves  of  the  common  plain- 
leaved  Parsley  to  those  of  the  poisonous  Fool's 
Parsley  {^husa)  has  sometimes  resulted  in 
serious  consequences,  when  the  latter  have  been 
accidentally  substituted  for  the  former.  Hence 
it  is  better  and  safer  to  use,  for  all  culinary 
purposes,  only  the  curled-leaved  varieties, 
which  are  sufficiently  common. 

Petrosilex  (Gr.  ftirpov,  a  rock,  and  Lat. 
fiilex,  flint).  A  name  for  Adinole  or  compact 
impure  Felspar,  like  that  forming  rock-masses, 
or  the  base  of  porphyry. 

Petty  Jury*  The  jury  in  criminal  cases 
who  try  prisoners  against  whom  a  true  bill  has 
been  found  by  the  grand  jury. 

Petty  &aroeny«  A  name  applied  to  the 
crime  of  stealing  goods  to.  the  value  of  twelve 
pence  or  under,  m  distinction  to  grand  larceny, 
or  the  stealing  of  goods  above  that  value,  which 
was  formerly  punishable  with  death.  The 
distinction  between  grand  and  petty  larceny,  and 
the  capital  punishment  of  the  former,  were  both 
abolished  in  1807  (stat  7  &  8  Geo.  IV.  c.  29). 

[LARCXirT.] 

Petty  Ollloen.  On  Shipboard,  a  superior 
class  of  seamen  and  artificers.  They  correspond 
in  rank  and  (mutatis  mutandis)  in  duties  to  non- 
commissioned officers  in  the  army  or  foremen 
in  civil  life. 
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from  petun,  the  Brazilian  name 
of  tobacco).  This  name,  applied  to  the  present 
genus  in  consequence  of  its  near  relation  to  the 
tobacco  plant,  represents  a  popular  garden 
flower  of  the  Solanaoeous  family,  remarkable 
for  its  large  showy  funnel-shaped  or  salver- 
shaped  flowers,  which,  originally  wlute  or 
purple,  have  become  varied  in  the  hands  of  the 
gardener  till  they  embrace  nearly  every  shade 
between  the  two,  the  colours  being  either  plain, 
or  veined  in  a  variety  of  ways,  or  sometimes 
striped.  They  rank  amongst  what  are  called 
half-hardy  plants,  and  are  great  ornaments  of 
the  summer  flower  garden. 

Petmitse  or  PeH-tim-tse.  A  felspathic 
rock,  containing  an  admixture  of  quartz,  and 
used  in  China,  when  mixed  with  ^olin,  for 
making  porcelain. 

^  Petworth  XCarble.  A  variously  coloured 
limestone,  occurring  in  the  weald-clay,  and  com- 
posed of  the  remains  of  fresh-water  shells.  It 
IS  also  called  Sussex  marble. 

Petslte.  A  v&riety  of  Hessite  or  Telluric 
silver,  in  wliich  a  part  of*  the  silver  is  replaced 
by  gold.  It  is  found. in  the  mines  of  Nagyag, 
and  named  after  Petz,  by  whom  it  was  ana- 
lysed. 

Penoedanlne  (Gr.  itwK^Zw6s,  hitter).  A 
crystallisable  principle  existing  in  the  root  of 
Hog's  Fennel  or  Sulphur-wort,  the  Peucedanum 
officinale  of  botanists. 

Penoyl  (Gr.  ireiJini,  a  fir-tree).  A  liquid 
obtained  by  the  action  of  lime  upon  the  hydro- 
chlorate  of  oil  of  turpentine,  of  whidi  oil  it 
appears  to  be  an  isomeric  modification.  Its 
formula  is  CigHg. 

Peatliigeiian  acap  or  Table  (Ger.  Peu- 
tinger  Tafel ;  so  called  from  Conrad  Peutinger, 
a  native  of  Augsburg,  who  was  the  first  to  make 
it  generally  known).  The  name  given  to  a  map 
of  the  roads  of  the  ancient  Roman  .world, 
written  on  parchment,  and  supposed  to  have 
been  constructed  about  the  time  of  Alexander 
Severus,  A..D.  226.  The  original,  which  is  21 
feet  in  length,  and  only  about  one  foot  in  width, 
is  deposited  in  the  imperial  library  at  Vienna ; 
but  copies  of  it  are  to  be  found  in  the  Ptolemy  of 
Bertius;  in  Home,  OrbisDelincaiio;  in  Bergier, 
Traits  HistcTiquedts  Grands  ChnninsdeF  Empire 
Romuin ;  ana  part  of  it  in  Murray's  Encyclo- 
padia  of  Geography.  Combined  with  the  ee\e' 
hT&tedAntonine  livierary,  which  it  serves  admir- 
ably to  illustrate,  though  it  differs  in  several 
essential  particulars,  the  Peutingerian  Table 
may  be  justly  regarded  as  one  of  the  most 
valuable  bequests  of  ancient  geography  to 
modem  times.  In  this  table  the  nigh  road 
which  traversed  the  Koman  empire  in  the 
general  direction  of  east  and  west  is  made  the 
first  meridian,  and  to  this  every  part  is  subjected. 
The  objects  along  this  line  are  minutely  and 
faithfully  exhibited  ;  but  of  those  lying  to  the 
north  and  south  of  it  only  some  general  notion 
can  be  conyeyed.  From  the  novel  and  peculiar 
construction  of  the  table,  every  object  is  of 
course  enormously  extended  m  length  and 
reduced  in  breadth.    (Mannert's  Introduction 
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to  hifl  edit,  of  the  Peutingerian  Table,  Leipsic 
1824.) 

Vewtar  (Old  Fr.  pentre^  Dntch  peautej*, 
speanter :  Wedgwood).  An  alloj  of  tin  with 
lead  and  antimoDj  freqaently  bears  this  name ; 
but  the  best  pewter  was  formerly  made  of  12 
parts  of  tin  with  1  of  antimony,  and  a  reiy 
small  addition  of  copper.  A  fine  pewter  is 
made,  according  to  Aiken,  by  fosing  together 
100  parts  of  tin,  8  of  antimony,  1  of  bismuth, 
aud  4  of  copper.  The  use  of  these  additions  to 
tin  is  to  harden  it  and  presenre  its  colour ;  and 
a  good  pewter,  when  dean  and  polished,  has 
a  silvery  lustre,  and  does  not  readily  tarn- 
ish. Common  pewter,  of  which  measures  and 
pewter  pots  are  made,  is  an  alloy  of  lead  and 
tin. 

Veyer*B  CMands.  Small  glandular  sacculi 
peculiar  to  the  mucous  membrane  of  the  small 
intestines.  When  scattered  singly,  they  are 
called  glandula  soUtaria;-  when  they  are 
aggregated  into  groups,  they  are  termed 
fflandula  agminatm  or  Pe^er^s  patches,  from 
the  anatomist  who  first  described  them.  [Ao- 
MiNATB  Glands.] 

Vesopliaps  (Gr.  wt&s^ pedestrian,  and  fd^, 
pigeon).  A  genus  of  extinct  columbine  birds, 
found  by  Leguat  in  the  island  of  Bodnguez 
and  termed  solitaire,  A  few  bones  have  been 
preserved  in  the  Paris  and  Glasgow  collec- 
tions, and  some  have  lately  reached  this 
country.  The  figure  of  Leguat  indicates  a 
Struthious  affinity  in  the  bird,  but  the  leiga  and 
neck  were  longer,  the  beak  shorter,  and  the 
wings,  though  usoless  in  flighty  were  somewhat 
more  developed  than  in  Didus.  Guvier  pointed 
out  its  gallinaceous  affinities,  and  Strickland 
{Dodo  and  its  Kindred,  114)  remarks  that  the 
short  arched  beak,  and  the  defensive  structure 
of  the  wings,  remind  us  of  the  cassowair 
rather  than  the  dodo,  but  the  osteological  evi- 
dences indicate  that  it  offers  many  points  of 
analogy  with  the  dodo  and  the  pigeons. 

MklBaii.  A  name  given  by  Professor  Cay- 
ley  to  certain  functions  which  occur  in  the 
solution  of  the  following  important  problem  in 
the  theory  of  differential  equations,  well  known 
as  Pfaff s  problem.  To  reduce  the  differential 
expression, 

X  J  dxi  -h  X,  da^  +  .  .  .  .  Xsa  dx^ix* 
where  X^,  X,  &c.  .  .  are  each  given  functions 
of  the  In  variables  x^, «,  .  .  .  .  x,n>  to  the 
form 

Yi  rfyi  +  Ta  <?y«+  .  .  .  .  Y«<fy» 

where  the  Y^,  Y*  .  .  .  Yp,  y^,  y,  ...  y.  are 
again  functions  of  the  same  2n  variables. 

Jacobi  and  Cayley,  both  of  whom  have  in- 
vestigated this  problem  in  the  pages  of  Crelle's 
Jowmal,  adopt  the  symbol  (1,2,3,4, ...  n)  to 
denote  a  Pfaffian,  n  being  always  an  even  num- 
ber. Such  a  function  consists  of  a  sum  of 
1. 3. 6  ...  (n  - 1)  terms,  each  of  which  is  a 

product  of  ^i^aionotconsUtuerUs,  The  gene- 

ral  symbol  for  a  constituent  is  (t,  h),  where  t 
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and  k  are  different  numbers,  and  all  are  sap- 
posed  to  satisfy  the  relation 

(f.*)  +  (A.t)-0. 

This  being  understood,  a  Pfaffian  is  defined  bj 
the  following  relation,  which  may  be  regarded 
as  a  reduction-formula : 

(1,2,3,4.  ..  .»-l,«)-(l,2).(3,4,...«) 
+  (1.8).  (4, 6,..  n,  2)+  ..(l,n).2,3...(n-l). 

It  is  important  to  observe  that  in  the  symbols 
for  the  Pfftffians  of  lower  order  on  the  right  of 
this  equation  the  numbers  are  written  in  eyclie 
order.  The  interchange  of  any  two  symbols 
t  and  k,  in  fact,  is  equivalent  to  a  change  of 
sign  of  the  whole  Pfaffian,  e.  g. 

(1,2,3,  .  ..n)«-(2,l,3 n). 

The  square  of  evexy  Pfafilan  is  a  skew  symme- 
trical determinant.    For  instance, 

(1,2,3,4)«»[(1,2)(3,4)  +  (1.8)(4.2) 

+  (1,4)(2,3)]« 

0  (1,2)  (1,3)  (1,4) 

(2,1)      0  (2.3)  (2.4) 

(3,1)  (8,2)       0  (3,4) 

(4,1)  (4,2)  (4,3)        0 

[Skew  Stkmbtbical  DErEBHiNAMT.] 

A  recent  and  very  complete  investigation  of 
Pfaff's  problem  by  Clebsch  will  be  found  in 
Crelle*s  Jcumal,  vols.  Ix.  and  Ixi.  1862. 

Pliacolite  (Gr.  ^ok^^,  a  lentil,  and  Al0os, 
stone),  A  hydrated  silicate  of  alumina  and 
lime,  with  a  small  quantity  of  soda,  potash. 
&c.  It  is  a  variety  of  Chabasite  occurring 
in  greyish-white  or  pinkish  crystals  in  cavi- 
ties of  amygdaloidal  greenstone  at  the  Giant's 
Causeway ;  at  Castle  Bocks,  MafiUigan,  Berrj; 
also  at  lleipa  in  Bohemia;  and  at  New  York 
Island. 

PbSBaoUuis  (Gr.  Woiccs).  In  the  Homeric 
Mvthology,  the  inhabitants  of  an  island  called 
Scheria,  of  which  Alkinoos,  the  husband  of 
Ar6t6  and  father  of  NausicaA,  is  the  king. 
Odysseus,  cast  on  the  shore  of  this  island,  is 
found  by  NausicaA.  who  guides  him  to  her 
father*s  house,  where  he  is  hospitablv  enter- 
tained; but  although  NausicaA  is  offered  to  him 
in  marriage,  he  says  that  he  must  go  home  to 
Pexblof£,  whom  he  had  left  twentr  years  ago; 
and  accordingly  the  Phsacian  ship  conrej 
him  from  Scheria  to  Ithaca.  Much  learaiog 
has  been  employed  to  identify  Scheria  with 
the  island  of  Corcyra  or  Corfu ;  yet  it  is  bat 
lost  labour  to  seek  in  earthly  geography  for 
the  beautiful  doud  land  where  the  toiling  son 
rests  for  a  while  before  he  haatans  to  his  set- 
ting in  the  far  west. 

PHoBnorMiM  {(^T.  ^ahm,  to  show,  and 
yAlios,  marriaae).  One  of  the  two  principal 
groups  into  which  plants  are  divided ;  Phsno- 
gams  beine  those  which  produce  manifest 
flowers,  and  Crtptooajis  tiiose  which  do  not 
The  same  distinctions  are  expressed  by  the 
terms  flotoering  plants  and  fiotcerless  plants. 
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nia«tliiMi  (Gr.  *aidvw).  This  word,  mean- 
ing literally  glitUring^  was  at  first,  like  Lykios, 
Delios,  and  Phoebus,  merely  a  name  for  the 
shining  sun,  as  Endtmion  was  an  epithet  for 
the  8Un  at  his  setting;  and  as  long  as  this  was 
the  case,  there  could  manifestly  be  no  personi- 
fication of  these  names.  But  in  the  measure 
in  which  their  real  meaning  was  forgotten, 
the  temptation  to  gire  to  each  name  its  own 
embodiment  became  more  and  more  powerful. 
The  process  of  disintegration  in  this  myth  is 
first  shown  in  the  OdyMey,  xxiii.  246,  where 
Phaethon  is  the  name  of  one  of  the  horses  of  the 
sun ;  it  is  next  seen  as  the  name  of  a  son  of 
Kephalos  (the  hfod  of  the  sun),  his  mother 
being  either  Eos,  the  morning,  or  H^mera,  the 
day.  In  another  yersion,  Phaethon  is  a  son  of 
Helios,  the  sun,  and  Glymen^  and  in  fitct  a  mere 
image  of  his  father's  splendour.  The  disasters 
caused  by  the  ezcessiye  heat  of  the  sun  might, 
therefore,  be  attributed  to  him  as  to  one  less 
capable  of  guiding  the  fiery  horses.  Such  a  being 
must  necessarily  lack  the  strength,  though  not 
the  spirit,  of  his  father ;  and  that  which  would  be 
the  calm  consciousness  of  power  in  the  parent, 
would  become  a  rash  ambition  in  the  child ; 
and  thus  would  be  furnished  the  groundwork 
of  the  legend  of  Phaethon,  who  may  be  woimded 
and  slain,  although  his  father  can  sufier  no 
hurtw  Hence  the  tale  ran  that  Phaethon, 
having  through  the  aid  of  Clymend  obtained 
possession  of  the  chariot  of  the  sun  for  one  day, 
lost  command  of  the  horses,  who,  approaching 
too  near  the  eurth,  scorched  it  up ;  that  Zeus, 
to  arrest  the  mischief,  smote  Phaethon  with  a 
thunderbolt  and  hurled  him  from  the  chariot, 
and  that  this  evil  befell  him  because,  contrary 
to  his  express  promise,  he  touched  the  horses 
with  his  whip. 

The  whole  of  this  myth  reappears  in  the 
legends  of  Achilleus  and  Od^^sseus.  Of  the 
former  the  image  or  secondary  is  Patrodus,  the 
son  of  Mencetias ;  of  the  latter,  Telemadius. 
Mr.  Grote  has  remarkfd  (History  of  Greece, 
ii.  238)  that  'Patroclus  has  no  substantiye 
position ;  he  is  the  attached  friend  and  second  of 
Achilleus,  and  nothing  else.'  Hence  he  can  do 
nothing  until  he  is  expressly  sent  forth  by 
Achilleus;  and  when  he  is  sent  forth,  the 
MTBViDoirs  stream  after  him  like  a  pack  of 
wolves.  But  as  Helios  warned  Phaethon  not 
to  whip  the  horses,  so  Achilleus  strictly  charges 
Patroclus  not  to  drive  his  chariot  in  any  other 
path  than  that  which  he  is  bidden  keep.  The 
injunction  is  in  each  case  disobeyed,  and  Patro- 
dus is  consequently  slain  by  Hector,  as  Phaethon 
was  smitten  by  the  thunderbolt  of  Zeus. 

Of  Telemachus,  the  son  of  Odysseus  and 
Fenelopd,  Mr.  Orote  remarks  that  he  stands  to 
his  father  in  the  same  relation  of  dependence 
as  that  of  Patroclus  to  Achilleus.  Like 
Patrodus,  he  can  act  only  on  the  bidding  of 
bis  father,  and  like  him  he  is  wounded,  while 
Odysseus  sustains  no  hurt,  in  the  battle  with  the 
suitors,  "ffia  very  name  suggests  a  comparison 
with  the  myths  of  Telbfhvs  and  Tblrphassa. 
[Hbliadbs.] 
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PlwireASBnlo  (6r.  ^arfiUupo,  from  ^6rf^i»,  to 
eat),  A  term  applied  to  ulcers  which  rapidly  cor- 
rode and  destroy  the  parts  which  they  attack. 

Pbaleenopaia  (Gr.  ^dXatva,  a  moth;  t/t^is, 
ajypearance).  One  of  the  finer  genera  of  the 
order  of  Orchidaceous  plants.  P.  atnabUis,  the 
Indian  Butterfly  plant,  with  its  large  spreading 
dead-white  flowers,  is  veiy  handsome,  as  are  also 
some  closely  allied  plants  bearing  other  specific 
names.  P.  sumatrana  and  LuddsTnanniana, 
recently  introduced,  with  very  different  flowers, 
spotted  and  barred  with  chocolate  or  purple, 
are  also  prized  for  their  blossoms;  while  in 
P.  SchiUeriana,  which  has  beautiful  spreading 
pinkish  flowers,  the  leaves  are  also  handsomely 
mottled  with  grey,  thus  having  both  leaves  and 
flowers  ornamental.  They  are  all  natives  of  the 
Indian  Archipelago. 

PlMlaager  (Gr.  ^tcUory^,  a  phalanx).  The 
name  of  a  genus  of  Marsupial  animals,  in- 
duding  those  in  which  the  second  and  third 
toes  of  each  hind  foot  are  united  together  as 
far  as  the  last  phalanx  in  a  common  cutaneous 
sheath,  and  which  have  a  hinder  thumb,  but 
no  lateral  cutaneous  parachute. 

Pbalanirea  (Gr.  4^a77c;,  battalions).  In 
Anatomy,  the  small  bones  of  the  fingers  and 
toes. 

Phalanges.  In  Botany,  a  term  applied  to 
bundles  of  stamens,  i.e.  when  stamens  are  col- 
lected into  tufts  or  groups,  as  in  Hypericum 
and  many  other  plants. 

Plialaiiirliiiii  or  Sheptaerd  Spider.  The 
name  of  a  gdnus  of  Arachnidans,  induding 
those  in  which  all  the  legs  are  very  long  and 
slender;  the  tarsi  sometimes  consisting  of  more 
than  fifty  joints. 

Pbalanx  (Gr.  ^07$).  The  close  order  of 
battle,  in  which  the  heavy-armed  troops  of  a 
Ghredan  army  were  usually  drawn  up.  There 
were  several  different  arrangements  of  the 
phalanx  peculiar  to  different  states;  but  the 
most  celebrated  was  that  invented  by  Philip 
of  Macedon.  The  men  stood  dose  together, 
sometimes  with  their  shields  locked,  in  ranks 
of  several  men  in  depth,  displaying  in  front  a 
row  of  lon^-extended  spears,  or  rather  a  wall 
of  spear-points.  The  phalanx,  whose  charge 
was  irresistible  in  a  smooth  ^lain  by  a  lighter 
body,  was  found  to  bo  overmatched  by  the 
combined  strength  and  activity  of  the  Soman 
legion,  which  wtis  able  to  take  advantage  of 
any  inequality  of  ground,  and  charge  in  flank 
and  rear;  and  when  once  an  acddent  offered 
an  opening  in  the  unwieldy  mass  of  the  enemy, 
their  confusion  was  inevitable,  and  rally  hope- 
less. For  a  detailed  account  of  the  various 
modifications  of  the  phalanx,  see  Dr.  Smith's 
Dictionary  of  Greek  and  Ro?nan  Antiquities,  s.y. 
*  Exerdtus.' 

Ptaalaiis  (Gr.).  The  genus  of  grasses  to 
which  belongs  the  plant  yielding  the  Canary- 
seeds  of  the  shops,  so  much  used  for  feeding 
small  cage-birds.  This  is  the  P.  canariensis  of 
botanists,  and  with  its  close  ovate  panides  and 
broad  keeled  glumes  is  rather  ornamental  in 
character. 
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malarls,  BpistlM  o£  These  letters, 
ascribed  tx>  Fhalaris,  tyrant  of  Agrigentnm  in 
Sicily,  are  now  known  chiefly  as  the  sabject  of 
the  controversy  between  Bentley  and  Boyle, 
the  latter  asserting  their  genuineness,  the 
former  denying  it  on  evidence  which  is  over- 
whelming m  its  quantity  and  force.  These 
epistles  are  first  mentioned  by  Stobseus,  who 
evidently  did  not  share  the  suspicions  openly 
avowed  by  Photius.  Such  forgeries  betray 
themselves  chiefly  by  their  glaring  anachron- 
isms ;  but  in  this  case  the  disguise  is  so  poor 
as  to  imply  a  gross  credulity  on  the  part  of 
those  who  were  deceived  by  it. 

Pbalarope.  The  name  of  a  wading  bird, 
with  the  toes  provided  with  scolloped  mem- 
branes. The  common  British  species  is  the 
grey  one  {Phalaropus  lobatus), 

PHalercD  (Lat. ;  Gr.  ^&Kapa\  In  Roman 
Military  Antiquities,  various  kinds  of  ornaments 
were  so  called,  chiefly  but  not  exclusively 
appropriated  to  tJie  equipment  of  horse  soldiers ; 
it  was  also  applied  to  the  frontlets  of  the  horses 
themselves.  (See  the  third  and  twenty-second 
M^moires  of  M.  le  Beau  on 'the  Eoman  Legion, 
in  Mem,  de  FAcad,  dea  Irucr,  vols,  zxviii.  and 
zxxix.) 

Ptuains  (Gr.  ^\\6s\  The  emblem  of  the 
generative  power  in  nature,  carried  in  solemn 
procession  in  the  Bacchic  orgies.  The  worship 
of  the  Phallus  seems  to  have  been  universal 
It  was  inveterate  among  the  Jews,  the  Phallus 
being  the  same  as  the  wooden  Ashisra,  set  up 
in  the  temple  itself,  and  translated  in  the 
authorised  English  version  by  the  word  grove^ 
for  which  the  women  are  rapresented  as  weaving 
hangings.  The  Ashera  was  placed  on  the 
stone  altar  of  Baal ;  hence  it  is  always  stated 
that  the  Ashera  is  hewn  down,  while  the  altar 
on  which  it  stands  is  overthrown.  Among  the 
Hindus  the  emblem  so  worehipped  is  called  the 
LiKOA..    [Mtstbbibs;  Yoni.] 

Phallus.  In  Botany,  the  name  of  a  genus 
of  Fungi  of  which  P.  impudictts  is  one  of  the 
most  disgusting  on  account  both  of  its  appear- 
ance and  its  smell. 

Pbaneroirwrnoofl.    [PHiBNOOAXs.] 

Pbaaeronearaiui  (Gr.  4f>avepds,  manifest, 
and  i^Spoy,  a  nerve).  A  name  applied  by 
Buiolphi  to  all' those  animals  in  which  the 
nerves  are  distinctly  eliminated. 

Pbaiieroa  (Gr.  ^oycp^s,  open),  A  term 
applied  by  some  odontologists  to  the  teeth, 
which  were  erroneously  described  as  exposed 
deact  parts  or  products,  exhaled  from  the  sub- 
stance of  formative  bulbs. 

Plutntasoope.  The  name  given  by  Pro- 
fessor Locke,  of  the  United  States,  to  an  ap- 
paratus for  enabling  penons  to  converge  the 
optical  axis  of  the  eyes,  or  to  look  cross-et/ed, 
and  thereby  observe  certain  phenomena  of  bin- 
ocular vision.  It  consists  of  a  flat  base-board, 
with  an  upright  rod  at  one  end  bearing  two 
sliding  sockets  which  may  be  clamped  at  any 
height,  like  those  of  a  retort  stand.  The  upper 
socket  supports  a  small  screen  or  card  having  a 
slit  or  aperture  a  quarter  of  an  inch  wide  and 
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about  three  inches  long,  so  that  both  eyes  may 
be  applied  to  it  at  once,  the  middle  of  tfa« 
aperture  being  directly  over  the  centre  of  the 
base-board.  The  lower  socket  bears  a  mote- 
able  screen  of  pasteboard  or  thin  wood,  hating 
an  opening  of  about  three  inches  long,  and  an 
inch  wide,  and  so  adjusted  that  its  centre  is  in 
the  same  straight  line  with  the  centre  of  the 
set  in  the  upper  card  and  the  centre  of  the 
base-board.  This  screen  has  an  index  marked 
across  its  middle.  In  experimenting  with  the 
apparatus  the  observer  places  an  object  on  the 
base-board,  looks  downrard  through  the  slit  m 
the  upper  screen,  and  slides  the  lower  up  or 
down  till  the  required  adjustment  is  attained. 
For  example,  let  the  letter  A  be  written  twice 
on  the  base-board,  about  two  and  a  half  inches 
(the  width  between  the  eyes)  apart,  and  in  the 
hne  of  the  axis  of  the  apertures  of  the  scn^ens  ; 
and  suppose  the  lower  screen  to  be  dose  down 
to  the  base-board.  On  gradually  raising  this 
screen,  and  keeping  the  eyes  directed  to  the 
index  and  not  to  the  letters,  each  letter  will 
separate  and  appear  double,  so  that  four  letters 
wUl  be  seen.  As  the  scseen  is  raised,  the  two 
internal  images  gradually  approadii  and  become 
optically  superimposed,  or  coalesce  into  one,  so 
that  there  are  only  three  letters  visible,  and 
the  middle  or  superimposed  figure  is  the 
phantom  or  ima^e  where  there  is  really  no 
object.  On  ceasmg  to  look  at  the  index,  and 
directing  the  eyes  on  the  base-boaid  itself,  the 
phantom  figure  instantly  vanishes, 

Pbantasmacoiia  (Qt.  ^dtrrafffiOf  an  ap- 
pearance). An  optical  apparatus,  by  means  of 
which  the  images  of  objects  can  be  magnified  or 
diminished  at  pleasure,  and  motion  given  to 
them  by  which  a  strong  illusion  is  prodnced. 
The  apparatus  is,  in  fact,  nothing  more  than  a 
magic  lantern,  in  which  the  images  are  receitnl 
on  a  transparent  screen,  and  the  sliders  on 
which  the  figures  are  drawn  rendered  per- 
fectly opaque,  except  in  the  figures  themseltes; 
so  that  all  light  is  excluded,  excepting  that 
which  is  transmitted  through  the  image.  The 
lantern,  mounted  on  wheels,  is  made  to  recede 
from  or  approach  to  the  screen,  by  which  the 
enlargement  or  diminution  of  the  image  is 
effected ;  and  in  order  to  preserve  distinctness 
in  the  picture,  the  tube  in  the  side  of  the 
lantern  which  carries  the  lens  is,  bv  a  particular 
mechanism,  drawn  out  or  pushed  in,  so  as  to 
increase  or  diminish  the  distance  betWF«n  the 
lens  and  the  slider,  as  the  lantern  approaches 
to  or  recedes  firom  the  screen.  The  phantasma- 
goria affords  a  very  popular  exhibition  in  lec- 
ture rooms.    [Magic  Laihsbn.] 

niarbltta.  A  genus  of  Oonvolmdaeea  to 
which  is  now  referred  the  very  handsome 
flower  garden  annual  commonly  caUed  Qmvol- 
vtdtis  majoTy  along  with  some  other  species 
formerly  referred  with  it  to  the  genus  Ipomaa. 
The  common  sort,  formerly  Ipomaa  piarpt^t^i 
is  now  known  as  P.  kispida. 

Pbarlsees.  A  sect  among  the  Jews,  whose 
name  is  derived  from  pharos,  a  Hebrew  word 
signifying  separated  or  set  apart,  because  tiny 
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Mpanted  themBeWee  from  the  rest  of  the  nation, 
and  pretended  to  the  distinction  of  peenliar 
holiness.  The  time  of  their  origin  is  not  ac- 
curately determined.  They  are  not  mentioned 
in  the  Old  Testament^  but  are  thought  by  some 
to  be  the  same  as  the  Assideans  of  the  books 
of  Maccabees.  They  are  referred  to  by  Jose- 
phusas  a  oonsiderable  sect,  b.o.  110.  Though 
their  rirals  the  Sadducbbb  numbered  amongst 
themselyes  some  men  of  the  highest  rank,  and 
those  who  affected  to  be  oonyersant  with  the 
manners  and  philosophy  of  the  Greeks  and 
Bomans,  the  !rharisees  embraced  a  greater 
proportion  of  the  upper  classes,  and  were  sup- 
ported by  the  admiration  of  the  people  and  the 
national  f eeUng  in  faxova  of  the  opinions  and 
habits  of  their  ancestors.  Besides  being  strict 
interpreters  of  the  written  law,  their  sect  super- 
induced upon  it  what  they  called  the  traditions 
of  the  elders,  and  asserted  that  Moses  deliyered 
an  oral  law  as  a  supplement  to  that  of  the 
Scriptures.  The]r  are  frequently  reproached 
in  the  Gospels  with  so  explaining  the  latter 
by  the  former,  as  in  efibct  freqnentiy  to  destroy 
the  yalidily  of  the  writl>en  law.  They  ahw  oh- 
serred  many  outward  ceremonies  with  a  studied 
ostentation  which  gained  for  them  the  yenera- 
tion  of  the  multitude.  They  maintained,  in 
opposition  to  the  Saddnoees,  the  popular  doc^ 
trine  of  the  resurrection,  with  which  they 
mingled  some  wild  notions  touching  the  trans- 
migration of  souls. 

VtaarmsMoliM  (Gr.  ^/uutowt  poison,  and 
Ki9os^  stone).  Natire  arseniate  of  lime.  It 
generally  occurs  in  delicate  sillf^  fibres  or  stel- 
Uted  groups  of  acicular  crystals,  or  in  botry- 
oidal,  globular  and  stalactitio  forms.  It  is  ox  a 
white  or  greyish  colour,  but  has  often  a  super- 
ficial tinge  of  red  or  yiolet^  owing  to  arsenate  of 
cobalt.  It  is  found,  amongst  (^er  places,  at 
Andreasberg  in  the  Han^  and  at  Joachimsthal 
in  Bohemia. 


'  (Or.  ^lUMw,  a  msdicme, 
and  X^Tot).  The  history  of  the  properties  and 
uses  of  drugs. 

VlUMniiMopaBia  (Gr.  ^cyfUMcos-oitg).  A 
book  containing  directions  for  the  prepara- 
tion of  medicines.  Preyious  to  the  year  1863, 
three  Pharmacopctias  were  extant  in  Chreat 
Britab,  yiz.  those  of  the  Colics  of  Physi- 
cians of  London,  Edinburgh,  and  Dublin.  In 
1863  a  British  Phamuteopoeia  was  compiled 
by  the  Medical  Council  of  the  kingdom,  and 
sanctioned  as  a  substitute  for  its  prede- 
cessor. 

Pimgmacortdilte  (Gr.  ^dp/uumf,  and 
ffihipos,ifim),  Na^ye  arseniate  of  iron.  [Oubb- 

OBB.] 

Vhmrmmer  (Gr.  ^fMucck,  the  use  o/medi' 
cines).  The  branch  of  knowledge  which  relates 
to  the  medical  and  chemical  history  of  the  dif- 
ferent articles  of  the  Materia  Mediea ;  to  the 
mode  of  prescribing  them,  then  eflfects,  and 
composition. 

Fluuro*.  Properly  the  name  of  an  island 
at  the  month  of  the  harbour  of  Alexandria,  on 
which  a  lighthouse  was  erected;  iriience  it 
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came  to  be  aptdied  as  a  common  name  for  all 
lighthouses.     [Ligrtbousb.] 

9hmrjmt9gumUd  (Gr.  ^^(pvyC,  the  throat, 
and  ypd9off  thejaw\  An  order  of  fishes  in  which 
the  endoskeleton  u  ossified;  the  exoskeleton 
in  some  as  cycloid,  in  others  as  ctenoid,  scales; 
the  inferior  pharyngeal  bones  coalesced;  swim- 
bladder  without  duct  The  Saurypike  and 
Wrasse  form  examples  of  this  order. 

Vlftaryagotomy  (Gr.  ^u^C,  and  riiMm,  1 
cut).  Tike  operation  of  making  an  external 
opening  into  the  windpipe,  necessary  in  certain 
cases  (S  suffocation. 

Whrnrynm,  (Gtr.  ^tdpuy^).  The  back  part  of 
the  mouth;  it  is  somewhat  ftinnel-shaped, 
attached  to  the  fauces  behind  the  larynx,  and 
terminating  in  the  cesophaffus. 

VlUMeolaretos  (Gr.  ^£ricM\of,  a  pouch,  and 
fyicros,  a  bear).  The  name  of  a  senus  of  Mar^ 
supial  animalB,  of  which  the  koam  is  the  type : 
its  dentition  is  like  that  ai  the  kangaroo  rats ; 
but  it  has  no  tail,  and  has  short  hind  legs. 

muuMolome  (Qt.  ^deicrnXof,  and  fivf,  a 
mouse).  The  name  of  a  Marsupial  quadruped 
commonly  called  the  wombat,  which  has  the 
teeth  of  a  Bodent  animal,  with  the  exception 
of  an  additional  true  molar  on  both  sides  the 
jaws.  Three  Hying  species  are  known,  the  Phtis^ 
colonics  Ufombatus,  the  P.  platyrrhinuSy  and  the 
P.  raiifrons.  In  latter  pliocene  tertiary  times, 
a  species  flourished  in  Australia  as  large  as  an 
ox,  the  P.  gigas. 

Vlttwooloilieiiiini  (Gr.  ^icitmXss,  a  pouch, 
and  9nplo¥,  a  beast).  A  genus  of  small  mar- 
supial insectiTorous  Mammalia,  of  which  the 
solitary  species  Phaseolotherium  Bueklandi, 
was  discoyered  in  the  oolitic  strata  of  Stones- 
field,  Oxfordshire.  The  inward  infiectaon  of 
the  angle  of  tiie  jaw  indicates  the  marsupial 
character  of  this  species.  The  dental  for- 
mula was : — 

.  ?    ,  ?-?    ^  ?— ?  «   ?-? 
••6    ^'1—1  ^'3=3*^' 4=47 

Whmme  (Gr.  ^dirtt,  appearance).  In  Astro* 
nomy,  this  word  denotes  the  different  appear- 
ances of  the  moon  or  pbmets,  according  as  a 
greater  or  smaller  portion  of  the  hemisphere 
Oluminated  by  the  sun  is  yisible  to  the  ob- 
seryer.  The  phases  of  the  moon  sometimes 
denote  in  particular  the  new  moon,  the  full 
moon,  and  the  quarters,  these  being  the  prin- 
cipal phases.  In  the  case  of  the  most  distant 
planets  the  phases  are  not  sufficiently  decided 
to  be  yisible  in  our  instruments. 

PSASB.  In  Natural  Philosophy,  the  parti- 
cular state,  at  any  giyen  instant,  of  a  pheno- 
menon which  undergoes  a  periodic  change,  or 
increases  to  a  giyen  pointy  and  then  diminiBhea 
in  a  regular  gradation.  Thus  we  speak  of  the 
phase  of  a  tiie,  the  phase  of  an  eclipse,  &c. 

VliaaeolaB  (Gr.  ^cw^o^ot,  or  ^dtrn^M,  a 
kidney  bean).  A  genus  of  Leguminosa,  mostly  of 
climbing  habit,  the  leayes  usually  with  thin 
largish  leafiets,  and  the  fiowers  remarkable  for 
the  keel  terminating  in  a  twisted  point.  There 
are  numerous  species,  nattyes  of  hot  dimates, 
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and  many  of  them  have  long  been  coltiyated  as 
food  for  man. 

The  common  French  or  Kidney  Bean,  or  Hari- 
cot, P.  vul^ariSf  of  uncertain  origin,  though  pro- 
bably Asiatic,  is  the  most  generally  cultivated 
in  Europe  and  other  temperate  climates.  The 
earliest  notice  we  have  of  Kidney  Beans  is  that 
given  by  Pliny,  who  says  the  pod  is  to  be  eaten 
with  the  seed.  Several  kinds  appear  to  have 
been  known  to  Glerarde  in  1 590.  Some  are  termed 
runners^  from  having  twining  stems  six  or  eight 
feet  high ;  others  are  dwarf  and  bushy.  Of 
some  of  these,  again,  the  young  green  pods,  of 
others  the  seeds,  are  eaten ;  while  in  a  third 
.  division  both  pod  and  seed  may  be  used  until 
nearly  arrived  at  maturity.  In  this  countEv 
the  green  pods  in  a  young  state  are  most  valued, 
and  when  properly  dressed  they  are  highly 

.esteemed  as  a  wholesome  and  excellent  vese- 

•  table.  On  the  Continent  the  ripe  seeds,  under 
-  the  name  of  HaricoU^  are  mucn  used  by  cooks 
in  the  composition  of  a  dish  so  called,  as  well 
as  for  soups  and  stews ;  and  in  Koman  Catholic 

.  countries  they  form  the  greater  part  of  the 
food  of  the  people  during  Lent.  When  very 
young,  the  green  pods  are  frequently  preserved 
as  a  pickle  by  themselves ;  they  also  form  an 
ingredient  in  ndxed  pickles. 

The  Scarlet  Runner  Bean,  P.  mitltiflortu,  a 
native  of  Mexico,  is  usually  considered  to  be  a 
half-hardy  annual,  although  in  reality  it  is  a 
tender  perennial,  having  tuberous  roots,  which 
,  may  be  taken  up  and  preserved  during  winter 
for  planting  in  spring.  The  plant  is  of  twining 
habit,  and  if  supported  will  climb  to  the  height 
of  eight  or  ten  feet.  The  pods  are  pendulous, 
not  quite  solona;  as  those  of  the  common  Kidney 
Bean,  but  broader,  rougher,  and  more  succulent. 
As  a  culinary  vegetable,  the  Scarlet  Bunner  is 
much  esteemed,  particularly  in  the  garden  of 
the  cottager.  The  young  green  pods  are  dressed 
in  the  same  way  as  those  of  the  Kidney  Bean. 
The  roots  are  narcotic  and  poisonous. 

P.  lunatus  is  so  generally  cultivated  in  hot 
dimates,  that  it  is  difficult  to  ascertain  its 
origin.  The  species  is  too  tender  for  growth  in 
European  climates.  In  general  aspect  it  is  much 
like  the  common  French  Bean ;  but  the  pod 
is  flat,  short,  broad,  and  somewhat  crescent- 
shaped.  P.  Max,  with  P.  Mungo,  is  much 
cultivated  in  India  and  some  parts  of  A£riea, 
and  has  narrow,  hairy,  nearly  cylindrical  pods. 
P.  CaraeaUoy  believed  to  be  a  native  of  Brazil, 
is  often  grown  under  the  name  of  Caraool  in 
the  gardens  of  South  America  and  Southern 
Europe,  and  sometimes  in  those  of  India, 
for  its  large  showy  and  sweet-scented  flowers. 

[ViGNA.] 

PhBrtanldgp  (Or.  ^MuruufSs,  a  pheasant), 
The  name  of  the  family  of  Gallinaoeous  Inzds  of 
which  the  genus  Phasianus  is  the  type.  The 
pheasant  is  a  native  of  warmer  and  drier  di 
mates  than  England,  as  the  Limuean  specific 
name  (Phatianus  oolchicua)  implies.  Cuvier, 
accepting  the  stoir  that  it  was  brought  &om 
the  banks  of  the  Phasis  by  the  Aboonauts, 
•tfttes  that  it  subsequently  becuoe  difiiised  over 
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all  tempeis^  Euopeu  It  is  consequently  a 
matter  of  difficulty  to  preserve  the  species  is 
this  country ;  and  were  it  not  for  the  a8nstan<:« 
which  the  common  fowl  affi>ids  in  hatching  the 
eggs  of  the  pheasant^  the  breed  would  proUbly 
soon  become  extinct;  for  although  the  female 
produces  a  great  many  eggs  in  the  aitificial 
preserves  of  the  wealthy  sportsman,  vet  she 
soon  forsakes  the  task  of  incubation,  when  dis- 
turbed, as  is  too  often  die  case,  by  the  male. 

When  roused,  the  pheasant  will  not  xoAk- 
quently  perch  upon  the  first  tree,  and  w*im 
more  intent  upon  the  dogs  than  the  appixadi 
of  the  sportonan :  they  betray  themselvM  like- 
wise by  their  habit  of  crowing  or  nu^ng  a 
chuckling  noise  when  they  perch.  Foxes  de- 
stroy many  pheasants ;  and  as  these  are  com- 
monly females  engaged  in  incubation,  the  ten- 
dency to  diminution  of  the  race  fiom  this  caoK 
is  increased.  Butthechief  lossof  thepheasaat- 
breeder  is  caused  by  the  mortality  of  the  young 
birds,  about  the  time  of  changing  their  n^ling 
feathers,  produced  by  the  derelopement  of  great 
numbers  of  a  peculiar  species  of  EntozoBi 
(Synffamus  trackealis)  in  the  windpipe.  This 
accumulation  occasions  a  difiScuhy  of  breathing; 
and  the  convulsive  attempt  to  gasp  the  air,  or 
expel  the  worms,  has  occasioned  the  name  of 
the  gapes  to  be  given  to  this  disease. 

The  best  remedy  is  a  preventive  treatment 
by  due  attention  in  keeping  the  young  phea- 
sants clean,  and  by  administering  plenty  and 
variety  of  food.  When  the  disease  is  fa  ad- 
vanced, the  best  remedy  is  to  make  the  biids 
breathe  air  strongly  impregnated  with  fumes  of 
tobacco,  carefully  watching  its  effect 

The  male  pheasant  is  distinguished,  like  most 
ChdHruusem,  by  its  superiority  in  size  and  hyits 
brilliancy  of  plumage  fr(»n  the  female ;  and  the 
dependency  of  this  dififerenee  on  the  generatiTe 
function  is  jproved  by  the  remarkable  instances 
of  assumption  on  the  part  of  the  female  of  moit 
or  leas  of  the  male  livery,  eonsequeat  upon  the 
abrogation  of  that  function  in  her  either  hyage 
or  by  ix\juzy  or  disease  of  the  female  oigacs. 
The  food  of  the  pheasant  varies  aeeording  to 
the  season;  in  winter  it  consists  chiefly  of  gnin 
and  seeds ;  in  spring  and  summer  of  insects 
and  nutritive  bulbous  roots,  as  that  of  the  odv- 
foot  {Ranuneuius  Imlboaua), 

The  ]pure  breed  of  Phasiamts  eolekim  is 
distinguished  by  the  absence  of  die  white  ring 
round  the  neck,  and  the  reddish  copper  tint  of 
the  croup.  Another  species,  from  C&ina,  vith 
a  white  ring  round  the  neck,  and  a  greener 
cast  of  oolour,  especially  upon  Che  enmp,  bs 
ahw  been  imported  and  turned  wild.  It  wena 
to  have  produced  a  prolific  race  of  hybrids  iritii 
the  common  pheasant. 

China  procnices  several  other  species,  whieh 
are  remaricable  for  their  superb  and  brilliaDt 
plumage;  as  the  golden  pheasant  (Ph.  pK^w). 
Amherst's  pheasant  {Ph.  Amherstii) ;  both  of 
which  have  a  gorgeous  ruff  round  the  neek, 
and  the  latter  is  remarkable  for  its  eiceedingly 
long  tail.  A  like  appendage  ehanietezises  the 
magnifioent  Becnrars  pheassat  {Pk  Itetvts»i 
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Hie  flniyer  pheasant  {Ph,  nifctkemerui)  from 
China,  and  the  Phasianut  Uneaius  from  the 
mountains  of  Thibet^  approach  neaxer  in  their 
carriage  to  the  common  iomV.  Other  species  of 
pheasant  (e.^.  Phananua  igniooUU)  have  been 
recently  reeeiyed  from  Japan. 

Vtieaaant.    [Pkaseaioda.] 

Vlialditte  (Gr.)«  A  name  given  in  later  times 
to  the  Spartan  Stssttll.  It  was  probably  a 
oormption  of  ^iXlriOy  love-feasU^  a  word  answer- 
ing to  the  Cretan  irmpM,  from  which  they 
differed  in  this,  that  each  head  of  a  family  con- 
tributed a  certain  portion  at  his  own  cost»  or 
on  failure  was  exdnided  from  the  public  tables. 
The  yarious  dishes  of  these  meals  were  pre- 
scribed by  law,  and  consisted  chiefly  of  the 
Spartan  Hack  broth  and  pork. 

JPtoenaklstoaoope  (Gr.  ^oxio'^f ,  iUusum ; 
4nwm4m,  I  new),  A  philosophical  toy,  which 
illustrates  the  principle  of  the  penistence  of 
impressions  on  the  retina  of  the  eye  in  a  very 
ingpnioDs  manner.  It  is  thus  described  by  Sir 
D.  Brewster  (Eney,  Brit.  art.  *  Optica '). 

'  This  instrument  was,  we  believe,  originally 
invented  by  Br.  Rpget,  and  improved  by  M. 
Plateau,  at  Brussels,  and  by  Mr.  Faraday.  It 
consists  of  a  circular  disc  from  six  to  twelve 
inches  in  diameter,  with  rectilinear  apertures 
on  its  margin  in  the  direction  of  its  radii.  A 
series  of  figures,  of  a  rider,  for  example,  leaping 
a  fence,  is  drawn  on  the  circumference  of  a 
circle,  parallel  to  the  rim  of  the  disc.  The>!r^ 
iSgore  represents  the  rider  and  horse  standing 
before  the  fence ;  and  the  last  fifl^ure  represents 
them  standing  over  the  fence,  when  the  leap  is 
completed.  Between  these  two  figures  there 
are  several  others,  representing  the  rider  and 
the  horse  in  various  parts  of  the  leap.  The 
observer  then  stands  in  front  of  a  looking  glass, 
with  the  disc  in  his  left  hand,  attached  to  a 
handle^  and  by  a  piece  of  simple  mechanism  he 
whirls  it  rapidly  round,  looking  at  its  image  in 
the  glass  through  the  notches  in  its  margin. 
He  is  then  surprised  to  see  the  horse  and  his 
rider  actually  leaping  the  fenee,  as  if  they  were 
aHve,  and  returning  and  leaping  again  as  the 
disc  revolves.  If  we  look  over  the  margin  of 
the  disc  at  the  reflected  picture  on  the  face  of 
the  disc,  all  the  figures  are  effiioed,  and  entirely 
invisible ;  but  when  we  look  through  the 
notches,  we  only  see  the  figure  of  the  horse  and 
rider  at  the  instant  the  notch  or  aperture 
passca  the  eye^  so  that  the  picture  mstan- 
taneoosly  formed  on  the  retina  is  not  oblite- 
rated by  preceding  or  subsequent  impressions. 
Hence  the  eye  receives  in  succession  the  pictures 
of  the  horse  and  rider  in  all  the  attitudes  of  the 
leap,  whidi  are  blended  as  it  were  into  one 
action.  The  apparent  velocity  with  which  the 
lunrse  and  rid^  advance  (supposing  the  disc 
always  to  have  the  same  velocity)  depends  on 
the  proportion  between  the  number  of  apertures 
in  the  margin  of  the  disc,  and  the  number  of 
figures  of  the  horse  and  rider.' 

VlMBaktta  (Gr.  ^rm^,  a  deeeher).     The 
zhombohedral  Emerald  of  Mohs.    A  silicate  of 
glocina,  composed  of  fifty-five  per  cent,  of  silica, 
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and  forty-five  gludna.  It  occurs  in  eolourless 
or  bright  wine-yellow  crystals,  inclining  to  red, 
at  Katherinenbuig  in  Sibcuria,  in  mica-slate,  and 
also  north  of  Miask;  at  Tramont  in  Alsace, 
and  Durango  in  Mexico.  The  name  has 
reference  to  the  resemblance  to  Quartz,  fov 
which  this  mineral  may  be  mistaken. 

Vliene*  One  of  the  chemical  synonyms  of 
the  hydrocarbon  usually  called  bensole,  C,,He. 
It  has  also  been  called  hffdride  of  phenyl, 
and  is  in  that  case  represented  by  the  &rmula 
CjaHs,  H.     [Bbksol.] 

Pheneetn  (Gr.  ^poivt^,  purvle).  The  purple 
powder  which  is  precipitated  when  sulphuric 
solution  of  indigo  is  diluted  with  water.  It 
appears  to  be  a  hydrate  of  indigo. 

Vlienclte.    [Muscovitb.] 

nietiffttes  Marble.    [MioiBUi.] 

VlienloJLfsid.  Carbolic  add.  Phenol.  The 
hydrated  oxide  of  phenyL  A  product  obtained 
chiefly  from  coal4ar;  hence  the  name,  £ram 
^a(yw,  I  show.    A  synonym  of  Cabbouo  Acm* 

Vtaenonenoii  (Gr.  ^cui^/Miror,  part  of 
<t>alrofjMif  I  appear).  In  Natural  Philosophy, 
this  term  is  usually  applied  to  those  appearances 
which  are  produced  by  the  action  of  Uie  differ- 
ent forces  upon  matter.  Thus  the  faU  of  a 
stone  to  the  earth,  the  motion  of  a  planet  in 
its  orbit,  a  flash  of  lightning,  the  explosion  of 
gun  cotton,  and  the  combustion  of  fuel  are  all 
natural  phenomena. 

Vlienyl.    A  radical  hydrocarbon  ^CiaHf, 


>ble  (so  called  from  having 
been  discovered  near  the  site  of  Phigalia,  a 
town  of  Arcadia).  The  name  given  to  a  series 
of  sculptures  in  alto  rilievo,  now  deposited  in 
the  British  Museum,  where  they  form  part  of 
the  collection  known  by  the  name  of  the  Ef^ 
Marblee.  They  originally  formed  the  fringe 
round  the  interior  of  the  cella  of  the  temple 
dedicated  to  Apollo  Epikouros,  or  the  Pro- 
tector. They  represent  the  combat  of  the 
Centaurs  and  the  Lapithse,  and  that  of  the 
Greeks  and  Amazons,  resembling  both  in  de- 
sign and  execution  the  decorations  on  the 
Parthenon.  As  the  temple  is  said  to  have 
been  built  by  Ictinus,  it  is  not  improbable  that 
these  sculptures  were  designed  by  Phidias. 
[Pabthbkon;  Elgin  Marblbs.] 

PmiAdalpliacesB  (Philadelphu%  one*  of 
the  genera).  A  natural  order  of  epigynous 
Exogens,  l>elonging  to  the  Grossal  alliance. 
They  consist  of  shrubs,  with  deciduous  leaves, 
and  include  Philadelphue  and  DeuUia,  two  of 
the  most  ornamental  genera  of  hardy  flowering 
shrubs,  the  former  ci  which  is  called  Mock 
Orange  or  Syringa.  The  group  is  narticularly 
marked  by  its  valvate  cbXjjl,  inaefinite  sta- 
mens, and  capsular  fruit  with  axile  placents 
and  disunited  styles.  The  leaves  of  PhU' 
addphue  ooronariua  taste  like  cucumbers,  and 
its  flowers  yield  an  oil  which  has  been  used  for 
adulterating  oil  of  jasmine. 

MiilMit&roplBinn.  A  name  given  in 
Germany  to  the  system  of  education  on  natunj 
principles,  as  it  is  termed,  which  was  pro- 
moted by  Basedow  and  his  friends  in  the  las^ 
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^ntuzy,  and  nuunly  founded  on  the  notions  of 
Locke  and  Rousseau.  An  institution  for  the 
purposes  of  education,  founded  under  the  pro- 
tection of  the  duke  of  Dessau  in  1774,  was  the 
first  so-called  Philanthropin.  It  was  dissolved 
in  1793 ;  and  of  the  different  institutions  after-  < 
wards  founded,  onlj  one,  it  is  said,  has  con-  < 
tinned  to  maintain  itself.  But  the  labours  of 
the  Philanthropinists  hare  no  doubt  influenced 
largely  the  modem  system  of  education. 

VlillasiaeeflB  (Philesia,  one  of  the  genera). 
A  small  natural  order  of  monocotyledons, 
referred  by  Lindley  to  his  class  of  DiclTogens. 
Their  chief  distinctive  characters  reside  in  their 
trimerous  symmetry,  their  consolidated  carpels, 
and  their  parietal  placentae.  It  comprises 
Lapageria  ro§ea,  one  of  the  handsomest  of 
greenhouse  climbers,  with  a  hexapetaloid  pe- 
rianth; and  Philesia  buxifolia,  the  Pepino  of 
Chili,  a  stiff  dwarf  shrub,  with  small  box-like 
leaves,  and  showy  three-petaled  flowers.  [Lik- 

PA0HB1A.] 

VblUbeff  or  VlUbeff.    [Kilt.] 

muUiipie.  The  title  of  several  orations  of 
Demosthenes  against  Philip  king  of  Macedon, 
the  spirit  and  animosity  of  which  has  caused 
the  name  to  be  transferred  to  similar  composi- 
tions by  other  orators.  Thus  Cicero  gave  this 
name  to  the  orations  which  drove  Mark  Antony 
from  Borne  and  compelled  the  senate  to  pro- 
secute the  war  against  him  after  the  murder 
of  Julius  CsBsar. 

Vlillllpstta.  A  lime-Harmotome  found  in 
white  translucent  crystals  near  the  Gianfs 
Causeway,  and  in  minute  flesh-coloured  cry- 
stals in  amygdaloid  at  Magee  Island,  London- 
derry, at  Vesuvius,  &c.  It  was  named  after 
William  Phillips  the  mineralogist. 

The  name  PhUlipsite  is  applied  by  some 
French  authors  to  Purple  Copper. 

VtaUljreft  (Gr.  ^tXkvp4a).  The  name  of  a 
genus  of  evenreen  shrubs,  belonging  to  the 
order  OUacea,  introduced  from  the  region  of  the 
Mediterranean,  and  much  used  for  planting  in 
shrubberies.  There  are  two  or  three  species 
and  several  varieties,  all  of  close  bushy  habit, 
and  with  neat  persistent  foliage.  Along  with 
yews  and  hollies,  they  were  formerly  much 
employed  as  subjects  for  the  topiary  art. 

VbOUfHtkm  A  bitter  crystalline  principle 
contained  in  the  Phillyrea  kOifolta, 

niilootetM  (Gr.  ♦cX<»irri^9).  In  the 
Homeric  Mythology,  Philoctetes  is  mentioned 
as  a  son  of  Pooas,  who,  when  on  his  way  to 
Troy  with  the  Achsans,  was  left  at  Lemnos, 
because  he  had  been  bitten  by  a  snake,  and 
was  suffering  from  the  wound.  But  round  this 
name  has  gathered  a  large  amount  of  floating 
legend,  for  which  the  mere  silence  of  the 
extant  Homeric  poems  cannot  prove  a  post- 
Homeric  origin.  To  the  remarks  already  made 
on  this  point  under  Paris,  must  be  added  the 
caution  rendered  necessary  by  the  loss  of  many 
important  poems  belonging  to  the  Homeric 
oyde.  [Ctouc  Posts.]  These  incomplete 
myths  tell  us  that  Philoctetes  was  bitten  by  a 
snake  in  the  island  Chrysd^  the  golden,  and  I 
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near  the  temple  of  Athena  [Mikbsva],  Uie 
dawn-^odden.  The  wound  caused  gneroos 
pain,  and  the  hero  remained  in  Lemnos,  inactiTe, 
like  Achilleus  at  Troy,  and  Meleagros  in 
Calydon,  until  Odysseus  came  to  summon  him 
to  Ilion,  which  could  not  be  taken  except  bj 
the  invincible  arrows  bequeathed  to  him  hj 
Heracles.  With  these  weapons  he  slew  Paris. 
After  the  fall  of  Troy,  he  journeyed,  like  the 
other  heroes,  to  Hesperian  or  western  kndfl, 
and  was  finally  slain  by  Rhodians  on  the  cotst 
of  Italy. 

The  incident  of  the  snake-bite  on  the  foot  is 
rn)eated  in  the  legend  of  EuiydicA  [OspBirs] ; 
while  the  snake,  the  serpent  of  the  night, 
reappears  in  other  myths  as  the  snakes  who 
attadL  Heracles  in  his  cradle,  as  I^thon  slsin 
by  Apollo,  and  Fafhir  slain  by  Sigurdr.  Phi- 
loctetes, like  Odysseus,  fights,  it  is  true,  vith 
poisoned  arrows — a  custom  for  which  among 
the  historical  Greeks  there  is  no  erideoce; 
but  they  are  the  arrows  of  Hoades  and  othrr 
soUr  heroes,  all  of  which  are  invincible  and 
nnver  niss  their  mark,  and  cannot  be  shot  bj 
any  but  their  owners.  The  idea  of  the  poison 
was  the  result  of  the  same  confosion  which 
turned  Areas  and  Callisto  into  bears  [fiisms, 
THB  Sevbn],  and  Ltcaon  and  his  sons  into 
wolves :  the  word  Xbv,  which  like  lolA,  locsstA, 
&o.  had  expressed  the  violet  colours  of  dawn, 
being  confused  with  Us^  an  arrow,  and  hence 
poiaofij  as  shooting  like  a  dart. 

VlUlolonr  (Gr.  ^lA^,  /  hw,  and  ^^f, 
speech,  discourw).  This  word  appears  to  haTt* 
been  used  by  the  ancient  writers  to  designaU 
the  whole  cii«le  of  the  scieneea,  considered,  not 
with  respect  to  their  respective  subject-matters, 
but  to  the  language  in  which  they  were  con- 
veyed. A  philologist  was  one  who  studied  or 
taught  the  elegance  of  dictton,  as  applicable 
to  every  branch  of  human  Uaniing;  nor  eu 
the  meaning  of  the  designation  be  reiy  sceo- 
rately  distinguished  from  that  of  the  Tpaw^ 
rue6s,  or  grammarian;  while  sometimes  the 
term  philSoffy  was  usurped  in  a  wider  sensf^ 
so  as  to  comprehend  learning  in  graeraL 
Aft;er  the  reviAl  of  letters,  the  word  was  in- 
troduced into  modem  European  langnsgn; 
but  in  a  much  more  restricted  significatiott. 
It  then  comprehended  grammatical  criticism 
and  etymology,  and  some  branches  of  archeo- 
logy; and  as  these  studies  were  almost  con- 
fined to  the  ancient  languages,  and  other  relics 
of  classical  antiquity,  whidi  alone  were  then 
studied  in  a  scientific  manner,  the  only  philo- 
logists were  the  learned  invMdgators  of  the 
Greek  and  Latin  idioms  and  literature.  Com- 
mentaries on  ancient  authors,  etymological 
works,  and  glossaries  of  their  language,  gnm- 
mars,  &c.  were  then  the  class  of  writings 
usually  denominated  philological ;  and  altfaoogh 
the  field  of  philology,  considered  in  this  sense, 
is  now  more  extensive,  as  the  nK>dem  European 
and  non-European  languages  hare  also  become 
the  subjects  of  accurate  investigation,  it  is 
with  this  general  meaning  that  the  vwd 
has  chiefly  been  used  by  &ig1ish  writcn.   It 
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is  defined  bj  JohoBon,  erUieitm,  fframmatical 
teaming.  In  this  popular  sense  philology 
may  be  said  to  embrace,  1.  Etymology,  or  the 
■cience  of  the  origin  of  words ;  2.  Granunar, 
or  the  science  of  the  oonstmction  of  language 
in  general  and  of  indiTidual  languages ;  3.  Ja- 
teraiy  criticism,  or  the  investigation  of  merits 
and  demerits  in  style  and  diction. 

Of  late  years,  howerer,  a  new  and  yeiy 
eztensiTe  proyince  has  been  added  to  the 
domain  of  philology;  yis.  the  science  of  lan- 
guage in  a  more  general  sense,  considered 
philosophically  with  respect  to  the  light  it 
throws  on  the  nature  of  the  human  intellect 
and  progress  of  human  knowledge;  and  his- 
torically, with  reference  to  the  connection 
between  different  tongues,  and  the  connection 
thus  indicated  between  different  nations  and 
races.    In  this  sense  the  term  comprehends, 

1.  Phonology,  or  the  knowledge' of  the  sounds 
of  the  human  voice;  which  appears  to  include 
orthography,  or  the  system  to  be  adopted 
when  we  endeavour  to  render,  by  our  own 
alphabet,  the  sounds  of  a  foreign  language; 

2.  Homology;  3.  Ideology,  or  the  science  of  the 
modification  of  language  by  grammatical  fonns, 
according  to  the  various  points  of  view  from 
which  men  contemplate  the  ideas  which  words 
are  meant  to  express. 

Ckueical  Philology, — ^By  German  writers  the 
use  of  the  word  philology  is  still  not  uncom- 
monly restricted  to  this  branch  of  study.  The 
earliest  commentators,  lexicographers,  and 
grammarians,  whose  works  we  possess,  flou- 
rished in  Greece  and  Rome  at  various  periods 
between  the  Christian  era  and  the  &11  of  the 
Roman  empire.  During  the  middle  ages  the 
knowledge  of  the  classical  languages,  or  of  the 
works  written  in  them,  ceased  to  be  cultivated 
as  a  science.  Classical  philology  was  revived 
about  the  end  of  the  fourteenth  and  the  be- 
ginning of  the  fifteenth  centu:^,  chiefly  by  the 
labours  of  various  learned  Greeks  expelled 
from  their  own  country.  In  the  fifteenth  ceh- 
tuiy,  Italy  was  peculiarly  animated  with  a 
zeal  for  classical  literature.  In  the  following 
age,  the  cultiyation  of  this  study  passed  chiefly 
into  the  hands  of  the  French,  Dutch,  and  Ger- 
mans. Under  the  industrious  writers  of  Hol- 
land and  Germany  it  assumed  a  new  form. 
I^as  elegant,  and  pursued  in  a  less  poetical 
spirit  than  it  had  been  among  the  Italians,  it 
became  a  vast  and  laborious  science,  exacting 
the  severest  industry,  and  no  common  ingenuity. 
Irving  the  sixteenth  and  seventeenth  centuries, 
philoloffists  may  be  said  to  have  been  chiefly 
occupied  in  ccmecting  the  materials  of  know- 
ledge :  the  task  of  criticism,  and  of  separating 
the  true  from  the  false  in  classical  idiom  and 
diction,  began  with  the  seventeenth ;  and  the 
earliest  name  in  this  department  of  study  is 
perhaps  still  the  most  illustrious ;  that,  namely, 
of  Richard  Bentley.  Since  his  time,  we  have 
had  many  distinguished  classical  scholars  in  our 
own  country,  especially  in  the  present  century, 
which  has  produced  the  works  of  Parr,  Forson, 
and  Elmsleiy ;  but  Germany  still  remains  the 
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true  nuxseiy  of  dassical  research;  and  the 
school  of  Wolf,  Heyne,  Hermann,  and  Niebuhr, 
in  that  oountiy,  has  laid  down  canons  of  en- 
quiry as  to  the  genuineness  and  authoritr  of 
some  of  the  earliest  works  in  tho  ancient  lan- 
gua^,  which  have  imparted  a  new  character 
to  classical  criticism  in  general.     [Gbaxicab, 

GOICPABATIVB ;  LikNOUAOB.] 

91111010979  BiblieaL  The  art  of  criticisinff 
the  languages  and  dialects  of  the  Hebrew  and 
Hebneo-Greek  writers  in  order  to  elucidate  the 
meaning  of  the  writings  of  the  Old  and  New 
Testaments.  The  Hbbbxw  Lanouaob,  closely 
akin  to  the  Phcanician,  received  some  modi- 
flcations,  owing  to  the  sojourn  of  the  Israelites 
in  IWpt.  How  old  the  book  of  Job  may  be, 
is  still  a  subject  of  controversy  among  critics, 
some  of  whom  suppose  that  it  was  originally 
written  in  Arahie  and  afterwards  translated, 
while  others  trace  it  to  a  remote  period  of 
Hebrew  literature;  but  whatever  be  the  date 
of  that  book,  the  Fentatbuch  must  ever  be 
considered  the  basis  of  the  Hebrew  as  a  fixed 
written  language.  The  institution  of  the  schools 
of  the  prophets,  under  the  Judges,  no  doubt 
tended  to  give  the  polish  and  poetic  character 
seen  in  the  writings  of  the  age  of  David  and 
Solomon ;  but  the  Hebrew  language  remained 
essentially  the  same  down  to  the  conquest  of 
Palestine,  first  by  Shalmaneser  (who  intro- 
duced an  Aramaean  population  in  place  of  the 
expelled  ten  tribes);  and  secondly  by  Kebu* 
chadnezzar,  who  (b.c.  588)  took  Jerusalem  and 
tran^rted  the  ch'ef  members  of  the  two  re- 
mainmg  tribes,  according  to  a  still  prevalent 
Eastern  custom,  into  his  own  territories.  The 
Jews,  however,  during  their  captivity  at  Baby- 
lon, not  only  acquired  new  habits,  but  re- 
ceived many  additions  to  their  language,  both 
of  words  and  idioms ;  and  henceforward  they 
spoke  a  dialect  usually  known  as  the  Hehrmo^ 
Aramaief  bearing  nearly  the  same  analogy  to 
the  Hebrew  that  the  modem  Italian  bears  to 
the  Latin.  In  the  later  historical  writers 
traces  may  be  discovered  of  this  corruption. 
The  prophecies  of  Haggai,  Zechariah,  and  Ma* 
lachi,  aiBO,  though  very  pure,  present  a  few 
instances  of  Chaldeism ;  but  the  new  dialect 
is  most  of  aU  perceptible  in  the  Tareums  and 
other  commentaries  by  which  alone  the  Scrip- 
tures could  be  made  intelligible  to  the  com- 
mon people.  Schultens,Ko8enmiiller,  the  elder 
Mid^lis,  Bishops  Louth,  Horsley,  and  Co- 
lenso,  Gesenius,  Ewald,  and  Professor  Lee 
have  endeavoured  to  elucidate  the  history  of 
the  Hebrew  language ;  and  the  best  editions  of 
the  Hebrew  Scriptures  are  by  Kennicott  and 
De  Bossi.  After  the  cessation  of  Hebrew 
prophecy  on  the  death  of  Malachi,  about  400 
years  B.C.,  the  Aramsean  dialect  prevailed  more 
or  less,  owing  to  the  adherence  of  the  Jews 
to  their  national  language,  down  to  the  cap? 
ture  of  Jerusalem  by  Titus.  The  conquests 
of  Alexander,  however,  had  an  undoubted  in- 
fiuence  over  the  learned  castes,  who  gradually 
became  acquainted  with  the  Greek  language ; 
and   accordingly   (b.c.   280)   Ptolemy    Phil- 
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adelplras  inyited  fiye  Jewish  scribes  to  Alex- 
andna  for  the  purpose  of  tmnslating  the  Pen- 
tateuch into  Greek.  Some  years  afterwards 
the  other  books  of  the  Old  Testament  were 
translated  by  different  hands;  bnt  the  name 
SKFTTJAjaiirr  is  a  misnomer;  and  the  story 
connected  with  It  (resting  wholly  on  the 
Tery  questionable  authority  of  Plutarch  and 
Diodoms  Siculus)  is  unworthy  of  credit. 
The  work,  however,  is  written  in  good  Mace- 
donian Greek  (xoti^  St^crror),  with  a  few 
Hebrew  admixtures ;  and  hence  Uie  Septuagint 
should  be  studied  in  connection  with  the  New 
Testament^  which  presents  similar  features.  In 
the  time  of  Christ  the  Aramaic  (as  the  Chwpels 
furnish  abundant  proof)  was  the  vulgar  lan- 
guage of  Palestine;  and  even  Ghdilee  had  a 
separate  though  cognate  dialect.  (Luke  zzii. 
69 ;  Acts  ii.  7.)  At  this  time  the  Greek  lan- 
guage, so  far  as  the  regions  west  of  Palestine 
were  concerned,  was  the  great  medium  of  com- 
munication. Hence  the  Gospels  and  other 
Christian  books  were  written  in  this  language ; 
and  thus  arose  those  peculiarities  of  diction, 
Hebrew  expressions,  &c.,  which  mark  the 
Hellenistie  writings  of  the  New  Testament. 
This,  indeed,  constitutes  the  science  of  Biblical 
philology;  and  in  this  work  the  labours  of 
Wetstem,  Mill,  Griesbach,  and  more  recently 
of  Schols,  T^tAliTwunn,  and  Tischendorf,  have 
been  employed  in  producing  a  sound  text  from 
the  examination  of  the  best  M8S. 

Vlillo«oplier*s  Btone.    [Alcheict.I 

Vlilloaoplile  Candle.  An  inflamed  jet  of 
hydrogen  gas. 

Vbllosoplite  ^7'ooL  Oxide  of  zinc  formed 
during  the  combustion  of  the  metal,  when  it 
floats  about  in  white  flocks  in  the  air.  It  has 
also  been  called  nihil  album  and  pompholix, 

Vbiloaopliy  (Gr.  ^tX^«,  Hove,  and  <ro^ia, 
uritdom).  In  common  acceptation,  a  general 
term,  signifying  the  sum  total  of  systematic 
human  knowleofle.  It  is  commonly  divided 
into  three  grand  departments ;  metaphysics, 
physics,  and  ethics.  If  we  include  in  the  first 
logic,  this  may  be  regarded  as  a  complete 
distribution  of  science,  properly  so  called.  The 
first  has  for  its  object  those  truths  which  go 
bevond  mere  experience ;  as  the  nature  of 
being,  of  God,  of  the  soul,  &c.,  as  they  are  in 
themselves,  or  as  they  are  apprehended  by  us. 
[MsTAPHTSics.]  The  second  relates  to  objects 
as  they  are  in  nature,  as  subject  to  the  relation 
of  cause  and  effect  The  third  contemplates 
human  actions  as  they  ouffht  to  be,  not  merely 
as  they  are ;  and  takes  account  of  the  ideas  of 
duty,  freedom,  responsibility,  and  ttie  like — of 
all,  in  shorty  which  constitutes  the  distinction 
between  an  action  and  an  event. 

This  word  was  first  used  by  the  Pythagoreans, 
and  adopted  from  them  by  Socrates,  who  consi- 
dered himself  a  lover  or  seeker  of  wisdom  only ; 
in  distinction  from  a  sophist,  or  one  who  con- 
ceives himself  to  be  in  the  possession  or  exercise 
of  wisdom. 

But  the  tendency  of  modem  thought  is  more 
and  more  to  restrict  the  term  to  that  system  of 
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indnctiTe  pUlosf^y  ^as  of^NMSd  to  bU  deductive 
systemsX  whidi  Lord  Bacon  is  held,  perhaps 
not  altogether  correctly,  to  have  introduwi 
But  whether  he  first  enunciated  the  principle, 
or  whether  Socrates  acted  upon  it  wh^  he 
insistMl  that  ethics  akmo  famished  a  real  bseia 
for  science,  inductive  philosophy  may  be  de- 
scribed as  a  svstem  which  receives  no  erideoce 
but  that  of  fact,  and  owns  no  authority  bat 
that  which  is  derived  from  experience.  All 
subjects,  therefore,  it  regards  as  open  questions; 
and  all  prejudices  or  prepossessions  which  maj 
interfere  with  a  dispassionate  analysis  it  utt«ilj 
disclaims.  This  process  of  rejection,  which 
Lord  Bacon  held  to  be  an  indispensable  condi- 
tion for  the  attainment  of  truth  (L  e.  the  troth 
of  facts),  he  calls  ih^purijkaium  of  the  inteUtd ; 
and  to  it  we  owe  all  those  results  of  modem 
sdenoe,  which,  while  enormously  extending  the 
empire  of  man,  establish  continually  on  a  firmer 
footing  the  dominion  of  an  unbroken  law,  ad- 
mitting no  interruptions  and  excluding  alto- 
gether any  ideas  of  arbitrary  interferenee. 
[Looio.] 

Many  valuable  histories  of  philosophy  hsvs 
appeared  of  late  years,  especially  in  Germany. 
The  most  celebrated  are  those  of  Broeker, 
Tennemann,  and  Bitter.  A  sketch  of  the 
histoiT  of  philosophy,  written  by  the  lata 
Mr.  Bugald  Stewart,  originally  prefixed  to 
the  Encydopadia  Britannioa,  is  now  printed 
in  a  separate  volume. 

PbUter  (Gr.  ^iKrpw).  A  drug  or  prepeia- 
tion  supposed  by  the  ancients  to  have  thepover 
of  excitmg  love.  Nothing  certain  is  known 
respecting  the  composition  of  these  potions; 
but  their  operation  was  so  violent  that  many 
persons  lost  their  lives  and  their  reason  by 
their  means.  The  Thessalian  philters  were  in 
the  highest  celebrity.    (Juv.  vi.  610.) 

PliUydmoew  (PMlydrnm,  one  of  the 
genera).  A  small  group  of  petaloid  monoco- 
tyledons, nearly  allied  to  the  J!yrr<2aceff,  differ- 
ing chiefly  in  wanting  an  outer  perianth,  in  the 
inner  perianth  being  two-leaved,  in  having 
three  stamens,  two  of  which  are  abortive,  and 
in  the  large  embryo  lying  in  the  axis  of  the 
albumen.  They  are  natives  of  New  HolUnd, 
Cochin  China,  and  China. 

Plillyra  (Gr.  ^iK^pa),  In  Mythology,  <Hie 
of  the  Oceanides,  and  mother  of  the  centaur 
Cheiron. 

PlUebltls(Gr.^x/4r,  aeem).  Inflammation 
of  a  vein. 

PlUeboUte  (Gr.  4»X^,  and  A/Oof,  a  done), 
A  venous  calculus,  commonly  called  t»T»- 
eUmee,  Very  small  concretions  have  sometimes 
been  found  in  certain  veins,  varying  in  size 
from  a  pin's  head  to  that  of  a  pea.  IHiey  con- 
sist chiefly  of  carbonate  and  phosphate  d  lime 
and  animal  matter. 

PlUebotomy  (Gr.  ^Kt^rroitla).  The  ope- 
ration of  opening  a  vein  for  the  purpose  of 
taking  away  blood. 

PlUegetbon  (Gr.  4f\€y49t»,  huming).  The 
name  of  one  of  the  rivers  of  Haj>B8,  commonly 
called  Pyriphlegethon.    [CoarTus.J 
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» (Ghr.  ^ryftaria,  from  ^^, 
/  bum).  Inflamnuitory  diseases.  The  tenn 
fkUff  mania  dUmis  has  been  applied  to  a  peculiar 
inflammatory  condition  of  the  leg;  which  some- 
times oocnn  in  females  soon  alter  deliyeiy. 

Vbtotim  (Or.  ^Kj6»s),  A  useful  genus  of 
agricultural  grasses,  remarkable  for  Uie  close 
cylindrical  form  of  the  spike-like  panicles.  P. 
praiense  is  the  Timothj  or  Gat's-tail  grass,  one  of 
the  earliest  and  most  productive  of  our  British 
species,  and  on  that  account  freely  introduced 
into  pasture  land. 

VUloclstaa  (Gr.  from  ^\€yl(»,  Isetonfire), 
An  imaginary  principle  by  which  Stahl  and  the 
chemists  of  his  school  accounted  for  the  pheno- 
mena of  combustion ;  the  matter  of  fire  fixed 
in  combustible  bodies. 

nUoc«ltte  or  VlUoffOFita  (Gr.  ^\aymw6s, 
fiery4ooking),  A  variety  of  magnesian  Mica. 

Plilortsfta  (a  word  coined  from  Gr.  ^Xjoi6s, 
barkf  and  ^iipt^  root),  A  white  crystalline  sub- 
stance obtained  from  the  bark  of  the  roots  of 
apple,  pear,  cherry,  and  plum  trees,  giving  to 
it  its  bitter  astnngencj.  Its  composition  is 
~     -      -  ,  +  4flO.     Adds, 


ded  by  heat,  resolve  it  into  glucose  and 
phhreiine.  By  the  joint  action  of  oxygen  and 
ammonia  it  is  converted  into  a  gum-like  sub- 
stance, which  has  been  called  phlariz^, 

Vblox  (Gr.  aflame),  A  favourite  genus  of 
garden  flowers,  chiefly  North  American,  and  for 
the  most  part  herbaceous  perennials.  As  usually 
happens  with  popular  flowers,  the  species  them- 
selves, once  cultivated  for  their  own  sakes,  have 
given  way  before  the  more  showy  hybridised 
varieties,  and  at  the  present  day  are  rarely  met 
with,  the  garden  Phloxes  being  all  productions 
of  the  florist,  and  of  a  most  ornamental  cha- 
r^ter.  A  few  well-marked  dwarf-habited  sorts 
are  still  grown  as  rock  plants ;  and  P.  Drum- 
mandUy  which  has  sported  into  a  variety  of 
beautiful  colours,  is  one  of  the  most  showy  of 
cultivated  annuals. 

PliljetSBiiflB  (Gr.  ^XifKTtupa,  a  pusttde). 
Bladders  formed  on  the  skin  during  the  pro- 
cess of  mortification.  The  cuticle  is  raised  by 
effused  serum,  which  has  a  sanguineous  colour, 
and  gases  are  subsequently  generated  by  putre- 
faction, so  that  the  phlyctsenee  contain  both 
fluid  and  gases.    [Ganobbnb.] 

WUkjmaMium  (Gr.  ^XvCciy,  to  bubble).  A 
pustule  upon  the  skin. 

»]ioea(Lat.;  Gr.  4>^Kn),    [Sbal.1 

Plio<moeaiM.  Phoeacea  or  Seal  Tribe. 
The  name  of  the  family  of  carnivorous  and 
amphibious  Mammals  of  which  the  seal  {Phoca) 
is  the  type.     [Sbax.] 

FlMMflBna  (Gr.  ^ineu«,  a  porpoue),  A  sub- 
genus of  dolphins,  distinguished  by  the  ab- 
sence of  the  beak-like  prolongation  of  the  jaws. 

Pliooeiilii.  A  peculiar  fiitty  matter  con- 
tained in  the  oil  of  the  porpoise  (Delpkinum). 
When  saponifled,  it  yields  a  volatile  odorous 
acid,  caIIm  phocenie  acid. 

PlMBlnui  (Gr.  <fotfios,  brilUanf).  A  name 
given  to  Apollo  as  the  god  of  light.  The 
epithet  Delios,  supposed  to  point  to  the  island 
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of  BeloB,  denoted  his  birth  in  the  bright 
{JS%Xo$\  land,  as  the  name  Lykdgente  de-. 
scribea  his  birth  in  Lykia,  the  region  of  liaht. 
[Ltciok.]  The  island  Belos  was  also  called  . 
Ortygia,  but  this  word  was  derived  from 
tprvi^  a  quail,  in  Sanscrit  vartika,  the  bird 
of  spring  and  hence  signified  the  quail  land, 
the  East.  (Max  Muller,  Lectures  on  Lan- 
guage, second  series,  p.  607.)  [CEdifus; 
Paris;  Phabthon;  Tkubfhassa.] 

Pbomiela  ^Gr.  ^Iviii,  purple).  A  purple 
substance  obtained  by  the  action  of  sulphuric 
add  on  indigo. 

PltiBiii€oolirolta  {Qt.  <^iyt^  purple,  and 
Xpoid,  colour).  A  native  chromato  of  lead,  from 
Beresow  in  Siberia. 

PhCBntooptenis  (Gr.  ^wucSvrtpos,  red- 
featkered).  The  generic  name  of  the  flamingo : 
also  a  term  applied  to  other  animals  which  have 
red  wings,  as  the  BomJbyciUa  phcmieoptera,  • 

Plmiilx  (Ghr.  ^Ifii).  In  Astronomy,  one 
of  the  modem  constellations  in  the  southern 
hemisphere. 

Phcbmix.  In  Botany,  a  genus  of  pinnate- 
leaved  Palms,  of  which  about  a  dozen  species 
are  known,  chiefly  found  in  Northern  Africa 
and  tropical  Asia.  One  of  the  spedes,  P. 
dactgltfera,  the  Date  Palm,  is  cultivated  in  im- 
mense quantities  all  over  the  northern  part  of 
Africa,  and  more  sparingly  in  Western  Asia  and 
Southern  Europe.  In  some  of  these  countriesi, 
its  fruit,  though  known  to  us  only  as  an  artide 
of  luxury,  affords  the  prindpal  food  of  a  large 
proportion  of  the  inhabitants,  and  of  the  various 
domestic  animals.  The  tree  usually  grows 
about  sixty  or  eighty  feet  high,  and  lives  to  a 
great  age ;  trees  of  from  one  to  two  hundred 
years  old  continuing  to  produce  their  annual 
crop  of  dates.  Many  varieties  are  recognised 
by  the  Arabs,  and  distinguished  by  different 
names  according  to  theiz  shape,  size,  quality, 
and  time  of  ripening.  The  fruit,  however,  is 
not  the  only  vsluable  part  of  this  widely  dis- 
persed tree,  for,  as  with  the  cocoa-nut  palm, 
nearly  every  part  is  applied  to  some  useful 
purpose.  The  huts  of  the  poorer  classes  are 
entirely  constructed  of  its  leaves;  the  fibre  (l^ 
surrounding  the  bases  of  their  stalks  is  used  for 
making  ropes  and  coarse  cloth,  and  the  stalks 
themselves  for  crates,  baskets,  brooms,  walking- 
sticks,  &c. ;  of  the  wood  are  built  substantial 
houses ;  the  heart  of  young  leaves  is  eaten  as 
a  vegetable;  the  sap  affi)rds  an  intoxicating 
beverage  {lagbi),  to  obtain  which  the  tree  is 
destroy^ ;  and  even  the  hard  and  apparently 
useless  stones  are  ground  into  food  for  camels. 

P.  sylvestria,  callwi  the  Wild  Date,  issuoposed 
by  some  to  be  the  parent  of  the  cultivated  Date. 
It  is  common  all  over  India,  and,  like  the  last, 
attains  a  considerable  height.  Large  quantities 
of  toddy  or  palm-wine  are  obtained  from  it ; 
but  tile  Asiatics,  more  skilful  than  the  Africans, 
procure  it  by  merely  cutting  off  the  young  flower- 
spike,  by  which  means  they  do  not  destroy  the 
tree.  Date-sugar,  extensively  used  in  India, 
is  made  by  simply  boiling  the  toddy. 

PntENix.     In  the  Homeric  Mythology,,  the  . 
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h>theat  of  Eitbopa,  while  other  poems  repieaent 
him  as  her  sister.  The  Fhcsnix  who  is  men- 
tioned in  the  Iliad  as  teaching  Aehillens  in 
his  earl/  youth  is  a  son  of  Amyntor.  He  took 
part  in  tne  Caledonian  hunt»  and  when  his 
£iUier  had  pnt  out  his  eves,  his  sight  was 
restored  by  Cheiron  the  Cbhtaxtb.  Bat  the 
point  of  greatest  interest  in  the  legends  of 
Fhcsnix  is  his  appearance,  in  the  ninth  book  of 
the  Biad,  as  a  mediator  before  Aehillens  on 
behalf  of  the  Acheans.  The  means  which  he 
adopts  for  softening  his  anger  is  a  recital  of 
the  tale  of  Melsaobos,  a  hero  whose  story  is 
but  another  yersion  of  that  of  Aehillens.  [Mt- 
THOLooT,  CoMPABATiyfi.]  The  name  Phooniz 
also,  as  ezpressire  of  colour,  suggests  a  com- 
parison wiUi  the  many  names  in  solar  legends, 
which  haye  a  similar  force,  as  loU,  locastd, 
lamoe,  lobates,  Aug6,  F^ha,  &c. 

According  to  Herodotus,  the  ^hisniz  was  a 
maryellous  bird,  which  the  Egyptians  regarded 
as  the  emblem  of  immortality,  la  later  legends 
the  bird  was  described  as  of  the  size  of  an  eagle, 
her  head  finely  crested,  her  body  covered  with 
a  beautiful  plumage,  and  her  eyes  sparkling  like 
stars.  She  was  said  to  liye  500  or  600  yean 
in  the  wilderness,  when  she  built  for  herself  a 
fdneral  pile  of  wood  and  aromatic  gums,  which 
she  lighted  with  the  fanning  of  her  wixigs,  and 
emerged  from  the  flames  with  a  new  life.  In 
the  account  of  Herodotus  (ii.  73)  nothing  is 
said  of  the  resurrection  of  the  phooniz ;  while 
other  yersions  speak  of  a  worm,  which,  pro- 
ceeding from  the  body  of  the  dead  bird,  was 
developed  into  another  phcBniz.  With  these 
tales  may  be  compared  Uie  myths  of  the  Per- 
sian bird  Simorg^  and  the  Indian  Semendar. 

Four  periods  are  mentioned  by  ancient 
writers  as  having  been  marked  by  the  appear- 
ance of  the  phoenix.  The  first  was  m  the 
reign  of  Sesostris;  the  second  in  that  of 
Amasis ;  the  third  in  that  of  Ftolemy  IIL  king 
of  Egypt ;  and  the  fourth  in  that  of  Tiberius. 
By  early  Christian  writers,  as  in  the  epistle 
to  the  Corinthians  which  bears  the  name  of 
Clement,  it  was  frequently  brought  forward  as 
an  illustration  of  the  doctrine  of  the  resur- 
rection (Spanheim,  De  Um  et  Prasfantia  Nu- 
tnismatum,  diss.  v.  c.  ziii.),  and  it  appears  on 
the  coins  of  several  Boman  emperors,  sometimes 
as  a  symbol  of  their  own  apotneosis,  sometimes 
as  an  emblem  of  the  renovation  of  the  world 
under  their  beneficent  rule.  (Ovid,  Met.  xy.  391 ; 
Fliny,  Hist.  Nat.  x.  2 ;  Tacitus,  Annal.  vi.  28. 
Besides  these,  the  reader  may  consult,  in  the 
third  volume  of  Wemsdorf,  Poeta  Minores^  to 
which  the  editor  has  prefixed  a  learned  intro- 
duction, the  poem  De  P/uBnice,  which  is  usually 
attributed  to  Lactantins.  See  also  MetraFs 
work,  Le  Phanix,  ou  V  Oiscau  du  8oMl,  Faris 
1824 ;  and  Sir  0.  C.  Lewis  On  the  Astronomy 
of  the  Ancients,  p.  283.) 

Pboladeaaa  (Gr.  ^«Xc4$r,  a  hole).  The 
family  of  Lamellibranchiate  Bivalves  of  which 
the  genus  Photos  is  the  type ;  they  are  remark- 
able for  the  hiding  places  which  they  excavate 
for  themselves  in  rocks  and  clay. 
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(Gr.t0A(9,  a  Ma20).  Ah^dnttd 
silicate  of  alumina,  resembling  Kaolin  in  com- 
position. It  is  formed  of  small  convex  sealefl^ 
which  are  ^lure  white  and  have  a  peuly 
lustre.  It  IS  soft  to  the  touch  and  fiiable 
between  the  finders.  It  is  of  firequent  ocenr* 
rence  in  the  erevioes  of  nodules  of  oool-ineasare 
clay-ironstone,  in  Coalbrook  Bale.  It  is  alio 
found  in  the  coal  mines  of  France,  Belgium,  and 
Fennsylvania;  at  Schemnitz  in  Hungaij,  and 
at  Naxos  (with  emery). 

moUdoffaster  (Gr.  ^Xit,  and  yvtrr^ 
belly).  A  genus  of  Ganocephalons  BeptilM 
discovered  by  Prof.  Huxley  in  the  Gihi»rio& 
coalfield,  near  Edinburgh.  In  tfais  genus  the 
vertebral  centra  were  well  osnfied,  as  in  the 
Triassic  Labyrinthodon,  but  not  as  in  the  ilf- 
cheyosaurus  of  the  carboniferous  stzata.  The 
specimen  on  which  the  genus  was  founded  was 
thought  for  many  years  to  be  a  fish ;  and  frtjm 
its  general  ichthyoid  similarity,  Frofeawr 
Huxley  names  it  Pholidoyaster  disciforms. 

FHonatto  SpeUlnr  (Gr.  ^m^,  mwuQ. 
Much  labour  has  been  spent  of  kte  jeazs 
in  attempts  to  introduce  a  nrstem  of  pbcnu^ 
spdling  applicable  to  all  languages.  Some 
lx>oks  ana  newspapers  have  been  pnbliabed 
in  this  new  character,  to  the  elaboratioo  of 
which  Mr.  Pitman  has  devoted  his  life.  Of 
this  Phonetic  Befoim,  Professor  Max  Miiller 
says  that,  '  if  our  spelling  followed  the  pro- 
nunciation of  words,  it  would  in  reality  he  of 
greater  help  to  the  critical  student  of  langaage 
than  the  present  uncertain  and  unadentific 
mode  of  writing.'  {Lectures  on  Langwye,  ibd 
series,  p.  100.)  On  the  other  hand,  it  is  signed 
that '  although  under  such  a  system  each  nan's 
language  might  remain  intelligible  to  himself, 
that  of  others  would,  for  the  philokgist  at 
least,  become  a  mere  trackless  thidLet  Sreiy 
consonantal  and  vocal  change  in  dialects  is 
subject  to  strict  law.  The  oocuirence  of  a 
single  letter,  which  may  not  alter  the  aoond, 
may  determine  that  a  word  shall  or  ahall  not 
be  identified  with  another.  The  remoral  of 
this  letter  would  blot  out  the  evidence  of  its 
g^wth.  There  is  no  difference  in  pronnn- 
dation,  we  are  told,  between  the  French  uMi't 
the  month  of  May,  the  Latin  maim ;  M«f,  hot, 
the  Latin  mayis ;  mes,  the  plural  of  siy,  the 
i  Latin  m^]  and  la  maie^  a  trough,  pohaps 
'  the  Latin  mactra :  or  between  sang,  hlora, 
sanauis,  centt  a  hundred,  centum,  and  som, 
without^  sine;  sent,  he  feels,  senOt,  im,  in 
U  ^en  m,  inde.  Strike  out  these  traces  of  thf  ir 
origin  still  preserved  in  their  spelling,  and  who 
would  have  either  time  or  energy  enough  to 
master  the  histoiy  of  this  single  language?' 
(Westminstfr  Bcview,  January  1866,  p.  ^O 
[Lakouaob.] 

Vbonetle  'WMttair.  That  writing  in 
which  the  signs  used  represent  sounds;  ra 
opposition  to  ideographic,  in  which  they  re- 
present objects,  or  symbolically  denote  ab- 
stract ideas,  as  in  the  figurative  part  of  the 
Egyptian  hieroglyphics.  The  signs  represent- 
ing sounds  are  usually  arbitrary,  or  at  least  hare 
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'beecmie  eo  in  prooeBS  of  time ;  as  in  the  andent 
Roman  alphabet,  of  which  the  letters  are  for 
the  most  part  deriTed  from  the  Hebrew  or 
Phflenidan,  in  which  langnages  -  they  may 
hare  originally  had  a  symboucal  character. 
But,  in  a  species  of  phonetic  writing  which  is 
intermixed  with  the  figoratiye  hieroglyphics  in 
IBgyptian  inscriptions,  every  letter  is  denoted 
by  a  figure  representing  some  object,  the  name 
of  which  begins  with  &at  letter.    [Hibboolt- 

PHIOB.] 

nioBiM  (Gr.  ^tfy^).  The  doctrine  of 
sound:  the  same  as  acotuHcB,  [Sound.]  As 
sound,  like  light,  is  subject  to  certain  laws  of 
reflection  and  refraction,  the  science,  like  that 
of  light,  may  be  treated  under  three  heads; 
namely,  direct^  reflected,  and  refracted  sound. 
In  allusion  to  the  corresponding  branches  of 
optica,  these  hare  been  denominated  pkonios, 
'  eatapkonies,  and  diaphoniea, 

Mftoiuftme  (^.  ^v4,  and  Xieos,  a  stone), 
A  species  of  compact  basalt,  sonorous  when 
struck. 

Vlioreos  (Gr.).  In  the  Homeric  Mytho- 
logy, an  old  man  who  rules  over  the  sea.  In 
the  Hesiodic  Theogonv  (270),  he  is  the  father 
of  the  three  GraiiB,  who  were  grey-haired  frt>m 
their  birth,  and  had  between  Uiem  a  single  eye 
and  a  single  tooth.  Their  abode  was  in  the 
far  west,  in  a  dim  twilight  land,  scarcely  pene- 
trated by  the  rays  of  the  sun.  Here  Pbbssus, 
havinff  seized  their  single  eye,  compelled  them 
to  gmde  him  to  the  nymphs  of  the  ocean- 
stream.  The  idea  of  the  Graia  manifestly 
grew  out  of  mythical  phrases  which  spoke  of 
Uie  dusky  gloaming,  as  distinguished  from  the 
black  night  in  ^wUch  the  Goboohs  had  their 
dwelling. 

momilvm  (Gr.  ^f»^s,  a  wicker  baaket). 
The  genus  of  the  Kew  Zealand  Flax,  P.  ienax, 
a  stout-growing  herb  forming  huge  tufts  of 
6word-s£iped  leayes,  and  in  its  distribution 
confined  to  New  Zealand  and  Norfolk  Island. 
The  leayes,  which  in  some  of  its  forms  are 
from  flye  to  six  feet  long,  contain  a  large 
quantity-  of  strong  usefld  flbre,  to  which  the 
name  of  New  Zealand  Flax  has  been  giyen. 
This  material  has  long  been  in  common  use 
among  the  natiyes  for  making  yarious  articles 
of  cluing,  string,  nets,  &c;  and  since  the 
colonisation  of  that  country  attempts  haye  from 
time  to  time  been  made  to  render  it  an  artide 
of  export,  but  hitherto  without  much  success, 
the  cost  of  preparation,  owing  to  the  presence 
of  a  yisdd  gummy  matter  in  Uie  leaves,  being 
too  great  to  allow  of  a  remuneratiye  profit. 

Vboronomla  or  Fluironomlea  (a  word 
coined  from  Gr.  ^pm,  I  bear,  and  r6fAos,  law). 
This  term  has  been  sometimes  used  to  denote 
the  science  of  motion.  In  this  sense  it  was 
employed  by  Hermann,  a  mathematician  who 
flourished  in  the  beginning  of  the  eighteenth 
century,  in  a  work  entitled  Phoranomia,  eeu  de 
Viribue  et  Motibue  Corporum  SoUdorum  et 
Liquidorum  (AmsteL  1716),  and  of  great 
merit  for  the  time  in  which  it  appeared. 
The  term  dynanuce  being  aow  employed 
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generally  to  signifjr  the  doctrine  of  moving 
bodies,  the  term  pSoronomice  is  never  used  in 
modem  sdentiflc  works. 

MMSffene  0«i  (Gr.  ^t,  light,  and  ytyp^ 
ftat,  I  frodvce),  A  compound  of  chlorine  and 
carbomo  oxide,  made  by  exposing  equal  mea- 
sures of  those  gases  to  the  sunshme,  or  to 
daylight     They  will  not  unite  in  the 


bright 
dark. 


Native  chloro-carbonate  of 
lead.    [Cbomfobdhb.] 

yiio»|iliainMfMi.  Combinations  of  phos- 
phorus with  oxygen  and  the  elements  of  am- 
monia. 

FliospluitMk  The  salts  formed  by  the 
combination  of  phosphoric  acid  with  bases. 

Vl&osplildeSf  Vtaospliiirets.  Combina- 
tions of  phosphorus  with  metals  or  hydrogen. 

VlUMilMtes.  The  salts  resulting  from  the 
combination  of  phoepkorcua  acid  with  bases. 

Vl&MiplMoeilte.  A  mineral  identical  in 
composition  with  Cryptolite;  from  which, 
however,  it  differs  in  form,  occurring  in  co- 
lourless or  sulphur-yellow  octahedrons  and 
four-sided  prisms  wiUi  quadrilateral  termina- 
tions. It  forms  about  a  thousandth  part  of 
the  cobalt  ore  of  Johannisberg  in  Sweden. 

FbospboTMoeiMe.  The  emission  of  light 
by  substances  at  common  temperatures,  or  below 
a  red  heat. 

yiMWiyhoF— eent  AnlmnHi  Those  spe- 
cies are  so  called  which  have  the  faculty  of 
emitting  a  luminous  fluid.  They  are  mudi 
more  numerous  than  the  electnc  animals; 
belonging  to  most  of  the  Invertebrate  classes, 
and  frequently  rendering  vast  tracts  of  the 
ocean  luminous  by  their  prodigious  numbers. 
The  gjlow-worm  {Lampyri»\  the  phosphorescent 
sea-pen  (Pennattda  phoephorea),  and  the  bril- 
liant pyrosome  {Pyroeoma  iilanticwn\  are 
among  Uie  most  remarkable  of  these  animals. 

FliosplioHo  Aeid.  A  compound  of  1 
atom  of  ohosphoms  »  82,  with  6  of  oji^gen, 
»  40  (PO5).  Its  equivalent,  therefore^  is  72. 
[Phosphobus.] 

Vlimipliorlte.  A  name  given  to  massive 
native  phosphate  of  lime.    T'^patitb.I 

Vtaospliorotfluaette.  A  native  hydrated 
phosphate  of  cop^r,  occnrrinff  in  minute  rhom- 
bic crystals,  also  m  fibrous  and  earthy  masses  of 
an  emerald  or  verdigris  green  colour,  but  often 
blackish-green  superfldslly,  near  Rheinbreiten* 
bach  on  the  Rhine,  and  also  at  Nisdme  Taguilsk» 
in  the  Ural,  and  in  Hungaiy. 

FbosiAonui  (Gr.  ^mtrpipof,  bringing  light). 
Phosphorus,  so  termed  from  its  property  of 
shining  in  the  dark,  occurs  in  the  three  king- 
doms of  nature,  but  most  abundantly  as  a  com- 
ponent of  the  bones  and  urine  of  ammals :  it  is 
generally  present  as  phosphoric  add,  combined 
with  various  bases.  Although  phosphorus  is 
found  in  certain  phosphates  in  the  miDeral  king- 
dom, it  is,  like  carbon  and  sulphur,  a  most  im- 
portant constituent  of  organic  matter.  It  exists 
m  albumen  and  flbrin,  and  in  the  bram,  blood» 
milk,  and  other  secretions.  It  is  found  in  the 
seeds  and  husks  of  the  cerealia,  and  in  numerous 
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fisciileDt  zootfl.  Then  u  no  Babrtanoe  which 
yields  it  mora  abnndmntlj  thim  bone,  and  from 
this  source  it  is  now  genenUj  obtained. 

Phosphoms  was  disooTered  in  1669,  by  Brandt, 
a  merchant  of  HambuM,  in  the  solid  vesidnie 
of  nrine,  bnt  no  practical  use  was  made  of  the 
disoorery  until  a  century  later,  when  a  process 
for  preparing  it  firom  bone  was  first  made  pablic 
by  Scheele  and  Ghihn.  It  is  now  obtained  as 
follows. 

On  twenty  parts  of  calcined  bone,  ground  to 
a  fine  powder,  pour  eight  of  sulphuric  acid, 
raeriously  diluted  with  forty  parts  of  water. 
These  materials  are  well  sturod  together  for 
about  six  hours,  steam  being  let  into  the 
mixture  to  promote  the  chemical  changes. 
The  whole  is  then  put  into  a  conical  bag  of 
.  linen  to  separate  the  clear  liquor,  which  is  a 
solution  of  suoerphoephate  of  lime,  and  is  de- 
canted and  boiled  to  dryness.  A  white  mass 
remains,  which  when  fused  forms  what  is  called 
glass  of  jthonhorus.  It  yields  phosphoms 
when  distilled  at  a  white  heat  with  one-fourth 
of  its  weight  of  charcoal. 

The  phosphorus  obtained  by  the  first  dis- 
tillation is  commonly  of  a  red  or  brown 
colour,  owing  to  impurities.  It  is  melted  in  a 
solution  of  ammonia,  and  is  bleached  by  heatins 
it  in  a  mixture  of  bichromate  of  potash  and 
sulphuric  acid.  After  this  it  is  again  melted, 
and  strained  through  chamois  leather.  The 
mechanical  impurities  are  thus  separated,  and 
it  is  finally  cast  into  sticks.  This  substance  is 
now  manufactured  in  tons,  chiefiy  for  the 
purpose  of  making  lucifer-matches.  According 
to  Mr.  Gore,  about  six  tons  are  annually  con- 
sumed in  this  country  in  the  match  manu&cture, 
and  one  pound  will  suffice  for  600,000  matches. 
This  manufacture  is,  however,  conducted  on  a 
larger  scale  abroad. 

When  pure,  phosphorus  is  tasteless,  colour- 
less, translucent,  sectile,  and  flexible  at  common 
tem^ratures,  but  brittle  at  32^.  Exposed  to 
air,  it  exhales  luminous  fumes,  haying  a  pecu- 
liar odour,  distantly  resembling  that  of  garlic, 
and  oflsone  is  at  the  same  time  produced.  Its 
specific  gravity  is  1*826.  It  is  insoluble  in 
water,  but  dissolved  sparingly  by  alcohol,  ether, 
the  oils,  naphtha  (and  other  liquid  hydrocar- 
bons), and  very  abundantly  by  sulphide  of 
carbon.  When  air  is  excluded,  phosphorus 
melts  at  about  110^,  and  if  suddenly  cooled 
to  82^,  affcer  having  been  heated  to  140°,  it 
sometimes  becomes  black.  At  from  550°  to 
570°,  in  close  vessels,  it  boils  and  evaporates 
in  the  form  of  colourless  vapour,  the  density  of 
which,  according  to  Bumas,  is  4' 855.  Phos- 
phorus is  a  formidable  poison ;  a  few  grains  are 
sufficient  to  destroy  life,  and  the  vapour  when 
breathed  (as  in  lucifer-match  making)  produces 
caries  and  necrosis  of  the  jaws,  with  wasting 
disease. 

There  are  some  peculiar  circumstances  con- 
nected with  the  luminosity  and  infiammability 
of  phosphorus.  When  exposed  to  humid  air, 
it  shines  with  a  pale  blue  light.  This  arises 
from  alow  combustion,  attended  by  the  pro- 
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dnetioa  of  pboBphonui  add  (POa)  and  < 
In  jDure  oxvgen,  phosphonui  is  not  baninoos 
until  heated  to  between  70°  and  80°,  aboT« 
which  temperature  it  iniiameB,  and  then  hsna 
with  solar  splendour.  Graham  has  shown 
that  the  slow  combustion  of  pho^^bonu  in 
air  is  prevented  by  small  additions  of  eertun 
gases  and  vapours,  such  as  sulphurous  acid, 
sulphuretted  hydrogen,  and  of  olefiant  gu ;  the 
vapours  of  sulphide  of  carbon,  ether,  kreasote, 
naphtha,  and  oil  of  turpentine.  Phosphoms 
easily  taJtes  fire  by  the  heat  of  the  haim  and 
by  slight  friction;  it  requires,  therefare,  to  be 
handled  with  the  utmost  caution.  Oving  to 
the  superficial  formation  of  phosphoroas  and 
phosphoric  adds,  when  it  bums  imperfectly  at 
low  temperatures^  itsfurthercombusdonis  olten 
prevented:  thus,  in  rubbing  a  fragment  of 
phosphorus  between  two  pieces  of  brown  paper, 
a  momentary  combustion  ensues,  and  it  often 
requires  condderable  friction  to  cause  it  a^n 
to  infiame.  For  the  same  reason  it  is  diffinilt 
to  light  a  piece  of  paper  by  the  fiame  of  phos- 
phorus, the  paper  becoming  covered  aod  pro- 
tected by  the  add  produced.  So  also  a  small 
piece  of  phosphoms  may  be  fused  by  tbegradual 
application  of  heat,  bnt  it  will  not  inflame  until 
the  sur&ce  is  disturbed  by  toorhing  it  with  a 
wire.  A  fragment  gently  heated  on  writing 
paper  may  be  melted  and  consumed  without  ig- 
niting the  paper.  When  in  brilliant  combnstioa 
in  the  air,  phosphorus  evolves  copious  fumes  of 
phosphoric  add  (F  O5):  its  fiame  is  intenselj 
luminous,  and  nearly  white.  If  heated  in  a 
confined  portion  of  air,  it  enters  into  lesi 
perfect  combustion ;  and  an  onde,  or  red  solid, 
less  fusible  thui  phosphoms,  is  produced. 
The  different  products  of  the  combustion  of 
phosphoms  are  well  diown  by  heating  a  frag- 
ment of  it  placed  near  the  centre  of  a  thin 
glass  tube  of  about  a  fourth  of  an  inch  in  diame- 
ter, and  three  or  four  feet  long,  and  then  gently 
driving  a  current  of  air  through  the  tahi ;  the 
fixed  and  volatile  adds,  and  the  red  oadde,  aio 
in  this  way  distinctly  separated. 

Allotropio  or  Amorphous  Pkaapkorus, — Aa  a 
result  of  exposure  to  neat  or  light,  phospfaoros 
sometimes  acquires  a  red  colour,  and  this  red 
substance  is  allotropic  or  amorphous  phospho- 
rus. Schrotter  made  the  discovery  of  this 
variety  of  phosphoms  in  1848.  He  obtained  it 
by  distilhng  phosphoms  in  an  atmosphere  of 
nitrogen  or  carbonic  acid,  at  a  temperatnie 
between  460°  and  480°.  In  this  case,  a  part 
of  the  phosphoms  assumes  the  amorphens  or 
red  condition.  To  separate  the  common  from 
the  amorphous  kind,  sulphide  of  carbon  is  em- 
ployed, which  dissolves  common  phosphonu 
but  leaves  the  allotropic  variety  in  the  form  of 
a  brownish-red  powder.  For  commercial  par- 
poses,  allotropic  phosphorus  is  made  by  heating 
phosphorus  under  water  in  an  air-tight  cast-iron 
boiler  to  a  temperature  of  450°.  A  quanti^' 
of  about  200  pounds  of  ordinary  phosphoms  is 
thus  kept  heated  for  three  or  four  wwks. 
When  the  vessel  is  opened,  the  phosphorns 
presents  itself  as  a  hard,  red,  brittle  substancr. 
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Amorplioiifl  phoephoras  has  no  odour.  When 
dzy,  it  QwleiftoeB  no  change  in  air:  it  ia  not 
lmninouB»  and  produces  no  ozone.  It  does  not 
take  fire  under  a  temperature  of  500^;  and 
although  it  is  only  phosphonu  in  an  altered 
moleciUar  condition,  it  has  no  poiaonous  pro- 
peitiea. 

It  has  already  been  stated  that  the  produet 
of  the  perfect  combustion  of  phosphorus  is  axir 
hydious  pkoBphoric  acid  (POg),  a  fusible  sub- 
stance, yery  soluble  in  water^  intensely  sour,  and 
haying  some  remarkable  peculiarities  in  refer- 
ence to  its  states  of  hyaration  and  its  com- 
bination with  salifiable  bases,  forming  mono- 
basic, bibasic,  and  tribasic  salts,  distinguished 
as  metaphospkat€8,  pyrophosphates,  and  com- 
mon (or  tribasic)  phoepniates.  There  are  two 
other  adds  of  phosphorus ;  namely^  the  phos- 
phorous add  (HyPHO,)  and  the  hypophos- 
pkoTous  add  (HPH,04).  When  phosphorus 
is  boiled  in  a  solution  of  caustic  potash,  a 
gas  is  ervolyed,  which  is  remarkable  for  its 
Bpontaneous  inflammability ;  each  bubble,  as  it 
nses  through  the  water,  taldng  fire  upon  the 
sur&ce,  and  producing  a  beautiful  ring  of 
smoke.  This  gas  is  commonly  called  phos- 
phuretted  hydrogtn ;  it  consists  chiefly  of  the 
terhydride  of  phosphorus  (PHa)>  with  a  little 
of  the  yapour  of  another  compound  (PH,). 
Phosphorus  may  be  made  to  combine  with  the 
greater  number  of  the  metals,  forming  com- 
pounds called  phosphunts  or  phosphides. 

Fbotlelte  or  Pbotislte  (Gr.  fAs,  light). 
A  mixture  of  silicate  and  carlx>nate  of  manga- 
Dese^  found  near  Bubeland  in  the  Harz.  It 
has  often  a  fibrous  texture,  and  is  of  yarious 
tints  of  red,  green,  and  grey,  which  become 
darker  on  exposure. 

Vlioto-llUiocTapliy.       [Photocinooosa- 

FHT.] 

Plioto-fiietallocrapligr.  [Photooltfhio 
EiroBAyiNO.] 

niotosalTaaocraplijr.  A  process  (now 
little  used)  for  transferring  drawings  &c.  to 
metal  by  means  of  light.  A  plate  is  rendered 
sensitiye  by  gelatine  and  bichromate  of  potash 

{Photogltfhic  EiroBiLynra],  and  exposed  to 
ight  in  contact  with  the  photograph  or  drawing. 
A  mould  is  then  taken  from  tMs  plate  after  ex- 
posure, and  an  electrotype  impression  taken 
from  the  mould.  This  electrotype  is  used  for 
printing.  The  process  is  tedious,  requiring 
some  weeks  for  its  completion. 

Pbotoffen  or  Paraffln  Ml.  The  oily  pro- 
duct obtained  by  the  distillation  of  yarious 
shales  and  cannels,  and  especially  from  the 
Boghead  cannel  coal.  It  consists  of  yarious 
liquid  compounds  of  carbon  and  hydrogen, 
holding  paraffin  iu  solution.  It  is  largely  used 
as  a  source  of  light,  for  which  purpose  it  pos- 
sesses great  adyantages.  One  gallon  of  parafi^ 
oil  yields  light  equal  to  that  of  22*9  lbs.  of 
sperm  candles,  and  produces  (when  burnt  with 
a  good  supply  of  air)  far  less  atmospheric  de- 
terioration than  the  latter.  The  oils  distilled 
from  the  natural  petroleums  are  frequently 
compounded  with  phutogen,  which  they  resem- 
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ble  gieaily  in  nroperties,  but  gonenlly  contaSn,^ 
unless  specially  purified,  more  yolatile  con- 
stituents.   [Oujr;  Pabafpih.] 

FIftotoireBle  nrawliiff.    [Photoobapht.I 

Vbotoglypldo  ■BgraTiiiff.  An  improyed 
process  inyented  by  Mr.  Fox  Talbot,  by  whidi, 
through  the  agency  of  lights  photographic  and 
other  transparent  designs  can  be  transferred  to 
metal  plates.  It  ia  performed  as  follows:  A 
solution  of  one  part  of  gelatine  in  40  parts  of 
water  is  mixed  with  4  parts  of  a  saturated  so- 
lution of  bichromate  of  potash,  and  the  mixture 
is  poured  o?er  the  steel  or  copper  plates,  and 
allowed  to  dry.  It  is  then  exposed,  in  contact 
with  the  object  which  it  is  desured  to  copy,  in  a 
printing  frame,  to  the  action  of  light  for  seyeral 
minutes.  After  this  exposure  to  light,  a  little 
finely  powdered  copal  is  strewed  oyer  the  sur- 
face, and  melted  by  the  aid  of  heat  The  do- 
si^  is  now  etched  in  by  means  of  hydrochloric 
acid,  saturated  with  peroxide  of  iron,  and 
diluted  with  water.  This  attacks  only  the  parts 
unacted  on  by  light  When  a  sufficient  depth 
has  been  attained,  tiie  etching  liquid  is  washed 
ofl^  and  the  plate  cleaned  with  soft  whiting. 
It  can  then  be  employed  for  printing. 

FboWfimpby  (Gr.  ^i,  light,  and  ypdb^, 
I  write  or  gratm).  Under  the  general  term 
photography  we  now  include  all  those  pro- 
cesses for  the  production  of  pictures,  which 
depend  upon  the  chemical  influences  of  solar  or 
other  intensely  luminous  radiations.  As  the 
name  implies,  these  pictorial  representations  of 
external  oljects  were  supposed  to  result  from 
the  action  of  Light — the  illuminating  power  of 
the  sun ;  recent  inyestigations,  howeyer,  proye 
that  the  most  luminous  portion  of  the  sun's 
light  is  quite  powerless  to  produce  the  clianges 
upon  which  photography  depends,  and  that 
these  changes  are  produced  to  some  extent  by 
the  feebly  luminous  blue  and  yiolet  rays  of  the 
spectrum,  but  chiefly  by  other  rays  which  are 
absolutely  dark  and  inyisible. 

Mr.  Wedgwood,  the  celebrated  potter,  was 
the  firat  who  attempted  to  produce  pictures  by 
the  sunshine ;  he  was  aided  m  his  inyestigations 
by  Sir  Humphry  Davy,  but  the  results  were 
not  satisfactory,  since  no  means  of  rendering 
the  pictures  permanent  were  then  discoyered. 
M.  Niepce,  of  Ch&lons-sur-Saone,  purauing 
inyestigations  of  the  same  kind,  discoyered 
that  all  the  resins  underwent  a  change  by  ex- 
posure to  sunshine,  and  by  spreading  solutions 
of  them  over  glass  and  metal  plates,  and  placing 
them  in  the  camera  obscura,  images  were 
slowly  impressed  upon  these  prepared  sur- 
faces ;  this  process  was  called  by  the  inyentor 
Heliographt.  M.  Niepce  associated  himself 
with  M.  Daguerre,  but  he  died  before  the 
discorery  of  the  very  beautiful  process,  the 
daguerreotype,  which  consisted  in  fonning  a 
film  of  iodide  of  silver  upon  plated  copper, 
exposing  this  film  to  the  image  of  the  camera, 
and  then  to  the  vapour  of  mercury,  the  latter 
condensed  upon  those  parts  of  the  plate  which 
had  been  most  illuminated,  developing  the 
latent  image.     This  process  has  now  been 
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entirel  J  supeneded  by  the  tivo  foUowing  pro* 


The  calotype  piocesB  of  Mr.  Fox  Talbot 
ooDBists  of  the  fotlowing  manipnlatoiy  details : 
good  letter  paper  is  washed  on  one  side  with  a 
solution  of  tne  iodide  of  potassium ;  it  is,  when 
dxy,  washed  with  a  solutioa  of  nitrate  of  silyer, 
to  which  a  small  qnantitjr  of  aeetic  add  has 
been  added,  and  the  paper  is  then  washed  with 
clean  and  ^nre  water.  Papers  thus  prepared 
will  keen  without  deterioration  for  some  time. 
To  nse  tne  paper,  a  few  drops  of  a  solution  of 
nitrate  of  silver  aie  mixed  with  abont  an  equal 
onantitf  of  a  saturated  solution  of  gallic  add. 
This  mixture  is  spread  with  a  glass  rod  on  the 
prepared  side  of  the  paper,  whidi  is  then 
pbioed  in  the  camera.  In  a  few  minutes  a 
picture  is  impressed  upon  the  paper,  whidi 
IS  remoTed  horn  the  instrument*  and  in  a 
dark  room  again  washed  over  with  the  mix- 
ture, called  Uie  gajtUhnitrate  of  tUver,  The 
picture  slowly  developes  itself,  and  when  it 
has  aoouired  Uie  prsper  degree  of  intennty  the 
action  is  checked  by  plunginj;  it  into  water  ; 
and  subsequently  the  picture  is  fixed,  and  the 
yellow  colour  of  the  iodide  of  silver  removed 
by  the  use  of  hot  hvposulphite  of  soda.  The 
picture  thus  obtained  is  a  negatitfe  one^  I  e.  the 
^hts  -and  shadows  are  reversed ;  but  by  taking 
a  copy  from  this  by  laying  it  upon  a  second 
sheet  of  sensitive  paper  and  allowing  the  light 
to  pass  through  the  negative,  a  pontive  picture 
is  obtained,  in  which  nature  is  most  faithfully 
represented  with  all  the  delicate  gradations  of 
li^t  and  shadow.  This  process  has  been  applied 
to  glass  plates  in  the  following  manner.  Al- 
bumen, the  white  of  e«g,  being  strained,  is 
mixed  with  some  iodi£^  of  potassium,  and 
floated  over  the  surface  of  the  glass ;  when 
dry,  the  silver  solution  is  appliecC  and  subse^ 
quently  the  gallo-nitnte  of  silver.  Thus  pre- 
pared, the  glass  plate  is  adjusted  in  the  camera, 
and  the  image  impressed;  the  remainder  of 
theprooess  is  the  same  as  on  paper. 

Tne  collodion  process,  whidi  is  the  one  now 
almost  universally  employed,  was  invented 
by  Mr.  Archer,  and  consists  in  impregnat- 
ing a  solution  of  gun-oolton  in  ether,  with 
a  small  quantity  of  iodide  of  potassium  or 
cadmium.  This  solution  is  termed  iodUod 
eoUodion ;  a  film  of  it  is  spread  upon  a  plate  of 
glass,  and  the  latter  then  immersed  in  a  solu- 
tion of  nitrate  of  silver.  The  collodion  film  thus 
becomes  coated,  with  yellow  iodide  of  silver, 
which  is  extremely  sensitive  to  light  The 
film  thus  prepared  requires  an  exposure  of  only 
a  few  seconas  in  the  camera  to  produce  the 
latent  image^  which  is  afterwards  deveioped  bv 
pouring  over  the  8ur£u)e  of  the  plate  a  weak 
solution  of  pyrogallic  add  mixed  with  acetic 
add.  A  solution  of  protosulphate  of  iron  is 
also  frequently  emplo^  for  the  same  puipose. 
After  developing,  the  excess  of  iodide  of  silver 
still  adhering  to  the  plate  requires  removal, 
since  it  wo^d  slowly  blacken  under  the  in- 
fiupnce  of  light,  and  dius  destroy  the  picture. 
This  is  callra  fixing  the  image,  and  is  effected 
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by  ponnn^  over  the  plate  dther  a  sohitioa  of 
hyposulphite  of  soda  or  one  of  cyanide  of 
potaadum.  The  negative  picture  thus  obtained 
can  then  be  employed  for  printing  a  ^ontnr, 
as  already  described.  Tarioos  modifications  ^ 
the  calotype  and  collodion  procesaes  have  been 
made  from  time  to  time,  but  they  difl&r  from 
the  originals  only  in  details  whidi  would  it- 
quire  too  lengthy  a  description  to  be  insoted 
here. 

»lMMIonr(Gr.^,andA^yOT).  Thedee- 
trine  of  light.    [Lioar.] 

FilOtMBetOr.      rPKOTOXBTBT.] 

MMtometrj  (dr.  ^s,  and  fUrpe^,  mta- 
eure).  The  process  of  measuring  the  intensitj 
of  light.  A^mpts  to  determine  the  rdstive 
intennties  of  different  li^ts  were  made  at  an 
early  period  in  the  history  of  experiacntal 
sdence.  For  the  purpose  of  comparing  the 
light  of  Sinus  with  that  of  the  sun,  the  eek^ 
bnted  Huygens  employed  a  tube  havings  vciy 
smaill  aperture  at  one  end,  into  which  waM 
inserted  a  minute  globular  lens^  whidi  al- 
lowed only  the  27664th  part  of  the  solar  disc  to 
be  seen,  and  this  small  portion  aAirded  a  lig^ 
which  appeared  equally  bright  with  Sirins; 
whence  he  oonduded  the  distance  of  Sirius  to 
be  27664  times  greater  than  that  of  the  son. 
(Huygenii  Coemotheoroe,)  Oddua  appears  to 
have  been  the  first  who  proposed  to  measme 
light  directly  by  means  of  what  he  called  a 
ludmeter.  His  method,  however,  which  was 
an  extremdy  imperfect  one,  conasted  simply  in 
observing  the  greatest  distance  from  the  eye  at 
which  small  drdes  painted  on  paper  were 
distinctly  vidble  in  diiTerant  lights^  It  was 
reserved  for  Boug^uer  to  establish  photometiy 
on  true  prindples.  Having  been  induced  l^ 
Mairan's  remarks  on  the  reUtive  proportion  of 
the  sun's  light  at  the  summer  and  wmter  sol- 
stice to  investi^te  the  subiect,  he  undeitook  > 
series  of  experiments,  of  which  the  results  wen 
first  published  in  his  Eseai  dChHane,  1729; 
and  afterwards  in  his  TVmte  tPOpitqme  jar  U 
Gradation  de  la  iMmiire,  which  appesred  in 
1760,  two  years  after  his  death.  In  the  sane 
year  appeared  the  Pkotometria  ui  Lambeit;  in 
which  the  subject  was  treated  more  genendhr, 
and  with  great  mathematical  elegance.  Iha 
prindple  adopted  by  Bonguer  and  I«mbext  is 
extremelv  dmple.  Though  the  eje  caonot 
ludge  of  the  proportional  force  of  dtifereDt 
lights,  it  can  distinguish  in  many  cases  vitk 
great  preddon  when  two  dmilar  surfiMes  me- 
sented  together  are  equally  illuminated,  or  when 
the  shadows  of  an  opaque  olyect  thrown  upon 
them  by  dififerent  lifl^ts  are  eoually  darit 
But,  as  the  rays  of  Bffht  proceed  in  stnigbt 
lines,  the^  must  spread  umfonnly,  and  hence 
thdr  density  will  diminish  in  the  duplicate  ntio 
of  their  distances.  From  the  respective  situa- 
tions, therefore,  of  the  centres  of  divexgency 
when  the  contrasted  sur&oes  become  equally 
bright^  we  may  eadly  compute  their  nJatire 
degrees  of  illumination. 

A  dmple  and  elegant  applicatioD  of  tie 
prindple  of  Bougner  was  msde  by  Dr.  fiitdiie. 


Digitized 


by  Google 


PHOTOMETRY 

His  appofatuB  consists  of  a  rectangiilar  bos, 
•about  an  inch  and  a  half  or  two  inches  square, 
open  at  both  ends  and  blackened  within,  to 
abflorb  extraneous  light.  Within,  inclined  at 
angles  of  45^  to  its  axis,  are  placed  two  reotan- 
gnkr  plates  of  plane  looking-glass,  ent  from 
one  and  the  same  strip,  to  msnre  equality  of 
their  reflecting  fMOwers,  and  fastened  so  as  to 
meet  at  the  top,  in  the  middle  of  a  narrow  slit 
about  an  inch  long  and  an  eighth  of  an  inch 
broad,  which  is  covered  with  a  bUd  of  fine 
tissue  or  oiled  paper.  In  comparing,  by  means 
of  this  instrument^  the  iUuminating  powers  of 
two  different  sources  of  light,  they  must  be 
placed  at  such  a  distance  from  each  other,  and 
from  the  instrument  between  them,  that  the 
light  from  every  part  of  each  shall  fall  on  the 
reflector  next  to  it,  and  be  reflected  to  the  cor- 
responding portion  of  the  oiled  paper.  The 
instrument  is  then  moved  nearer  tne  one  or  the 
other,  till  the  two  portions  of  the  paper  corre- 
sponding to  the  respective  minors  are  equallv 
illuminated,  of  wluch  the  eye  can  judge  with 
considerable  certainty. 

The  modiflcation  of  this  method,  which  con- 
sists in  contrasting  the  shadows  of  an  opaque 
object  formed  by  dijBTerent  lights,  is  ususilly 
ascribed  to  Count  Bumford,  by  whom  it  was 
proposed  in  the  PAU,  Trans,  vol  Ixxxiv.  It  is 
generally  supposed  that  the  equality  of  two 
shadows  can  be  appreciated  with  more  certainty 
than  that  of  two  fiffhts ;  but,  when  the  lights 
are  of  different  colours,  their  estimation  by 
either  method  admits  of  little  precision. 

M.  Arago  has  proposed  a  method  of  deter- 
mining the  relative  intensities  of  different  lights 
entire^  different  in  principle  from  any  of  the 
preceding,  and  probiU)ly  susceptible  of  much 
greater  accuracy.  It  is  founded  on  the  pro- 
perties of  polarised  light.  When  two  lights  are 
to  be  compared,  the  rays  from  each  are  polarised 
by  causing  them  to  pass  through  a  plate  of  tour- 
maline cut  parallel  to  the  axis,  or  ov  reflecting 
them  from  a  plate  of  glass,  on  whidh  they  fall 
at  the  polarising  angle.  They  are  then  received 
on  a  plate  of  rock  crystal,  cut  perpendicularly 
to  the  axis,  and  observed  through  a  doubly  re- 
fracting prism.  Each  light  will  thus  give  two 
images  tinged  with  the  comptlementary  colours. 
The  images  are  then  brought  into  such  a  position 
that  the  red  of  the  one  fSafis  over  the  green  of  the 
other.  If  the  two  lights  are  equal  in  intensity, 
this  superposition  wOl  produce  a  white  image ; 
if  uneqnai,  the  image  wiU  be  slightly  colored 
with  red  or  green,  according  as  the  one  or  the 
other  predominates.  The  apparatus  which  this 
method  requires  is  somewhat  complicated,  and 
its  manipidation  must  be  attended  with  con- 
siderable trouble.  (See  the  notes  to  the  French 
translation  of  Sir  J.  Herschel's  TVeaUse  on 
Light,  Paris  1883.) 

The  photometer  is  most  commonly  em- 
ployed for  measuring  the  relative  intensities  of 
two  artificial  lights,  or  for  the  comparison  of 
different  artiflcial  lights  with  some  standard 
luminous  body,  such  as  a  spermaceti  candle. 
For  this  purpose  the  most  convenient  instrn- 
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ment  is  Bunsen's  photometer,  which  depends 
for  its  action  upon  the  combination  of  trans- 
mitted and  reflected  light.  '  The  rays  from  the 
two  lights  to  be  compiared  are  received  on  the 
ophite  sides  of  a  screen,  one  part  of  which  is 
white,  and  nearly  opaque,  ana  the  other  part 
translucent  When  the  rays  of  a  single  flame 
only  strike  against  one  side  of  the  screen,  those 
portions  through  which  the  light  passes  seem 
dark,  and  the  opaque  parts  bright  But  the 
opposite  effect  is  produced  on  looking  at  the 
back  of  the  screen,  for  then  the  opaque  part 
seems  dark,  and  the  translucent  part  is  bright 
On  lighting  another  flame,  on  the  opposite  side 
of  the  screen,  the  daric  partis  illuminated  while 
the  light  passes  through  the  other  portion,  and 
adds  but  little  to  its  brightness.  Thus  the 
part  that  is  bright  on  one  side  is  dark  on  the 
other,  and  the  reverse.  If  the  light  on  each 
side  of  the  screen  be  equally  powerful,  the 
dark  part  will  nearly  disappear,  for  the  reflected 
and  transmitted  lights  combine  to  illuminate 
both  surfaces  eqimlly.  When  this  effect  is 
prodnoed  on  both  sides,  by  shifting  the  screen 
nearer  to  the  feeble  flame,  the  distance  from 
the  two  is  measured,  and  the  relative  illuminat- 
ing power  is  ascertained  by  squaring  the  two 
distances.'      (Clegg    On  the  Manuficiure  of 

motophoMa  (Or.  ^f,  and  f6fios,  fear). 
An  intolerance  or  dread  of  light;  it  is  a  symptom 
of  internal  ophthahnia. 

Miotoaliiooffimpliy.  A  process  for  trans* 
ferring  accurate  copies  of  manuscripts  or  draw- 
ings  to  metal  or  stone.  Paper  is  washed  over  with 
a  solution  of  gum  containing  bichromate  of  pot- 
ash, and  allowed  to  dry  in  a  dark  room.  It  is  then 
placed  in  contact  with  the  manuscript  or  design, 
and  exposed  to  the  action  of  light  in  a  photo* 
graphic  printing^fiMne.  After  exposure,  the 
whole  surface  of  the  prepared  paper  is  coated 
with  lithoffrapluc  ink,  and  then  a  stream  of  hot 
water  is  sluiced  over  it  The  parts  that  have 
been  exposed  to  light  have  become  insoluble  in 
water,  and  remain  unaffected,  while  the  remain- 
der is  washed  off.  The  outline  thus  obtained 
can  then  be  at  once  transferred  to  stone  or  zinc 

[ENOBiLVINa.] 

Fbragniltes  (Gr.  from  ^p€pyfi6t,  a  hedge), 
A  eenus  of  grasses  closely  related  to  Arundo, 
and  often  induded  in  it,  piodudnff  large  spread- 
ing panicles  of  flowers  at  the  ends  of  tall  leafy 
stems.  The  oonmion  Keed,  P.  communis,  for- 
merly known  as  Arundo  Phragmites,  is  the 
largest  of  our  British  grasses,  growing  from 
six  to  twelve  feet  high.  It  is  found  on  river 
banks  and  in  wet  jJaces,  and  though  of  no 
agricultural  value,  is  of  great  importance  in 
some  situations  in  binding  the  eafth  of  river 
banks  with  its  extensively  creeping  foots.  The 
stems,  or  reeds,  are  used  for  thatdiing,  and  as 
a  foundation  for  the  day  walls  of  huts  and  out- 
bidldin^  in  country  places.  The  same  spedes 
occurs  m  shallow  waters  almost  all  over  the 
globe,  from  the  tropics  to  the  arctic  sone. 

nimciBoeoB«  (Gr.  ^pdypia,  a  partition, 
and  awivff,  a  com).    The  essential  part  of  the 
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oomplez  shell  of  the  Belemnite,  consisting  of  a 
straight  cone  dirided  by  ntnneroos  transyerse 

fartitions  pexforated  by  a  marginal  siphon, 
'rom  the  time  of  Uwyd  conchologists  termed 
this  part  the  alueoltt»,  a  term  which  has  been 
recently  and  properly  restricted  to  the  socket 
of  the  sheath  lodging  the  phragmo&me.  Be- 
lemnites  are  chiefly  distinguished  by  modifica- 
tions of  the  sheath  or  dart ;  but  the  phragmo- 
cone  is  the  constant  and  tme  characteristic  of 
this  extinct  group  of  Cephalopods,  which  chiefly 
flourished  from  the  epoch  of  the  Muschelkalk  to 
that  of  the  Maestricht  chalk. 

Fhraso  (Qtr.  <f>pcurlSf  speech').  In  Music,  a 
short  portion  of  a  composition,  occupying  a 
distinct  rhythmical  period  of  one,  two,  or  S>ur 
bars. 

Miraaeolory  (Gr.  ^pwrfft,  and  XSy^s, 
science).  This  term  denotes  properly  the 
science  or  knowledge  of  style;  but  it  is  used 
in  common  language  to  signify  the  peculiarities 
of  diction  of  a  writer,  school,  &o. 

WhTBXtj  (Gr.  ^parpla),  A  subdiyision  of 
Athenian  citizens,  analogous  to  the  Spartan  oM 
and  Roman  curia,  distinguished  by  particular 
rites  and  ceremonies  that  bound  its  members 
together.  Each  of  the  four  ancient  tribes  was 
diyided  into  three  phiatries,  and  each  phratiy 
into  thirty  sections  or  clans,  which  bore  the  name 
yivos,  exactly  answering  to  the  Boman  gens ; 
and  this  diyision  remained  subsequently  to  and 
independent  of  the  ten  tribes  oif  Cleisthenes. 
The  free  Athenians  registered  their  own  or 
their  adopted  children  in  the  phratries  to 
which  they  themselyes  belonged,  at  the  fies- 
tiyal  of  the  Apaturia;  but  what  the  age  of 
registry  was  is  uncertain. 

Vlireiiio  (Gr.  ^^r,  the  diaphragm).  Re- 
lating to  the  diaphragm. 

Fbrenltls  (Gr.  &om  ^f4iv).  Inflammation  of 
the  brain  or  its  membranes.  The  word,  passing 
through  the  French  form  frhnisie^  becomes  in 
English /rtfnjey. 

Ftarenoloflry  (Gr.  ^f»i(y,  the  mind,  and 
X^yof).  This  word  ought,  aooording  to  its 
etymology,  to  signify  mental  philosophy;  but  it 
has  been  appropriated  by  craniologists  to  the 
science  which  professes  to  be  a  philosophy  of 
the  human  mind  founded  on  the  physiologjr  of 
the  brain.  This  science  diyides  our  faculties  mto 
three  classes:  the  intellectual  or  perceptiye,  the 
sentiments  or  emotions,  and  the  animal  pro- 
^nsities.  To  the  flrst  of  these  is  assigned  the 
anterior  portion  of  the  head ;  the  second  occu- 
pies the  middle  and  upper ;  while  the  posterior 
region  and  the  cerebellum  are  allowed  to  the 
third  and  most  inglorious  diyision. 

The  subjoined  flgure  shows  the  three  great 
phrenological  diyisions  of  the  brain.  The  line 
B  runs  through  the  centre  of  ossification  of 
the  parietal  bone  (the  organ  of  Cautiousness, 
77o.  12),  and  terminates  in  the  centre  of  ossifi- 
cation of  the  frontal  bone  situated  at  the  point 
where  it  touches  the  line  A  A  (the  organ  of 
Causality,  No.  85).  The  portion  aboye  t£e  line 
B  is  named  the  coronal  region,  and  seryes  to 
manifest  chiefly  the  moral  sentiments.  The 
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line  A  oocresponds  to  the  posterior  latenl  edge 
of  the  super-orbital  plate,  on  which  the  aa- 

terior  lobe  of  the  brain  

rests.  The  space  be- 
fore the  line  A  A  in- 
dicates the  size  of  the 
anterior  lobe,  the  re- 
gion deyoted  to  the 
inanifestation  of  the 
intellectual  fiftcultses. 
If  the  space  before  tha 
lower  A  be  long,  the 
organs  of  theobserying 
faculties  are  large ;  and 
if  the  space  f(»ward 
from  the  point  where  the  line  B  meets  Ui«  line 
A  A  be  long^  the  reflecting  organs  are  laigt. 
The  space  below  B  and  behind  A  A  manifests 
the  propensities  common  to  man  with  tlir 
lower  animals.  We  may  remark  that  in  the 
aboye  flgure  the  coronal  region  would  be  nid 
to  be  h^ge,  indicating  powerful  moral  seuti' 
ments ;  the  intellectual  region  about  an  arer- 
age,  and  that  of  the  so-called  animal  pnipensitieg 
moderate.  The  organs,  it  most  further  be 
remarked,  are  double,  each  fiicnlty  having 
two  organs,  lying  in  corresponding  situatioDB 
of  the  hemispheres  of  the  brain;  except  in 
those  organs,  such  as  individuaiUy,  evesUuality, 
benevolence,  &a,  represented  in  the  fig.  by  2% 
30,  13,  &c,  which  occupy  the  central  put  of 
theskuU. 


Fig.  1. 


FIg.S. 


The  faculties  generally  rsoogmsed  by  pbre- 
ikologisti  aro  the  following. 
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Older  L    FESLiNas. 

Oenus  I.     PsoFiNsiTiss — Common    to   Man 
with  tkB  Lower  Animals, 

Thb  Jjote  op  Lim. 

Apfetitb  Foft  Food. — Usai:  Nutrition. — 
Abuses :  Gluttony  and  drunkenness.  These 
two  organs,  it  is  said,  are  not  fiillj  ascertained, 
but  some  facts  indicate  that  they  lie  in  the 
base  of  the  brain.  The  first  is  not  marked  on 
the  bust,  but  the  second  is  indicated  by  6a  on 

fig.  1. 

1.  AnATiVBiniss— Produces  sexual  love. 

2.  PHiW)PaoGKNiTrvBNKss. — Us€s:  Affection 
for  young  and  tender  beings. — Abuses :  Pamper- 
ing and  spoiling  children. 

3.  CoNCJiNTBA'nTSKBSS. — XJses*.  It  renders 
permanent  emotions  and  ideas  in  the  mind. — 
Abuses :  Morbid  dwelling  on  internal  emotions 
and  ideas. 

3.  a.  Inhabititsness. — Uses:  It  produces 
the  desire  of  permanence  in  "phuce,-^ Abuses : 
Aversion  to  move  abroad. 

4.  Adhbsiybness.  —  Uses  :  Attachment, 
fnendship,  and  society  result  from  it. — 
Abuses:  Clanship  for  improper  objects,  at- 
tachment to  worthless  individuals. 

5.  CosiBATirBNEss. —  Uses:  Courage  to  meet 
danger  and  overcome  difficulties. — Abuses :  Love 
of  contention  and  tendency  to  provoke  and 
assault 

6.  Destbuctiveness. — Uses:  Desire  to  de- 
stroy noxious  object.8  and  to  kill  for  food. — 
Abuses :  Cruelty,  murder,  desire  to  torment. 

7.  Sbcbbtivbnbss. — Uses:  Tendency  to  re- 
strain within  the  mind  the  various  emotions 
and  ideas  that  involuntarily  present  themselves 
until  the  judgment  has  approved  of  giving  them 
utterance ;  it  is  simply  the  propensity  to  conceal, 
and  is  &n  ingredient  in  prudence. — Abuses; 
Cunning,  deceit,  duplicity,  and  lying* 

S,  AcauisiTivBKESs. — Usss :  jDesire  to  pos- 
sess, and  to  accumulate  articles  of  utility  to 
provide  against  want. — Abuses :  Inordinate  de- 
sire of  property ;  selfishness,  avarice,  theft. 

9.  CoNSTBtJcnTVE2CBS& — Usss:  Desire  to  build 
and  construct  works  of  art — Abuses :  Construc- 
tion of  en^nes  to  injure  or  destroy,  and  fabrica- 
tion of  objects  to  deceive  mankind. 

Genus  IL    Skthhritts. 

L  Sentiments  common  to  Man  toith  the  Lower 
Animals. 

10.  Sblf-bstbdi. — Uses:  Self-respect*  self- 
interest*  love  of  independence,  personal  dignity. 
— Abusea :  Pride,  disdain,  love  of  dominion. 

11.  Lovs  OF  Affbobatiok. — Uses:  Desire 
of  the  esteem  of  others,  love  of  praise,  desire 
of  £ame  or  glory. — Abuses:  Thirst  for  praise 
independent^  of  praiseworthiness. 

12.  CAmousNBSS.-*  Uses :  It  gives  origin  to 
the  sentiment  of  fear,  and  it  is  an  ingredient  in 
prudence. — Abuses :  Excessive  timidity. 

18.  BBMBvotHNCB. — Usssi    Desire   of    the 
happiness  of  others.— ^6itfe«:  PTofiisioD,  ii\ja- 
nous  indulgence  of  the  appetites  and  fiuicies 
of  otbersi  fadlitj  of  temper. 
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14.  Venbratiow. —  Uses:  Tendency  to  vene- 
rate or  respect  whatever  is  great  and  good. 
— Abuses :  Senseless  respect  for  unworthy  ob- 
jects consecrated  by  time  or  situation. 

16.  FiRMirass. —  Uses:  Determination,  per- 
severance, steadiness  of  purpose.  —  Abuses: 
Stubbornness,  infatuation,  tenacity  in  evil. 

16.  Conscxentiovbness.  —  Uses:  It  gives 
origin  to  the  sentiment  of  justice,  or  respect 
for  the  rights  of  others,  openness  to  conviction, 
the  love  of  truth. — Abuses:  Scrupulous  adhe- 
rence to  noxious  principles  when  ignorantly 
Mibrftced. 

17.  Hops. — Uses:  Tendency  to  expect  future 
good;  it  cherishes  faith. — Abuses:  Credulity 
with  respect  to  the  attainment  of  what  is 
desired. 

18.  WoNOBB. — Uses:  The  desire  of  novelty. 
Abuses:  Love  of  the  marvellous  and  occult; 
belief  in  prodigies,  magic,  and  other  absurdi- 
ties. 

19.  Idbalitt. — Uses:  Love  of  the  beautiful. 
'^Abuses:  Extravagance  and  absurd  enthu- 
siasm. > 

19.  a.  The  organ  of  Sublimity ;  but  not  snf- 
floientlyascertained. 

20.  Wit. — Gives  the  feeling  of  the  ludicrous, 
and  din)oses  to  mirth. 

21.  IMITATION. — Copies  the  manners,  ges- 
tures, and  actions  of  others. 

Order  II.  Intbllbctual  Facifltibs. 

Genus  L  External  Senses. 

r  Uses:  To  bring  man 
into  communication  with 
external  oljects,  and  to 
enable  him  to  e^joy  them. 
— Abuses:  Excessive  in- 
dulgence in  the  pleasures 
arising  from  the  senses, 
to  the  extent  of  impairing 
bodily  health  and  debili- 
tating or  deteriorating  the 
mind. 


Fbbiiko  OB  Touch. 

Taste. 

Smbix. 

Hbajumg. 

Sight. 


G^nus  IL    Knowing  Facvltibs  which  Pbb- 
OEiVB    THE  Existence  and  Qualities  of 

EXTEBNAL  OeJBCTS. 

22.  Ibdividualitt. —  Takes  cognisance  of 
existence  and  simple  facts. 

23.  FoBM. — ^Renders  man  observant  of  fonn. 

24.  Size.— Gives  the  idea  of  space,  and 
enables  him  to  appreciate  dimension  and 
distance. 

26.  Weight. — Communicates  the  perception 
of  momentum,  weight,  and  resistance,  and  aids 
equilibrium. 

26.  CoLouHiNO.— Gives  perception  of  colours 
and  their  harmonics. 

Genus  III.  Knowing  Faculties,  which  Pbb- 
CBiVB  THE  Relations  of  Extbbnal  Objbcts. 

27.  LooALiTT. — Gives  the  idea  of  relative 
position. 
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28.  KuMBBB. — Gives  the  talent  for  ealcala- 
tion. 

29.  Obdbr.  —  CommnnicateB  the  love  of 
physical  arrangement. 

30.  EvsMTUAUTV. — Takes  cognisance  of  oc- 
currences or  events. 

31.  TixB.— Gives  rise  to  the  perception  of 
duration. 

82.  TuNB.— The  sense  of  Melody  and  Har- 
mony arises  from  it. 

33.  Lanouaob. — Gives  &cility  in  acquiring 
a  Imowledge  of  arbitrary  signs  to  express 
thoughts,  readiness  in  the  use  of  them,  and 
the  power  of  inventing  and  recollecting  them, 

Chnus   rv.    Rbfubcting  Facultibs,   -wbige 

GOXPABB,  JUDGB,  AND  DlSCBXlONATB. 

84.  CoxPABisoir. — Gives  the  power  of  dis- 
covering analogies,  resemblances,  and  difler- 
enees. 

35.  Causalitt.— Traces  the  dependences  of 
phenomena,  and  the  relation   to  cause  and 


Such  classifications  are  regarded,  by  those 
who  do  not  accept  the  system  of  Spursheim 
and  Gall,  as  open  to  the  objections  of  re- 
dundancv  and  deficiency.  There  is  no  need, 
it  is  said,  of  two  organs  for  form  and  sise,  for 
oembativeness  and  destmctiveness,  cauwdity 
and  ooncentrativeness,  each  of  these  two  being 
closely  allied,  if  not  identical;  while  on  the 
other  hand,  there  are  no  Acuities  of  memory, 
reasoning,  and  judgment  To  the  assertion 
that  each  faculty  has  a  power  of  remembcov 
ing,  reasoning,  and  judging,  it  is  answered  that 
each  of  the  thirty-five  organs  is  thusshown  to 
have  other  faculties  governing  them  or  attend- 
ant i^n  them ;  and  it  is  fiuther  urged  that 
no  account  is  taken  of  the  propensities  toi^k, 
learn,  speak,  and  run,  whidi,  with  others,  exist 
in  men  quite  as  much  as  the  tendency  to  love, 
fight,  steal,  or  build.  Nor  does  anatomv,  it  is 
argued,  sufficiently  establish  the  phrenological 
hypothesis.  The  brains  of  some  murderers  have 
been  found  deficient  in  destmctiveness,  while  in 
the  skulls  of  some  of  the  most  dexterous  thieves 
acquisitiveness  has  beensmaU.  In  other  words, 
although  the  data  obtained  by  Mr.  Deville  and 
others  furnish  many  instances  which  support 
the  theory,  the  number  of  exceptions  is  too 
formidable  to  establish  that  theory  on  a  firm 
basis.  Still  it  must  be  admitted  that  l^  fordnff 
the  inductive  method  of  enquiry  into  mentid 
philosophy,  phrenology  has  laid  the  foundations 
of  a  true  mental  science,  and  has  brought  into 
prominence  the  fact,  ignored  by  all  previous 
systems,  that  in  the  order  of  nature  no  con- 
sciousness is  manifested  without  a  material 
organ. 

The  several  questions  involved  in  the  theory 
of  phrenology  are  examined  in  detail  in  the 
articles  '  Phrenology '  and  '  Physiology '  in  the 
En^dopadia  Britannica. 

ifhe  most  hostile  enquiry  mto  the  pretensions 
of  phrenology  to  be  regarded  as  a  science 
appeared  in  1826,  in  the  Edinburgh  Reviea, 
in  an  article  written  by  Lord  JefiVey. 
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(Gr.«prfaf).  In  Gredc  Mythology, 
a  son  of  Athamas  and  NbphblA,  and  sister  of 
HbllA,  with  whom  he  was  borne  away  from 
Thessaly  on  the  golden  ram,  which  carried 
Phrixus  to  the  house  of  JBJ^t&^  king  of  Coldus. 
Hither  came  the  Argonauts  rMTSiBBno)  in 
search  of  the  fieece,  which  Jason  obtained 
by  the  aid  of  Mbdba. 

VlirjpgaalABB.  Ctue^wormjlui.  ThefunSj 
of  Trichopterous  insects  of  which  the  gemfl 
Fhrygania  is  the  type.    [TRicHOFTBBAirB.] 

Whrjt^aok  Xarblo.    [Mabblb.] 

WhrjgtmaMm  An  early  Christian  sect,  go 
called  finom  Phrygia,  the  country  where  dwj 
abounded.  They  r(>garded  Montanns,  the 
founder  of  the  Momtanists,  as  their  prophet; 
and  their  distinguishing  characteristic  was  the 
spirit  of  prophecy  to  which  they  laid  claim. 

Mitliali*  An  Egyptian  deity,  identified  by 
Herodotus  with  the  Greek  HBrauBsrus. 

FblfHilBBtB  (Gr.  ^ipla^if,  &om  f^^^a, 
louse),  A  disease  in  which  the  body  is  (mst- 
run  with  lice,  the  Latin  tnorbus  pediadam, 

WhtbiMim  (Qt,),    [GoNsrxPTioy.] 

Mitliore  (Gr.  ^Bopd,  dscag),  A  name  gireo 
by  some  of  the  French  chemists  to  Jtuorine. 

Flijreoloffy  (Gr.  ^Mcot,  Lat.  Incus,  Ms-vMi, 
and  \6yos).  That  part  of  Botany  which  relstcs 
to  the  sea-weeds  or  Alga, 

Wbjcommtmr  (Gr.  ^Mcof,  Lot  Incus,  soo- 
weed,  and  M^kv*  iitotker).  The  gelatine  in 
which  the  sporules  of  Algaceons  plants  fiirt 
v^etate. 

Flijriaotery  (Gr.  ^XoictVmk,  a  pntec^ 
or  preservation).  An  amulet  or  presemtiTe 
against  infection.  The  phylacteries  of  the 
Jews  were  derived  from  the  injunction  oontsioed 
in  Exod.  xiii.  9  ;  and  consisted  of  slips  of  pareb- 
ment  inscribed  with  verses  of  the  law,  endoeed 
in  cases,  and  worn  during  prayer  on  the  arm 
and  between  the  eyes. 

mylBB  (Gr.  ^v\4i,  a  tribe).  The  tribes 
into  which  the  whole  of  ancient  Attica  vas 
divided.  Originally  there  were  but  four  ph^Is, 
which  were  frequently  remodelled,  but  remained 
the  same  in  number  till  soon  after  the  expulsion 
of  the  Pisistratidae,  when  deiBthenes  raised  their 
numbeT  to  ten.  The  precise  nature  of  the 
change  effected  on  this  occasion  is  not  known, 
but  it  is  probable  that  the  new  tribes  embraced 
a  larce  number  of  citizens  that  had  been  ex- 
cluded from  the  former.  The  phylae  were  after- 
wards increased  to  twelve,  by  uie  addition  of 
two  in  honour  of  Antigonus  and  his  son  Deme- 
trius. The  Athenian  senate  was  composed  of 
fifty  delegates  from  each  of  these  tribes. 

mjlMNdi  (Gr.  ^6kBi^0t,  ruler  of  « 
phyU),  An  Athenian  officer  appomted  for 
each  tribe,  to  superintend  the  registering  of  it* 
members  and  other  common  duties.  The  title 
answers  to  that  of  the  Soman  tribune,  bnt 
its  functions  never  reached  the  same  impoit- 

ice. 

mylltte  (Gr.  ^iXA«r,  a  leaf).  A  varietf  of 
Ottrelite  found  in  day  sUite  over  a  huge  area 
round  Sterling,  Goffaam,  and  other  places  in  the 
United  States. 
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or  9liynpdliiiia  (Gr.  ^XXor). 
In  Botany,  a  tam  applied  to  the  petiole  or 
leaf-stalk  in  the  case  of  certain  leafless  plants, 
in  which  this  part  becomes  so  much  developed 
as  to  asaiuDe  the  appearance  and  perform  the 
fonctiona  of  a  leaf.  It  is  commonly  met  with 
in  the  New  Holland  Acacias. 

VhjUonjetMrMW  (Gr.  ^i^XAor,  and  fimt- 
Tfpls,  a  baf).  The  name  of  a  primary  division 
of  the  order  Cheiroptera,  indnding  the  foliated 
batty  or  those  species  which  have  the  ears  and 
nose  complicatea  by  grotesque  and  variously 
figured  membranous  foliations,  serving  the 
purpose  of  antennae,  and  augmenting  the  sense 
of  touch  in  these  night-flying  and  short-sighted 
spedcs.  The  tribe  is  also  characterised  by 
having  a  single  finger,  the  innermost,  armed 
with  a  hook- shaped  claw,  and  the  molar  teeth 
beset  with  sharp-pointed  tubercles  adapted  for 
cnuhing  insects. 

Wijllayliagftiis  (Gr.  ^6Kkovy  and  ^iyw, 
/  ea().  The  name  of  a  tribe  of  Marsupials,  in- 
dnding  the  Phalangers,  Petaurists,  and  Koala ; 
also  ox  a  tribe  of  beetles,  including  those  which 
live  by  suction  of  the  tender  parts  of  vegeta- 
bles, as  the  leaves  and  succulent  sprouts. 

VhjUopods  (Gr.  ^AAoy,  and  vo^s,  afoot). 
The  name  of  a  tribe  of  Crustaceans,  compre- 
hending those  in  which  the  feet  are  of  a  flattened 
leaf-like  form. 

nijIlAretla.  A  mineral  resin,  identical 
with  Konlcinite,  found  in  the  pine  stems  in  the 
marshes  of  Hottegard  in  Denmark. 

niyllMitomes  (Gr.  ^KKw,  and  trrSita,  a 
mouth).  A  family  of  bats,  including  those  in 
which  the  nose  supports  a  simple  leaf-shaped 
appendage. 

Vbjma  (Gr.  ^D/ia,  from  ^^,  1  jaroduce). 
A  term  appued  by  the  ancient  physicians  to 
scrofulous  tumours.  In  modem  medical  lan- 
guage it  signifies  a  taberde  on  any  external 
part  of  the  body. 

Vlija*  (Gr.  ^vffa,  a  blast).  A  genus  of 
fresh-water  snails ;  so  called  from  the  thinness 
and  inflated  appearance  of  the  shell.  Several 
species  of  bubble-shell  are  found  in  England ; 
as  Pl^a  fontinalis,  in  the  Thames ;  Physa 
alba,  in  North  Wales ;  Physa  hypnarum,  com- 
mon in  ponds  and  slow  streams. 

WbjwMim  (Gr.  ^viraA(f,  literally  a  bubble), 
A  genus  of  Soianacea,  of  which  several  species 
are  grown  in  English  gardens.  P.  Alkekengi,  the 
Winter  Cherry,  has  received  its  name  from  its 
scarlet  cheny-like  fruit  enclosed  within  the  en- 
Uiged  calyx,  which  renders  the  plant  vejy  orna- 
mental in  the  beginning  of  the  winter  season. 
The  calyx  of  this  plant  is  frequently  macerated 
so  as  to  separate  and  preserve  the  fibrous 
network  of  veins  by  which  it  is  traversed,  in 
the  same  manner  as  in  preparing  skeleton 
leaves.  In  Arabia,  and  even  m  Germany  and 
Spain,  the  fmits,  which  have  a  slightly  acid 
taste,  ave  eaten  for  dessert.  The  fruits  of  P. 
penmana  are  likewise  edible,  as  well  as 
those  of  P.  pubmena,  the  Camaru  of  Brazil. 
Some  of  the  species  are  said  to  possess  medi- 
cinal properties.    The  seeds  of  P.  tomnifera 
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I  are  stated  to  be  emploved  to  ooagolate  milk; 
:  and,  according  to  Kunth,  its  leaves  have  bees 
I  found  with  Egyptian  mummies. 
I  FbyMOite  (Gr.  ipwrdm,  to  blow).  The 
I  name  given  to  a  coarse  and  almost  opaque 
variety  of  Topaz  found  at  Broddbo  and  Rnbo^ 
in  Sweden,  which  swells  when  heated. 

VbjrMOiila  (Gr.  (pwrK^y,  a  fat  paunch). 
This  term  is  applied  to  various  enlargements 
of  the  abdomen  unconnected  with  dropsy  or 
with  accumulations  of  air,  such  as  morbid  states 
of  the  liver  or  of  the  spleen. 

Pliyaetjsr  (Gr.  ^wnrHip,  a  blow-pipe). 
The  generic  name  of  the  cachalot,  or  sperm 
I  whale. 

I  PlijBles  (Gr.  ^vcik6s,  from  ^^r<f,  nature). 
The  science  of  nature.  In  modem  language, 
I  however,  the  term  has  a  less  general  significa- 
tion than  its  derivation  implies.  Nature  sig- 
nifjdng  the  assemblage  of  ail  the  bodies  of  tho 
universe,  the  science  of  nature  comprehends 
every  species  of  knowledge  which  regards  the 
external  world.  But  bodies  may  be  studied 
under  three  different  points  of  view ;  they  may 
be  examined  with  relation  to  their  different 
properties,  with  relation  to  their  constituent 
parts,  and  with  relation  to  their  appearances 
and  exterior  qualities.  These  three  distinct 
views  give  rise  to  the  three  creat  divisions  of 
natural  science;  namely,  physics,  chemvftry, 
and  natural  history.  Physics  has  for  its  object 
the  study  of  the  properties  of  bodies  and  the 
motions  of  masses,  chemistry  studies  the  mo- 
tions of  their  elementaiy  principles,  and  natural 
history  observes  their  physiognomy  or  external 
appearance. 

Pliysloal  Foreesv  Conserwatloii  o& 
Man^  as  are  the  changes  to  which  the  matter 
forming  our  earth  and  atmosphere  is  subject, 
its  total  amount  never  changes ;  a  law  which 
may  be  spoken  of  as  'the  conservation  of 
matter.'  Force  is  equally  indestructible  with 
matter.  A  given  force  may  be  converted  into 
other  forces  or  produced  from  other  forces ;  but 
force  as  a  whole,  Uke  matter,  can  neither  be 
created  nor  destroyed.  This  latter  subject  is 
usually  treated  of  under  the  name  of  the  con- 
servation of  physical  forces. 

Vliyvloal  foroesv  CorrtflatloB  a£    Ths 
mutual  convertibility  of  the  various  forces  into 
each  other ;  a  doctrine  advocated,  and  to  a  great 
extent  established,  during  the  last  twenty  years. 
Mr.  Grove,  who  was  one  of  the  first  to  propound 
this  doctrine,  says  that,  *  The  various  affections 
of  matter  which  constitute  the  main  objects  of 
experimental  physics— namely,  heat,  lights  elec- 
tricity, magnetism,  chemical  affinity,  and  mo* 
tion— aro  all  correlative,  or  have  a  reciprocal 
dependence;  that  neither,  taken  abstractedly, 
I  can  be  said  to  be  the  essential  cause  of  the 
,  others,  but  that  either  may  produce,  or  be  con- 
I  vertible  into,  any  of  the  others ;  thus  heat  may 
I  mediately  or  immediately  produce  electricity, 
I  electricity  may  produce  heat,  and  so  of  the  rest^ 
each  merging  itself  as  the  force  it  produces 
I  becomes  developed ;  and  that  the  same  mwst 
.  hold  good  of  other  forces,  it  being  an  irresis* 
I  3M 
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tibU  inference  firam  obeezred  ^enomena  that 
a  Ibice  cannot  oiriginate  otherwise  than  by  de- 
volution from  pre-exiating  force  or  forces.' 
[Thbsmotics.] 

Pliysloal  Ctoofimplijr.  An  account  of 
the  earth  in  all  ita  present  relations  to  organic 
and  inorganic  nature.  The  organic  subjects 
belonging  to  physical  geography  fall  under  the 
headings  Zoology,  I^akt,  and  Etknoloot. 
The  history  of  the  past  if  inorganic  is  Gbologt, 
if  organic  Pauboktoloot.  Of  other  depart- 
ments, Metborologt  and  Climatb  have  refer- 
ence to  the  phenomena  of  the  atmosphere,  and 
Htdboloot  to  those  of  water.  The  remainder 
will  be  considered  in  a  general  way  in  the  present 
article,  and  details  wiU  be  found  under  various 
headings  here  designated.  Descriptive  geography 
does  not  come  within  the  scope  of  the  present 
undertaking;  and  the  astronomical  problems, 
of  which  there  are  several  tJiat  bear  on  the 
subject,  are  considered  independently. 

Under  the  term  physical  geography,  limited 
as  above,  are  induaed  accounts  of  the  various 
phenomena  of  the  land.  Thus,  the  distribu- 
tion of  the  land,  the  form  of  the  hind,  the 
division  of  land  into  CoHTiifBNTS  and  Isiands, 
the  MouKTADTs,  Tablb-ulkds,  Plains,  and 
Tallbts  of  the  larger  tracts,  and  the  various 
details  connecting  these,  are  discussed  in  dis- 
tinct articles.  [Lakd,  DisnuBunoK  of  ;  Land, 
Form  op.] 

Physical  geography  regards  external  nature 
in  its  relation  to  the  human  race  and  human 
interests.  It  does  not  in  any  way  consider 
human  history  or  the  results  of  civilisation,  nor 
does  it  introduce  the  consideration  of  any  of 
those  interests  that  bind  together  different 
branches  of  the  human  family.  Neither  does 
it  describe  or  consider  the  artificial  boundaries 
of  nations,  the  habits  of  men,  or  the  difference 
of  races,  except  when  these  affect  the  general 
grouping  of  oiganic  beings  on  the  globe. 

Physical  geography  is  the  history  of  the 
earth  in  its  material  organisation,  as  a  planet, 
in  BO  far  as  it  affects  and  is  affected  by  other 
bodies  of  the  solar  system ;  as  a  mass  of  mixed 
mineral  matter,  of  which  the  external  crust  is 
varied  in  its  composition,  and  is  subject  to 
certain  mechanical  and  chemical  changes,  which 
modify  its  condition  and  fitness  for  life;  as  the 
seat  of  vegetable  and  animal  organisation,  in< 
finitely  varied,  and  all  adapted  to  the  drcum 
stances  in  which  they  are  placed. 

As  a  science  including  many  departments, 
physical  geography  has  risen  into  great  im- 
portance within  a  comparatively  brief  period, 
and  it  is  not  easy  to  over-estimate  its  import- 
ance. It  is  above  all  the  only  fit  and  reasonable 
introduction  to  geology,  for  both  the  organic  and 
inorganic  world  are  undergoing  great  change 
around  us,  and  the  history  of  this  change  is  the 
due  to  those  other  and  greater  changes  that  have 
brought  about  the  existing  condition  of  things. 

VliysloorAtiA    Sytwa  ^Gt.  ^iftf'if,  and 

^pc(ro»,  wmer),  A  name  which  has  been  applied 

to  the  theoxy  of  political  economy  supposed  to 

be  contained  in  the  works  of  Quesnay  (espe- 

898 


PHYSIOLOGY 

dally  his  Tatieau  &onomiqve,  1758),  of  winch 
the  first  prindple  was  that  the  only  productive 
labour  is  that  of  those  who  produce  raw  mate^ 
rial  from  the  soil:  consequently,  that  the 
most  equitable  tax  was  one  imposed  directly 
on  the  net  produce  of  the  soil.  Turgot  and  tl:^ 
elder  Mirabeau  are  commonly  named  as  lead- 
ing sectaries  of  Quesnay. 

Wtkywiognmaxj  (6^r.  ^^»,  nature,  and7K»- 
/utwt  a  Judge).  The  art  of  interpreting  the  indi- 
cations of  the  inward  dispodtion  suf^msed  to 
be  a£R>rded  by  the  outward  appearance,  espe- 
cially the  features  of  the  faioe.  {IsThitrs 
Phyriognomy.) 

Flijrstolonr  (Gr.  ^Aru ,  and  TJyot^  a  dis- 
course). The  sdence  of  things  generated  or 
alive;  but  usually  regarded  as  the  doetno« 
of  vital  phenomena.  This  sdence  is  dirided, 
according  to  the  two  great  classes  of  gene- 
rated bemgs,  into  animal  and  ftegetaUB  jAy- 
sidogy.  Some  philosophers  have  proposed  to 
change  the  term  for  biolcgy;  but  the  re- 
stricted application  of  the  Greek  word  bios  to 
the  life  of  an  individual  in  other  English  com- 
pound words,  as  biography,  would  be  an  ob- 
jection to  this  change  even  if  the  word  j)iiy- 
siology  were  less  appropriate  than  it  is,  or  if 
its  use  in  the  sense  above  defined  had  not  been 
sanctioned  by  philosophers  of  other  nations. 

The  chief  object  of  the  physiologist  is  to 
ascertain  the  mode  in  which  each  part  or 
organ  of  a  living  being  reacts  when  stima- 
lated.  When  the  predse  conditions  and  mode 
of  the  reaction  of  the  circulating  fiuid  upon  the 
solids,  and  reciprocally,  are  tmderstood,  a  troe 
and  intelligible  definition  of  life  may,  perhaps, 
be  given. 

In  animal  physiology,  the  dmplest  condi^on 
under  which  life  can  be  contemplated  is  that 
which  it  presents  in  the  torpid  hybemator. 

During  this  state  a  darii  nutrient  fluid,  the 
venous  blood  [Blood],  is  propelled,  by  the 
contractions  of  a  hollow  muscle  [Hsabt],  along 
the  arteries  to  every  part  of  the  body,  whence 
it  is  again  returned  to  the  heart  by  the  veins. 
With  respect  to  this  chief  manifestation  of  life 
in  the  toi^id  animal  it  may  be  asked.  What  is 
the  cause  or  condition  of  the  reaction  of  the 
fibres  of  the  hollow  muscle  upon  the  stimu- 
lating fiuid  ?  How  does  each  tissue  of  the  body 
select  from  the  currents  flowing  through  the 
terminal  capillaries  the  appropriate  paitides 
for  its  growth  or  reparation,  and,  inretuni, 
add  to  the  blood,  either  directly  or  thrcragh  the 
medium  of  lymphatic  vessels,  its  efllete  parti- 
cles? These  are  questions  which  phydolegy 
has  yet  to  resolve:  the  electric  conditions^ 
the  parts  concerned  have  not  been  ascertained. 
The  blood  is  maintained  in  a  fit  state  for  the 
preservation  of  the  tissues  of  the  torpid  animd 
by  slowly  parting  with  some  noxious  or  use- 
less principles,  through  the  excretion  of  the 
kidneys,  and  of  the  di&rent  mucous  and  serons 
surfaces.  The  reaction  of  the  dreulating  fldds 
upon  the  solids  supersedes  the  ordinary  chemi- 
cal reaction,  liy  which  they  would  be  deeom- 
posed  and   destroyed,    and   thus  the  torpid 
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animal  is  kept  aliTe ;  but  it  ia  the  life  of  the 
plant  or  of  the  oyiim.  The  fonctioDs  of  drcn- 
latioDt  nutrition,  excretion,  are  manifested 
vhen  life  is  thus  reduced,  as  in  the  plant,  to 
its  simplest  condition ;  and  these  must,  there* 
fore,  be  its  most  essential  actions.  In  the 
torpid  animal,  the  phenomena  of  irritability 
and  oontractilitr  of  muscular  fibre,  are  super- 
added, as  in  the  action  of  the  heart :  and  this 
is  dependent  on  the  connection  of  the  muscular 
fibre  with  a  nerre.  The  power  of  the  external 
decomposing  forces  is  increased  by  elevation  of 
temperature ;  and  the  stimulus  of  heat  produces 
in  the  torpid  animal,  in  a  manner  not  under- 
stood,  a  reaction  of  the  mucous  surfiioe  of  the 
lungs;  this  reaction  influences,  through  the 
nerves,  the  muscles  of  respiration,  and  atmo- 
spheric air  is  inspired  and  brought  into  contact 
with  the  thin  membrane  oyer  which  the  pul- 
monary capillaries  are  richly  spread.  The 
result  of  thu  contact  is  the  immediate  elimina- 
tion of  the  carbon  from  the  blood,  which  changes 
its  da^  for  a  florid  red  colour ;  or  converts  it 
from  venous  to  arterial  blood. 

The  blood  so  changed  stimulates  in  a  differ- 
ent and  more  potent  manner  the  parts  oyer 
which  it  is  distributed;  the  heart  contracts 
more  vigorously  and  frequently ;  the  brain  and 
nervous  system  now  receiving  more  blood,  and 
that  of  a  dWerent  kind,  begin  to  react  on  the 
application  of  stimuli  to  which  they  were  before 
insensible. 

First,  self-consciousness ;  then,  sensation  of 
external  impressions ;  lastly,  the  propagation  of 
a  stimulus  to  the  muscular  system  generally, 
whidi  produces  the  reaction  of  vibratile  con* 
traction  of  its  flbre,  and  by  which  the  animal 
moves  its  parts  upon  each  other,  or  its  entire 
body  upon  external  matter,  are  suocessively 
mamfested;  and  to  circulation,  nutrition,  ex- 
cretion, and  respiration,  axe  now  added  the 
fonctions  of  sensation  and  voluntary  motion. 
But  with  this  greatly  increased  activity  of 
the  whole  orgamc  machinery,  there  is  a  pro- 
portional increase  of  vital  decomposition ;  i.e. 
of  abstzactaon  by  the  tissues  of  assimilatinjg 
particles  from  the  capillary  blood,  and  of  addi- 
tion to  the  same  of  effete  particles ;  and  those 
actions  demand  not  only  increased  activity  in 
the  organs  which  elimmate  the  waste  and 
noxious  particles  from  t£e  blood,  and  expel 
them  from  the  body,  but  also  a  means  of  supply- 
ing new  blood,  lids  is  eflfeoted  by  digestion, 
diylification,  and  lacteal  absorption. 

It  is  the  consciousness  of  this  want  that 
impels  the  newly  roused  hybemating  animal 
to  seek  for  its  appropriate  food :  the  flrst  use 
to  which  the  macmme  is  put  is  to  supply  itself 
with  the  means  for  its  continued  activity;  and 
this  completes  the  circle  of  the  functions  by 
which  ammal  life  is  maintained,  as  respects  the 
individual  being. 

It  is  a  law,  that  the  renovation  of  the  parts 
of  a  living  body  should  not  be  uniform :  at  flrst 
the  power  is  in  excess,  and  the  body  grows ; 
aftenvarda  it  is  unequal  to  the  waste,  and  the 
body  shrinks;  it  is  at  no  period,  perhaps^  quite 
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perfect;  the  machinery  of  renovation  thus  in 
time  becomes  unequal  to  its  office,  and  thfi 
ordinary  chemical  decompositions  and  recom- 

C'tions  take  the  place  of  those  in  which  life 
before  essential)^  consisted. 

A  given  term  of  life  characterises  each  spe- 
cies of  animal ;  but  that  the  species  should 
continue,  it  is  necessary  that  the  death  of  the 
individual  be  compensated  for.  This  is  ejected 
by  the  power  which  living  beings  possess  of 
detauching  a  portion  of  themselves;  which 
portion  contains  in  itself  potentially  all  the 
fjEumlties  or  functions  of  life ;  developes  their 
organs  progressively  and  according  to  the  pat- 
tern of  the  parent  from  which  it  was  derived ; 
and  when  arrived  at  maturity,  in  like  manner 
generates  or  separates  another  portion  of  itself, 
with  similarpowersof  developementandgrowth; 
then  decays  and  dies.  Thus  the  species  of 
living  beings  are  maintained  by  the  function  of 
generation  through  a  long;  but  apparently  not 
an  indefinite  period  of  time :  for  the  history  of 
the  changes  of  the  earth's  surface  teaches  us  that 
the  duration  of  the  existence  of  species,  as  well 
as  of  the  individual,  is  limited,  and  that  many 
species  have  become  extinct  So  far,  however, 
as  observation  has  been  able  to  reach,  the  dei^ 
of  a  species  seems  to  have  been  rather  a  violent 
than  a  natoral  one.  We  have,  as  yet,  had  no 
experience  of  the  extinction  of  a  species  by  a 
gradual  abrogation  of  the  procreative  powers 
in  the  individuals  of  suooessive  generations. 
Of  the  mode  of  introduction  of  new  spedea^  we 
as  yet  are  ignorant. 

The  determination  of  the  archetype  and 
homologies  of  the  vertebrate  plan  of  structure 
led,  inductively,  to'  the  conclusion  that  the 
succession  of  species  was  due  to  the  opera- 
tion of  a  preordained  law  or  secondary  cause. 
(Owen  On  the  Nature  of  Limbi,  4to.  1849,  p. 
86.)  Hypothetical  views  and  beliefiB  of  its 
mode  of  operating  have  been  published  by 
De  Maillet^  Buffbn,  Lamarck,  the  authors  of 
Vegtiaes  of  OnatUm,  Mr.  Wallace,  and  Mr.- 
Charles  Darwin. 

The  science  of  physiolosy  is  that  of  the 
different  fonctions  of  whi(£^  life  is  the  mani- 
festation; i.e.  of  circulation,  nutrition,  excre* 
tion,  respiration,  sensation,  muscndar  oontiao- 
tion^  digestion,  absorption,  generation;  with 
other  subordinate  faculties,  as  the  maintenance 
of  equable  temperature,  the  production  of 
vocal  sounds,  the  mental  phenomena.  To  ex- 
plain these  functions,  we  must  first  know  the 
instruments  by  which  they  are  performed; 
secondly,  the  matters  which  they  attract,  those 
which  they  rqect,  and  the  nature  of  that  whidi 
remains;  thirdly,  by  what  forces  these  matters 
are  transported,  attracted,  retained,  and  re- 
jected ;  and  finally,  the  nature  of  tiie  stimuli 
appropriate  to  each  part>  and  the  mode  in  which 
such  part  reacts  when  stimulated.  Physiology 
has  uius  many  departments,  and  each  depart* 
ment  has  its  anatomical,  chemical,  dynamical, 
and  what  may  be  termed  its  purely  physiological 
line  of  research. 

Vlijaloloi7»  VagwiaMe.    [BoTAirr.] 
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^  i(QT,  ^wr^^ioblaw;  Bnd, 

KdkvfAfta,  a  covering).  Agenus  otLytkraceaf  the 
t)nly  species  of  which,  P,  fioribundum^  yields 
the  beautifully  striped  rose-coloured  wood 
called  by  our  cabinet-makers  Tulip-wood^  im- 
ported from  Brazil.  It  is  the  Boia  4fi  rose  of 
the  French,  and  has  of  late  been  laigely  used 
for  inlaying  costly  pieces  of  furniture,  as  well 
as  for  mftlpng  yanous  articles  of  small-ware, 
and  for  tumeiy,  &c. 

Plijsoffrmaes  (a  word  coined  from  Gr. 
^it,  and  I^t.  gradior,  I  proceed).  The  name 
of  a  tribe  of  Acaleplue,  comprehending  those 
which  swim  by  means  of  air-bladders. 

Whym^uti^mm  (Gr.  ^iwif»,  and  (rriyfia,  a 
point).  The  Ordeal  Bean  of  Old  Calabar,  the 
Esire  of  the  natiyes,  is  the  type  of  a  genus  of 
i>^msnoM9  approaching  Canavalia  and  Pka- 
seolua.  This  plant,  called  P.  vmenosum,  is  a 
great  twining  dimber,  with  trifoliate  leayes,  and 
purpUdbbean-hke  flowers.  Its  seeds,  in  which 
the  popular  interest  in  the  pUnt  centres,  are 
borne  two  or  three  together  in  dark-brown 
pods,  and  are  of  a  blackish-brown  colour  with  a 
u>ng  dark  sunk  hilum  surrounded  by  a  hghter- 
4X>loured  elevated  border.  These  seeds  are 
-extremely  poisonous,  and  are  employed  by  the 
natiTes  of  Old  Calabar  as  an  ordeal ;  persons 
suspected  of  witchcraft  or  other  crime  being 
compelled  to  eat  them  until  they  Tomit  or  die^ 
the  former  being  regarded  as  a  proof  of  in- 
nocence, and  the  latter  of  guilt  [Cai^bab 
Bran.] 

Wbjtal&pHum  (Gr.  fvr6p,  a  plant ;  i\i^>as, 
ivory).  A  genus  of  palm-like  plants  inhabiting 
South  America,  and  remarkable  for  producing 
what  is  called  Vegetable  Ivory.  Its  fruit  is  of 
great  size,  consisting  of  a  collection  of  six  or 
seven  drupes,  forming  clusters  as  large  as  a 
man's  head.  Each  drupe  has  from  six  to 
nine  seeds,  which  at  flrst  contain  a  clear  insipid 
fluid  with  which  travellers  allay  their  thirst ; 
this  afterwards  becomes  milky  and  sweety  and 
by  degrees  hardens  into  a  substance  resembling 
ivoiy.  Of  this  hardened  albumen,  buttons, 
boxes,  and  other  useful  and  fuicy  articles 
are  turned.  It  is  the  Cabeeia  de  Negro  or 
Jagtui  plant. 

9hjt&emuLO«m  (Phytocrene,  one  of  the 
genera).  A  small  group  of  thalamifloral 
Exoc^ns,  by  some  regarded  as  a  distinct  order 
of  the  Urtical  alliance,  but  by  others  referred 
as  a  tribe  to  the  Olacacea.  They  are  all 
tropical  shrubs  of  no  special  importance.  The 
stem  of  Phytocrene  itself,  a  phmt  of  climbing 
habit,  is  full  of  limpid  watery  sap,  which 
is  drunk  by  the  natives  of  llartaban.  The 
name,  signifying  plant-fountain,  indicates  this 
quality. 

Fbjrtocimpliar  (Gr.  ^vrJy,  a  plant,  and 
ypdipm,  I  deaeribe).  That  branch  of  science 
which  relates  to  the  rules  to  be  observed  in 
describing  and  naming  plants.     [Botamt.I 

FlijrtoUMMMesB  (Phytolacca,  one  of  the 

gsneza).    A  small  order  of  monochlamvdeons 

Exogens,  referred  to  the  Chenopodal  aUiance, 

and  consisting  of  nndershrubs  or  herbfl^  well 
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represented  by  Pkytdaeca  and  Sivind^  both 
cultivated  in  our  gardens.  Phytoiacea  deeandn, 
the  Pocan,  or  Virginian  Poke  or  Poke-weed,  is  a 
branching  herba(^u8  plant  whose  dazk-puiple 
berries,  called  Raisin  efAmtriquehj  the  French, 
contain  a  purplish-red  juice  somewhat  resem- 
bline  red  ink,  and  hence  it  is  sometimes  called 
the  Ked-ink  Plant.  A  tinctore  made  horn  these 
berries  has  acquired  a  reputation  in  the  United 
States  as  a  remedy  for  some  fbims  of  cfaroaie 
rheumatism,  and  was  onee  a  oelebiated  remedy 
for  cancer.  The  root  is  an  emetic  and 
cathartic,  and  the  young  shoots  are  extremely 
acrid,  though  rendered  harmless  by  IxHling; 
they  are  eaten  in  the  United  States  in  the 
same  way  as  asparagus.  It  is  found  not  onfy 
in  the  United  States,  but  in  the  Aiozes,  Kofrtb 
Africa,  and  China. 

PHytolonr  (Gr.  ^m-^,  and  A^i>  The 
science  of  herbs  and  plants. 

Fliytopliacmm  (Gr.  ^vr^r,  a  plant,  wdA 
^c(7w.  Teat).  The  name  of  a  tribe  of  Cetaeeoos 
Mammals,  synonymous  with  EMivora,  The 
term  is  also  appUed  by  Lamarck  to  a  section 
of  his  order  of  Trachelipod  Molluscs. 

Wtytetemy  (Gr.  ^irr^r,  a  plant;  rifnm, 
I  cut).    Vegetable  anatomy. 

Vtajtoao*  (Gr.  ^vt6w,  a  plant,  and  {Sor, 
an  animal).  This  term  is  applied  by  vanons 
naturalists  to  different  sections  of  the  sab- 
kingdom  Zoopkyta  of  Cuvier. 

Ma  Xater  (Lat.).  A  thin  vascular  mem- 
brane covering  the  oonvolutioiis  of  the  hnin 
and  the  spiral  marrow. 

Mano  (ItaL  soft).  In  Musics  a  direction 
intimating  that  the  force  of  the  voice  or  in- 
strument is  to  be  diminished.  It  is  usoany 
expressed  simply  by  the  abbreviation  P.  A 
double  letter  I'P  means  jml  piano,  or  more 
soft,  and  PPP  pianissimo,  as  soft  as  possible. 

Piaaofbrte  (Ital.).  A  musical  stzinged 
instrument  of  the  keyed  spedea.  Its  name, 
compounded  of  two  Italian  words,  signifying 
soft  and  lotid,  was  probably  given  to  it  to 
distinguish  it  from  the  harpsichord  and  spinet, 
in  which  no  lightness  of  touch  could  lessen  the 
strength  of  the  sound  produced,  from  the  qnills 
always  striking  the  strings  with  eqnal  force; 
whereas  in  the  pianoforte,  the  strings  are  put 
in  vibration  by  means  of  small  hammers  eoo- 
nected  by  levers  with  the  key  or  finger  boaid, 
which  hammers  quit  the  string  directly  it 
is  struck,  a  damper  falling  down  upon  it  the 
moment  the  finger  quits  the  key.  The  inven- 
tion of  the  pianoforte  is  ascribed  to  a  German 
named  Schroeder,  who  lived  at  the  beginning 
of  last  century ;  but  it  was  first  introduced  into 
England  in  1766  by  Zumpe,  by  whom  it  wu 
greatly  improved.  Within  the  present  een- 
tury  this  instrument  has  received  many  nsefol 
and  valuable  improvements  from  the  hands 
both  of  Englishmen  and  foreigners ;  so  that  it 
may  be  now  fairly  regarded  as,  next  to  the 
organ,  the  noblest  and  most  elegant  instroment 
in  the  whole  compass  of  musical  practiee. 
Many  distinguished  musicians  hate  derotad 
themselves  to  the  composition  of  pieees  for  this 
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inBtrament ;  and  sereral  of  the  most  eminent 
composers  in  modem  times  haye  made  the 
instrument  itself  almost  their  ezclusire  study. 

Pittrtsts  (Lttt.  Patres  Scholarum  Piarum). 
Members  of  a  religious  order  founded  at  Bome 
by  Casalanza,  a  Spanish  nobleman,  early  in 
the  serenteenth  century.  They  were  bound 
by  a  special  tow  to  devote  themselves  to  the 
purpose  of  education.  They  still  continue  to 
superintend  a  ereat  number  of  schools  in 
Hungary,  Poland,  Bohemia,  &c. 

Piassaba  or  Pla^aba.  A  stout  woody 
fibre,  obtained  in  Bahia  from  the  leaf-stalks  of 
AtUdea  funifera  and  in  Para  from  Leopoldinia 
Piassaba.  It  is  used  in  the  manufacture  of 
brooms  and  brushes. 

Piastre.  A  silver  coin  used  in  Spain,  Italy, 
Turkey,  South  America,  the  East  Indies,  &c., 
varying  in  value  in  every  country.     [Money.] 

Pianslte.  An  eajetiaj  fusible  mineral 
resin  of  a  brovmish-black  colour,  resembling 
slaty  and  lamellar  black  coal,  found  at  Piamee, 
near  Neustadt  in  Camiola.  It  is  also  met 
with  in  Styria,  at  nearly  all  the  mines  in  which 
the  carboniferous  strata  are  worked,  from  Tuffer 
to  Trifail  and  Sagor. 

Plaxsa  (ItaL).  In  Architecture,  a  square 
open  apace  surrounded  with  buildings.  This 
phrase  is  improperly  used  in  Eugland  to  de- 
note a  walk  under  an  arcade. 

Pibrocli  (Gael,  piobaireaehd,  the  pipe  eum- 
mans).  Martial  music  produced  by  the  bag- 
pipe of  the  Highlanders,  but  not,  as  Lord 
byron  and  some  others  have  supposed,  the 
bagpipe  itself.  Eveiy  clan  had  its  own  tune, 
which  was  scrupulously  and  sedulously  played 
on  all  great  occasions.  The  pibroch  oi  Donald 
Dhu,  or  the  Black,  is  preserved  by  Sir  Walter 
Scott  (Songs  and  Miscdlaniee),  who  wrote 
a  poem  on  the  theme.  {Lady  of  the  Lake, 
canto  ii.  stanza  17  ;  Beattie,  £!s«ay  on  Laughter 
and  Ludicrous  Composition^  ch.  iii.) 

Pica.  In  Printing,  a  type  four  sizes  lai^ 
than  that  used  in  this  work.  In  all  the  sizes 
above  canon,  types  are  measured  from  the 
number  of  pica  bodies  contained  in  their 
depths,  as  Jour-line  pica,  five-Une  pica,  &c. 
Leads,  or  spaces  between  the  lines,  are  also  cast 
to  parts  of  a  pica  depth,  as  four  to  pica  leads, 
six  to  pica,  &c.    [P™ ;,  Ttpb.] 

Pioamar.  Tlie  bitter  principle  of  tar; 
whence  it  derives  its  name  {in  pice  amarum). 

Pioards;  The  name  of  a  fanatical  and 
immoral  sect  of  Christians  who  sprang  up  in 
Bohemia  in  the  fifteenth  century.  They  de- 
rived their  name  from  Picard,  a  native  of 
Flanders,  who  styled  himself  the  New  Adam, 
and  attempted  to  revive  the  absurdities  of  the 
Adamites  of  the  second  century,  in  imitating 
the  state  of  primeval  innocfence.  They  were 
completely  annihilated  by  Zisca,  the  great 
general  of  the  Hussites. 

Pioea  (Lat  the  pitch-pine),  A  subgenus  of 
Conifera-QSToaXij  included  in  Abies,  but  by  some 
reearded  as  a  distinct  family.  The  Silver  Fir, 
Abies  picea,  otherwise  Picea  pectinata,  is  tlie 
tvpe,  and  the  principal  other  species  are  P. 
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cephalonica,  Pinsapo,  Pichta,  Nordinanniana, 
balsamea,  grandis,  amalnlis,  nobUis,  bracteata, 
Webbiana,  Pindrow,  Jirma,  religiosa,  &c.  The 
chief  distinguishing  feature  of  this  group  of 
Firs  is  their  erect  cylindrical  thin-scaled  cones. 

Pi4diiiTiiii  Bean.  An  oblong  heavy  seed 
with  a  musky  odour,  brought  from  Brazil,  and 
used  medicinally  in  the  cure  of  colic.  It  is  the 
produce  of  Nectandra  Puchury. 

Piei  (Lat.  picus,  a  woodpecker).  The  name 
given  by  Linnaeus  to  a  group  of  birds  corre- 
sponding to  the  Scansores  and  part  of  the 
Passeres  of  Cuvier. 

Pieidae.  Woodpeckers,  The  family  of 
birds  of  which  the  genus  Picus  is  the  type. 

PiclLeriDi^te.  A  Magnesia-Alum  occurring 
near  the  port  of  Iquique  in  Peru,  in  white 
silk^  fibres,  with  a  lustre  like  that  of  the  finest 
Satin  Spar,  to  which  it  bears  a  great  resem- 
blance.   Named  after  John  Pickering. 

Picket  (Fr.  jpicquet).  In  Fortification,  a 
stake  used  in  laying  out  ground,  to  mark  any 
required  point.  Pickets  are  of  various  lengths, 
according  to  the  purpose  which  they  are  to  serve. 
One  end  is  sharp  and  shod  with  iron,  and  the 
other  sometimes  carries  a  small  fla^,  for  the 
purpose  of  rendermg  it  visible  at  a  distance. 

The  term  picket  is  also  applied  to  any  small 
sharp-pointed  stake,  driven  mto  the  ground  with 
the  sharp  end  exposed,  to  act  as  an  obstacle 
to  an  enemy's  advance. 

PiCKBT  or  PiQUBT.  A  Small  detachment  of 
troops  posted  on  the  front  and  fianks  of  an  army 
in  the  field,  to  guard  against  surprise  and  keep 
o£f  reconnoitring  parties  of  the  enemy.   [Posts.] 

Piootec.  One  of  the  garden  varieties  of 
Dianthus  CaryophyUus,  Picotees  difier  from 
Carnations  in  having  a  lacing  or  margin 
of  some  colour,  deeper  than  the  ground, 
which  latter  is  usually  white  or  yellow,  and 
the  border  some  shade  of  red  or  purple; 
while  in  Carnations  the  colouring  is  laid  on  in 
longitudinal  stripes,  sometimes  more  than  one 
dark  colour  occurring  in  the  light  ground. 

Pioraeiia  "Wood.  The  bitter  wood  sold  as 
Quassia.    [Picrasxa.] 

Picraaaldme.  Aii  altered  Analcime  found 
in  Tuscany,  in  red  crystals. 

Picrasma  (Gr.  irutpcurti6s,  bitterness).  A 
genus  of  small  trees  belonging  to  the  Simaru^ 
bacea.  The  most  important  of  them  is  P.  ex- 
celsa,  which  yields  the  bitter  wood  known  as 
Jamaica  Quassia,  in  contradistinction  to  Suri- 
nam Quassia,  which  is  furnished  by  Quassia 
amara.  This  bitter-wood  tree  is  very  common 
in  the  lowlands  of  Jamaica,  where  it  attains  the 
heiffht  of  fifty  or  sixt^  feet.  As  commonly  met 
with,  it  is  of  a  whitish  or  yellow  colour,  and 
has  an  intensely  bitter  taste ;  and  hence  an  in- 
fusion or  tincture  is  much  used  in  cases  of  weak 
digestion,  where  a  simple  bitter  is  required.  It 
is  remarkable  that  the  drug  appears  to  act  on 
animals  as  a  narcotic  poison,  though  such  efiects 
have  not  been  witnessed  in  the  human  subject ; 
hence  the  tincture  is  also  used  as  a  fly-poison. 
The  Bitter  Cups,  extensively  sold  of  late  in  this 
country,  are,  when  genuine,  made  of  QuaflsiA- 
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wood,  and  water  allowed  to  remain  in  them 
for  a  short  time  acquires  tonic  propeTties. 
Brewers  are  said  to  employ  the  chips  as  a  sub- 
stitute for  hops. 

Pierio  Aoid.  Carbasotic  acid,  A  yellow 
crystalline  substance  formed  on  boiling  indigo 
or  pbenylic  hydrate  with  nitric  acid.  It  has 
great  tinctorial  power,  and  is  used  for  dyeing 
silk  and  wool  of  a  bright  yellow. 

Ptoroglsroioii  (Gr.  -iriKp<(f,  hitter,  and 
yXtncCst  sweet).  An  extractiye  matter  of  a 
bitter  and  sweet  taste,  obtained  from  the  stalks 
of  the  Solanvm  Dulcamara. 

PteroUte  (Or.  vik/h^s,  and  xlBos,  a  atone). 
A  name  giyen  by  some  mineralogists  to  fibrous 
serpentine.  The  name  has  reference  to  the 
term  bitter-earth,  sometimes  applied  to  mag- 
nesia, which  forms  many  bitter  salts,  and  is 
one  of  the  components  of  serpentine. 

Pioropliariiiaoolite  (Gr.  vucp^s ;  ^^/iOKor, 
medicine ;  and  Kl9os,  stone),  A  native  hydrated 
arseniate  of  lime  and  magnesia,  with  a  large 
excess  of  magnesia,  from  Riechelsdorf  in  Hesse. 
Probably  it  is  Pharmacolite  with  a  portion 
of  the  lime  replaced  by  magnesia. 

Ploropliyll  or  PioropbylUte  (Gr.  Tiicp^s, 
and  ^JaAoi",  a  leaf).  An  altered  Augite,  oc- 
curring in  dark  greyish-green  foliated- fibrous 
masses,  resembling  serpentine  in  appearance, 
at  Sala,  in  Sweden. 

Piororbixa  (G^.  wtKp6s,  bitter,  and  fiCa,  a 
root).  The  only  species  of  this  genus  is  a  herb 
of  perennial  character,  found  on  the  mountains 
of  India,  where  its  bitter  roots  are  used  as  a 
febrifuge  by  the  natives,  and  are  sent  down  to 
the  bazaars  of  Bengal,  where  they  form  one  of 
the  many  bitter  roots  sold  imder  the  name  of 
Teeta.  The  species  is  called  P.  Xurroa,  and 
belongs  to  the  Scrophvlariacem, 

Picrosmine  (Gr.  9iKp6s,  and  hai»i\,  odour), 
A  hydrated  silicate  of  masaesia,  found  in 
gneiss  at  the  iron  mines  of  ^geLsberg,  near 
Presnitz  in  Bohemia ;  at  Greiner  in  the  Tyrol, 
and  at  Waldheim  in  Saxony.  Named  from  the 
bitter  argillaceous  odour  which  it  yields  when 
breathed  upon. 

Piorottioiiisonltei  A  mineral  resembling 
Thomsonite  in  form,  but  differing  from  it  in 
having  the  soda  replaced  by  magnesia.  It 
occurs  in  the  gabbro  rosso  of  Tuscany. 

Piorotoxlii  (Gr.  hik^s,  bitter,  and  rolUop, 
arrow-poison).  A  poisonous  bitter  principle 
whidi  exists  in  the  Coocvlus  indicus  of  com- 
merce, the  berries  of  AnanUrta  coccidus.  It 
consists  of  carbon,  hydrogen,  and  oxygen. 

Piotite.  A  name  sometimes  given  to  Tur- 
nerite. 

Plots*  WlBll.  One  of  the  barriers  erected 
by  the  Romans  across  the  northern  part  of 
Britain  to  restrain  the  incursions  of  the  3cots. 

PiotoreMiae  (equivalent  to  the  Ital.  pit- 
toresco,  and  the  G^r.  mahlerisch).  In  the  strict 
sense  of  the  word,  all  objects  which  afford  fit 
combinations  of  form  and  colour  for  the  imita- 
tion of  the  painter  are  called  pictures^.  In 
literary  composition,  this  term  is  appbed  to  a 
style  which  represents  objects  and  events  in 
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such  a  manner  as  to  caU  up  irrid  impressSoDS 
of  visible  reality.  Commonly,  however,  the 
word  is  employed  by  many  writers  to  denote 
such  natural  objects  as  have  a  somevfaat 
rugged  appearance,  in  contradistinctioa  to 
those  objects  which  have  a  subUme  or  heaih 
ttful  character.  Thus,  in  water,  that  of  which 
the  surface  is  broken,  and  the  motion  abrapt 
and  irregular;  and,  among  trees,  *not  the 
smooth  young  beech,  nor  the  fresh  and  tender 
ash,  but  the  rugged  oak  or  knotty  wich  ehn,  is 
picturesque.  Among  animals,  the  ass  is  gene- 
rally thought  to  be  more  -picturesque  than  the 
horse ;  and  among  horses,  it  is  &e  wild  and 
rough  forester,  or  the  worn-out  cart  horse,  to 
which  that  title  is  applied.  In  our  own  specieB, 
olgects  merely  picturesque  are  to  he  found 
among  the  wandering  tribes  of  gipsies  and 
beggars ;  and  again  in  old  mills,  novels,  and 
other  inanimate  objects  of  that  kind.'  Such 
objects,  it  is  azgued,  are  neither  beautiM  nor 
sublime ;  but  are,  nevertheless,  endowed  with 
qualities  of  their  own,  which  are  not  only 
highly  suited  to  the  painter  and  his  art,  bnt 
attractive  also  to  the  rest  of  mankind  vfaose 
minds  have  been  at  all  cultivated  or  improved ; 
and  to  such  objects  the  term  picturesque  ought 
to  be  exclusively  applied*  (Sir  Uvedkle  Pneo 
On  the  Picturesque,) 

PiddlDgtonita.  A  mineral  substance  com- 
posing nearly  the  whole  of  a  large  meteorite, 
which  fell  at  Ghalka  in  the  East  Indies,  No- 
vember 30,  1860.  Named  after  Piddington, 
curator  of  the  Museum  of  Practical  Geology  at 
Calcutta. 

Pie.  The  name  ^ven  to  the  table  used 
before  the  Reformation  for  finding  out  the 
service  for  the  day.  The  origin  of  the  word  is 
doubtful.  Some  refer  it  to  the  Greek  vlmi 
a  tablet :  others  to  the  litera  picata,  the  Uige 
black  letter  employed  at  the  beginning  of  each 
new  order  in  the  service.  This  tenn  sdll  sur- 
vives in  the  Pica.  type.    (Hook,  Cftvrei  JHet.) 

Pn.  In  Printing,  matter  broken  acciden- 
tally, and  the  letters  mixed  indiscriminately,  in- 
stead of  being  each  in  its  own  box  in  the  case. 

Pie  PoaOre  Court.  In  English  Lav,  a 
court  established  to  decide  on  the  spot  disputes 
arising  at  fairs  or  markets.  It  was  styled  in 
Lat.  curia  pedis  pultferiroH,  and  derived  its 
name  from  the  itmerant  dusty-footed  dealers 
(Old  Fr.  pied  potddreux),  for  whose  conve- 
nience it  was  principally  instituted.  It  is  now 
disused. 

Plea  Srott  (Fr.).  In  Architecture,  a  pier 
or  square  pillar,  hidden  partly  within  a  'wall,  for 
the  purpose  of  reoeivinff  the  downward  thrust 
of  a  vault,  or  of  a  girder.  It  is  without  base 
or  capital,  and  therein  differs  from  a  pilaster. 

Piedmontlta.  Manganeaan  Epidote  from 
Piedmont. 

Pier  (A.-Sax.  pere.  Butch  beere).  In  Ar- 
chitecture, the  solid  between  the  openings  of  a 
building,  or  that  from  which  an  arch  springs. 
An  abutment  pier  in  a  bridge  is  that  next  Uie 
shore ;  and,  generally,  this  is  made  of  a  greater 
mass  than  the  intermediate  piers,  in  order  to 
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resist  the  thrust  of  the  arches  \r&ch  is  carried 
orer  from  the  intermediate  piers.  For  the 
mod^s  of  hoilding  the  piers  of  bridges,  see 
Bbidoes. 

The  term  pier  is  sometimes  employed  in 
Engineering  synonymously  with  that  of  mole, 
and  is  used  to  designate  the  mass  of  building 
erected  for  the  purpose  of  forming  harbours, 
landing-places,  or  other  similar  works. 

Pierced*  In  Heraldry,  a  term  used  when 
a  charge  is  represented  as  perforated,  so  as  to 
show  the  field  under  it 

Mercer  (Fr.  perceur).  A  tool  of  fine  steel, 
sharpened  to  pierce  the  metal  or  wood  work  at 
one  end,  and  made  to  revolve  in  a  plate  at 
the  other;  it  is  set  in  motion  by  a  piece  of 
catgat  attached  to  the  middle  of  the  tool,  and 
connected  with  a  handle  moving  horizontally. 

Vterldefl.  A  name  of  the  Muses,  who  were 
so  called  from  Pieria,  near  Mount  Olympus. 
I^Hesiod.  Tkeoa.  63.)  Another  legend,  not  noticed 
in  the  Hesio(ue  poems,  gives  Sie  name  to  the 
nine  daughters  of  Pieros,  king  of  Emathia, 
who,  entering  into  a  contest  with  the  nine 
Moses,  were  beaten  by  them  and  changed  into 
birds.     [Parnassus.] 

Vlenrler  or  Vetrary  (Gr.  wirpos^  a  stone). 
A  term  applied  at  first  to  an  engine  for 
casting  stones,  afterwards  to  a  small  kind  of 
cannon,  but  now  to  a  mortar  used  in  sieges 
for  firing  stones. 

Pietists.  The  name  given  to  certain  re- 
formers of  the  Lutheran  church,  towards 
the  end  of  the  seventeenth  century.  The 
Pietists  may  be  divided  into  two  classes,  of 
which  the  one  proposed  to  effect  merely  an 
amendment  of  life  and  manners,  and  to  promote 
a  more  evangelical  spirit  of  Gospel  troth  than 
was  cherished  by  the  reformed  churches,  which, 
at  the  period  in  question,  had  degenerated  into 
great  coldness  and  formality.  Out  of  their 
discussions  arose,  however,  a  more  violent  and 
fanatical  sect,  who  accom{)anied  their  assaults 
on  the  doctrine  and  discipline  of  the  chuich  by 
the  assertion  of  various  mystical  extravagances. 
Arnold,  Dippelius,  and  Petersen  were  their 
most  distinguished  leaders.  The  same  school 
of  theologians  gave  birth  to  the  enthusiast 
Jacob  Boehm  or  Behmen.  (Mosheim,  vol.  v. 
p.  312,  tians.  1790.)  The  term  Pietist  is  at 
present  applied,  in  Ghermany,  mnch  in  the 
same  sense  of  disparagement  with  which  the 
word  Methodist  is  vulgarly  used  among  our- 
selves, to  those  who.  make  a  display  of  strong 
religions  feelings. 

Pietra  Pnagri^a.  The  Italian  name  for 
Polyporus  tuberaster,  or  Fungus  Stone,  a  kind 
of  fungus,  whose  spawn  has  the  peculiarity 
of  collecting  the  surrounding  earth  into  a  laige 
ball,  which  year  after  year  yields  a  crop  of 
esculent  fungi.  These  balls  are  articles  of 
eommerce,  and  are  transported  from  place  to 
place,  as  they  generally  bear  fruit  if  put  in  a 
proper  place  and  well  watered. 

Plexometer  (Or.  Tc^(»f  ^  presSf  and  jiirpoy, 
fneasure).    An  instrument  for  ascertaining  the 
compressibility  of  liquids. 
908 


PILE 

Pis.    [Sus.] 

Piff  Wiit.  The  tuberous  root-stock  of 
Bunium  flexuosum,  so  called  because  pigs  are 
fond  of  and  dig  for  them.  The  name  is  also 
applied  to  the  tubers  of  the  less  common  Carum 
btuboeastanum,  Botli  are  sometimes  called 
Earth  Nuts.  Another  kind  of  Pig  Nut  is 
the  fruit  of  Carya  poreina. 

Pigeon  (Fr. ;  Ital.  piccione).    [Columba.] 

Plgmeiit  (Lat.  pigmentum).  A  term  ap- 
plied by  anatomists  to  the  mncous  secretion 
which  covers  the  iris  of  the  eve  and  gives  it  its 
various  colours ;  and  to  the  dark  matter  which 
covers  the  anterior  surface  of  the  choroid 
membrane,  and  the  interior  surface  of  the 
ciliary  processes. 

Pigment.  In  Painting,  a  general  term 
denoting  any  colour  used  by  artists. 

Plymy.    [Ptgut.] 

Piffoon  (Fr.).  The  edible  seeds  of  various 
Pine-trees,  called  Pinocekio  by  the  Italians. 
Those  of  Pinus  pinea  are  eaten  in  Italy;  those 
of  P.  eembra  in  the  south  of  Europe ;  those  of  P. 
sabiniana  in  Oregon  and  California ;  and  those 
of  P.  Gerardiana  in  the  Himalayas. 

Picotite.  A  mineral  composed  of  alumina 
and  mudeseous  acid  forming  an  incrustation  on 
the  sides  of  certain  caves,  in  the  granite  diffe 
of  the  Ck)mish  coast.  Named  after  the  Bev. 
M.  Pigot. 

PllUlte.  A  green  mineral  between  Talc  and 
Mica,  from  Fahlim  in  Sweden. 

PIlLe  (so  called  from  the  projecting  lower 
jaw,  as  in  French  broche^  a  spit,  brevet,  a 
pike).  A  well-known  species  of  fresh-water 
carnivorous  fish,  common  in  Europe  and  North 
America.  Their  growth  is  veiy  rapid ;  and  many 
instances  are  on  record  of  their  longevity. 

PnuB  (Fr.  pique).  In  Military  affiiirs,  an 
offensive  weapon  used  in  ancient  and  modem 
times  down  to  the  invention  of  the  bayonet 
(by  which  it  has  been  universally  superseded), 
consisting  of  a  shaft  of  wood  of  twelve  or  four- 
t«en  feet  in  length,  surmounted  with  a  flat 
pointed  steel,  commonly  called  the  spear.  It 
was  chiefly  used  by  the  infantry. 

PlUurter  (Ital.  pilastro).  In  Architecture, 
a  square  pillar  engaged  in  a  wall,  usually  pro- 
jecting abont  one-fifth  or  one-sixth  of  its 
width,  but  no  more.  Pilasters  are  subject  to 
the  same  rules  of  proportion  as  columns. 

Pllobmrd.  The  dupea  pilchardus,  a  species 
of  herring  very  common  on  the  shores  of  the 
south-west  of  England,  but  differing  from  the 
common  herring  in  many  zoological  characters, 
amongst  which  tlie  larger  size  of  the  abdominal 
region  is  the  one  most  prominent  to  ordinary 
observers. 

The  pilchard  is  taken  chiefiy  off  the  coasts 
of  ComwalL  The  home  consumption  is  very 
small,  most  of  the  fish  being  exported,  when 
cured,  to  Italy,  Spain,and  other  countries  on  the 
Mediterranean.  The  general  export  is  about 
22,000  hogsheads. 

Pile  (lAt,  Ital.,  Span.,  pila).  In  Artil- 
lery, a  heap  of  shot  or  shells  piled  up  by 
horisontal  courses  in  a  pyramidal  or  wedge- 
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like  form.  The  form  of  the  pile  is  determined 
by  that  of  the  base,  which  may  be  a  triangle, 
a  square,  or  a  rectangle.  In  a  triangular 
pile  the  base  is  an  equilateral  triangle,  and 
there  is  one  shot  at  the  vertex.  The  num- 
ber in  the  successire  horizontal  courses, 
reckoned  from  the  top  downwards,  are  re- 
presented by  the  triangular  numbers  1,  3,  6, 
10  .  .  .  .^n(n  +  l),  the  sum  of  which  is 
)  n  (n  + 1)  (n  -f-  2) ;  the  latter,  therefore,  is  the 
number  of   shot    in    a  pile   of   n    courses. 

[FlOOBATB  NlTMBBRS.] 

PiLB.  In  Heraldry,  an  ordinary  which  is 
represented  of  a  wedge- shape,  tapering  from 
the  chief  downwards  towards  the  point ;  said 
to  represent  the  piles  on  which  bridges  and 
other  erections  are  founded. 
Pile,  OfUwanio.  [Voltaic  EucrRicmr.] 
VUe  IRTorks.  [Lacxtstiunb  HABrrATioiro.] 
Piles.  A  disease  originating  in  the  morbid 
dilatation  of  the  yeins  of  the  lower  part  of  the 
rectum,  and  upon  the  yerge  of  the  anus,  and 
frequently  caused  by  costiveness  and  irregular- 
ity of  alvine  evacuation ;  the  contents  of  the 
rectum  pressing  upon  the  veins,  and  preventing 
the  return  of  &eir  blood,  so  that  they  become 
turgid  and  varicose^  often  forming  bleeding  or 
ulcerated  enlargements  and  tumours.  Mild 
aperients,  especially  sulphur  and  castor  oil,  are 
necessary  in  the  relief  of  the  early  stage  of 
piles ;  when  there  is  much  inflammation,  cold 
and  astringent  lotions  may  be  used,  and  the 
pain  is  often  relieved  by  fomentation  with  de- 
coction of  poppies.  When  the  tumours  are 
large  and  flaccid,  an  ointment  of  powdered 
galls,  with  a  little  opium  and  acetate  of  lead, 
often  affords  relief;  and,  in  old  relaxed  piles, 
the  internal  use  and  local  application  of  copaiba 
balsam,  and  even  Ward^anaste^  which  contains 
black  pepper,  do  good,  m  many  cases  of  pro- 
trusions of  the  tumours,  they  require  removal 
by  ligature  or  by  the  knife. 

Piles  (Lat.  piU).  In  Building  operations, 
piles  are  pieces  of  timber  or  iron,  dnven  into 
the  ground  or  into  the  bed  of  a  river,  for  the 
purpose  of  supporting  the  foundations  of  an 
edifice  or  the  piers  of  a  bridge.  They  may  be 
round  or  square,  and  when  of  wood,  must  be 
of  a  quality  which  does  not  rot  under  water, 
or  which  is  able  to  resist  the  attacks  of  the 
Teredo  navalis,  and  other  boring  worms  or 
insects.  Oak,  elm,  fir,  hacmatac,  green  heart, 
&c.  are  the  woods  most  generally  employed  for 
the  purpose.  The  end  of  the  pile  that  enters 
the  ground  is,  in  these  ca'ses,  pointed  and  shod 
with  iron ;  and  the  top  of  it  is  bound  with  a 
strong  iron  hoop  to  prevent  the  piles  being 
split,  or  their  heads  beaten  up  to  a  kind  of 
pulp,  by  the  violent  strokes  of  the  monkey  by 
which  they  are  driven  down.  Iron  piles  are 
now  much  used,  and  they  are  made  lai^e 
enough  to  allow  the  foundation  to  be  carried 
down  to  the  bottom  of  their  penetration  ;  they 
are  described  in  the  following  article,  which 
treats  of  the  means  of  their  descent. 

The  wood  piles  are  known  ^.the  ffttide  piles, 
that  limit  the  field  of  operation ;  the  cloae  piles 
904 


PILGRIMAGE 

are  of  whole  timber  set  close  together;  the 
sheUing  piles  are  of  half  timber ;  the  vAoto 
are  the  horizontal  pieot^s  that  bind  the  aiseni- 
blage  together. 

Pile-drlwer*  An  engine  for  driving  piles. 
It  oonsists  of  a  laige  monkey,  or  block  of  cast 
iron  which  slides  between  two  guide  postsw 
Being  drawn  up  to  the  top  of  its  course,  and 
then  let  fall  from  a  considerable  height,  it 
comes  down  upon  the  head  of  the  pie  with 
a  violent  blow,  proportioned  to  the  weight 
of  the  monkey  multiplied  by  the  height, 
diminished,  of  course,  by  the  friction  that  the 
monkev  meets  with  in  its  descent.  It  may  be 
worked  by  men,  as  in  the  ringing  engine;  hj 
machinery  or  by  horses,  or  by  men  working 
a  crab;  or  by  steam,  as  in  the  ceae  of 
Kasmyth's  hammer,  or  the  pile-driring  appa- 
ratus. Sometimes,  when  the  piles  reooired 
to  be  sunk  are  of  great  diameter,  Br.  Pott's 
system  of  pneumatic  pressure  is  applied,  or  the 
foundation  of  the  interior  is  thrown  out^  and 
the  great  weight  of  the  iron  ring  is  trusted  to 
for  Uie  further  descent  of  the  pile.  The  readir 
is  referred  to  a  practieal  paper  on  Pile  Driving 
read  before  the  British  ArdiitectB,  m  1S55,  bj 
G.  B.  Bumell,  in  which  the  merits  of  the  vari- 
ous systems  are  compared  with  one  another. 

Pileatmn  (Lat).  A  four-wheeled  eairiagp, 
with  soft  cushions,  which  conveyed  the  Roman 
matrons  and  vestal  virgins  in  sacred  proces- 
sions, and  to  the  Giicensian  and  other  games. 

PUeorhisa  (Gr.  ntKm,  feU-dotk,  UBd^Ca, 
a  root).  The  cap  of  a  root  It  is  well 
represented  in  the  ends  of  the  roots  of  Nufkar, 
where  it  is  seen  to  form  a  membranous  oood, 
distinct  ^m  the  spongiole. 

PUem  (Lat).  The  felt  cap  worn  by  ria 
ancient  Greeks  and  Romans  Among  the 
latter  it  was  the  emblem  of  liberty ;  hence  the 
phrase  servos  ad  pileum  ffocare,  to  summon 
slaves  to  fight  by  a  promise  of  freedom. 

Ptlfrimage  (Lat  peregtinus,  ItaL  pere- 
^rino,  pellegrino,  Fr.  p^lerin,  a  pUgrim).  A 
journey  undertaken  for  devotaonal  pniposes 
to  some  spot  hallowed  by  religious  assoria- 
tions.  The  custom  of  making  these  pilgrim- 
ages has  long  been  recommended  and  enjoined 
by  the  Roman  church,  and  they  are  fiequendy 
imposed  by  way  of  penance ;  the  remission 
of  sins,  and  various  spiritual  advantages, 
being  promised  as  the  rewa^  of  the  &itbfal 
and  pious  pilgrim.  There  exist  traces  in  the 
history  of  the  early  church  of  such  jooraeTS 
being  undertaken  occasionally  firom  the  na- 
tural motives,  we  may  suppose,  of  curiosity 
or  of  a  deeper  interest  In  process  of  time, 
the  custom  of  celebrating  festivals  in  honour  of 
martyrs  at  the  place  of  their  sepulture  drew 
larger  numbers  together  from  a  distanee,  vho, 
doubtless,  soon  b^n  to  look  with  some  com- 
placency upon  their  own  merits  in  doing  honoor 
to  the  samts  at  the  expense  of  fatigae  or 
danger  to  themselves.  But  the  systematie 
establishment  of  pilgrimage  as  a  meritorious 
work  seems  to  be  of  much  later  date.  That 
which  was  undertaken    to  the  tomb  of  St 
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Hartin  of  Tours  is  among  the  earliest  canoni- 
<»lly  eigoined.  Such  places  of  devotion  became 
^ttdnally  veiy  numerous ;  of  which,  however, 
Jerusalem  was  held  naturally  in  the  highest 
estimation.  The  difficulties  which  presented 
themselves  to  the  pilgrims  who  attempted  to 
accomplish  this  journey,  when  Palestine  had 
fallen  into  the  hands  of  the  Saracens,  were  the 
proximate  cause  of  the  excitement  which  armed 
£urope  to  the  rescue  of  the  Holy  Land.  The 
enpioity  of  the  persons  in  whose  custody  these 
shnnes  were,  and  the  immorality  which  ensued 
£K>m  the  desultory  habits  acquired  by  the  pil- 
grims, called  forth  the  earliest  aninuidversion 
of  the  church,  at  the  council  of  ChAlons  in  the 
ninth  centuiy;  but  the  evil  seems  to  have 
continued  steadily  on  the  increase,  until,  at  the 
time  of  the  Beformation,  we  find  that  a  practice 
originally  harmless  had  degenerated  into  one 
of  the  most  crying  abuses  of  the  ecclesiastical 
system.  The  earuest  pilgrima^  on  record  is 
perhaps  that  of  Helena,  the  wife  of  Constan- 
tine,  to  the  Holy  Land.  (Schroeckh's  Kirckm 
GetckUskte,  part  v.  8,  Id,  23,  25.) 

But  pilgnmages  are  not  confined  to  Christaan 
nations.  According  to  a  command  in  the 
Koratif  every  good  Mussulman  is  enjoined 
once  in  his  lifetime  to  re^ir  to  Mecca ;  and 
many  other  places,  especially  in,  Persia,  are 
endowed  with  sufficient  sanctity  to  attract 
multitudes  of  pilgrims.  The  Hindus  have  also 
their  pilgrimages,  the  most  celebrated  of  which 
is  to  tne  city  of  Juggernaut,  where  stands  the 
temple  erected  in  honour  of  the  deity  of  the 
same  name.  Among  existing  Christian  pil- 
grimages, the  most  oelebrat^  are  those  of 
Tr^es,  and  of  Mariazell,  in  Austria. 

yillrtlmn.  The  orbicular  hemispherical 
shield  or  apothecium  of  a  lichen,  the  outside  of 
which  changes  to  powder,  as  in  Oalydum. 

VlUar.    In  Architecture.    [Colukn.I 

ViDoirjr  (Pr.  pilori ;  perhaps  from  Ppier,  a 
p&iar),  A  wooaen  eneme  on  which  offenders 
were  formerly  escposed  to  public  view,  and 
generally  to  public  insult.  It  was  a  common 
punishment  in  England,  and,  by  the  statute  of 
.  the  piUory^  51  Hen.  III.  c.  6,  appointed  for 
forestallers,  users  of  deceitful  weights,  peijury, 
forgery,  &c.  It  was  finally  aboluhed  in  1837 
(after  having  been  long  disused)  by  the  statute 
I  Vict.  c.  28.  The  French  punishment  of  the 
same  description  is  termed  the  earcan^  from  the 
iron  collar  by  which  the  neck  of  the  criminal 
is  fixed  to  a  post.  It  is  no  longer  specifically 
appropriated  to  particular  crimes,  but  in  heavy 
cases  accompanies  the  sentence  of  imprisonment 
or  forced  labour.     [Hbalfang.] 

MIlow  (A.-Sax.  pyle).  On  Shipboard,  a 
block  of  timber,  in  the  fore  part  of  the  vessel, 
on  which  is  supported  the  inner  end  of  the 
bowsprit 

Pillow  Kaoa.    [Lacb.] 

MUowm.  In  Machinery,  the  bearings  on 
which  gudgeons  and  journals  rest.  They  are 
usually  fixed  in  blocks  of  cast  iron,  whence  the 
term  pillow  block,  and  sometimes,  cormpUy, 
plumer  Uock* 
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(Latpilus,  a  Mr,  and  oereiu, 
pliant  like  todx).  The  generic  name  of  the 
Old-man  Cactus,  an  erect-stemmed  plant,  with 
a  crown  of  long  fiexible  white  hairs  resembling 
the  grey  hairs  of  an  old  man's  head. 

Flloaa  (Lat  pilosus,  from  pilus,  a  hair).  In 
Zoology,  when  an  animal  or  part  is  covered 
with  hair. 

Vilot  (Dutch  p^'lloot,  properly  a  person 
who  conducts  a  ship  by  the  sounding  Une,  from 
petien,  to  sound :  Wedgwood).  A  person  qua- 
lified and  appointed  by  proper  authority  to 
conduct  ships  in  and  out  of  particular  harbours, 
or  along  certain  coasts,  at  a  certain  fixed  rate, 
dependimg  on  the  draught  of  water.  The  pilot 
has  the  charge  of  the  vessel  while  in  pilot 
water,  and  the  captain  or  master  neglects  or 
opposes  the  pilot's  advice  on  his  own  re- 
sponsibility. 

The  laws  relating  to  pilots  and  their  com- 
pulsory employment  are  oonsoUdated  in  the 
Acts  16  &  17  Vict,  c  129  and  17  &  18  Vict  c 
104.    (MCulloch's  Com.  IHct.) 

Vflimi  (Lat.).  In  the  Eoman  army,  the 
long  javelin  carried  by  the  Principes  and  Triarii, 
as  distinguished  firom  the  hasta,  or  pike,  borne 
by  the  ^stati.    [Lboion.] 

Ptmario  AeUU  The  purified  resin  of  the 
Finua  maritima:  it  forms  a  white  crystal- 
line mass.  When  subjected  to  dry  distilla- 
tion it  yields  an  oil  which  has  been  called 
pimeTonem 

Mmallo  Aeld  (Gr.  vifiex^i,  fat).  One  of 
the  products  of  the  action  of  nitric  acid  on 
fatty  bodies. 

Mmallta  (Gr.  iri/icX^).  A  hydrated  silicate 
of  alumina,  magnesia,  &c. ;  found  at  Franken- 
stein, in  Silesia.  It  is  of  a  greenish  colour 
and  translucent ;  with  a  greasy  feeL 

Flmaiito.  The  berry  of  the  Eugenia 
pimento,  called  Allspice,  or  Jamaica  Pepper. 

Mmpamel  (Fr.  pimprenelle).  The  common 
name  for  the  AnagalUs,  one  native  species  of 
which,  A.  arveneis,  also  bears  the  name  of 
Poor-man's  Weather-glass,  from  its  property 
of  dosing  its  fiowers  on  the  approach  of  rain. 

Pimplnella  (a  word  coined  from  Lat.  bis, 
and  pinna,  a  feather).  The  genus  of  Um- 
bellifers  to  which  the  Anise  belongs.  This 
plant  is  called  P.  Anisum,  and  is  an  annual 
herb  producing  warm  aromatic  seeds. 

9tn  (GaeL  and  Dutch  pinne,  Lat.  pinna, 
a  feather,  as  a  pointed  object:  Wedgwooo).  A 
small  bit  of  wire,  usually  brass,  with  a  point 
at  one  end  and  a  spheriod  head  at  the  other. 
No  fewer  than  fourteen  distinct  operations  are 
necessary  in  making  this  little  article ;  for  an 
account  of  which  see  Ure's  Diet,  of  Arts  ^o. 
There  is  a  good  account  of  this  manufacture 
in  Babbage's  Economy  of  ManufactvM.  See 
also  Smith's  Wealth  of  Nations,  p.  3,  where  the 
pin  is  cited  as  an  admirable  instance  of  the 
good  effects  of  a  division  of  labour. 

Pin.  a  term  of  Chinese  diplomacy,  8ignify<* 
ing  a  petition  or  address  from  foreigners  to  the 
emperor  of  China  or  any  of  his  viceroys  ot 
deputies. 
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•  Ma  M«n«7.  In  Law,  an  annniiy  aettled 
on  a  mairied  woman,  for  the  pnrtwae  of  famish- 
ing her  with  the  means  of  providing  for  her 
dress  and  personal  expenses.  As  it  is  in- 
tended as  a  personal  provision  to  be  expended 
by  the  wife  de  anno  in  annum  in  keeping  up 
an  appearance  suitable  to  her  station,  she  can- 
not as  a  general  rule  recover  more  than  one 
year's  arrears. 

MiiaoeeB  (Finns,  one  of  the  genera).  A 
name  giyen  by  Lindley  to  the  Comifhilb. 

MmootlMea  (Gr.  wimKo^kni,  from  v(ra^ 
a  picture).  In  Ancient  Architecture,  an  a^sart- 
ment  reaenred  for  the  exposition  of  paintugs. 
This  term  has  been  applied  by  the  (Germans  to 
signify  the  buildings  erected  to  serre  as  a 
national  gallenr  of  the  works  of  their  best 
artists,  as  in  Munich. 

Piiiaril.    [PoTXTix.] 

ViBttAter  (Lat).  The  £uniliar  name  of 
Tinua  pinaster,  one  of  the  more  useful  spedes 
of  the  pine  genus. 

Ptnelibeck.  An  alloy  of  copper  and  sine ; 
a  species  of  brass  much  resembling  what  is 
now  termed  Mosaic  gold.  It  was  brought  into 
notice  by  a  person  of  the  above  name. 

Pinelilnv  (Fr,  pincer,  to  nip).  In  Artillery, 
the  operation  of  moving  a  gun  or  mortar  by 
small  heaves  of  the  han£pike,  without  allowing 
it  to  turn  on  its  axis. 

PiiM  (Lat.  pinus).  The  common  name  for 
the  Pinus  fainily.  [Abibs;  Picba;  PDros-J 
There  are,  however,  many  other  plants  callea 
Pines,  though  chiefly  of  the  same  coniferous 
family.  Thus  Ambovna  Pine  is  Dammara 
wientalis.  Chili  Pine  is  Araucaria  imbricataj 
and  Huon  Pine  is  Daerydium  FranklinUf  while 
the  Ground  Pine  is  4;uffa  ChammpUys,  and 
the  Screw  Pine  is  Pandanus. 

Pine  Apple*    [Aitamas.] 

Mne  IRTooL  The  fibre  obtained  from  the 
leaves  of  Pinus  sylvestris,  and  from  which 
vegetable  flannel  is  manufactured. 

Viiie-«pple  OIL  A  solution  of  butyric 
ether  in  alcohol  has  the  odour  of  the  pine 
apple,  and  is  prepared  for  the  use  of  confec- 
tioners as  a  flavouring  material. 

Mnaal  Olaad.  A  small  heart-shaped  pro- 
tuberance of  the  brain,  hanging  by  two  pedun- 
cles from  the  beds  of  the  optic  nerves  imme- 
diately over  the  corpora  quadrigemina.  Some 
fanciful  physiologists  have  asserted  that  it  is 
the  seat  of  the  soul. 

Piney  ▼•misb.  The  resin  of  Vateria 
indiea. 

yiBfiiite  (Lat.  pinguis,  fat).  A  variety  of 
Chloropal,  resembling  Bole.  It  is  a  hydrated 
silicate  of  iron,  occurring  in  dark  green  masses, 
which  are  soft,  like  new  soap,  and  feel  greasy, 
at  Wolkenstein  and  Geilsdorf  in  Saxony,  and 
in  the  Harz. 

MBie  Add  (Lat.  pinus,  the  fir-tree).  The 
principal  resinous  constituent  of  common  resin 
or  colophony. 

Pinion  (Fr.  pignon).  In  Mechanics,  a 
■mall  wheel  that  |}lays  in  the  teeth  of  a  laraer 
one,  or  sometimes  into  an  arbour,  or  a  spincue, 
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having  notches  or  leaves,  wUdi  are  eaug^ 
successively  bv  the  teeth  of  the  whed,  the 
motion  being  thereby  communicated  to  the  rest 
of  the  machinery. 

Mnite.  An  alkaline  variety  of  altered  lolite. 
It  oceuTB  in  six-sided  or  twelve-sided  piisDu, 
with  their  lateral  (sometimes  with  their  termi- 
nal) edges  replaced.  It  is  named  after  the 
mine  Pini  in  Saxony,  where  the  first  specimens 
were  discovered  in  granite. 

Mnk.  A  well-known  fragrant  garden  flover, 
the  JHantkus  plumarius  of  botanists.  What  is 
called  the  Clove  Pink  ia  JHantkus  earyopkyilut, 
the  source  of  the  Carnation  and  Pieotee,  and 
remarkable  for  its  still  more  higfalv  aromatie 
odour.  These  belong  to  the  order  Cbryis- 
pkyllacem, 

Mnk«  ftatldk  In  Painting,  a  colour  of  a 
reddish  hue. 

Pinnn  (Lat  a  fin  or  feather).  The  nane 
of  a  genus  of  Ostraeean  AoephalouB  MoHiucs, 
commonlv  called  iotfi^-«A<&,  remarkable  for  the 
size  of  the  byssus,  by  which  th^  a^re  to 
rocks,  and  which  the  natives  of  Sicily  manu- 
facture into  gloves,  socks,  and  other  aitidee  of 
sale  and  oznament 

Mnnaoe  (Ital.  pinaccia,  diuL  of  ]»no,  a 
sAn>).  Formerly,  a  small  light  vessel  with 
sails  and  oars  ;  but  now  generally  understood 
as  the  second  in  point  of  size  of  the  boats 
belonging  to  a  ship  of  war. 

Mnnn«le  (Lat.  pinnaculnm,  dim.  of  pinna). 
In  Architecture,  a  small  square  or  pcdygonal 
pillar,  generally,  but  not  necessarily,  applied  at 
the  angles  of  a  building,  terminating  upvards 
pyramidally,  and  embellished  with  foliage  at  the 
angles  of  the  pyramidal  part  It  is  much  oded 
in  mediaeval  architecture,  as  a  termination  to 
buttresses,  the  tops  of  gables,  &e.;  in  thew 
positions  it  is  in  the  form  of  a  spire,  with 
crockets  and  a  finial.  The  decorated  pinnacles 
have  very  frequently  niches  in  their  &ces,  and 
are  highly  ornamented. 

PlnnflB  fLat.).  In  Botany,  the  primaiy 
divisions  or  leaflets  of  a  pinnated  leaf. 

Vlnnate  (Lat  pinnatus,  feathered).  In 
Botany,  when  in  a  leaf  the  simple  leaflets  are 
arranged  on  each  side  a  common  petiole.  It  is 
called  imparipinnats  when  there  is  an  odd 
terminal  leaflet,  and  paripinnats  when  there  is 
an  equal  number  of  leaflets  on  each  side,  and 
no  odd  one.  The  term  pinnati/id  denotes  a  leaf 
divided  almost  to  the  axis  into  lateral  segments, 
something  in  the  way  of  the  side  divisions  of  a 
feather ;  while  pinnUipartits  means  that  the 
leaf  has  the  lobra  separated  beyond  the  middle, 
and  the  parenchyma  uninterrupted ;  and  pin- 
natiaect  that  it  has  the  lobes  divided  down  to  the 
midrib,  and  the  parenchyma  intempted. 

PiKNATB.  In  Zoology,  a  term  applied  by 
Linnaeus  to  the  feet  of  those  birds  which  hsTe 
the  toes  bordered  by  a  scalloped  membrane,  as 
the  coots. 

Plnnatlpeas  (Lat.  pinna,  a  fin,  and  pes, 
afoot).  A  term  applied  by  Temminck  to  an 
order  of  birds  comprehending  those  which  have 
the  digits  bordered  by  mem^anea. 
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Tbe  name  of  a  sectioii  of 
cnbB  (BrachjiuNms  Decapod  Crustaceans),  in 
vhich  are  comprehended  those  that  have  the 
last  pair  of  feet,  if  not  more,  terminated  by  a 
flattened  joint  fitted  for  swimming. 

ManotlMMtt  (Gr.  vtnforkpnif).  A  small 
parasitic  species  of  crab,  which  takes  np  its 
abode  in  tne  shell  of  the  pmna  snd  other  bi- 
Tahes. 

VtiunilM  (Lat.  pinnnla,  a  Utile  feather). 
The  seoondaiT  divisions  or  leaflets  of  a  pinnate 
leaf. 

[FlGNON.] 

A  frame  containing  sbeayes  or 


pulleys,  lonnd  which  ropes  can  be  worked,  and  winter  food;  P.  Gerardiana,  the  Neosa  Pine 


pins  or  deats  to  which  they  can  be  belayed. 
Pinracks  occur  at  several  places  on  the  upper 
deck  of  a  ship. 

Milt  (Fr.  pints,  Span,  pinta).  A  meaanre 
of  capacity,  being  the  eighth  part  of  a  gallon. 
[Mbasuuk.] 

WimOib  (akin  to  X^t  pendeo,  to  hang).  On 
Shipboard,  the  hook  or  upper  half  of  each 
hinge  by  which  the  rudder  is  hung.  The 
pintle  projects  from  the  fore-edge  of  the 
rudder,  as  the  brace  into  which  it  works  is 
£utened  to  the  after-face  of  the  stempost 

MauA  (Lat.).  An  extensive  genus  of 
Cbnt/ms,  confined  to  the  northern  hemi- 
sphere, and  consisting  of  evergreen  trees,  with 
their  needle-shaped  leaves  in  clusters,  each 
duster  sheathed  at  the  base  by  thin  diafi*- 
like  scales.  The  genus  is  of  immense  econo- 
mic importance  to  mankind,  more  particularly 
in  the  constructive  arts,  its  chief  products 
being  timber  and  turpentine. 

Pmiis  syheatrie,  the  typical  Pine  of  Europe, 
espedaUy  of  the  northern  and  central  parts, 
which  has  a  very  extensive  geographical  range 
reaching  from  the  Mediterranean  and  Caucasus 
to  Scandinavia,  and  eastward  to  Kamtiichatka, 
is  known  in  this  country  as  the  Scotch  Pine. 
The  tree  varies  much  in  size,  being  at  high  ele- 
vations a  stonted  shrub,  and  in  morefiavourable 
localities  a  tree  fifty  or  one  hundred  feet  high, 
furnishing  extremely  valuable  timber,  the  cQf- 
ferent  varieties  of  which  are  known  in  commerce 
as  Bed,  Norway,  Riga,  and  Baltic  Pine.  It  also 
aifords  a  great  part  of  the  Wood  Tar  of  Northern 
Europe,  and  some  Turpentine.  Pmua  australis 
is  the  Pitch  Pine  of  the  Southern  States  of  North 
America,  where  it  forms  a  great  portion  of  what 
are  there  termed  Pine  barrens.  The  turpentine 
consumed  in  this  country,  before  the  American 
war,  was  principally  the  produce  of  this  species 
of  Pine.  It  also  afibrds  the  timber  known  to 
builders  as  Georgia  Pitch  Pine.  Pinue  pmaBter^ 
the  Cluster  Pine  or  Pinaster,  is  indigBnous  to 
the  European  countries  bordering  on  Sie  Hedi- 
terranean,  and  being  one  of  the  species  that 
flourish  dose  to  the  sea,  is  on  that  account  of 
vast  importance  in  such  districts  as  the  French 
departments  of  Landes  and  GKronde,  where,  by 
means  of  plantations  formed  of  it»  enormous 
tracts  of  land  adjacent  to  the  sea-coast,  and 
formerly  occupied  by  rolling  sands,  have  been 
reclaimed  and  rendered  usiSul  for  agricultural 
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purposes.  It  is  also  extremely  valuable  on 
account  of  the  great  quantity  of  turpentine 
derived  from  it;  it  has  latterly  supplied  the 
bulk  of  that  article  used  in  this  country. 

Pinus  pinea,  the  Stone  Pine,  is  a  native  of 
Southern  Europe  and  the  Levant.  This  is  one 
of  the  spedes  of  which  the  seeds  are  eaten. 
They  are  termed  Pignone  by  the  French,  and 
Pinicckio  bv  the  Italians,  and  are  commonly 
eaten  for  dessert  or  made  into  sweetmeats. 
Several  other  spedes  also  yield  edible  seeds: 
sudi  as  P.  Sakmiana,  the  seeds  of  which  are 
collected  in  immense  quantities  by  the  Cali- 
fomian  and  Oregon  Indians  as  an  artide  of 


of  the  Himalayas,  aflfordinff  the  Neosa  or 
ChUgoza  seeds  sold  as  food  in  the  bazaars 
of  Upper  India ;  and  P.  Cembra,  the  Siberian 
Cedar,  whose  seeds  are  largely  consumed  by 
the  Bussians. 

Moneers  (Fr.  pionnier,  Span,  peon,  afoot" 
man).  In  the  HiHtary  ixt,  certain  soldiers, 
in  aU  inf antrv  r^^iments,  whose  business  it  is 
to  assist  in  clearing  the  road  before  an  army, 
in  sinking  mines,  and  throwing  up  works  and 
fortifications.  Pioneers  are  provided  on  a 
march  with  shovels,  axes,  spades,  piduxes, 
and  all  other  necessary  implements. 

In  our  service  they  carry  saw-backed  swords 
instead  of  muskets,  and  wear  their  beards 
unshaven. 

Motliie  (6r.  TtAn^s,  fatneea).  ■  [Safonitb.] 

Vtp  (Fr.  p^pie).  A  disease  in  fowls,  in 
which  a  white  skin  or  film  is  formed  on  the 
tongue.  This  skin,  if  not  removed,  proves 
fatsJ,  as  it  hinders  the  birds  from  feeding. 

Flpa  or  awrlnaai  T»ad«  A  genus  of 
toads,  notable  for  the  convenient  arrangement  by 
which  the  male  lays  the  eggs  on  the  back  of  the 
female,  where  they  dowly  arrive  at  maturity. 
The  appearance  of  the  female  during  the  in- 
cubation of  the  eggs  exemplifies  the  maximum 
of  marsupiality. 

Mpe  (A.-Suc).  A  circular  or  square  arfci- 
fidal  channel,  used  for  the  conveyance  of  watery 
fiuids,  dther  under  pressure  or  not ;  or  for  the 
passage  of  aeriform  fiuids,  or  of  sound.  Pipes 
are  nmde  of  wood,  iron,  both  cast  and  wrought; 
of  lead,  copper,  tin,  stone,  stoneware,  brick, 
glazed  brick,  &c;  according  to  the  situation 
in  which,  they  are  to  be  employed,  or  according 
to  the  nses  to  which  they  are  to  be  converte£ 
[HvDBAXTUcs;  Pmbumatics.] 

PxfB.  A  wine  measure,  usually  containing 
very  nearly  105  imperial  or  126  wine  gallons. 
Two  pipes  or  210  imperial  gallons  make  a  tun. 
But,  m  practice,  the  size  of  the  pipe  varies  ac- 
cording to  the  kind  of  wine  it  contains.  Thus, 
a  pipe  of  port  contains  138  wine  gallons,  of 
sherry  130,  of  Lisbon  and  Bucellas  140,  of 
Madeira  110,  and  of  Vidonia'  120.  The  pipe 
of  port,  it  is  to  be  observed,  is  seldom  accu- 
rately 138  gallons,  and  it  is  usual  to  chaige 
what  the  vessd  actually  contains. 

PiFB.  In  Music,  a  tube  in  which  air  is 
caused  to  vibrate,  so  as  to  produce  musical 
sounds.    [OsoAH.] 
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PIPE  CLAY 

Vipe  day.    A  species  of  clay,  ftbonnding 

in  Deyonsbire,  Dorsetshire,  and  other  parts 

•  of  England,  employed  in  the  manufaetore  of 

tobaooo-pipes  and  rarions  sorts  of  earthenware. 

Vtpeflali.  The  yemacolar  name  of  the 
fishes  of  the  genns  Synanatkus, 

Viper  (Lat. ;  Or.  vivcpi,  pepper).  A  eenns 
of  shrabby  or  climbing  plants,  fonnd  in  India 
and  the  Pacific  Mands,  and  some  of  them  abun- 
dantly cnltivated  for  their  produce  in  tropical 
oonntries. 

P.  ni^m  yields  the  Pepper  of  commerce, 
a  condunent  held  in  high  esteem  from  the 
earliest  times.  It  is  frequently  mentioned 
by  Boman  irriters  of  the  Angnstan  age,  and 
it  is  related  that  in  the  fifth  century  Attila 
demanded,  among  other  things,  3,000  lbs.  of 
pepper  as  a  ransom  for  the  city  of  Borne. 
Pepper  is  cnltiTated  in  the  East  and  West 
Indies,  Sumatra,  JaTa,  &c,  but  that  -which 
comes  from  llidabar  is  held  in  the  highest 
esteem.  The  pepper-yine  -will  attain  a  height 
of  twenty  feet  or  more,  but  in  cultiyation  it  is 
^und  more  conyenient  not  to  allow  it  to  ex- 
ceed the  height  of  twebre  feet. '  The  plants  are 
placed  at  tl^  base  of  trees  that  have  rough  or 
prickly  bark,  in  order  that  they  may  the  more 
readily  attach  themselyes  to  the  trunk.  In  three 
years  they  produce  their  spikes  of  fruits,  and 
continue  to  do  so  for  some  seyen  or  eight  years, 
after  which  time  they  become  less  jiroductivo. 
The  fruit,  which  is  red  when  ripe,  is  gathered 
before  it  is  fully  matured,  and  spread  on  mats  in 
the  sun,  when  it  loses  its  red  colour,  and 
becomes  black  and  shrirelled,  as  we  see  it  in 
tJie  peppercorns  of  the  shops.  This  is  Black 
Pepper.  White  Pepper  is  the  same  fruit, 
freed  from  its  outer  skin  by  maceration  and 
nibbing. 

.  Pepper  is  imported  into  this  country  in 
enormous  quantities,  and  is  used  as  a  con- 
diment. Medicinally,  it  is  employed  as  an 
acrid  stimulant  in  cases  of  weak  digestion, 
and  it  has  also  been  recommended  in  cases  of 
ague,  to  ward  off  the  paroxysm.  It  is  also 
sometimes  employed  externally.  Pepper  on 
chemical  analysis  is  found  to  contain  a  hot 
acrid  resin,  and  a  yolatile  oil,  as  well  as  a 
tasteless  crystalline  substance  called  ptperitif 
which  has  been  recommended  as  a  substitute 
for  quinine.  This  piperin  is  especially  con- 
tain^ in  some  large  coloured  cells  in  the 
interior  of  the  fruit. 

ViparaoeeB  (Piper,  one  of  the  genera).  A 
natuial  order  of  shrubby  or  herbaceous  Exo- 
gens,  inhabiting  the  hotter  parts  of  the  world, 
and  included  by  modem  botanists  in  the 
hypo^mous  division.  According  to  Blume 
and  Bichard,  they  are  monocotyledonous ;  but 
that  they  are  really  dicotyledonous  is  proyed 
by  their  medullary  rays,  articulated  leayes, 
and  two-lobed  embryo.  Their  distinguishing 
characters  in  the  Piperal  alliance  are  in  their 
carpels  being  solitary,  their  oyules  erect,  and 
their  embryo  lying  m  a  yitellus.  They  are 
related  to  Polygonacem  and  UrtieaceeB,  from 
which,  howcrer,  they  are  distinguished  by 
908 


PIQUET 

obvious  characters;  but  much  more'  doself 
to  Ckloranthacem  and  BaururacuBy  the  first 
being  distinguished  by  their  suspended  oTiiles 
and  naked  embryo,  and  the  second  by  bsTing 
several  carpels.  Common  Pepper  r^ireaenta 
the  ordinary  property  of  this  order.  The 
Cubebs  of  the  shops  is  the  produce  of  the 
Cubeba  offidn^is  and  C.  canina.  Betel,  an  acrid 
stimulating  substance,  much  used  for  chewing 
by  the  Malays,  is  obtained  from  CkaHea  Bti* 
and  Siriboa.  Long  Pepper  consists  of  the  half  • 
ripe  flower-heads  of  (%aviea  lUuAuiyhii,  C, 
Chaba,  and  others. 

V^^eiiiM  (Lat.  piper).  Awhiteciystallisable 

^  ^substance  extracted  from  black  pn>p6r.    It  is 

'  tasteless,  and  free  from  pungen^,  the  acrimony 

of  pepper  residing  in  a  peculiar  fixed  oil.   It 

is  represented  by  the  formula  C,,  H,,  0„Ny 

and  is  regarded  as  a  feeble  alkaloid. 

MpMtone*  A  greyish-blue  or  black  variety 
of  Azgillite  or  day-slate,  found  in  Northern 
Oregon,  and  carved  by  the  Indians  into  bowls 
of  tobacco  pipes. 

Vipi  Pods.  The  astringent  legnmes  of 
Cesdlpinia  PipaL 

Mpistroile  Bat.  The  most  common  bst 
in  England  is  that  which  Buflbn  had  termed 
Pipistrelle,  as  the  most  common  bat  in  France 
is  the  FetpertiUo  murinus  of  limueua.  The 
Pipistrelle  bat  is  smaller  than  its  French 
congener. 

MpitsaliwM.  A  chemical  product  of 
DumerUia  AUmutni;  it  resembles  fiakes  of 
gold,  and  is  said  to  be  powerfully  drastic,  to 
have  an  odour  of  Valerian,  and  to  be  usefnl  as 
a  dye. 

Mppiii  (Dutch  pippeling).  A  name  given 
to  a  certain  class  of  dessert  apples  of  which 
the  well-known  Bibston  Pippin  and  Golden 
Pippin  are  examples.  Normandy  Pippins  aro 
sun-dried  apples,  pressed,  and  stored  for  win- 
ter use. 

VippoL  The  Indian  JFVeiMrr^Kwa,  or  Sscred 
Fij^,  remarkable  for  its  heart-shaped  leaves 
with  long  tail-like  points. 

Vlq«et  (Fr.).  A  game  at  cards  played  br 
two  persons.  It  is  much  practised  on  the 
Continent,  and  deserves  to  be  better  known  in 
this  country,  as  it  is  by  far  the  best  two-handed 
game  in  existence. 

It  is  played  with  a  pack  of  thirty-two  cards, 
all  below  the  seven  being  excluded,  which  is 
called  a  piquet  pack  from  this  game.  The 
cards  rank  in  the  usual  whist  order— ace,  king, 
queen,  knave,  ten,  nine,  eight,  seven. 

A  hundred  or  a  hundred  and  one  points  con- 
stitute the  game,  which  may  last  several  hands, 
or  be  over  in  one.  The  score  is  made  partly 
by  combinations  of  cards  held  in  the  hand,  and 
partly  by  playing. 

The  two  players  deal  alternately.  We  will 
call  the  non-dealer  the  elder  luud.  The  cards 
having  been  shuffled  and  cut  in  the  usual  wsTi 
the  d^er  gives  out  twelve  cards  to  each,  deaJr 
ing  them  in  twos,  and  not  singly.  He  then 
takes  the  eight  cards  that  remain  (called  the 
stock),  and  pUces  them  between  the  players. 
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three. 


The  upper  fiye  are  anppofled  to  belong  to  the 
elder  hand,  the  lower  three  to  the  dealer. 
There  are  no  trumps  in  this  game. 

The  elder  hand  has  then  the  priyilege  of 
discarding  any  number  of  cards  not  exceeding 
fiye  (he  must  discard  one  at  least),  and  taking 
a  corresponding  number  from  the  top  of  the 
stock.  If  he  does  not  take  all  his  five,  he  may 
look  at  those  he  leaves,  concealing  them,  how- 
ever, from  the  other  player. 
^  The  dealer  may  then  discard,  and  replace  in 
like  manner,  taking  the  cards  from,  the  stock 
in  the  order  in  w^ch  he  finds  them.  He  is 
not  bound  to  discard  any,  but  he  may,  if-  he 
pleases,  take  all  that  remain  or  any  number  of 
them.  He  may  look  at  any  cards  of  his  own 
portion  of  the  stock  he  leaves  behind ;  but  if 
he  does,  the  elder  hand  may  demand  to  see 
them  too,  after  playing  his  first  card,  or  naming 
the  suit  he  faitends  to  play. 

The  hands  being  thus  made  up,  the  elder 
hand  proceeds  to  score  for  the  combinations  he 
may  hold,  in  the  following  manner.  There  are 
thi«e  things  in  the  hand  which  may  be  scored ; 
namely,  (1)  the  pointy  (2)  the  sequence,  (8) 
the  quatone. 

1.  The  point  is  counted  by  the  party  who  has 
the  most  cards  of  any  one  suit ;  tne  elder  hand 
states  how  many  he  has  ;  if  the  dealer  has  not 
so  many,  he  says, '  good,'  and  the  elder  hand 
scores  one  for  each  card;  if  the  dealer  has 
more,  he  says  '  not  good,'  and  the  elder  hand, 
scoring  nothing,  passes  on  to  the  next  item. 
If  the  dealer  happens  to  have  the  same'number, 
he  says  '  equal,  and  then  the  elder  hand  must 
count  and  declare  the  number  of  the  pips — ^the 
ace  counting  eleven,  the  court  cards  ton  each, 
and  the  others  what  they  are.  The  highest 
number  of  pips  makes  the  cards  *  good,'  and 
invalidates  those  of  the  other  party.  If  the 
number  of  pips  is  equal,  neither  scores. 

2.  The  second  item  is  scored  by  the  party 
who  has  the  best  sequence,  i.  e.  the  greatest 
number  of  consecutive  cards,  not  less  than 
three,  of  the  same  suit,  or  if  an  equal  number 
those  of  the  highest  rank ;  thus,  10,  9,  8,  7, 
are  better  than  ace,  king,  queen;  but  ace, 
king,  queen,  are  better  than  king,  qu6en, 
knave ;  and  so  on.  A  sequence  of  three  cards, 
no  matter  what,  counts  3 ;  of  four  cards,  4 ; 
beyond  this,  10  are  added,  so  that  a  sequence 
of  five  cards  counts  15 ;  of  six  cards,  16;  and 
80  on.  The  elder  hand  declares  his  best  se- 
quence; if  the  dealer  has  a  bettor,  he  says 
'not  good;'  if  only  inferior  ones,  he  says 
'  good.'  In  the  latter  case  the  elder  scores,  not 
only  for  the  best  sequence,  but  for  every  other 
he  holds  in  his  hand ;  all  that  the  opposite !  point  is  fiye. 
party  may  hold  being  invalidated.  If  the  best  diamonds), 
sequences  are  equal,  neither  scores.  1 10,  9,  8,  7. 


Thus  four  tens  are  hotter  than  thrfee 
aces;  but  three  aces  are  better  than  three 
kings,  and  so  on.  The  elder  hand -names  his 
best  four  or  three,  to  which  the  dealer  says 
'  good '  or  *  not  good'  as  the  ease  may  be ;  and, 
as  with  the  sequence,  the  one  who  has  the  best 
scores  all  others  he  may  hold,  while  ihoee  of 
the  opponent  are  aU  destroyed. 

The  point  and  sequence  when  scored  by 
either  party  must  be  shown  to  the  other ;  the 
quatozze  need  not  be. 

The  items  in  the  elder  hand  thus  being 
counted,  the  holder  lays  down  one  card,  thus 
beginning  the  '  play.'  The  dealer  plays  to  this ; 
but,  immediately  before  doing  so,  he  names  and 
counto  all  he  has  to  score  in  his  hand.  The 
play,  the  object  of  which  is  to  gain  tricks, 
follows  the  ordinary  whist  rule;  the  second 
player  being  obliged  to  follow  suiti  if  he  can, 
and  the  best  ca^  winning.  If  he  cannot 
follow  suit,  he  loses  the  trick,  throwing  away 
any  card  he  pleases. 

The  scoring  of  the  play  is  peculiar.  The 
first  player  of  eveiy  trick  counte  one  for  the 
card  he  so  plays ;  but  if  the  second  player  wins 
the  trick,  he  also  oounte  one.  The  party  who 
takes  the  last  trick  counts  an  extra  one  for  it, 
and  if  either  player  wins  the  majority  of  tricks, 
he  scores  an  extra  ten. 

This  is  the  ordinary  game.  There  are  some 
additional  scores  for  extraordinary  cases;  but, 
before  we  mention  them,  it  will  be  well  to 
illustrate  the  fore^ing  directions  by  an  ex« 
ample  of  an  imaginaiy  hand,  which  we  re- 
commend learners  to  play  over;  it  will  show 
that,  although  the  description  appears  compli- 
cated, the  practice  is  veiy  easy. 

A  and  B  play  at  piquet.  A  deals,  and  gives 
B  the  following  cards :  9,  7,  of  spades ;  ace, 
9, 7>  of  hearts ;  10,  9,  8,  of  diamonds ;  ace,  10, 
9,  8,  of  dubs. 

A  gives  himself  king,  queen,  8,  of  spades; 
queen,  knave,  10,  8,  of  hearts ;  kins,  queen,  of 
diamonds ;  queen,  8,  7»  of  clubs ;  leaving  the 
remaining  cards  in  the  stock  in  the  following 
order :  ace  of  spades  at  the  top»  then  king  of  ' 
hearts,  7  of  diamonds,  knave  of  diamonds,  king 
of  dubs,  10  of  spades,  knave  of  spades,  and 
the  ace  of  diamonds  at  the  bottom. 

B  discards  9  and  7  of  spades,  and  9  and  7 
of  hearts,  taking  in  the  four  upper  ones  isom 
his  stock. 

A  discards  8  of  roades,  7  and  8  of  dubs, 
and  takes  in  king  of  dubs,  10  and  knave  of 
spades,  leaving  the  ace  of  diamonds  unappro- 
priated. 

The  following  dialogue  then  emmes :  B.  My 
~  ;e.  A,  Gt>od.  J?,  (shows  the 
B.  My  best  sequence  is  knave, 
A,  Good.  B.  Also  knave,  10,  9, 
3.  The  thir^  item  is  called  the  quaiorge, '  of  clubs  (shows  these  and  the  diamonds), 
from  the  fact  that  four  aces,  four  kings,  four  |  B.  Then  for  the  quatorze  I  have  3  aces, 
queens,  four  knaves,  or  four  tons  in  one  hand,  1^.  Kot  good.  B,  Then.  I  score  6  for  the  point,, 
if  '  good,'  score  14.  Three  of  ^ther  kind  1 15  for  the  sequence  in  diamonds,  and  3  for 
score  3.  In  dedding  which  party  is  to  score,  that  in  clubs,  making  23.  B.  (plays  knave  of 
the  higher  cards  are  better  than  the  lower,  but  ^  diamonds)  24.  A.  I  score  14  for  4  queens, 
any  four  cards  take  preference  of  the  best '  and  3  for  3  kings,  total  17.  A,  (takes  the 
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trifik  'with  qiieeii  of  diamonds)  18.  A,  (pUys 
king  of  spades)  19.  J?,  (takes  it  with  ace)  25. 
3.  (plays  10  of  diamonds)  26.  A,  (takes  it 
frith,  king)  20.  A,  (plays  queen  of  spades)  21. 
B,  (throws  away  9  of  dubs)  26.  A,  (pUys 
knave  of  spades)  22.  B.  (answers  with  10  of 
clubs)  26.  A.  (plays  10  of  spades)  23.  B. 
(answers  with  knave  of  clubs)  26.  A.  (plays 
king  of  dubs)  24.  B.  (takes  it  with  aoe)  27. 
B.  (plays  ace  of  hearto)  28.  X  (8  of  heaits) 
24.  £.  (king  of  hearts)  29.  ^.  (10  of  hearts) 
24.  B,  (9  of  diamonds)  80.  A.  (knaTe  of 
hearts)  24.  B,  (8  of  diamonds)  81.  A,  (queen 
of  hearts)  24.  B.  (7  of  diamonds)  82.  A. 
(queen  of  clubs)  24.  i.  Then  I  secure  one  for  the 
last  card,  83,  and  10  for  the  majority  of  tricks 
(he  having  made  seven) ;  this  makes  me  in  all 
48.  A.  And  I  score  24.  These  numbers  are 
then  scored  towards  the  game  in  any  con- 
venient way.  Some  people  mark  them  down 
with  a  pencil;  some  have  peculiar  counters. 
We  have  found  the  most  convenient  plan  to  be 
a  board  with  holes  and  pegs  like  a  cribbage- 
board,  only  with  a  hundnd  and  one  hdes 
instead  of  sixty-one. 

We  have  now  to  notice  eeftain  extraordittazy 
chances  which  affect  the  scoring  in  this  game; 
and  these  are  four,  the  oarte  blarwMe,  the  repique, 
the  pique  and  the  eapote. 

Cturte  blanelte  is  a  hand  wfaidi,  when  first 
dealt,  contains  neither  king,  queen,  nor  knave; 
this  -counts  10,  taking  precedence  of  every 
other  score. 

When  either  party  counts  60  or  upwards  in 
hand  only,  the  other  counting  none,  he  adds 
60  on  this  account  to  his  score.  This  is  a 
repique. 

When  the  elder  hand  counts  something  less 
than  30  in  hand,  but  can  make  it  up  to  thirtv, 
by  play,  before  his  adversary  counts  1,  he  adds 
30  on  this  account  to  his  score.  This  is  a  pr^ue. 
It  is  obvious  that  a  pique  can  never  be  gained 
by  the  dealer,  as  his  adversary  always  counts 
one  for  the  first  card  he  plays. 

If  either  of  the  plavers  gain  all  the  tridcs,  he 
scores  40  for  them,  mstead  of  10  toe  the  ma- 
jori^.    This  is  eapoU. 

I^que,  repique  and  capote,  are  not  unfrequent; 
but  the  occurrence  of  carte  blanche  is  exceed- 
ingly rare. 

We  have  said  that  the  score,  being  verbally 
counted  through  the  playing,  is  not  registered 
till  the  hand  is  over;  but^  when  both  parties 
happen  to  have  airived  near  100,  it  becomes 
necessary  to  register  piecemeal  in  the  proper 
order  of  priority.  This  order  is,  that  the  carte 
blandie  counts  firsts  then  the  point*  then  the 
sequence,  then  the  quatorze,  and  lastly  the 
points  made  by  playing  as  they  arise. 

The  skill  required  in  piquet  applies  to  the 
Flection  of  caids  tram  the  hand,  and  to  the 
play,  boUi  which  offer  excellent  scope  for  in- 
telligence and  knowledge  of  the  game. 

Wftmey  (Gv.  ire ipor^x,  an  advgniurtr).  In 
Law,  an  offence  which  consists  in  the  com- 
mission of  those  acts  of  robbeiy  and  depreda- 
tion upon  the  high  seas  which,  if  committed 
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on  labd,  would  have  amounted  to  felony 
there.  By  stats.  11  &  12  Wm.  m.  c.  7  and 
6  Geo.  I.  c  19,  piracies  committed  on  the  sea 
or  in  haven,  &c^  where  the  adnmml  has 
jurisdiction,  may  be  tried  at  sea  or  on  luxl, 
in  his  mdesty's  islands,  &c.,  by  commis- 
sioners under  the  great  seal  appointed  for 
that  purpose,  who  mav  commit  the  offenders, 
and  call  a  court  of  admiralty  for  the  purpose 
of  the  triaL  By  the  same  statutes  varioos  acts 
are  enumerated  as  amounting  to  piracr,  and 
aiders  and  abettors  of  pirates  are  declared  ae- 
cessaries,  punishable  as  prindpals.  By  snb- 
sequent  enactments,  acts  of  trading  with  pirateo, 
and  acts  of  hostility  committed  by  natnrai- 
bom  sulnects  against  feDow-snbjects  under 
colour  of  a  foreign  commission,  are  declared 
piracy,  and  bv  5  Geo.  IV.  c  113  the  skre 
trade  is  placed  on  the  same  footing  as  piracy. 
In  the  realm  of  England,  fdonies,  robberies,  and 
murders,  committed  by  pirates,  are  now  triable, 
under  the  commissions  of  assise,  oyer  and  ter^ 
miner,  or  gaol  delivery,  as  if  the  offences  had 
been  committed  on  land. 

In  the  Homeric  poemi^  piracy  is  a  recognised 
and  honourable  occupation,  the  inviobbSity  ol 
heralds  being  apparently  the  only  eridence  of 
any  feeling  of  obligation  between  one  oom- 
munity  and  another.  ^Thucyd.  x.  5 ;  Grote  a 
Hutory  of  Greece,  part  i.  ch.  xx.) 
^  The  term  piracy  is  also  frequently  saed  to 
signify  any  inJQringement  on  the  law  of  oopj- 
right  It  is  extremdy  difficult  to  lay  down 
any  general  principle  on  which  to  decide  as  to 
what  is  and  what  is  not  piracy.  C^erally,  it 
is  held,  that  one  writer  may  borrow  the  ideaa 
or  theories  of  another ;  but  that  he  must  dress 
them  up  and  explain  them  in  a  different  wa^, 
and  in  his  own  language.  This,  however,  is 
often  done  so  as  merdy  to  evade  the  law.  (See, 
as  to  the  existing  law  of  piracy,  the  art  *  Copy- 
rig^t>~Books,'  in  Com,  Diet.) 

9igmn»  (OrMttfirn).  In  Greek  Hythologr, 
a  dau^ter  of  Achelous,  and  nymph  of  the  wdl 
Pirene,  near  Corinth.     [PBOABua.  j 

MrociM*  •  A  kind  of  canoe,  made  of  the 
trunk  of  a  tree  hollowed  out»  and  used  in  the 
southern  and  eastern  seas. 

ViMMry,  Oonuaon  oi:  In  Law,  a  hlMity 
of  fishing  in  another  man's  piece  of  water. 

Maoes  (Lat  pisds,  a  Jisk\  The  name  of 
the  fourth  great  subdivision  of  Yeitebrats 
animal  w,  or  the  class  of  fishes  characterised  by 
a  branchial  respiration,  a  bilocular  heart,  and 
a  covering  of  scales.  The  nasal  carities  do 
not  communicate  with  the  mouth,  but  have 
only  external  apertnrea.    [Icbibtoijoot.] 

FiscBS  (The  Fishes).  One  of  the  twelve 
Eodiacal  oonstellationa,  the  twelfth  in  order 
from  Aries.    [CommxaTioir ;  Zodiac] 

Maelealtvre  (Lat.  pisds,  a/tA,and  cultua, 
a  tending^  The  art  of  breeduig,  rearing,  and 
cultivating  fish.  This  art  was  originally  prac- 
tised by  the  Chinese  upon  a  very  large  and 
oomprehendve  scale.  It  was  subeequently 
greatly  favoured  by  the  Bomans,  who  spent 
laige  sums  of  money  upon  thdr  fishponds,. 
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those  of  LucnUofl  alone  haying  cost,  it  is  said,  a 
tarn  equal  to  more  than  30,000/.  It  was  carried 
OD  through  the  middle  ages  by  the  monks,  being 
a  matter  of  necessity  for  the  observance  of 
their  fasts.  It  vas  bronght  almost  down  to 
our  own  time  by  Jacobi,  who  wrote  a  volnmin- 
ous  treatise  upon  the  subject  in  the  Hanover 
Magazine^  about  a  hundred  years  ago ;  and  its 
use  was  really  reyiyed  in  this  country  by 
Mr.  Shaw  of  Drumlanrig  in  1883.  He  com- 
meDced  some  experiments  in  that  year  to 
decide  the  then  much  yexed  question  as  to 
whrther  the  little  fish  found  in  salmon  rivers, 
and  known  by  the  name  of  the  parr,  was  a 
young  salmon  or  belonged  to  a  distinct  breed 
of  Ml  In  the  elimination  of  the  truth  upon 
this  pointy  Mr.  Shaw  was  obliged  to  have  re- 
course to  the  artificial  incubation  of  salmon 
o?a,  and  since  that  date  his  example  has  been 
very  largely  followed.  In  France  the  practice 
was  reriyed  by  two  poor  fishermen  of  Brest, 
named  G^hm  and  K^y,  in  1842,  and  their 
labours  led  to  the  formation  of  the  magnificent 
piscicnltural  establishment  near  Strasbourg, 
which  was  founded  and  is  supported  by  the 
Frendi  goyemment.  Since  the  first  experi- 
ments of  Shaw,  no  very  great  improvement 
has  taken  place  in  the  practice.  The  apparatus 
employed  has  been  variously  modified,  but  the 
general  plan  remains  the  same ;  and  this,  at 
least  lor  the  Salmoniday  is  as  follows :  A  tray 
or  a  number  of  trays  are  prepared,  the  usual 
size  being  from  thirty  inches  to  four  feet  long, 
and  from  five  or  six  to  eight  or  ten  inches 
wide.  These  are  either  partially  filled  with 
gravel,  or  have  grilles  composed  of  glass  bars 
fixed  in  a  wooden  frame  fitted  in  them;  on  these 
surfaces  the  ova  are  thickly  strewed,  and  water  is 
allowed  to  fall  into  one  end  of  the  tray  and  to 
ran  out  at  the  other,  the  ova  being  submerged 
to  the  depth  of  from  one  to  two  inches.  The 
ova  are  thus  pocured :  When  the  spawning  time 
arrives,  thesnallows  in  the  streams  are  carefully 
watched,  and  when  a  pair  of  fish  are  observed 
making  theur  redd  or  rddw,  which  they  do  by 
scooping  the  gravel  into  trenches,  depositing 
their  eggs  therein,  and  then  covering  them  over 
with  the  loose  gravel,  they  are  rolled  out. 
The  ova  of  the  female  is  expressed  into  a  pan 
of  clean  water.  The  milt  of  the  male  is  then 
expressed  over  it,  the  whole  is  stirred  up,  is 
allowed  to  rest  for  a  few  minutes,  is  then 
cleansed  with  freshwater,  and  borne  carefuUy 
to  its  destination.  When  placed  on  the  gravel 
or  glass  bars,  it  is  left  to  itself  to  develope,  all 
that  is  requirod  being  a  constant  supnly  of  cool 
clean  firesh  water  and  perfectrest ;  in  due  season 
the  embryo  is  formed,  gathers  strexigth,. and 
finally  bursts 'the  egg  and  springs  into  life. 
The  aalmonida  are  furnished  with  a  large  um- 
bilical sac,  which  is  full  of  glutinous  matter, 
upon  which  they  exist  by  the  process  of  absoip- 
tion  for  some  weeks;  and  when  this  sac  and  its 
contents  are  finally  absorbed,  the  little  animal 
becomes  a  perfect  fish,  and  is  capable  of  hunt- 
ing far  its  own  living.  Ova  can  be  safely  oon- 
Tcyed  recy  long  distances  in  damp  moss  under 
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certiiin  pisdcultures,  and  thus  we  are  enabled^ 
to  transport  various  kinds  of  fish  from  one 
country  to  another  with  comparatively  little 
trouble.  The  most  remarkable  instance  which 
has  ever  been  known  of  this  is  the  conveyance 
of  salmon  and  trout  ova  from  England  to 
Australia,  which  was  safely  efi^ctea  in  the 
winter  and  spring  of  1864.  By  packing  the 
boxes  containing  the  ova  in  ice,  a  large  quantity 
of  the  ova  i^ved  in  good  condition,  and  some  . 
thousands  of  fry  were  hatched  and  reared  frY>m 
it  In  this  way  also  the  Clyde  was  stocked  with 
grayling,  the  DoohuUah  lakes  with  salmon- 
trout  and  salmon,  and  the  BaUisodare  river 
with  salmon.  The  two  latter  places  are  now 
valuable  fisheries,  whereas  formerly  they  re- 
turned nothing  to  their  proprietors. 

The  art  of  pisciculture  has  now  come  into 
general  favour,  and  is  very  widely  practised ; 
very  many  rivers  having  on  their  banks  ap- 
paratus and  rearing  establishments  belonging 
to  some  of  their  proprietors,  which  are  used  to 
increase  the  stock  of  fish  contained  in  the  river. 

Plaeldla  (a  word  coined  from  Lat.  pisciS) 
a  fish,  and  csedo,  to  kUl),  A  West  Lidian 
Leguminous  tree,  the  pounded  leaves  and 
branches  of  which  are  used  for  poisoning  fish. 
It  is  called  P.  Erythnna. 

PlsoliiA  (Lat.  a  fish  pond).  In  Ecclesiastical 
Architecture,  a  water  drain,  near  the  altar  on 
the  south  side,  and  usually  enriched  with  orna- 
ment.   Some  churches  have  double  pisdnas. 

PlMteAnstralls  (The  Southern  fish).  One 
of  Ptolemy's  forty-eight  constellations,  in  the 
southern  hemisphere.  The  brilliant  starFomal- 
haut,  of  the  first  magnitude,  belongs  to  this 
oonsteUation. 

PlMis  VolMis  (Lat  flyinff  fish).  A  small 
modem  constellation  of  the  southern  hemi- 
sphere, formed  by  Bayer.  It  is  situated  on  the 
antarctic  circle. 

9iM6  (Fr.).  In  Architecture,  a  wall  con<* 
structed  of  stifiT  day,  or  other  earth,  rammed 
into  moulds  that  give  the  form  of  the  building, 
and  are  removed  when  the  wall  is  carried  up. 
There  are  many  places  where  this  style  of 
walling  is  the  only  one  used,  as  in  the  chalk  dis- 
tricts, the  Devonian  and  the  Cumbrian  districts, 
&c ;  and  there  can  be  no  reason  for  oljectinflr 
to  the  use  of  pis6,  provided  it  be  protected 
from  the  atmosphere  and  the  humidity  of  the 
ground. 

Plaldliiia  (Or.  ir{<rof).  A  genus  of  fresh- 
water Gastropods ;  so  named  on  account  of  the 
resemblance  of  the  shell  to  a  small  pea.  Many 
of  the  species  are  British ;  as  Puidium  obiusale, 
which  may  be  found  in  the  New  River;  P. 
pusiUwn,  P.  nitidum,  P.  pidcheUttm,  &c 

Viaollte  (Or.  vlffos,  and  \i$os,  a  stone), 
A  rock  of  which  the  component  particles  are 
rounded  stones  about  the  size  and  shape  of 
pease.  Pisolite  is  generally  a  limestone,  dif- 
fering only  from  oolite  in  the  greater  size  of 
the  egg-like  particles  of  whidi  it  is  made 
up.  Notunfrequently,  however,  valuable  iron- 
stones are  found  in  a  pisolitie  form  in  rocks 
belonging  to  the  oolitic  period.    This  is  the 
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case  among  the  npper  beds  of  the  Jarassic 
serieB  in  Switzerland  and  France.  The  iron 
oxide  is  mixed  np  with  the  limestone  in  so 
Urge  a  proportion  as  to  yield  from  twenty  to 
thirty  per  cent,  or  eyen  more  of  yaluable  ore. 
Other  pisolites  are  known  to  occur  in  rocks  not 
belongmg  to  the  middle  secondaiy  period, 

ViaMwplialtiiin  (Gr.  Turadrt^aKros).  Mine- 
ral pitch ;  a  soft  bitumen,  of  the  consistence  of 
tar,  and  intermediate  between  petroleum  and 
asphalt.  The  ancient  Greeks  gave  the  name  to 
the  liquid  as  well  as  to  the  soUd  bitumen. 

ViaaopliaiM  (Gr.  viffaa,  pitchy  and  ^ahofuu, 
to  seem).  A  hydrated  sulphate  of  alumina  and 
peroxide  of  iron,  found  in  transparent^  stalactitic 
or  amorphous  masses,  of  an  oliye-^een  or 
Uyer-brown  colour,  in  the  decomposing  alum- 
slate  of  Gamsdorf,  near  Saalfeld,  and  of  Rei- 
chenbach,  in  Saxony.  It  resembles  pitch  in 
colour  and  fracture. 

Plstaoliio  Vats  (Fr.  pistaches,  ItaL  pis- 
tacchi,  I^t.  pistacise).  The  fruit  of  the  Pis- 
tacia  vera^  which  grows  naturally  in  Arabia, 
Persia,  and  Syria ;  also  in  Sicily,  whence  the 
nuts  are  annually  brought  to  this  country. 
They  are  oblong  and  pointed,  about  the  size 
and  shape  of  a  filbert^  including  a  kernel  of  a 
pale  greenish  cobur,  covered  with  a  yellowish 
or  reddish  skin.  They  have  a  pleasant,  sweet- 
ish, or  unctuous  taste,  resembling  that  of  sweet 
almonds;  their  principal  difference  from  the 
sweet  almond  consisting  in  their  having  a 
greater  degree  of  sweetness,  accompanied  with 
a  light  grateful  flavour,  and  in  being  more  oily. 
Pistachio  nuts  imported  from  the  East  am 
superior  to  those  raised  in  Europe. 

Viataela  (Lat ;  Arab,  fonstaq).  The  plants 
of  this  genus  of  Anacardiaeetg  are  called  Tur- 
pentine-trees, and  are  mostly  of  small  stature, 
and  famished  with  pinnate  leaves.  The  most 
important  species  are  the  Mastic-tree,  P.  len- 
tiscus;  the  Cyprus  Turpentine-troe,  P.  tere- 
binthus;  and  the'Pistaaa-tree,  P.  vera,  which 
yields  the  Pistachio  Nttts. 

P.  lentiacus,  the  Mastic-tree,  a  native  of 
Southern  Europe,  Northern  Africa,  and  Western 
Asia,  is  a  small  tree  growing  to  the  height  of 
fifteen  or  twenty  feet.  The  Mastic  or  Mastich 
is  the  resin  of  the  tree,  and  is  obtained  by 
making  transverse  incisions  in  the  bark,  from 
which  it  exudes  in  drops,  and  hardens  into 
small  semitransparent  tears.  It  is  principally 
produced  in  the  island  of  Scio  and  in  Asiatic 
Turkey,  and  is  consumed  in  large  quantities  bv 
the  Turks,  who  chew  it  to  sweeten  the  breath 
and  strengthen  the  gums ;  hence  its  name, 
from  masticare,  to  chew.  In  this  country  it  is 
used  for  varnishing  pictures,  and  by  dentists 
for  stopping  teeth. 

P.  terebinihiu,  the  Ohio  or  Cyprus  Turpen- 
tine tree,  or  Terebinth,  is  likewise  found  in 
Southern  Europe,  Northern  Africa,  and  Asia. 
The  turpentine  flows  from  incisions  in  the 
trunk,  and  soon  becomes  thick  and  tenacious, 
and  ultimately  hardens.  It  is  collected  in 
the  islands  of  the  Greek  Archipelagos,  but 
seldom  comes  to  this  country.  Curious  horn- 
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shaped  gaUs,  caused  by  the  punctozes  of  insects, 
are  found  in  large  numbers  upon  the  Totebinth- 
tree,  and  are  ejected  for  dyeing  and  taoQiog 
purposes — one  of  the  varieties  of  Morocco 
leather  being  tanned  with  them. 

Platadte  or  Piatastte.  A  green  silinte 
of  alumina,  lime,  and  iron.  It  is  a  vari^  of 
iron-and-lime  Epidote  in  which  much  of  the 
lime  is  replaced  by  protoxide  of  iron,  and  a 
laige  proportion  of  the  alumina  by  peroxide  of 
iron.  It  occurs,  embedded  in  many  ciystalline 
rocks,  in  Shetland  in  Syenite,  Bona  in  Quartz, 
Mull  and  Skye  in  Trap-rock.  The  finest  aj- 
stals  are  from  Arendu.  in  Norway,  and  from 
several  parts  of  the  Alps.  The  name  lefera  to 
the  pistachio-green  colour  of  the  mineral. 

]Piatl«oese  ^Pistia,  one  of  the  genera).  An 
unimportant  order  of  aquatic  Monoootyledoofl, 
represented  in  our  own  country  by  the  Lemna 
or  Duckweed,  and  in  the  tropica  by  PisUoy  from 
which  it  derives  its  name,  and  which  is  called 
in  the  West  Indies,  Water  Lettuce. 

Pistil  (Lat  pistillum,  a  pesife).  In  Botanj, 
the  organ  which  occupies  the  centre  of  a  floirer. 
within  the  stamens  and  disc  (if  the  latter  Iw 
present).  It  is  distinguished  into  three  parts : 
an  upper  or  stigma,  a  lower  or  ovarium,  and  a 
central  part  or  style.  It  is  the  female  organ 
of  the  fiower,  and  contains  the  ovules  or  yonng 
seeds  within  the  ovaiy. 

Pistol  (Fr.  pistole,  Venetian  piston,  a  kind 
of  arquebuss).  A  short  fire-arm  with  a  cnmd 
stock  for  use  with  one  hand^  The  cavalry  in 
the  British  service  are  armed  with  pistola, 
length  13}  inches,  len|^  of  barrel  8  inches, 
weight  40  ounces,  cahbre  '677  inches,  fire 
progressive  grooves  having  a  pitdi  of  one  tam 
m  four  feet. 

Mstole.  A  gold  coin  common  in  manj 
parts  of  Germany,  equii^ent  to  about  8f.  sJL 
sterling. 

Flstomeslte  (Gr.  wurr6s,  trusty,  and  /i«m, 
middle,  because  it  is  a  mean  between  Magnesite 
and  Sparry  Iron-ore).  A  variety  of  BreuDnerite. 
composed  of  one  atom  of  each  of  the  carbonates 
of  magnesia  and  iron.  It  is  found  at  Tham- 
berg,  near  Flachau,  in  Salzburg. 

Mston  (Fr. ;  Ital.  pestone).  In  Madunerr, 
this  term  is  applied  to  a  short  cylinder  of  wood, 
or  of  metal,  which  fits  exactly  into  the  cavity 
of  a  pump,  barrel,  or  steam  engine  cylinder, 
and  works  up  and  down  this  alternately.  Tvo 
sorts  of  pistons  are  xmed  in  pumps ;  one  holknr 
with  a  valve,  used  in  the  suction  pomp ;  and 
the  other  solid,  which  is  generally  employed 
in  the  forcing  pump.  In  steam  cylinders,  the 
piston  is  usually  made  so  as  to  be  se(f-paciing, 
so  that  the  cylinder  should  always  be  oeeupi^d 
by  the  piston :  this  is  e£fected  Yfy  the  introduc- 
tion of  spring  that  press  a  movable  ring 
against  the  sides  of  the  <7linder.  [Stbax 
Ekoinb;  Puhp.] 

Msam  (Gr.  iritrw,  pease.  'Pea  in  the 
singular  is  a  modem  corruption  on  the  sup- 
position that  the  as  of  pease  belonged  to  the 
plural  form:  the  old  plural  was  pfssoo.' 
Wedgwood).    The    genus   to    whidi  belongs 
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the  cnltiTatdd  Pea  of  the  kitchen  gaiden ;  it  is 
▼ery  closely  allied  to  Lathyrua,  which  includos 
the  Sweet  Fea  of  the  flower  gaiden. 

The  Common  Pea,  P.  saiimimt  is  a  hardy 
annual  of  great  antiquity^  and  one  of  the 
most  Taluable  of  coltiyated  legumes.  Its  native 
country  is  unknown,  but  it  is  generally  under- 
stood to  be  the  South  of  Europe.  The  sup- 
position that  it  was  introduced-  into  this 
oountrj,  by  way  of  Holland  or  France,  about 
the  time  of  Heniy  VIIL  is  erroneous.  Entries 
of  peas  are  y^y  common  during  the  reigns  of 
the  first  three  Edwards. 

The  use  of  peas  is  fiimiliar  to  eyerrone.  In 
their  dried  state  they  are  split  and  used  for 
soups,  or  ground  into  meal  for  puddings,  in 
either  case  forming  an  i^reeable  and  nourishing 
food,  containing  upwards  of  one-seyenth  more 
of  nourishing  matter  than  is  found  in  the  same 
weight  of  wheaten  bread.  But  it  is  in  a  green 
state  that  peas  are  most  yalued  for  culinary 
purposes,  and  more  particularly  when  they  are 
<^uite  small  and  young,  in  Queen  Elizabeth's 
time  (about  1670),  we  are  told,  they  were  occa- 
sionally brought  from  Holland,  and  considered 
'  a  dainty  dish  f6r  ladies — ^they  came  so  far  and 
cost  so  dear.'  For  many  years  their  culture 
does  not  appear  to  haye  been  much  attended 
to,  bat  after  the  Restoration  of  Charles  II.  in 
1660  the  taste  for  fpreen  peas  became  fashion- 
able, and  has  contmued  to  be  so  up  to  the 
present  time.  To  haye  peas  in  the  highest 
perfection,  they  should  not  be  allowed  to  get 
too  old  or  too  large.  When  the  pods  become 
full  and  hard,  the  peas  are  then  more  suitable 
for  soups  than  as  a  yegetable  dish. 

Besioes  the  edible-seeded  peas,  there  are 
some  called  Suffar-peas,  remarkable  as  haying 
tiiie  pods  destitute  of  the  inner  film  peculiar 
to  the^KKls  of  the  other  kinds,  so  that  tiiey  are 
more  fleshy  and  crisp,  and  admit  of  being  cut 
and  dressed  in  the  same  manner  as  French- 
beans. 

Fit  (akin  to  Lat  fodio,  I  dig).  In  Horti- 
culture, a  term  applied  to  glass-coyered  stmc- 
torcs  smaller  than  greenhouses,  in  which  yery 
generally  there  is  not  space  for  the  cultiyator 
to  enter,  all  the  cultural  operations  being  per- 
formed from  the  outside ;  yery  frequently  also 
(and  probably  hence  the  name)  they  are  exca- 
yated  bebw  the  natural  surface,  either  to  secure 
protection  against  frosty  or  to  gain  height  for 
tall-growing  j>lants.  They  may  haye  brick, 
wood,  or  turf  sides  with  a  wood  plate  and  glass 
sashes  at  top,  the  glass  being  nearly  leyel  with 
the  ground,  or  more  or  less  raised;  but,  unlike 
a  gaiden  teame,  which  they  resemble,  they  are 
fixed,  not  movable  from  place  to  place.  They  are 
most  commonly  what  are  called  cold  pits,  whidi 
means  that  they  are  not  artificially  heated,  and 
are  used  for  the  protection  in  winter  of  hardy 
and  half-hardy  plants,  and  in  summer  for  the 
culture  of  plants  requiring  a  close  moist  atmo- 
sphere. In  addition,  any  small  low  glass  erec- 
tion heated  or  otherwise  may  bo  called  a  pit^ 
and  this  may  either  be  span-roofed,  or  what  is 
called  a  lean-to,  with  only  a  single  slope.    Of 
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such  a  character  arc  what  are  called  cucumber 
pits,  propagating  pits,  &c  The  terms  pit  and 
/rams  include  both  structures  like  the  fore- 
going, and  moyable  garden  frames,  which  latter 
are  of  wood  with  glass  sashes. 

Vit  flaw.  A  toothed  saw  used  for  the  sawing 
of  wood,  in  which  two  men  are  employed,  the 
one  above  the  log,  the  other  below  it.  It  is 
not  necessary  that  the  log  should  be  placed  oyer 
a  pit,  but  it  is  generally  so  placed ;  hence  the 
name. 

Vit-eoal.    [Coat.  ;  Gboloot.]  . 

Vita.  A  name  giyen  to  Agave  americana 
and  the  allied  species.  Pita-fibre  and  Pita- 
thread  are  names  for  the  fibres  obtained  from 
the  leayes  of  the  larger  Agaves.  It  is  also 
called  Aloe-fibre. 

Vltoli  (Ger.  pech,  Lat.  pix,  Or.  fifftra).  The 
same  as  Asphalt  and  Bitumbn. 

PnoH.  The  residuum  which  remains  after 
boiling  tar  in  an  open  iron  pot,  or  in  a  still, 
till  the  volatile  matter  be  driyen  ofE,  It  is 
chiefiy  used  in  shipbuilding. 

Pitch.  In  Music,  the  degree  of  acuteness 
or  graveness  of  a  note.    [Musio.] 

PcrCR  (akin  to  the  yerb,  to  pick).  In  Wheel* 
work,  this  word  signifies  the  distance  between 
the  centres  of  two  contiguous  teetlL  JPitch  tine 
is  the  circle,  concentric  with  the  circumference, 
which  passes  through  all  the  centres  of  the 
teeth. 

VltdH  Ooal*  A  name  giyen  to  Jet»  from 
its  pitch-like  appearance. 

Vltolft  Opal*  An  inferior  kind  of  Common 
OpaL 

Mtdi  of  a  Moot,  In  Architecture,  the 
inclination  of  the  slopinff  sides  of  a  roof  to  the 
horizon.  It  is  usually  designated  by  the  ratio 
of  its  height  to  the  space  covered. 

Flteii  of  a  Screw.  The  interval  between 
the  point  of  starting  and  arrival  of  a  complete 
reviMution  of  a  screw,  and  consequently  of  the 
thread!^  of  a  screw,  which  is  traversed  by  the 
screw,  or  its  thread,  when  it  has  completed  an 
entire  reyolution.  The  pitch  is  therefore  in- 
dependent of  the  diameter  of  a  screw. 

Vitobblende  or  Pitob-ore.  An  oxide- of 
Uranium,  composed  of  84*78  per  cent  of  Ura- 
nium, and  15*22  oxygen.  It  is  opaque,  of  a 
greyish-greenish  or  brownish-black  colour,  and 
yery  brittle.  It  occurs  amorphous,  generally 
massiye  and  disseminated,  also  botryoidal  and 
reniform,  with  a  columnar  or  curved  lamelbir 
structure.  Its  principal  localities  are  Norway, 
Saxony,  Bohemia,  Hungary,  and  Adrianople  in 
Turkey.  In  Cornwall  itis  found  at  St.  Austell 
Consols,  Tin  Croft^  and  some  other  mines.  The 
chief  use  to  which  this  ore  is  applied  is  for  the 
preparation  of  oxide  of  Uranium,  which  is  em- 
ployed, under  the  name  of  Uranium  Ydlow,  for 
imparting  to  glass  the  pale  opalescent  sea-green 
colour  which  is  much  admired  in  Turkey.  It 
is  also  used  in  porcehiin  painting,  and  in  the 
new  photographic  process,  the  Wothlytype. 

Pltober  Plant.  The  Nepenthes,  a  rare 
and  curious  genus  of  tropical  climbing  plants 
in  which  the  extremity  of  the  leaf  is  hoUowed 
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out  in  the  form  of  a  pitcher  and  furnished 
with  a  lid  or  ooTer.  The  Australian  Pitcher 
Plant  is  of  different  habit,  and  is  called 
Cephalotua  foUicularis. 

Mtohliiv  a  Tent.  Kaising  or  erecting  a 
tent.  A  ditch  should  be  dug  round  a  tent»  if 
it  is  likely  to  rain  ;  and  the  tent  ropes  should 
be  slackened  off  when  wet,  or  thcj  will  tear  up 
the  pegs.  If  the  sronnd  is  sandy,  so  that  tent 
pegs  wiil  not  hold,  bushes,  &c.  may  be  buried 
two  or  three  feet  deep,  and  the  tent  comers 
tied  to  them. 

>ttehtoine<  A  form  of  Obsidian  or  Vol- 
canic Glass,  the  lustre  of  which  resembles  that 
of  pitch  or  resin,  rather  than  glass.  It  is  of 
Tanous  colours,  and  is  less  glassy  than  Obsidian, 
from  haying  cooled  more  slowly. 

Vitehy  IroB-OPe.  A  name  giyen  to  Trip- 
lite  and  also  to  Pitticite,  from  its  resemblance 
to  pitch. 

Fltli  (A-Saz.  pitha).  In  Botany,  the  cy- 
lindrical or  angular  column  of  cellular  tissue, 
arising  at  the  neck  of  the  stem  of  a  Dicoty- 
ledonous plant,  and  terminating  at  the  leaf- 
buds,  with  all  of  which,  whether  they  are 
lateral  or  terminal,  it  is  in  direct  communication. 
It  forms  the  centre  of  a  stem,  and  is  coyered 
oyer  by  the  wood.  Its  use  is  to  act  as  a 
rescryoir  of  nutritious  matter  for  the  young 
leayes  when  fint  deyeloping. 

Fltlieeiis  (Gr.  iri^icof ,  an  ape).  The  sub- 
genwie  name  of  the  orang-utan ;  PUheous 
9atyni8f  Geoff,  and  P.  morio,  Owen. 

Mto.  A  sort  of  beer,  made  from  the 
fermented  seeds  of  Zea  Mays, 

Fitof  s  Tntw.  In  Hydraulics,  an  apparatus, 
so  called  from  the  name  of  its  inyentor,  for 
measuring  the  yelocity  of  a  stream,  or  of  a 
body  moyed  through  stagnant  water.  A  tube 
open  at  both  ends  is  bent  into  two  tmequal 
branches  at  right  angles  to  each  other.  It  is 
then  placed  in  the  stream,  the  longer  br%pch  in 
a  yertical  position,  and  the  shorter  turned 
round  so  that  the  water  enters  directly  into  the 
orifice,  which  should  be  somewhat  contracted. 
When  thus  placed,  the  water  enters  the  tube 
with  the  yelocity  of  the  stream,  and  the  pressure 
causes  it  to  rise  in  the  upright  branch  of 
the  tube  to  the  height  from  which  it  must 
haye  fallen  in  order  to  acquire  this  relodty. 
The  height  to  which  the  water  rises  in  the  tube 
is  measured  by  placing  a  graduated  rod  in  the 
tube,  of  such  specific  grayity,  as  to  float  on  the 
water ;  or  if  the  tube  is  of  glass,  the  height 
may  be  measured  externally.  The  corre- 
sponding yelodty  is  obtained  ftom  the  formula 

where  v  denotes  the  yelocity,  g  the  accelerating 
force  of  grayity,  and  k  the  height  to  which 
water  rises  in  the  tube,  all  expressed  in  units 
of  the  same  denominatiou.  The  x«snlt  is 
tolerably  accurate,  except  when  the  yelocity  is 
small ;  but  the  effect  is  somewhat  diminished 
hj  the  friction  on  the  tube. 

Fltt*s  Mftrk.     In  Printing,  a  technical 

tfim,  for  the  printer^s  name  and  residence,  com- 
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pc'lled  to  be  affixed  to  printed  books  byHr 
Pitt's  Act,  39  Geo.  III.  c  79. 

Mttacal  (Gr.  irirro,  pitch,  and  k^XXm. 
beauty),  A  blue  substance,  obtained  by  the 
action  of  a  solution  of  baryta  upon  the  heavy 
oil  of  tar. 

Mttenlte  or  Vittaners.  A  yariety  of 
Pitchblende,  which  occurs  in  piteh-Uack  amor^ 
phons  masses  at  Joachimstahl  in  B<^iania. 

Mttieite  or  MtttBlte  (Gr.  »i<r(ra  or  vfrra, 
pitch,  from  its  pitch-like  appearance).  An 
arsenio-sulphate  of  peroxide  of  iron,  found  in 
small  reniform  and  stalactitic  masses  near 
Freiberg  and  Schnerberg  in  Saxony,  alM  ia 
Upper  Silesia,  Bohemia,  Brittany,' Chili,  && 
The  name  Pitticite  is  applied  by  Benduit  to 
ochieous  sulphate  of  iron. 

VlttosporaoaaB  (Pittosporum,  one  of  the 
genera).  An  order  of  {mlypetalous  Ezokcos 
of  the  hypogynous  division,  and  refened  by 
Lindley  to  the  Berberal  alliance.  Ther  «re 
chiefly  found  in  Australia;  and  are  ^sdn- 
guished  by  thetr  regular  symmetrical  flowers, 
their  imbricated  petals  and  alternating  stameiu, 
their  axile  and  parietal  placents,  and  their 
ascending  or  honzontal  oyules.  Pitto^ponm 
9oUya  and  BiUardiera  are  examples. 

Mtaitarj-  CUand  (Lat.  pituita,  pkUffm), 
A  gland  situated  within  the  cranium,  between 
a  fold  of  the  dura  mater,  in  the  satfs  tureita 
of  the  sphenoid  bone. 

PttnitUT  XeiiiiinuM.  The  mwons 
membrane  of  the  nose. 

Fltyrtaatji  (Gr.  wirvpfoo-is^  from  ir(r>|M, 
bran).  A  cutaneous  disease  consisting  of  ir- 
regular s^ly  patches,  unattended  by  indBam- 
mation.  When  it  affects  in&nts,  it  is  called 
dandriffl  A  similar  exfbliatio^  of  the  cuticle 
in  reddish  patches  is  not  uncommon  in  adults. 
Soap  and  water,  and  mild  cooling  lotieos,  or 
yeiy  weak  nitro-muriatio  lotion,  are  the  best 
applications. 

»la  (Ital.).  In  Music,  a  word  frequently 
prefixed  to  another  to  increase  the  strength 
of  its  meaning ;  as  piu  ailegro,  a  little  qnidcer. 

Flwot  (Fr. ;  ItaL  piyolo).  In  Mechanics, 
the  extremity  of  the  axle  about  wfaieh  a  body 
reyolyes. 

PrroT.  In  Military  language,  that  officer 
or  soldier  upon  whom  a  wWl  is  made.  The 
rule  in  the  ilbglish  service  is,  ^  When  right  ia 
in  frt>nt^  left  is  the  pivot  flank,  and  vice  veial* 

Strict  attention  to  this  law  of  {Nvots  adds 
much  to  the  difficulties  of  drill,  and  it  is  to  be 
hoped  that  for  cavaliy,  at  all  events^  it  will  soon 
be  abandoned. 

PteMurd  (Pr.  akin  to  Ger.  fladi,  and  6r. 
wX^I,  aflat  surface),  A  writing  affixed  to  a 
wall,  post,  &c  in  a  public  place,  is  commonly 
so  called ;  and  as  this  was  in  ancient  times  the 
common  mode  of  publishing  proclamatioiis  and 
edicts,  and  also  of  giving  notoriety  to  ]ib<b  and 
seditious  advertisements,  the  word  is  not  un- 
commonly used  in  early  modem  writers  in  both 
these  senses. 

Plaee  Brlftks.  Bricks  underbnrat,  but 
still  retaining  their  shape  and  coherence^  whether 
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obtained  by  kiln  or  damp  burning.  The  place 
bricks  axe,  in  fact,  bricks  of  the  tnird  quidity ; 
the  first  being  the  faviora,  or  bricks  selected 
on  account  of  their  hardness  for  the  purpose  of 
being  used  as  paying  bricks ;  then  ue  sUx/^s, 
or  the  average  quality  of  the  manufacture;  the 
pkue  bricks;  the  shougks,  or  the  broken  and 
disfigured  bricks ;  and  the  clinkers^  or  the  hard- 
burnt  aad  disfigured  masses  of  day  that  are 
run  together  from  the  effects  of  the  ere. 

yimoo  of  a  Heavenly  Body.  That  point 
in  the  heavens  which  the  body  seems  to  occupy 
(after  allowing  for  the  effects  of  refraction), 
when  yiewed  from  the  surface  of  the  earth. 
It  is  also  called  its  apparent  place.  The  point 
in  the  heavens  where  the  body  would  be  seen  if 
it  could  be  viewed  from  the  centre  of  the  earth, 
is  caUed  its  true  place. 

yiaeenta  (Lat. ;  Gr.  vAcucoDs,  vXeuctn/mo^, 
a  cake).  The  after-birth.  In  the  human  sub- 
ject it  18  a  single  subcircular,  flattened,  and 
lobulated  organ,  compoaed  of  the  capillary  ex- 
tremities of  the  fcBtaf  hypogastric  arteries  and 
umbilical  vein,  and  of  a  fine  cellular  structure, 
which  receives  the  maternal  blood  from  the 
tortuous  uterine  or  decidual  arteries. 

The  placenta  forms  a  sinsle  lobe  in  the  New 
World  monkeys,  the  bate,  uie  Insectivora,  and 
the  Bodentia.  It  surrounds  the  fostus  like  a 
broad  hoop  in  the  Camivora.  It  is  bilobed  in 
the  Old  World  monkeys ;  and  subdivided  into 
many  separate  lobes,  called  cotyledons,  in  the 
true  Ruminantia.  The  placenta  is  replaced  by 
a  difihsed  vascular  villoaity  of  the  chorion  in 
the  CameUda,  the  ordinary  Pachyderms,  and  the 
Cetacea.  The  placenta  is  absent  and  the  chorion 
ceases  to  be  vascular  in  the  Marsupialia. 

Plaobnta.  In  Botany,  a  copious  devdope- 
ment  of  cellular  tissue,  formed  at  some  point  of 
the  inside  of  a  carpel,  and  out  of  which  the 
ovules  or  young  seeds  arise.- 

Vlaoaiitalia.  The  name  of  that  primary 
division  of  the  dass  Mamm^ia  which  indudes 
the  orders  that  have  either  a  placenta  or  a  vas- 
cular chorion,  by  which  the  foetus  is  attached 
to  the  parietes  of  the  uterus. 

Vlaoentarles.  In  Botany,  the  pistillaiy 
cords,  or  attachments  of  the  ovules. 

PlacentatlQii  (Lat.  placenta).  In  Botany, 
the  manner  in  which  the  placenta  is  devdo|>ed 
or  placed,  or  in  which  the  ovules  are  borne. 

Plaoea  of  Anns.  In  Fortification,  enlarge- 
ments in  the  covered  way,  at  the  re-entenng 
and  salient  angles  of  the  counterscarp ;  hence 
the  term  re-entering pkic€»  of  arms^taid  salient 
places  of  arms, 

yiaotta  (LaO.  In  the  Middle  Ages,  public 
courts  or  assemblies,  in  which  the  sovereign 
presided  when  a  consultation  was  held  upon 
the  aSkiia  of  the  state.  They  were  termed 
Generalia  Pkunta,  because  'generalitas  univer- 
sorum  XD^jorum  tam  clericorum  quam  laicorum 
ibidem  conveniebat.'  The  same  custom  ap- 
pears to  have  existed  in  France,  with  a  slight 
modification.  According  to  the  Slack  Book  in 
the  Excheouer,  lib.  iL  lit.  13,  this  term  was 
also  applied  to  penalties  or  fines. 
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Plaeodui  (Gr.  irx^,  ajlat  surface,  and 
i9o6s^  toothy,  A  genus  of  muschelkalk  Sauro- 
pterygian  reptiles  which  was  considered  for 
many  years  by  Agassiz  and  Miinster  to  be  a 
genus  of  fishes.  The  teeth  were  especially, 
adapted  for  crushing^hard  shells  of  MoUusca. 
In  all  the  spedes  there  are  two  rows  of  crush- 
ing teeth  in  the  upper  jaw  and  only  one  in  the 
lower,  on  eadi  side  the  mouth,  the  lower  row 
playing  upon  both  upper  rows,  with  its 
strongest  (middle)  line  of  force  directed  against 
their  interspaces.  Thus  the  crushing  force  is 
best  economised  and  directed  for  mastication. 

Plaoofranoid.  A  suborder  of  Gaitoid 
fishes  in  which  the  endoskdeton  is  cartilagin- 
ous or  notochordal ;  head  and  more  or  less  of 
the  trunk  protected  by  lar^  ganoid,  often  re- 
ticulated, and  suturally  united  plates ;  the  tail 
is  heterocercal.  It  is  divided  into  two  fami- 
lies, the  Ostracosiei  and  the  Sturionida. 

Plaooid(Gr.  ir\<£{).  An  order  of  fishes  in 
the  system  of  Professor  Agassiz,  in  which  the 
scales  have  each  a  spine  projecting  from  them : 
the  scales  of  placoid  fishes,  as  e.  g.  Sie  shark  and 
dogfish,  exhibit  when  tesselatM.  together  the 
structure  which  is  used  commercially  under  the 
name  of  shagreen, 

Playal  Melodies  (vXciyjor,  oblique).  In 
Music^  such  mdodles  as  have  their  principal 
notes  lying  between  the  fifth  of  the  key  and 
its  octave  or  twelfth. 

Plairiaaflnui  (Gr.  wKdryios,  obliaue,  and  tfy- 
0oSf  a  flower).  The  inner  bark  of  the  young 
shoots  of  P.  betulinus  yields  a  tough  fibre  some- 
times called  New  Zealand  Cotton ;  and  another 
species,  P.  sidioides,  is  one  of  several  plants  calltd 
Ourraiong,  which  yield  a  tough  fibrous  bark, 
capable  of  being  converted  into  good  cordage 
and  twine.    It  is  a  genus  of  Stirctdiacea, 

PlagtaJiem  (from  the  Latin  legal  term 
plagium,  which  signified  the  offence  of  stealing 
a  slave,  or  kidnapping  a  free  person  into  t-lave- 
ry).  A  plagiary,  in  the  modem  sense  of  the 
word,  is  one  who  borrows  without  acknowledge- 
ment, in  literary  composition,  the  thoughts  or 
words  of  another ;  ana  the  theft  itself  is  styled 
plagiarism, 

Plafflaulax  (Gr.  vhdyws,  oblique,  and  aS- 
Aa{,  a  furrow).  A  genus  of  fossil  carnivorous 
marsupial  Mammalia,  allied  to  Thylacoleo.  Its 
remains  have  been  found  in  upper  oolitic  strata 
at  Purbeck,  with  the  camassial  genus  7n- 
conodont  and  the  entomophagous  genus  Spala^ 
cothtriunu 

Plairlonlte  (Gr.  wAiyiof ,  oblique ;  from  the 
form  of  the  crystals).  A  sulphide  of  lead  and 
antimony  found  in  thick,  tabular,  four-sided 
prisms,  and  also  massive  and  granular,  of  a 
dark  lead-^ey  colour,  at  WoKsberg  in  the 
Harz,  on  Quartz. 

Plafloetomes  (Gr.  T\Jryu>t,  and  trrSfia,  a 
mouth),  A  tribe  of  Cartilaginous  fishes,  com- 
prehending all  those  which  have  the  mouth 
situated  transversely  beneath  the  snout.  Also 
the  name  of  a  genus  of  Univalve  Molluscs. 

Placue  (Gr.  wAiry^,  Lat.  plaga,  a  blow). 
When  any  endemic  cUsease,  of  x^ovel  or  pecu- 
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liar  character,  is  oommunicate'l  by  infection, 
i.e.  by  and  'with  an  altered  condition  of  the 
atmosphere  consequent  npon  the  dispersion  of 
the  existing  causes  of  the  disease  through  the 
air,  and  is  marked  by  ezcessire  mortahty,  es- 
pecially at  the  commen(5bment  of  the  mdady, 
the  word  ploffue  ia  used  to  express  such  phe- 
nomena. After  a  plague  has  once  Tinted 
mankind,  it  seldom  dies  out  entirely,  but  ia  ex- 
cited, though  under  less  destmctive  forms,  by 
neglect  of  sanitary  precautions  or  by  any 
causes  which  depress  tne  Tital  energies. 

All  plagues  haye  been  derired  from  Asia. 
The  first  calamity  of  this  kind  of  which  we 
haye  a  distinct  description  is  that  of  Athens, 
B.O.  480,  the  symptoms  of  which  are  ^yen  at 
length  by  Thucy^des  (ii.  47-64).  This  great 
historian  was  himself  affected  by  it,  and  saw  it 
in  many  other  persons.  Careful  as  his  account 
is,  it  is  not  quite  dear  whether  It  was  small- 
pox or  scarlet  feyer.  It  seems,  indeed,  to 
baye  combined  the  symptoms  of  both  these 
diseases ;  of  the  former,  by  the  exanthematous 
character  of  the  eruption,  and  the  freqnent 
destruction  of  the  extremities ;  of  the  latter, 
from  liie  Uyidity  of  the  skin  (for  a  Greek's 
cuticle  would,  under  the  influence  of  scarlet 
feyer,  put  on  a  yetr  diflRsrent  colour  from  that 
of  a  light-complexioned  person),  and  from  the 
ezeessiye  redness  of  the  mouth  and  fauces. 

Simihtfly,  the  black  death  of  the  year  1348 
began  in  the  extfeme  east  of  China  fifteen 
years  before  ityisited  Europe.  It  trayelled,  as 
plagues  commonly  trayel,  yeiy  slowly,  and  was 
accompanied  by  marked  atmospheric  changes. 
Its  peculiarity  lay  in  its  attacking  (unless  the 
person  died  almost  suddenly)  the  course  of  the 
absorbents,  and  in  inducing  suppuration  of  the 
glands ;  in  exhibiting,  in  shorty  aU  the  symptoms 
of  blood  poisoning.  It  still  exists,  under  the 
name  of  the  Leyant  or  Egyptian  plague,  though 
in  a  yery  mitigated  form. 

Later  than  this  plague  came  the  sweating 
sickness,  the  rayages  of  which  disease  were 
limited  to  the  last  half  of  the  fifteenth  and  the 
first  half  of  the  sixteenth  century. 

In  the  middle  of  the  eighteenth  century,  the 
same  Eastern  source  supplied  Europe  with  a 
new  disnse,  to  which  the  name  inflitoiufa  was 
giyen.  It  was  characterised  by  the  symptoms 
0(  seyere  bronchial  affection,  and  by  great  phy- 
sical depression.  It  has  been  suggested  that 
infiuensa  is  due  to  the  difAision  of  minute  par- 
ticles of  selenium  througjh  the  atmosphere. 
This  substance  is  one  of  the  products  of  yidcanio 
eruptions,  and  when  disseminated  in  the  air, 
by  any  experiment  or  from  any  special  source, 
poduces  those  characteristic  features  of  bron- 
chial irritation  which  belong  to  influenza. 

Lastly,  Cholbba.  sprang  up  in  a  part  of 
Central  India  which  had  been  desolated  by 
earthquakes.  The  symptoms  of  this  disease 
are  too  well  known.  It  seems  to  attack  the 
mucous  membrane  of  the  bowels,  just  as  in- 
fluenza does  that  of  the  bronchial  tubes.  It 
is  possible  that  hereafter  the  analysis  of  the 
spectrum  wiU  enable  physiologists  to  determine 
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'  with  precision  the  motiye  eaoses  of  this  diseasr, 
as  well  as  of  others,  by  an  examination  of  in- 
fected air. 

I  Of  these  ealamitiea,  two  produced,  at  their 
first  incidence^  acftoniing  to  the  testimony  of 
I  eye-witnesses,  gnye  social  oonsequesoes. 
Thucydides  teUs  us  that  the  plague  of  Alheiu 
I  demoralised  the  people,  partly  by  indudng 
an  impression  of  the  utter  uncertainty  of  life, 
partly  by  supplying  die  means  of  unbooDded 
enjoyment  to  those  who,  preyionsly  sulfering 
from  penury,  succeeded  suddenly  to  the  estates 
of  rich  relatiyes,  whole  &milies  haying  perished 
by  the  nyages  of  the  pestilence,  and  haring 
left  their  estates  to  distant  heirs.  Perhaps 
Thucydides  is  somewhat  querulous ;  he  giTM, 
indeed,  another  reason  for  the  prevailing  d^- 
pnyity  of  morals,  the  great  length  and  in- 
creasinff  ferocity  of  the  Peloponnesian  wu-, 
in  whidti  a  struggle  that  began  with  a  contest 
for  political  supremacy  bwame  gradually  a 
war  of  races,  and  ultimately  left  Greece  an 
easy  prey  to  a  semibarbarous  chieftain  on 
her  frontier.  We  make  no  doubt  that  the 
plsgue  had  a  bad  moral  eflfeet;  bat  other 
causes  concurred  to  depress  the  publie  and 
prixate  conscience  of  Greeks  in  the  li&ter  half  of 
the  fifth  century  B.a  Similarly,  we  sra  told  by 
Boccaccio  that  the  plague  of  1348  induced  great 
deprayity  of  morals  at  Florence.  The  Dtea- 
mercne  has  the  black  death  for  its  undeiplot, 
the  tellen  of  the  hundred  tales  being  seven 
ladies  and  three  gentlemen  who  had  quitted 
Florence  in  order  to  avoid  the  pestilence.  We 
learn  that  in  England  clerks  were  wanting  to 
fill  the  yacant  benefices,  and  that  a  multitude 
of  illiterate  persons  wera  ordained  to  the  cure 
of  souls  after  the  plague  had  devastated  the 
.country.^  It  was  noticed  that  the  ancient  lesn- 
ing  andpiety  which  characterised  the  monasteries 
of  the  thirteenth  century  was  succeeded  by  a 
general  dissoluteness  and  ignorance  after  the 
middle  of  the  fourteenth.  Oxford,  which  is  stid 
to  have  counted  her  students  by  thousands 
befora  the  visitation,  was  almost  deserted  after 
it.  The  evils  of  the  plague  must  have  bees  ikr 
more  serious  in  France,  where,  in  addition  to 
this  calamity,  a  furious  war  was  carried  on, 
not  only  between  the  competitora  for  the  f^ch 
crown,  but  between  the  partisans,  free  lances, 
and  condottieri,  whom  the  rival  monarchs 
summoned  to  their  bannero,  and  permitted  to 
enridi  themselyes  on  the  spoils  of  the  misoable 
people.  It  was  to  shike  off  this  intolerable 
misery  that. the  uprising  of  the  Jaoqubbzi  was 
vainly  attempted  in  1868.  The  peasantzy  via 
eyezywhere  reduced  to  submission,  and  fomd 
into  a  state  of  still  mora  alject  servitude,  fiom 
which  indeed  they  escaped  ultimately  only  hj 
the  Bevolntion  and  the  continental  war. 

The  English  labourer  was  moiv  fortoBate. 
The  great  mortality  of  the  black  death  im- 
mediately increased  the  wages  of  labour 
[Labousbbs,  Statuti  of],  and  effected  a  rero- 
lutiou  in  the  tenuraof  land.  It  raised  the  price 
of  all  those  articles  of  which  the  value  depends 
mainly  on  the  cost  of  productioD,  as  elothiag^ 
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tfx>l8,  and  the  Hke,  without  afkding,  in  the  same 
degree,  those  of  which  the  qiiantity  is  not  ca- 
pable of  indefinite  increase,  but  for  which  the 
demand  is  soconsiderable  as  to  render  a  rent  pos- 
sible from  the  laud  on  which  they  are  produced. 
Henoe»  with  high  rates  of  labour,  low  prices, 
eomparatirely  speaking,  of  food,  and  increasing 
prices  of  such  commo£ties  the  money  value  of 
which  oould  not  be  a£&cted  in  the  least  by  any 
regulation,  rents  fell,  and  the  old  system  of 
fkrming  by  baili£f  was  too  unprofitable  to  be 
carried  on  any  longer. 

The  black  death  made  its  appearance  in  the 
seaports  of  Dorsetshire  on  the  1st  of  August, 
1348,  and  trsTelled  slowly  west  and  north- 
wards, through  Somerset  and  Wilts,  to  Bristol 
To  dieck  its  progress,  Bristol  was  put  under 
quarantine,  but  the  precaution  was  ineffectual ; 
the  plague  spread  to  Oxford,  and  reached  Lon* 
don  by  the  Ist  of  Kovember.  On  the  1st  of 
January  it  appeared  in  Norwich,  and  was  car- 
ried northwards  by  the  eastern  route,  which 
formed  the  chief  northern  highway  in  the 
middle  ages.  Later  in  the  year,  it  attacked  a 
Scotch  army,  which  had  made  an  inroad  into 
England  during  the  crisis.  The  invaders  were 
overtaken  by  it,  on  their  retreat,  in  the  forest 
of  Selkirk,  and  suffered  as  fully  'by  the  foul 
death  of  the  Engh'sh'  (an  oaUi  which,  it  is 
said,  became  common  amonp;  them)  as  the 
enemies  whom  they  had  assailed  in  the  midst 
of  their  calamity. 

The  plague  passed  through  Franee  and  Ger- 
many, naving  entered  Europe  by  Marseilles 
and  Avignon  in  the  summer  of  1848,  and 
reached  PoUind  in  1349.  In  the  winter  of 
this  year  it  attacked  Sweden  and  Norway  by 
infection  £rom  England.  It  desolated  Buasia 
in  1351,  and  even  passed  on  westwards  to  Ice- 
land and  Greenland.  It  thus  took  the  circuit 
of  the  Mediterranean,  and,  unlike  most  plagues 
which  have  penetrated  into  the  Western  from 
the  Eastern  world,  was  checked,  it  seems,  for  a 
time  by  the  barrier  of  the  Caucasus.  It  broke 
oat  afresh  in  Rome  in  1350,  in  consequence  of 
an  unwise  invitation  made  to  the  Catholic 
population  to  celebrate  a  jubilee  in  the  capital 
of  Christendom.  It  is  said,  that,  among  the 
changes  which  took  place  by  consequence  of  the 
convulsions  of  the  earth's  surface  which  ac- 
companied this  terrible  visitation,  vast  icebergs 
formed  on  the  coast  of  Greenland,  and  effec- 
tually shut  out  that  counlzy  &om  Europeans 
for  centuries  afterwards. 

This  country  was  periodically  ravaged  by 
the  Levant  plague  for  hundreds  of  ^'ears  after 
its  first  appearance.  The  last  time  in  which  it 
attacked  England  to  any  serious  extent  was  in 
the  well-known  pestilence  of  1663,  when  the 
greatest  weight  fell  on  London. 

There  was  abundant  reason  for  these  losses, 
whenever  an  endemic,  always  most  deadly  at 
its  first  appearance,  attacked  mediaeval  England. 
Nothing,  to  our  modem  notions  of  cleanliness, 
could  have  been  so  effectual  a  hotbed  of  disease 
astheandenthomesof  England.  Thepeopledied 
^y  myriads,  and  we  cannot  wonder  at  it ;  living 
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as  they  did  in  huts  built  of  clay  and  wattles, 
of  one  story  only,  unpaved  and  unglazed,  every 
condition  which  oould  provoke  and  foster 
disease  was  present. 

It  is  impossible  to  calculate  the  losses. 
Numbers  given  by  chroniclers  are  never  trust- 
worthy. The  writer  has  looked  through  several 
documents  which  profess,  being  almost  con- 
temporaneous, to  give  the  numbers  who  perished 
in  several  localities ;  but  not  the  least  reliance 
can  be  placed  on  the  statements.  All  that  we 
really  know  is,  that  in  England,  at  least,  the 
plague  chiefiy  affected  the  poor. 

The  ravages  made  by  plague  and  famine  are 
rapidly  compensated.  Famine  always,  plague 
generally,  affects  the  weaker  and  less  capable 
members  of  the  community;  and  the  population 
having  a  tendency  to  increase  up  to  the  means 
of  subsistence,  the  numbers  of  any  nation 
whidi  is  affected  by  either  of  l^ese  calamities 
axe  increased  in  greater  ratio  after  the  disease 
has  passed  away.  If  at  the  time  in  which  the 
plsgiie  affects  the  community  the  loss  is  sudden 
and  great)  the  supply  of  labour  is  contracted, 
and  wages  suddexify  rise.  If  at  the  same  time 
the  standard  of  living  is  raised,  i.  e.  if,  in 
other  words,  the  mass  of  labourers  will  not 
work  except  at  higher  rates,  or,  again,  abstain 
from  marriage  untU  they  can  secure  such 
higher  rates,  the  condition  of  the  wage-takinff 
classes  ma^  be  permanently  benefited,  and 
their  matenal  position  permanently  enhanced. 
This  was  the  case  in  a  notable  degree  after  the 
great  plague  of  1348. 

Plaffuev  Oatlle.  [Mubbain  ;  Bimpbsfrst.] 

WlmXa  (Gael  plaide,  a  Uankd),  A  striped 
or  variegated  doth  much  worn  by  the  High- 
landers of  Scotland,  forming  a  prominent  part 
of  the  national  costume,  and  indicating,  bv  its 
pattern  and  colour,  the  different  Scotti&  dans. 

Vlata  Cliaiit.  A  term  in  ancient  eccle- 
siastical music  to  si^^niiy  the  chief  melody, 
which  was  confined  within  the  natural  sounds 
of  the  scale. 

Vlalna  (Lat  planus,  flat).  In  Geography, 
the  general  term  for  all  those  parts  of  the  dry 
land  which  cannot  properly  be  called  moun- 
tainous, and  which  compose  by  far  the  greater 
part  of  the  earth's  surface.  Plains  have  dif- 
ferent physical  appearances  according  to  their 
geographical  position,  and  the  peculiar  charac- 
teristics of  each  have  procured  for  them  different 
names ;  thus  we  have  the  Stbfpbs  of  Asia,  the 
Dbsebts  of  Africa,  the  Pampas  of  South 
America,  and  the  Pbaibibs  or  savannahs  of 
North  America. 

Malntlff  (Lat.  planctus,  a  plaint  or  waiT^ 
In  Law,  one  who  brings  an  action  or  smt 
against  another. 

Vlakodlne  (Gv.  -wXokJ^s^  flat).  A  native 
sub-arsenide  of  nickel,  occurring  in  tabular, 
attached,  and  sometimes  intersecting  crystals, 
of  a  bronze-yellow  colour,  at  the  Jungfer 
mine,  near  Miisen,  in  Siegen,  Prussia 

nan  (Lat.  planus, >7a<).  In  Architecture,  this 
word  is  applied  to  the  horizontal  section  of  the 
walls,  partitions,  staircases,  &c  of  a  building, 
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PLAN  OF  COMPARISON 

showing  the  disposition  of  the  gioimd  plot,  ftnd 
of  the  upper  flooiu 

91mn  of  OatnpmHamu  In  Fortification, 
a  plan  of  the  fortress  and  snnoimding  conntiy, 
on  which  are  expressed  the  distances  of  the 
principal  points  from  a  horizontal  plane,  sap- 
posed  to  pass  through  the  highest  or  lowest 
points  in  tne  surrey.  This  imaginary  plane  is 
called  a  plans  of  oojnparuon, 

VtanaHa  (Lat.  planus).  The  name  of  a 
genns  of  Sterdminiha^  or  Parenehymatoos 
Intestinalia  of  Cnvier,  which  do  not  inhabit  the 
interior  of  animal  bodies,  but  closely  resemble, 
in  their  organisation,  the  parasitic  species  of 
Trematode  Entozoa.  They  retain  the  super-  | 
ficial  vibratile  cilia,  and  lead  from  this  order 
to  the  Suctorious  Anellides,  or  leeches. 

yiAiM  (Lat  planus).  In  Qeometry,  a  sur- 
face without  curvature ;  or,  according  to  Eu- 
clid, it  is  a  surface  such  that  if  any  two  points 
whatever  in  it  be  joined  by  a  straight  line,  the 
whole  of  the  straight  line  will  be  in  the  sm&oe. 

Plane  of  Oelllade.  In  Fortifleation,  a 
plane  supposed  to  pass  through  the  crest  of  a 
woric,  parallel  to  the  plane  of  site. 

VlABO  at  XnAnl^.  The  plane  in  which 
we  may  conceive  the  infinitely  distant  points  of 
space  to  be  situated.  [iNFUfrrr.]  The  general 
equation  of  a  plane  is 

Ax -i-By-i-Cir-f-DaO, 
where  A,  B,  C,  D  are  constants,  of  which  the 
first  three,  being  inversely  proportional  to  the 
intercepts  on  the  co-ordinate  axes,  vanish  for 
the  plane  at  infinity,  and  leave  the  anomalous 
relation  D»0,  which  must  be  regarded  as  the 
equation  of  the  plane  in  question. 

Vlaao  aalllnff.  In  Navigation,  the  art  of 
determining  the  ship's  place,  on  the  suppo- 
sition that  she  is  moving  on  a  plane,  or  that 
the  surface  of  the  ocean  is  plane  instead  of 
being  spherical.  This  method  of  finding  the 
ship's  place  is  by  the  solution  of  a  right-anffled 
plane  triangle.  The  part  of  the  meridian 
between  the  ship  and  the  parallel  of  latitude 
through  the  place  to  which  the  ship  is  bound  is 
the  base,  the  part  of  the  intercepted  parallel  is 
the  perpendicular,  and  the  hypothenuse  is  the 
line  joining  the  two  places,  and  therefore  called 
the  distance ;  the  angle  between  the  base  and 
the  hypothenuse  is  the  course.  Of  these  four 
parts  any  two  being  given,  the  others  may  be 
found  by  the  common  rules  of  plane  trigono- 
metry.    [Navigation.] 

Plane  of  Bite.  In  Fortification,  the  gene- 
ral level  of  the  ground  on  which  a  work  is 
constructed,  whether  horizontal  or  inclined  to 
the  horizon. 

Plane  Table.  An  instrument  employed  in 
Land  Surveying,  by  means  of  which  a  plan  is 
made  on  the  spot,  without  any  protraction  or 
measurement  of  angles.  It  consists  of  a  plane 
rectangular  board,  about  sixteen  inches  square, 
to  the  under  side  of  which  a  centre  is  attached 
with  a  ball  and  socket,  or  parallel  plate 
screws,  by  which  it  can  be  fixed  upon  a  stafT- 
head  or  three*legged  stand,  and  set  horizontal 
by  means  of  a  circular  spirit  level.  A  compass- 
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box  with  a  magnetie  needle  is  serewcd  mto  one 
side  of  the  table,  to  indicate  the  bearings,  aifl 
to  enable  the  surveyor  to  set  up  the  instiumeDt 
at  a  nfw  station  parallel  to  the  position  vhich 
it  had  at  a  former  one.  A  braas  rule  or  index, 
with  a  sloping  edge,  and  having  perpendicular 
sight-vanes  erected  at  each  extremity,  com- 
pletes the  apparatus. 

The  plane  table  is  used  as  follows:  Two 
stations  are  selected  as  the  extreuiitiea  of  a 
base  line,  the  distance  between  them  being 
accurately  measured,  and  a  line  drawn  on  the 
paper,  representing  that  distanee  acoording  to 
the  assumed  scale.  The  instrument  is  then 
set  up  at  one  of  the  stations,  and  a  fine  needle 
or  pin  being  stuck  into  the  taUe^  at  ooe 
extremity  of  the  line  drawn  on  the  psper,  the 
edge  of  the  index  is  brought  to  press  gently  ou 
the  pin  and  coincide  with  the  line,  and  the 
table  turned  round  till  the  object  at  the  lecond 
station  is  bisected  through  the  sight-vanes ;  the 
table  is  then  damped,  and  the  direction  of  the 
magnetic  meridian  marked.  The  fidodal  edge 
of  the  index,  stall  in  contact  with  the  upright 
pin,  which  serves  as  a  centre,  is  then  dired^ed 
successively  to  all  the  difierent  objeds  which 
have  been  selected  as  stations,  and  uncs  drawn 
on  the  paper  in  the  direction  of  each.  This 
being  done,  tl^e  table  is  removed  to  the  second 
station,  and  the  pin  placed  at  the  corre^ooding 
point  on  the  paper,  which  forms  a  second  cen- 
tre. The  edge  of  the  ruler  is  then  directed,  as 
before,  to  each  of  the  objects  whidi  were  ob- 
served from  the  first  station,  and  lines  drawn 
in  those  difierent  directions.  The  intersections 
of  the  lines  drawn  from  the  second  oentze  with 
those  drawn  from  the  first,  mark  on  the  paper 
the  positions  of  the  observed  objects 

The  plane  table  is  not  susoeptibb  of  gr»t 
accuracy,  but  it  is  extremely  useful  in  forming 
a  sketch-map,  or  filling  up  the  detaiU  of  a 
survey,  where  the  principal  points  have  been 
fixed  by  the  theodolite,  or  some  equivalent  in- 
strument.    [SuBVKTIirO.] 

[PZATAKVa.] 

(after  J.  S.  Planer,  a  German 
botanist).  A  family  of  Asiatic  and  Korth 
American  trees,  closely  related  to  Elms.  The 
timber  of  P.Biohardit  the  Zelkona-tree,  is 
much  prized.  The  sapwood,  which  is  of  a 
light  colour  and  very  elastic,  is  used  for  the 
purposes  in  which  ash-timber  is  emplqjed; 
while  the  heartwood,  which  occupies  two-thirds 
of  the  trunk,  is  reddish,  heavy,  and  idiea 
dry  exceedingly  hard:  henoe  it  takes  a  good 
polish,  and  is  valued  fiir  making  domestic 
fiimiture. 

Planerite.  A  newly  described  pho6{^ 
of  alumina  with  oxides  of  copper,  and  iron, 
from  GhuieschefiBk  in  the  Ural,  ^ere  it  occurs 
in  the  form  of  thin  crusts  coating  fissures  in 
quartsite. 

Planet  (Gr.  iiait^^  wXcarfnys,  wanderinff 
gtar).  The  name  given  by  the  ancient  Grev^ks 
to  those  bodies  which  constantly  change- their 
situation  in  the  heavens,  and  Uiua  appear  tu 
wander  among  the  constellations.  The  diioovtjj 
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of  satellites  and  periodic  comets  has  rendered 
it  necessary  to  adopt  a  more  precise  definition, 
in  ordfst  to  indiyidnalise  the  class  of  objects  to 
which  the  term  is  applied ;  and  accordingly 
modem  astronomers  understand  by  the  term 
pl4tnU  a  body  which  revolves  about  the  sun  in 
an  elliptic  orbit,  not 'differing  greatly  from  a 
circle. 

The  number  of  planets,  including*  the  earth, 
at  present  known  to  belong  to  the  solar  system, 
is  ninety-three.  Five  of  them — ^Mercury,  Venus, 
Mars,  Jupiter^  and  Saturn — have  been  kriown 
from  the  earliest  ages  of  astronomy;  Uranus 
was  discovered  by  Sir  William  Horschel  in 
1781 ;  Neptune  by  Adams  and  Leverrier  in 
eonseqvetice  of  a  theoretical  indication  in  1846. 
Ceres,  one  of  a  group  of  which  eighty-five 
are  at  present  known,  was  discovered  by  Piazzi, 
at  Palermo,  on  the  first  day  of  the  present  cen- 
tury. Host  of  these  Isst  ancl  Neptune  are  never 
visible  to  the  naked  eye ;  under  favourable  cir- 
cumstances Uranus  may  be  discerned  without  a 
telescope :  and  Mercuiy,  though  it  appears  as 
a  large  star,  is  seldom  to  be  seen  (in  our  lati- 
tude at  least),  in  consequence  of  its  prozimil^ 
to  the  sun. 

Of  the  apparent  Motions  of  the  Planets. — On 
watching  the  motions  of  any  of  the  conspicuous 
planets  for  a  few  days  or  weeks,  their  change 
of  position  among  the  fixed  stars  becomes 
sufficiently  apparent,  even  without  the  aid  of 
an  instrument  to  measure  their  relative  dis- 
tances. Their  paths  deyiate  little  from  that 
followed  by  the  sun  in  his  apparent  annual 
revolution  through  the  heavens;  but  their  mo- 
tions are  exceedingly  irregular.  Sometimes 
they  advance  rapidly,  then  relax  in  their  speed, 
come  to  a  stop,  and  then  move  for  a  while  in 
an  opposite  direction.  Through  the  most  con- 
siderable part  of  their  orbits  they  move  like 
the  sun  from  west  to  east,  in  opposition  to  the 
apparent  diurnal  motion;  their  course  is  then 
paid  to  be  direct.  When  it  lies  in  the  opposite 
<lirection,  their  motion  is  retrograde ;  and  be- 
tween each  change  from  the  one  direction  to  the 
other,  they  remain  for  a  few  days  stationary. 
On  the  whole,  however,  the  direct  motion  pre- 
vails, and  the  planets  make  the  entire  circuit 
of  the  heavens.  These  phenomena,  which  are 
called  the  stations  and  retrogradations  of  the 
planets,  may  be  exhibited  in  the  following 
manner:  LetE 

^— ^ _,,  C  represent  the 

M — *°^^ ^  -"— -^.i^---^  ecliptic     deve- 

"~^»  loped  on  aplano 
surface:  the  path  of  a  planet,  found  by  laying 
down  its  observed  positions  with  reference  to 
the  ecliptic  from  day  to  day,  will  present  ♦he 
appearance  of  the  zigzag  line  PQKS.  From 
P  to  Q  the  motion  is  direct,  but  becomes  slower 
as  the  planet  approaches  to  Q.  At  Q  it  is  sta- 
tionaiy;  from  Q  to  R  retrograde;  at  R  again 
stationary;  from  R  to  S  direct,  and  so  on. 
Such  is  the  general  character  of  the  apparent 
motion ;  but  the  arcs  and  times  of  retrograda- 
tion  differ  greatly  in  respect  of  the  different 
planets. 
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Mercury  and  Venus  exhibit  phenomena  pe- 
culiar to  themselves,  inasmuch  as  they  never 
appear  in  the  opposite  quarter  of  the  beaveim- 
to  the  sun,  but  oscillate  about  the  sun  from 
side  to  side;  the  oscillations  of  the  former 
being  much  quicker,  and  performed  in  a  much 
smaller  arc  than  those  of  the  latter.  The  dis- 
tance of  Venus  from  the  sun  never  exceeds  an 
arc  of  about  47°;  and  at  its  greatest  distance 
the  planet  does  not  continue  above  the  horizon 
more  than  about  three  hours  after  sunset.  lt« 
brilliancy,  however,  is  such,  that  it  may  fi»- 
quently  be  seen  in  the  morning  several  hours 
after  the  sun  has  risen.  Mercuiy  never  recedes 
farther  from  the  sun  than  28<'  20',  and  does 
not  appear  above  the  horizon  more  than  1  h. 
40  m.  after  sunset^  or  before  sunrise.  For 
these  reasons,  Mercury  and  Venus  were  re- 
garded by  some  of  the  ancient  astronomers  as 
satellites  of  the  sun,  and  supposed  to  describe 
orbits  round  that  luminary.  The  other  planets, 
Mars,  Jupiter,  and  Saturn,  b^ng  firequently 
seen  in  opposition  to  the  sun,  and  all  at  dif- 
ferent distances  from  it,  were  supposed  to  have 
independent  motions. 

In  order  to  explain  and  represent  the 
apparent  motions  of  the  phmets,  the  ancient 
astronomers  had  imagined  various  hypotheses, 
of  which  the  most  celebrated  is  that  of  epicycles 
and  deferents,  invented  by  the  geometer  Apol- 
lonius;  and  adopted  by  Ptolemy,  after  whom 
it  was  called  the  Ptoucmaic  System  of  the 
universe,  and  implicitly  believed  in  during 
many  centuries.  According  to  this  hypothesis, 
each  planet  moves  uniformly  in  a  small  circle, 
called  the  epicpcfe^  the  centre  of  which  is  carried 
along,  with  a  uniform  motion,  in  the  circum- 
ference of  another  large  dbrcle,  called  the  de- 
ferentf  which  has  the  earth  at  its  centre. 
[Efictclb.]  By  supposing  the  velocity  of  the 
planet  in  its  epicycle  to  be  greater  than  that 
with  which  the  centre  of  the  epicycle  is  carried 
alon^  the  deferent^  and  by  assigning  proper 
relations. between  the  lengths  of  the  radii  of 
the  epicycles  and  deferent  circles  (their  absolute 
lengths  are  immaterial),  the  apparent  geocentric 
motions  may  be  represented  with  all  the  exact- 
ness of  which  the  ancient  observations  ad- 
mitted. Ptolemy  placed  the  earth  at  the  centre 
of  the  universe,  and  nearest  to  it  the  moon. 
Next  to  the  moon  was  Mercury,  then  Venus, 
then  the  sun;  after  which  followed  in  order 
Mars,  Jupiter,  and  Saturn ;  the  distance  of  the 
three  last  being  arranged  according  to  their  re- 
spective periods  of  revolution;  it  being  natural 
to  suppose  that  those  which  required  the  longest 
time  to  complete  their  periods  must  revolve  in 
the  widest  circles.  At  the  present  day,  and 
familiar  as  we  now  are  with  the  true  nature  of 
the  celestial  motions,  this  complicated  ^stem 
appears  abundantly  absurd ;  but  it  should  be 
recollected  that  Ptolemy  possessed  no  means  of 
forming  any  accurate  notions  of  the  distances 
of  the  planets:  he  was  unacquainted  with  the 
alternate  increase  and  diminution  of  their  ap- 
parent diameters,  with  the  phases  of  Venus, 
and  all  the  other  information  afibrded  by  the 
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tnU'flcope;  in  short,  he  knew  of  no  phenomenon 
which  could  not  be  reconciled  to  his  theory; 
and  he  does  not  appear  to  have  ever  regarded 
his  system  of  epicycles  and  deferents  in  any 
other  light  than  a  mere  hypothesis,  by  means 
of  which  the  celestial  motions  could  be  rednoed 
to  calculation. 

All  the  apparent  irreguUrities  of  the  planet- 
ary moTements  are  got  rid  of  at  onoe  by  re- 
ferring them  to  the  sun  as  a  centre,  instead 
of  the  earth.  This  great  step  in  theoretical 
astronomy  was  made  by  Copernicus,  who  first 
demonstrated  that  all  the  phenomena  were 
«*xplicable  in  the  simplest  manner  by  supposing 
the  sun  to  be  placed  at  the  common  centre  of 
the  planetaiy  motions,  and  ascribing  to  the 
earth  a  double  motion ;  namely,  a  diurnal 
rotation  about  its  axis,  and  an  annual  reyo- 
lution  about  the  sun.  On  this  hypothesis,  which 
produced  no  trmt  when  put  forth  by  Arist- 
archus  of  Samoa  [Hbuocjsntbic  SrsTmcl,  but 
the  truth' of  whicn  has  been  established  by  a 
multitude  of  different  considerationB,  the  sta- 
tions and  retrogradations  of  the  planets,  and  aU 
the  geocentric  appearances  which  so  much  per- 
plexed the  ancient  astronomers,  become  simple 
consequences  of  relative  motion.  In  order  to 
illnstnite  this,  let  us  consider  the  appearan< 
which  must  result  from  the  combined  motions 
of  the  earth  and  an  inferior  planet;  i.e.  a 
planet  nearer  to  the  sun  than  the  earth  is. 
Let  S  be  the  sun,  A  B  0  D 
the  orbit  of  the  earth,  and 
abed  that  of  Mercury, 
both  moving  in  the  same 
direction,  or  in  the  order  of 
the  letters.  Suppose  A  to 
be  the  position  of  the  earth, 
and  a  that  of  Mercury  at 
its  greatest  eastern  ^on- 
inition:  the  line  A  a  is  a  tangent  to  the 
orbit  at  a.  As  the  earth  advances  from  A 
towards  B,  and  the  planet  from  a  towards  5, 
the  angle  of  elongation  S  A  a  wiU  continue  to 
diminish,  till  the  earth  arrives  at  a  certain 
point  B,  when  the  planet  is  at  6  in  the  same 
straight  line  with  the  earth  and  the  sun,  the 
angles  A  S  B  and  a8b  described  by  the  earth 
and  the  planet  being  proportional  to  the  re- 
sppctire  mean  angular  motions.  In  this  situ- 
ation the  planet  is  said  to  be  at  its  infericr 
conjunction.  When  the  earth  has  passed  B, 
the  planet,  which  travels  in  its  orbit  with 
a  more  rapid  angular  motion  than  the  earth, 
will  begin  to  appear  on  the  western  side  of 
the  sun,  and  the  angle  of  elongation  continue 
to  increase,  till  the  planet  arrives  at  c,  and 
the  earth  at  C,  where  the  visual  line  is  again 
a  tangent  to  the  orbit.  The  angle  of  elon- 
gation has  now  attained  a  second  time  its 
maximum  value,  and  from  this  point  will 
continue  to  decrease,  till  it  vanishes  alto- 
gether when  the  earth  arrives  at  D  and  the 
planet  at  d,  the  throe  points  D  S  and  d  being 
in  the  same  straight  line.  The  planet  is  now 
at  its  superior  conjunction  and  beyond  the  sun. 
Soon  aner  this  the  planet  reappears  on  thn 
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eastern  side  of  the  sun ;  and  the  angle  of  ckiii* 
gation  continues  to  increase  ttU  the  planH 
comes  round  to  e,  and  the  earth  arrives  at  ii^ 
where  the  line  £  s  is  aaain  a  tangent  to  th« 
orbit.  The  earth,  the  planet,  and  t£e  bud  hare 
now  precisely  the  same  relalive  sitnatioDs  in 
respect  of  each  other  as  they  had  when  the 
eazth  was  at  A  and  the  planet  at  a,  so  that  the 
series  of  changes  will  here  recammence  and 
proceed  in  the  same  order  as  befwe.  31ie 
mtervals  after  which  these  phenomena  occur 
may  be  easily  computed  from  a  knowledge  of 
the  periods  of  revelation  of  the  earth  and  the 
planet,  and  of  the  proportion  of  the  radii  uf 
their  respective  orbits,  which  is^  moteover, 
known  immediately  ttom  the  obeerved  ang^  of 
greatest  elongation  S  A  a ;  for,  since  8  a  A 
IS  a  right  angle,  we  have  S  A  to  S  a  as  radiua 
to  the  oosme  of  8  A  a :  that  is,  the  ladiui  of 
the  planet's  orbit  is  equal  to  the  radius  of  thd 
earth's  orbit  multiplied  by  the  ooaine  ang^  of 
greatest  elongation. 

From  the  preceding  figure,  it  is  easy  U>  see 
how  the  phenomena  of  the  stations  and  retro- 
gradations  must  arise.  At  the  point '6,  when 
the  planet  is  at  its  inferior  conjunctioo,  the 
earth  and  planet  are  both  moving  in  the  bum 
direction ;  but,  as  the  planet  is  moving  frster, 
it  will  leave  the  earth  behind  it;  and  the 
apparent  motion,  as  seen  from  the  earth,  will 
be  the  same  as  if  the  planet  stood  still,  and 
the  earth  moved  in  a  contrary  diredioo,  with 
a  velocity  equal  to  the  difference  d  their  rela- 
tive motions.  The  apparent  motion  of  the 
planet  is  therefore  contrary  to  the  apparent 
motion  of  the  sun  amongst  the  stars^  and  con- 
sequently retrograde.  At  the  superior  con- 
junction df  the  planet  and  earth  are  moving  in 
opposite  directions  in  respect  of  the  Ime  D  d; 
the  relative  motion  is  therefore  the  same  as  if 
the  planet  stood  still,  and  the  earth  was  moring 
in  its  proper  direction  with  a  velodtj  equal  to 
their  united  motions :  the  apparent  .motion  of 
the  planet  in  this  situation  is  therefore  direct 
At  tJie  points  of  greatest  elongation,  a  and  e, 
the  planet  is  moving  in  the  direction  of  the  line 
of  vision,  A  a  or  0  c,  and  the  earth  pei^- 
dicular  (nearly)  to  that  line;  the  apparent 
motion  of  the  planet  at  those  points  is  th^efore 
direct  But  since  it  is  direct  at  a  and  e,  ud 
retrograde  at  6,  there  must  be  a  point  between 
a  and  6,  and  another  between  b  and  c,  when 
the  apparent  motion  is  neither  direct  aor 
retrog^vde^  i.e.  where  the  planet  appears 
stationary.  The  problem  of  determining  the 
stationarv  points  is  one  of  pure  geometry,  and 
very  easily  resolved  when  Uie  orbits  are  sop- 
posed  to  be  circular,  and  the  motions  uniform; 
but,  in  the  case  of  .elliptic  orbits  and  xmequaUe 
motion,  it  is  considerably  more  oomplicsted. 
The  stationary  points  of  Mercury  are  variable 
from  15^  to  20^  of  elongation  from  the  sen; 
those  of  Venus  are  about  29^.  Mercury  con- 
tinues to  retrograde  about  twenty-two  days, 
Venus  about  forty-two. 

The  apparent  motions  of  the  superior  planets, 
or  those  which  are  at  a  greater  distance  bom 
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the  sun  than  the  Garth  is,  are  expUtinbd  with 
i-qwd  facilitj.  As  their  orbits  embrace  that 
of  the  earth,  ther  are  not  confined  to  eertain 
limits  of  elongation  from  the  snn,  but  appear 
at  all  distances  from  it,  even  in  the  directly 
uppocrite  quarter  of  the  heavens.  When  they 
are  in  etmjunction,  they  are  situated  beyond 
the  son,  in  the  same  plane,  vertical  with  regard 
to  the  ecliptic,  with  the  sun  and  earth;  and 
iHien  the  earth  comes  between  them  and  the 
san,  they  are  said  to  be  in  opposiHon.  All  the 
superior  planets,  when  in  opposition,  and  for 
some  time  before  and  after,  appear  to  have  a 
retrograde  motion ;  bat  the  extent  of  the  arc 
of  retrogradation,  the  time  during  which  the 
motion  is  retrograde,  and  the  Telocity,  are  very 
diflerent  in  respect  of  the  different  planets. 
Mars  continues  to  retrograde  about  73  days, 
Jupiter  121,  and  Saturn  138. 

Pkases  of  the  J%mst9.— It  is  a  necessary 
consequence  of  the  Copemican  theory,  that  the 
planets,  supposinff  them  to  be,  like  the  earth, 
round,  opaque  bodies  illuminated  by  the  sun, 
must  exhibit  phases  like  the  moon,  according 
to  the  angles  under  which  the  illuminated  half 
of  their  surfaces  is  seen  from  the  earth.  When 
viewed  through  the  telescope,  this  is  found  to 
be  the  case  with  Mercury  and  Venus,  and  to  a 
certain  extent  also  with  Mars ;  and  the  appear- 
ance of  the  phase  is  in  every  case  exactly  such 
as  is  determined  &  priori,  on  the  supposition 
that  the  planet  is  seen  by  the  reflectea  light  of 
the  sun.  Let  S  be  the  sun,  E  the  earth,  and 
y  Venus,  in  different  positions  of  her  orbit. 
When  the  planet  is  at  its  superior  conjunction  ' 
II,  the  whole  of  its  illuminated  sur&ce  is  seen  j 
from  the  earth,  and  it  consequently  exhibits  a  i 
round  disc.  At  the  points  of  greatest  elonga-  ' 
tion,  b  and  6,  one  half  only  of  the  illuminated 
hemisphere  is  visible,  and  it  therefore  appears 
half-mooned  at  these  points.  At  c,  the  inferior 
coignnction,thedark 
side  is  turned  di-{ 
rectly  to  the  earth, 
and  it  is  conse- 
quently invisible, 
between  a  and  6, 
the  planet  will  there- 
fore appear  gibbons  (i.e.  more  than  the  half 
full) ;  uid  between  b  and  c  it  will  appear  in 
the  form  of  a  crescent,  like  the  moon  in  its 
first  or  last  quarter.  The  phases  of  Mercury 
are  precisely  similar.  With  respect  to  the 
superior  planets,  the  absence  of  phases  is  a 
Qfcessary  consequence  of  their  great  distance^ 
from  the  sun  in  comparison  of 
the  earth* s  distance.  Let  S  be 
the  sun,  E  the  earth,  and  M  Mars. 
It  is  evident  that,  as  the  earth  goes 
round  in  its  orbit,  the  smallest  por- 
tion of  the  enlightened  hemisphere, 
in  ;r  n,  will  be  visible  when  the 
earth  is  at  £,  or  in  such  a  position 
that  die  angle  8  E  M  is  a  right 
angle.  Suppose  aline,  therefore,  to 
be  drawn  from  the  centre  of  the  planet  perpen- 
dicular toE  M,  and  intersecting  the  surface  m  ;r, 
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the  visible  surface  will  be  oontatned  between  9 
and  M,  so  that  the  disc  will  appear  to  be  gibbous^ 
but  can  never  appear  as  a  crescent. 

DUtances  anaPmodie  Tmta  of  the  Pkmets.-^ 
Practical  astronomy  frumishes  various  methods 
of  determining  the  distances  of  the  planets 
from  the  sun  in  terms  of  the  earth's  distance, 
and  the  times  in  which  ther  complete  their 
revolutions.  It  has  already  been  stated,  that 
the  distances  of  Mercury  and  Venus  may  be 
compared  with  that  of  the  earth  by  observing 
the  angle  of  greatest  elongation.  In  the  case 
of  a  superior  planet,  an  approximation  to  the 
relative  length  of  the  radius  vector  (the  line 
which  joins  the  planet  with  the  sun)  may  be 
obtained  by  observing  the  dngolar  velocity  of 
its  apparent  retrogradation  abcrat  the  time  when 
it  is  in  opposition.  Thus,  conceive  £  e  to  be  a 
small  portion  of  the  earth's 
orbit  described  in  a  given 
interval  of  time,  a  day,  for  *^ 
example,  and  M  m  to  be 
the  corresponding  portion  of  the  orbit  of  Mars 
described  in  the  ^same  interval,  the  planet 
being  near  the  opposition.  Join  e  m,  and  draw 
en  parallel  to  SM.  As  seen  from  «,  Mars 
will  appear  to  have  retrograded  from  n  torn; 
therefore  the  angle  nem  is  given  by  observation, 
and  consequently  its  complement  me'E  becomes 
known  (for  the  arc  E  «,  being  very  small,  may 
be  regarded  as  a  straight  line).  Now,  in  Uie 
triangle  e  S  E,  right-angled  at  E,  the  angle  at 
S  is  given,  being  the  an^le  described  by  the 
radius  vector  of  the  earth  m  the  given  interval ; 
consequently  the  angle  S  e  £  b^mes  known, 
and  hence  also  8  em.  Supposing,  therefore, 
the  periodic  time  of  Mars  to  be  known,  the  are 
M  m,  or  the  angle  M  S «»,  will  be  given ;  and 
therefore  mSe,  which  is  its  difference  from 
£  S  «,  becomes  known.  In  the  triangle  8 em, 
we  have  therefore  given  the  two  an^es  8em 
and  0  S  m,  and  consequently  also  the  third 
angle  «mS,  whence  the  triangle  is  given  in 
species,  and  the  ratio  of  S  f  to  S  m  is  determined. 
But  S  m  is  the  distance  of  Mars  from  the  sun, 
which,  therefore,  is  determined  in  terlns  of  Uie 
radius  vector  of  the  earth. 

The  method  of  finding  the  planet's  distance, 
which  has  just  been  described,  requires  that 
the  periodic  time  be  previously  known.  There 
are  various  methods  of  determining  the  periodic 
time,  independently  of  a  knowledge  of  the 
distance  of  the  planet  from  the  earth.  One  of 
the  most  convement  consists  in  depending  on  a 
minute  motion  of  the  node,  and  which  in  a 
general  view  of  the  subject  may  be  disresarded. 

Another  and  more  convenient  method  of 
finding  the  period  of  a  superior  planet  consists 
in  determining,  from  the  observations  of  a  few 
consecutive  days,  the  exact  time  at  which  it  is 
in  opposition  to  the  sun.  At  this  instant  the 
longitude  of  the  planet  is  180^,  and  on  the  day 
of  the  opposition  it  passes  the  meridian  twelve 
hours  after  the  sun.  The  interval  between  two 
successive  returns  to  the  opposition  is  the 
synodic  period  of  the  planet*;  this  differs  very 
considerably  from  the  sidereal  period,  but  the 
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latter  is  easUy  deduced  from  it  Let  E  and  J 
be  the  poeitions  of  the  earth 
and  Jupiter,  when  Jupiter  is  in 
opposition.  The  next  opposition 
will  take  place  after  the  earth 
has  made  a  complete  revolution, 
together  with  a  certain  arc  £  «, 
wUch  we  shall  call  x,  corre- 
sponding to  Jupiter's  angular  motion  in  the 
interval  Now  the  number  of  days  between 
the  two  oppositions,  or  the  synodic  period,  is 
known  :  call  this  366  + 1 ;  then  the  time  in 
whidi  the  arc  £  e  or  x  has  been  described 
becomes  t  days.    We  have  therefore 

366  :  t ::  360o  :  x; 

whence  x,  or  the  angle  J  S^',  is  known.  But»  if 
p  denote  the  sidereal  period,  we  shall  have 

X  :  Zeo^  ::  <  :  J?,  and  therefore  jp= .    On 

account  of  the  orbits  not  being  exactly  circular, 
these  intervals  are  not  quite  equal;  but  by 
taking  the*  average  of  a  considerable  number  of 
observed  oppositions,  theinet^ualities  disappear, 
and  the  mean  synodic  periods  (and  conse- 
quently the  sidereal  period)  are  obtained  with 
the  utmost  accuracy. 

Belaiions  between  the  Periods  and  instances. — 
On  comparing  the  columns  giving  the  periods 
and  distances  of  the  planets  in  the  following 
table,  the  idea  of  a  certain  relation  between  the 
periods  and  distances  cannot  fail  to  suggest 
itself,  as  they  both  increase  in  a  tolerably 
regular  progression  (the  small  planets  between 
Mars  and  Jupiter  being  left  out  of  the  question), 
though  the  periods  increase  in  a  much  more 
rapid  proportion  than  the  distances.  Jupiter, 
for  example,  is  five  times  more  distant  from 
the  sun  Uian  the  earth  is,  but  his  period  is 
nearly  twelve  times  that  of  the  earth.  Kepler, 
the  great  founder  of  physical  astronomy, 
undertook  to  investigate  the  analogy;  and, 
after  a  most  laborious  comparison  of  the 
numbers  (and  their  various  powers)  repre- 
senting the  periodic  times  and  the  mean 
distanced  of  the  six  planets  known  in  his 
age,  discovered  this  most  remarkable  law: 
'  That  the  squares  of  the  periodic  times  of  any 
two  planets  are  to  each  other  in  the  same 
proportion  as  the  cubes  of  their  mean  dis- 
tances from  the  sun.'  [Kbpub&'s  Laws.] 
Taking,  for  example,  the  earth  and  Mars, 
whose  periods  are  respectively  866*266  and 
686'979  days,  and  distances  in  the  proportion 
•of  1  and  1*6237,  it  will  be  found  that 
(866*266)»  :  (686-979)»  ::  1  :  (1'6237)',  Teiy 
nearly.  Nor  is  this  merely  an  empirical 
relation,  deduced  from  observed  facts,  but  not 
referable  to  any  known  cause:  on  the  con- 
trary, it  is  a  necessary  result  of  the  law  of 
gravitation,  and  pregnant  with  important 
consequences.  From  its  being  observed  in 
the  pJanetaiy  system,  it  follows  that  all  the 
planets  are  bodies  of  the  same  kind  as  the 
earth,  and  that  they  are  all  acted  upon  in 
the  same  manner  by  the  solar  attraction 
(modified  onlv  by  the  distance),  which  alone 
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determines  their  periods^  and  retains  tliem  is 
their  orbits. 

Real  Dimensions  of  the  JHanetary  Orbits. — 
Hitherto  we  have  spoken  only  of  the  relative 
distances  of  the  planets  from  the  sun ;  but  it  is 
interesting  to  determine  what  these  distances 
I  actually  are  in  terms  of  some  measore  with 
which  we  are  familiarly  acquainted.  In  con- 
<  sequence  of  EepWs  law  of  the  ration  be- 
j  tween  the  periods  and  distances,  if  the  r^al 
I  dimensions  of  any  one  orbit  be  ascertained, 
those  of  all  the  other  oorbits  wiU  be  found 
immediately  when  the  periodic  times  of  the 
planets  are  respectively  known.  In  fiict, 
the  dimensions  of  the  orbits  having  been 
already  stated  in  terms  of  that  of  the  earth,  it 
is  only  necessary  to  find  the  earth's  distance 
from  the  sun,  in  order  to  fibad  the  respectire 
distances  of  all  of  them.  Now,  to  find  tiie 
earth's  distance  from  the  sun  is  the  same  thing 
as  to  find  the  srm's  horizontal  parallax,  that 
is  the  angle  which  the  radius  of  the  earth 
would  subtend  if  seen  from  the  sun ;  for  the 
determination  of  that  angle  gives  the  relation 
between  the  earth's  distance  and  its  semi- 
diameter,  which  is  known  from  the  actual 
measurement  of  degrees  of  tiie  terrestnal 
meridian.  Of  the  various  methods  whi(^ 
astronomers  possess  of  determining  the  8Un*s 
horizontal  paraUax,  the  most  accurate  is  that 
which  depends  on  observations  of  the  transits 
of  Venus  over  the  sun's  disc ;  a  phenoimenon, 
however,  of  very  rare  occurrence,  eo  tliat  the 
method  can  very  seldom  be  practised. 

When  Venus  is  at  her  inferior  coi\junction, 
and  at  the  same  time  very  near  one  of  her 
nodes,  the  planet  will  be  projected  on  the 
disc  of  the  sun ;  and  through  the  effect  of  her 
proper  motion,  combined  with  that  of  the  earth, 
will  be  seen  as  a  black  spot  to  pass  over,  or 
transit,  the  solar  disc,  describing  a  chord  whiefa 
will  be  referred  to  different  positions  on  the 
disc  by  observers  stationed  at  different  points 
on  the  earth's  surface.  Let  £  be  the  earth,  V 
Venus,  S  the 
sun,  and 
CD  a  por- 
tion of  Ve- 
nus's  orbit, 
described 

while  she  is  transiting  the  sun's  disc.  Suppose 
A  and  B  to  be  the  two  opposite  extremities  of 
the  earth's  diameter,  which  is  perpendicular  to 
the  ecliptic:  a  spectator  at  A  would  see  the 
centre  of  Venus  projected  on  the  sun's  disc  at 
a,  and  describing  in  her  successhre  portions 
the  chord  a'  a  of*;  while  a  spectator  placrd  »t 
B  would,  at  the  same  instant^  see  her  projected 
on  the  disc  at  b,  and  describing  the  chord 
1/  b  V,  Now  it  is  evident  that  if  there  be  any 
means  of  measuring  the  distance  between  the 
two  chords  of  d'  and  K  V,  or  the  line  a  &,  that 
distance  will  give  the  sun's  horizontaljparallax ; 
for  the  two  triangles  AVB  and  a\b  being 
similar,  a  6  is  to  A  B  as  a  V  to  A  V,  or  as  the 
distance  of  Venus  from  the  sun  is  to  the  dis- 
tance of   Venus  from  the  earth.     But    tl;« 
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"relatire  distances  of  the  e&rth  and  Venus 
from  the  snn  are  known;  therefore  the  ratio 
of  a  V  to  A  V  is  known,  and  consequently  that 
of  a  *  to  A  B.  This  ratio  is  that  of  68  to  27, 
or  2^  to  1  (very  nearly);  therefore  the  distance 
a  d  as  seen  from  the  earth  is  2^  times  greater 
than  A  B  as  seen  from  the  sun,  or,  which  is. 
the  same  thing,  equal  to  5  times  the  sun's 
horizontal  parallax.  The  whole  difficulty  of 
the  problem,  therefore,  consists  in  determiniiig 
the  distance  of  the  two  chords  a'  a"  and  h'  hr^  \ 
or  their  relative  positions  on  the  sun's  disc,  ^ 
from  which  their  distance  can  be  deduced,  ' 


One  of  the  best  ways  of  accomplishing  this  is 
to  note,  with  great  accuracy,  the  instants  at 
which  Venus  enters  and  emerges  from  the 
solar  disc,  so  as  to  obtain  the  exact  time 
occupied  in  the  transit;  for  the  relative 
motion  of  Venus  being  accurately  known, 
the  time  occupied  in  the  transit  gives  the 
length  of  the  chord  described ;  and  the  sun's 
apparent  diameter  being  also  known,  the  arcs 
cut  off  by  a'  a"  and  V  h"  are  thus  found,  and 
the  difference  between  the  versed  sines  of 
those  arcs  is  evidently  the  distance  between 
the  chords,  or  the  line  ah.  The  problem, 
however,  is  rendered  much  more  complicated 
by  the  earth's  rotation,  and  other  circum- 
stances here  neglected,  of  which  it  is  un- 
necessary to  take  account  in  a  general 
explanation. 

The  transit  of  Venus  which  took  place  in 
1769,  was  the  occasion  of  the  first  of  the  cele- 
brated voyages  of  Captain  Cook  to  Otaheite. 
It  was  observed  at  Otaheite,  at  Wardhus  in 
Norway,  at  Cajaneburg,  and  Kola  in  Lapland ; 
at  Petersburg^  Paris,  California,  Hudson's 
Bay,  &c. .  The  general  result  of  all  the  obser- 
vations, as  discussed  by  Encke,  gave  the  sun's 
horizontal  parallax  equal  to  8-5776".  Hence, 
the  sun's  distance  is  given  in  terms  of  the 
earth's  radius  by  the  proportion 

Bin  8*6770"  :  radios  ::  nuliafi  of  earth  :  son's  distance ; 

whence,  on  reducing  the  radius  of  a  circle  to 
seconds,  we  have  the  sun's  distance 

260  X  60  X  60 
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a  24,047  terrestrial  radii.  Assuming  the  earth's 
semidiameter  [Earth]  to  be  4,000  miles  in 
round  numbers,  the  sun's  distance  from  the 
earth  will  therefore  be 

24,047  X  4,000  »  96,1 88,000, 

or  about  ninety-six  millions  of  English  miles. 
Now-a-days,  however,  we  are  no  longer  so 
entirely  dependent  upon  a  transit  of  Venus  as 
we  were,  and  it  is  certain  that  the  sun's  dis- 
tance, as  stated  above,  requires  to  be  notably 
diminished.  Several  independent  investiga- 
tions go  to  show  that  a  correction  should  be 
appli^  to  the  sun's  parallax  as  determined  by 
B^sel,  eqidvalent  to  the  breadth  of  a  human 
hair  viewed  at  the  distance  of  125  feet :  a  small 
alteration  truly,  but  one  which  reduces  the  sun's 
distance  some  three  millions  of  miles,  and  of 
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course  the  distances  of  the  planets  in  pro- 
portion.   [Sun.] 

This  application  of  the  transits  of  the  inferior 
planets  to  the  important  purpose  of  determining 
the  0un's  distance  from  the  earth  was  first 
pointed  out  by  James  Gregory,  in  his  Optica 
ProTnotaf  published  in  1663.  Those  of  Venus 
recur  after  intervals  of  113  years;  but  as 
Venus  returns  to  her  conjunction  at  nearly  the 
same  point  of  her  orbit  m  about  eight  years, 
and  the  difference  of  her  latitude  at  two  suc- 
cessive conjunctions  athounts  only  to  20'  or  24', 
which  is  less  than  the  sun's  diameter,  it  will 
generally  happen  that  two  transits  take  place 
within  eight  years ;  the  first  before  the  planet 
has  passed'the  node,  and  the  second  after  the 
passage  of  the  node.  But  three  transits  cannot 
take  place  within  16  years ;  hence,  after  two 
transits  have  occurred*  within  8  years,  another 
cannot  be  expected  before  106,  that  is,  113  —  8 
years,  and  may  not  happen  until  f^er  121 
years.  The  two  last  transits  took  place  in 
1761  and  1769;  the  next  two  will  take  place 
in  1874  and  1882  ;  after  which  there  will  not 
be  another  till  2004.  By  reason  of  the  small 
distance  of  Mercuiy  from  the  sun,  the  differ- 
ence between  his  horizontal  parallax  and  that 
of  the  sun  cannot  be  so  accurately  ascertained : 
and  hence  the  transits  of  that  planet,  though 
of  more  frequent  occurrence  uian  l^ose  of 
Venus,  cannot  be  employed  with  such  certainty 
in  determining  the  sun's  parallax. 

Having  found  the  mean  distance  of  the  earth 
from  the  sim  in  terms  of  a  known  unit,  the 
mean  distances  of  all  the  other  planets  from 
the  sun,  the  ratios  of  which  to  that  of  the 
earth  were  given  above,  may  be  expressed  in 
the  same  terms.  They  can  be  found  from  the 
accompanying  table  by  multiplying  by  either 
unit  of  distance. 

Indination  and  Nodes  of  the  Tlanetary  Orbits, 
— ^The  planes  of  the  planetary  orbits  are  in- 
clined to  each  other  under  different  angles, 
and,  in  determining  the  circumstances  of  a 
planet's  motion,  one  of  the  first  steps  to  be 
taken  is  to  fix  the  situation  in  space  of  the 
plane  in  which  it  moves.  For  this  purpose,  it 
is  necessary  to  refer  it  to  some  other  plane 
whose  situation  is  assumed  to  be  known.  The 
plane  of  the  ecliptic  is  that  to  which  we  na- 
turally refer  the  bodies  of  the  solar  system, 
and  the  line  of  the  equinoxes  is  taken  as  the 
origin  of  angular  reckoning  in  that  plane. 
Hence,  to  determine  the  position  in  space  of 
the  plane  of  a  planet's  orbit,  we  must  determine 
its  inclination  to  the  ecliptic,  and  the  position 
of  the  line  in  which  it  intersects  the  ecliptic 
with  respect  to  the  line  of  the  equinoxes.  Let 
S  be  the  sun,  P  N  K  the  orbit 
of  a  planet^  and  j?  N  Q  the 
projection  of  that  orbit  on  the 
plane  of  the  ecliptic,  intersect- 
ing the  line  of  the  equinoxes  ^^j^^  a  ^^-^^^ 
S  Q  in  Q. ;  then  Q  is  the  point  *» 
from  which  the  longitudes  are  reckoned,  N  is 
the  node,  S  N  the  line  of  the  nodes,  or  line  in 
wliich   the   plane   of  the  orbit  intersects  the 
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.ediptie,  the  angle  Q  8  N  the  longitude  of  the 
nude  as  seen  from  the  snn,  and  P  N  j?  the  in- 
clination of  the  orbit.  If  B  be  supposed  to  be 
on  the  soath  side  of  the  ecliptic,  and  P  on  the 
north  side,  and  the  planet's  motion  to  be  in 
the  direction  B  P,  then  K  is  the  asoHiding 
.  node.  The  place  of  the  node  is  determined  by 
observing  the  planet  when  its  latitude  is  very 
nearly  equal  to  nothing ;  and  the  equinoctial 
point  Q  being  known,  the  aeooentrie  longitude 
'of  the  node  (the  angle  formed  by  drawing 
straight  lines  from  Q  and  K  to  the  earth)  is 
determined  by  obeerration ;  whence  theve  are 
'  sufficient  data  for  computing,  by  a  trigonome- 
trical process,  the  keliooentric  longitude  Q  S  N, 
and  also  the  inclination  P  N  |y.  The  places  of 
the  nodes  are  not  absolutely  fixed,  in  conse- 
quence of  the  mutual  attnctions  of  the  planets 
to  eadi  other,  they  have  a  slow  retrograde 
motion  in  respect  of  the  fixed  stars.  The  in- 
clinations are  also  subject  to  a  slight  yariation, 
but  so  small  as  to  amount  at  most  to  a  few 
seconds  in  a  century.  Hence,  in  mentioning 
the  longitudes  of  the  nodes,  and  the  inclinations 
of  the  orbits,  it  is  necessaiy  to  state  the  epoch 
to  which  the  values  refer.  In  the  table  on  the 
opposite  page  the  values  correspond^  to  Jan.  1, 
1800.  We  find  that  while  the  nujor  planets 
revolve  in  planes  not  widelv  difiering  from 
that  of  the  earth,  some  of  the  orbits  of  the 
minor  planets  are  largely  inclined,  and  on  this 
account^  as  well  as  in  their  great  eccentricity, 
resemble  comets. 

The  ancients  gave  the  name  of  godiao  to 
that  Eone  of  the  heavens  within  which  the 
planets  were  observed  to  move,  and  which, 
consequently,  had  a  breadth  of  14^,  or  twice 
the  inclination  of  the  orbit  of  Mercury.  As 
the  inclinations  of  man^  of  the  minor  planets 
are  greater  than  that  of  Hereury,  they  traverse 
the  heavens  lyins  outside  the  sodiac,  and  hence 
have  been  UBmeS  $xtra-£odiacal  planets. 

FigurtB  of  the  PUtnttary  Or6fto.— When  the 
inclination  of  a  planet's  orbit  and  the  situation 
of  the  line  of  Uie  nodes  have  been  determined, 
the  radius  vector  of  the  planet,  at  any  instant, 
may  be  computed  in  terms  of  the  sun's  distance 
from  the  earth,  from  the  planet's  latitude  and 
longitude  found  by  a  single  observation.  By 
computing,  therefore,  the  values  of  its  radius  Tec- 
tor  at  a  great  many  difierent  points  of  the  orbit, 
and  laying  down  each  on  paper  at  the  proper 
angle  of  elongation  round  the  sun,  the  form  of 
the  orbit  which  the  planet  describes  will  be  as- 
,  certained.  A  few  observations  of  this  sort  will 
show  that  the  radius  vector  varies  in  lengUi, 
and,,  consequently,  that  the  orbit  is  eccentric 
This  fact  was  known  from  the  time  of  Hippar- 
chus ;  but  the  true  form  of  the  planetary  orbits 
was  not  discovered  till  Kepler  found,  by  a 
laborious  computation  of  the  distances  dT  Mars 
at  its  oppositions,  from  the  observations  of 
Tycho  Brahe,  that  the  orbit  of  that  planet  is 
an  ellipse.  He  subsequently  found  the  same 
thing  to  be  true  of  the  orbit  of  the  earth,  and 
of  the  other  planets  then  known ;  and  hence 
established  the  first  of  those  important  laws 
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respecting  the  planetary  motions  irtuch  still  go 
by  his  name,  viz.  that  the  orbits  of  all  the 
planets  are  ellipses,  of  which  the  sun  occupies 
one  of  the  foci.    [Kbplbs's  Laws.} 

The  same  observations  which  show  the  ortit 
to  be  an  ellipse  will  also  serve  for  the  dttcr- 
mination  of  its  ecoentridtf ,  which  is  half  ths 
difference  between  its  greatest  and  least  dis- 
tances. The  only  element  whidi  then  requires 
to  be  known,  in  order  to  fix  the  psthdesoibed 
by  the  planet  in  space,  is  the  position  of  the 
orbit  on  its  plane,  or  the  situation  of  its  tam- 
verse  axis  with  respect  to  the  line  of  the  equi- 
noxes. Let  APa  be  the  prqjeccioii  of  sa 
orbit  on  the  plane  of  the 
ecliptic,  AB  its  transrerse  fy 
axi^  and  S  Q  the  lino  of  the 
equinoxes,  S  being  the  focus 
occupied  by  the  sun.  The  •  ,r  #  ^ 
point  A  IS  the  perikdion  of  ^  '  ^ 
the  orbit,  and  B  the  apkdum; 
the  line  AB  is  the  line  of  the  apndu ;  and  the 
position  of  AB  with  respect  to  SQ  will  be 
known  by  means  of  one  of  the  angles  QS  A  or 
Q  S  B,  which  are  respectively  the  longitiidcs  of 
these  points.  In  modem  tables,  the  angle 
QSA,  or  Umgitude  of  the  perihelion,  is  that 
whose  value  is  given.  The  eccentricities  of  all 
the  planets  are  subject  to  a  rery  small  secular 
variation :  the  line  of  the  apsides  is  also  in  a 
state  of  continual  but  slow  revolution,  so  thai 
the  perihelia  are  gradually  shifting  their  places 
on  tne  planes  of  uie  orbits.  In  the  case  of  sU 
the  planets  excepting  Venus,  the  motion  of  the 
line  of  the  apsides  is  direct ;  Uiat  is  to  say,  it 
is  in  the  same  direction  as  the  motion  of  the 
planet  in  its  orbit.  The  perihelion  of  Yenui^ 
referred  to  the  fixed  stars,  moves  in  a  cootniy 
direction.  The  accompanying  taUe  shows  the 
eccentricities  and  longituaes  of  the  perihelia 
of  the  dif!ferent  ]^nets. 

Motion  of  the  Planete  in  their  Orbits^— yHi&i 
the  six  elements,  the  numerical  values  of 
which  are  given  in  the  annexed  lable,  vi&  the 
mean  distance  and  periodic  time ;  the  indina- 
tion  of  the  orbit;  the  longitode  of  tlie  node; 
the  eccentricity,  and  longitude  of  the  perihe- 
lion; have  been  determined  for  each  plsnet, 
it  will  be  possible  to  compute  the  position  of 
a  planet  in  its  orbit,  provided  we  know  the  law 
according  to  which  the  planet  moves  at  ereiy 
point  of  the  orbit,  and  also  the  instant  oS 
time  at  which  it  occupies  any  given  pomt 
The  motion  in  the  orbit  is  given  by  the 
second  of  KepWs  laws;  vis.  *The  aress 
described  bv  the  radius  Tector  are  propw 
tional  to  the  times  emploved  in  describing 
them.'  Thus,  if  the  planet  has  moved  from  A 
to  P  (see  the  precedinff  figure),  or  the  radius 
vector  S  P  haa  described  the  area  A  8  P  in  the 
time  t,  and  the  area  A  Sp  in  the  time  f;  then 
^'.y  ::  aector  PSA:  sector  j>S A.  The  pro- 
blem which  proposes  to  find  the  point  P,  or  the 
angle  ASP  (which  is  called  the  true  anomaly\ 
from  the  condition  that  the  area  ASP  slttU 
be  to  the  whole  ellipse  as  the  given  time  io 
which  A  P  is  descnbed  is  to  the  time  of  s 
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whole  revolution,  is  important  in  practical 
astronomy,  and  known  by  the  name  of  Keples*b 
Pbobudi. 

Magnitude*  and  Rotations  of  the  Planets. — 
When  the  planets  are  examined  through  power- 
ful telescopes,  they  are  seen  to  be  round  bodies, 
having  measurable,  and  even  considerable, 
apparent  diameters.  The  distance  of  a  planet 
bein^  known,  if  the  visual  angle  subtended  by 
its  diameter  be  measured  by  the  micrometer, 
the  real  magnitude  of  its  diameter  will  be  dis- 
covered. In  this  manner  it  is  found  that  all  the 
planets  are  incomparably  smaller  than  the  sun, 
though  some  of  them  are  vastly  larger^than  the 
earth.  The  diameter  of  Jupiter,  for  instance, 
is  eleven  times  greater  than  that  of  the  earth. 
That  of  Saturn  is  little  less  considerable. 
The  surfaces  of  the  laiger  planets  are  seen 
to  be  diversified  by  dark  patches  or  spots, 
from  the  attentive  observation  of  which  it  is 
found  that  they  resemble  the  earth  in  having  a 
rotation  about  their  own  axes.  Mars  revolves 
about  its  axis  in  nearly  the  same  time  as  the 
earth:  Jupiter  and  Saturn  in  less  than  half 
that  time.  Of  the  rotation  of  Mercury, 
Venus,  Uranus,  and  Neptune,  nothing  is  yet 
certainly  known ;  that  of  the  second  named 
has  often  been  given,  but  modem  observations 
have  not  confirmed  it ;  Mercury  is  too  brilliant, 
and  Uranus  and  Neptune  too  far  away,  to 
enable  the  movement  of  their  surface-markings 
to  be  observed.  The  small  planets  between 
Mars  and  Jupiter  are  so  small  and  indis- 
tinctly seen,  that  their  diameters  cannot  be 
accuiiitely  measured,  and  their  periods  of 
rotation  are  unknown.  Pallas,  considered  to 
be  the  largest  of  them,  was  supposed  by  Sir 
William  Herschel  to  have  a  diameter  of  only 
eighty  English  miles. 

Telescopic  observation  of  the  planets  within 
our  reach  has  not  only  informed  us  of  their 
real  diameters  and  the  elements  of  their' 
rotation,  but  has  revealed  to  us  much  of  their 
Dhysical  constitution.  Thus,  as  is  more  fully 
described  in  the  detailed  accounts  of  the  va- 
rious bodies,  we  know  that  Mars  is  an  earth  in 
miniature,  with  lands  and  seas,  clouds  and  winter 
snows,  like  our  own;  that  Jupiter  and  Saturn 
are  also  enveloped  in  atmospheres  in  which  cur- 
rents are  continually  at  work;  and  that  Venus 
also  may  much  resemble  our  own  planet  Thus 
we  have  in  them  at  all  events  some  terrestrial 
life  conditions,  though  others  depending  upon 
mass,  as  -shown  in  the  accompanying  table, 
are  widely  different.  Nor  are  we  now  wholly 
dependent  upon  the  existence  of  phases  for  our 
kncwlidf^e  that  the  planets,  like  the  moon, 
receive  their  light  from  the  son,  for  spectrum 
analysis  has  demonstrated  that  all  the  lines  in 
the  solar  spectrum  are  present  in  the  planetary 
spectra  plus  other  absoiption  lines,  telling  us 
of  absorption  produced  oy  the  planets'  atmo- 
spheres. [Maiks.]  The  speculations  on  the 
sun's  constitution  now  going  on  will  doubtless 
throw  much  light  upon  planetaiy  physics,  and 
possibly  connect  the  appearances  and  life  con- 
ditions of  a  planet  much  more  intimately  with 
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the  qoantil^  of  original  heat  retained  at  any 
given  epoch,  than  has  hitherto  been  done. 
In  the  same  manner  geological  investiga- 
tiotts  will  prove  a  valuable  aid  to  planetaiy 
astronomy. 

The  force  which  retains  the  planets  in  their 
orbits  is  the  attraction  of  the  sun :  and,  if  they 
were  acted  upon  by  no  other  force,  the  laws  of 
Kepler  wonla  be  accurately  observed,  and  the 
elements  of  their  orbits  would  remain  invari- 
able. But  each  planet  exercises  an  attracting 
force  on  every  other,  in  consequence  of  which 
their  motions,  though  principaliy  obedient  to 
the  predominating  influence  of  the  sun,  are 
affected  by  a  number  of  forces  of  which  the 
intensities  and  directions  are  p^petuallv 
changing.  Hence  all  the  elements  of  the 
orbits,  their  magnitudes  and  forms,  their  incli- 
nations to  the  ecliptic,  and  their  positions  in 
their  planes,  are  in  a  state  of  constant  osdl- 
lation;  fluctuating;  however,  between  certain 
mean  values  from  which  they  never  greatly 
depart.    [GiuvrrATioN;  PKuruBBAnoir.] 

Hypothesis  of  LaplaeSj  re9peetiM  the  Forma- 
tion of  the  Planetary  System. — The  motion  of 
the  planets  in  elliptic  orbits,  and  the  relation 
between  their  periods  and  distances,  are  neces- 
sary consequences  of  the  law  of  gravitatioa 
which  prevails  throughout  the  uni verse:  but 
the  solar  system  presents  several  remarkable 
phenomena  of  which  gravitation  fails  to  giro 
any  account,  which  cannot  be  supposed  to  b« 
the  effect  of  accident,  and  which  lead  ahnost 
irresistibly  to  the  conclusion  that  all  the  bodies 
which  belong  to  it  have  had  a  common  origin, 
and  been  formed  under  the  agency  of  the  same 
mechanical  laws.  All  the  planets  as  well  as 
satellites,  with  one  or  two  exceptions,  move  in 
the  same  direction,  from  west  to  east  The 
orbits  of  all  the  large  planets  are' situated  veiy 
nearly  in  the  plane  of  the  ecliptic ;  and,  so  hr 
as  has  been  discovered,  they  iH  revolve  about 
their  axes  in  the  same  direction,  also  from  weet 
to  east  To  account  for  these  phenomena, 
Laplace  has  hazarded  the  speculation  that  all 
the  planets  and  satellites  have  had  their  origin 
in  the  solar  atmosphere,  which  he  supposes  to 
have  extended  beyond  the  orbits  of  the  most 
distant  planets,  and  to  have  undergone  a  po- 
gressive  contraction  by  the  radiation  of  heat 
into  the  stellar  spaces.  Now — as  the  solar 
atmosphere  partakes  of  the  sun's  rotation  abont 
his  axis,  and  in  fact  may  be  regarded  as  part 
of  his  mass — in  proportion  as  its  limits  are  con- 
tracted l^  cooling,  the  rotatoiy  motion  mnst 
increase,  acoordinff  to  a  well-known  principle 
of  mechanics;  and  the  centrifugal  force  thus 
becoming  greater,  the  point  or  limit  at  which  it 
is  balanced  by  gravity  approaches  nearer  the 
centre.  Supposing,  therefore,  the  atmosphere 
to  have  extended  to  this  limit  at  any  epoch,  it 
must,  in  cooling;  have  abandoned  the  molecules 
situated  theife  and  at  the  different  limits  suc- 
cessively produced  by  the  increased  velocity  of 
the  sun's  rotation.  This  ^ect,  however,  would 
only  take  place  at  the  equator;  fior  on  the 
paralleLi  of  latitude  the  centriiug^  would  not 
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equal  the  attracdTe  force.  Thns,  zones  of 
viipoiirs  would  contiime  to  be  abandoned  at  the 
equator;  and  if  the  condensation  of  the  mole- 
cules of  these  sones  continued  irithout  anj 
disunion  taking  place,  the  matter  would,  in  the 
long  ran,  form  a  solid  or  liquid  ring,  dreolating 
about  the  sun  in  the  plane  of  bis  equator.  But 
the  uniformity  which  would  be  necessary  for 
the  production  of  this  effect,  both  in  all  the 
parts  of  the  zone  and  in  the  cooling,  must 
render  such  a  phenomenon  extremely  rare.  In 
fact,  the  ring  of  Saturn  is  the  only  instance  of 
it  in  the  planetary  system.  In  almost  every  case 
each  zone  of  vapours  must  have  been  broken 
up  into  numerous  masses,  which,  moving  with 
nearly  the  Mune  velocities,  would  continue  to 
circulate  about  the  sun,  nearly  at  the  same 
distances.  These  separate  masses  would  assume 
the  spheroidal  form,  with  a  motion  of  rotation 
in  the  same  direction  as  their  revolving  motion ; 
in  short,  they  would  become  so  many  planets  in 
the  state  of  vapour.  But  if  any  one  of  them 
was  considerably  larger  than  the  rest  it  would 
finally  by  its  attaraction  unite  all  the  others 
about  its  centre ;  and  thus  the  zone  originally 
abandoned  would  be  transformed  into  a  single 
splMToidal  mass-of  vapours,  circulating  about 
the  sun.  This  latter  case  must  have  l^en  the 
most  common.  An  instance,  however,  of  per- 
manent separation  occurs  in  the  group  of  small 
planets  between  Mars  and  Jupiter. 

Conceiving  the  planet  to  have  been  detached 
from  the  solar  atmosphere  in  the  manner  now 
described,  the  further  cooling  would  occasion  a 
nucleus  to  be  formed  at  its  centre  which  would 
progressively  increase  by  the  condensation  of 
the  vapours  surrounding  it.  The  condition  of 
the  planet  would  now  perfectly  resemble  that 
of  the  sun,  and  consequently  similar  re- 
sults would  follow  from  the  continuance  of 
the  condensation.  Hence  the  formation  of 
the  satellites  from  the  atmospheres  of  the 
planets,  as  the  planets  are  formed  from  that 
of  the  sun. 

This  hypothesis  of  Laplace  does  not  explain 
the  origin  of  the  comets,  which  we  now  know 
are  small  aggregations  of  matter  excessively 
diffused,  with  an  incandescent  gaseous  nucleus. 
Whatever  may  be  the  ultimate  fate  of  the 
hypothesis  (and  each  successive  discovery 
renders  it  more  probable),  it  must  be  allowed 
the  merit  of  assigning  a  mechanical  cause  for 
some  of  the  most  remarkable  phenomena  of 
the  universe,  without  invoking  the  aid  of  any 
other  force  than  that  of  gravity— a  property 
whidi  belongs  to  matter  in  every  form.  The 
accompanying  table,  contributed  by  Mr. 
Lockyar  to  T%e  Heavens^  from  which  it  is 
borrowed,  gives  the  various  planetary  elements 
as  they  have  been  most  recently  determined. 
For  further  information  the  articles  on  the 
Tarious  planets  should  be  referred  to.  [ Astbo- 
Koict;  S^telutb;  Stab;  Suit.] 
yiaaetSf  maor.  [Asteonoict.] 
MaiMtariiuii.  A  machine  for  exhibiting 
the  relative  motions  of  the  planets,  and  their 
positions  in  respect  of  the  sun.  [Obbuiy.] 
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naaetary  Astronomy.  That  branch  of 
astronomy  which  treats  of  PiANsrs  [which 
see]. 

Flanotarar  Vebiilas.    [Nebitue.] 

Planinr  MAoliine.  A  tool  employed  for 
the  purpose  of  giving  a  perfectly  plane  £ice  to 
iron,  stone,  or  wood.  Such  engmes  consiat, 
for  the  most  part,  of  cutters  moving  horizon- 
tally, or  with  a  rotary  motion,  fixed  in  a  frame 
carried  over  the  substance  to  be  operated  upon. 
A  good  description  of  the  best  varieties  of 
|>laning  enp^nes  is  a  desideratum  in  scientific 
literature;  but  a  notice  of  some  varieties  of  them 
is  given  in  the  Englush  Enctfdopadict,  division 
*  Arts  and  Sciences,'  vol.  vi. 

Flanlponnates  (Lat.  planus,  fiat\  penna, 
a  feathfr).  The  name  of  a  tribe  of  Neuro- 
pterous  insects,  comprehending  those  which  have 
flat  wings,  of  which  the  inferior  pair  almost 
equal  the  superior  ones,  and  are  simply  folded 
underneath  at  their  anterior  margin.  The 
antennie  are  multiartienlate,  much  longer  than 
the  head,  without  being  subulate  or  styliform. 
The  maxillary  palps  are  usually  filiform  or 
somewhat  thicker  at  the  extremity,  shorter 
than  the  head,  and  composed  of  from  four  to 
five  joints.  The  ant-lions  {Mvrmeleon)  and 
termites  are  examples  of  this  tribe. 

PUmlspl&ere.  A  projection  of  the  sphere 
and  its  various  aides  on  a  plane.    [Fbojkc- 

TIOK.] 

naiik  (Ger.  planke,  Fr.  planche,  Gr.  T\a(). 
In  Architecture,  a  board  more  than  nine  inches 
in  width. 

Flanking  or  Skin  of  a  BUlp.  The  co- 
vering of  thick  plank  bolted  longitudinally  on 
the  ribs  and  floor-timbers.  A  similar  planking 
is  fastened  within.  Each  line  of  planking  is 
denominated  a  sirake;  and  different  parts  of 
the  bottom  and  sides  bear  different  names,  as 
black-atrakcs,  walca,  tkkkstuff,  bottom-plank, 
&c. 

VlaaoM)onoave.  In  Optics,  a  lens  which 
is  plane  on  one  side  and  concave  on  the  other. 
Plano-convex  is  a  lens  plane  on  one  side  and 
convex  on  the  other.     [Lens.] 

yianorbls  (Lat.  planus,  and  orbis,  an  orb). 
A  genus  of  marsh  snails,  so  called  from  the 
form  of  the  shell,  which  is  that  of  a  flattened 
orb,  arising  from  the  volutions  being  coiled  on 
the  same  plane.  Many  species  of  this  genus 
are  common  in  Britain. 

Vlant  (Lat.  pknta).  In  Natural  Historv, 
one  of  the  objects  of  which  the  vegetable 
kingdom  is  composed.     [Botakt.] 

FlsuDtagenat.  The  surname  of  the  kings 
of  KngUmd  from  Henr)'  II.  to  Richard  IH. 
inclusive.  The  name  is  derived  from  their 
device  of  a  sprig  of  broom,  or  pianU  de 
genStf  the  story  of  its  origin  being  that  the 
earl  of  Anjou,  the  flrst  of  the  race,  'made  a 
pilgrimage  to  Rome,  where  he  was  scourged 
with  broom-twi^,  and  assumed  the  name.of 
TlantagmUta  (literally,  a  broom'tmg\  which 
his  descendants  retained. 

Vlantago  (Lat. ).  A  genus  of  dwarf  herba- 
ceous plants  representing  the  order  Planta- 
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^nacea,  s^eral  species  of  which  are  native 
weeds;  the  frait  spikes  of  one  of  these,  P. 
major,  are  much  sought  after  hy  bird  fonciers 
as  food  for  small  cage-birds. 

Plantain  (Lat  plantago,  plantaginis). 
This  name,  which  is  Uie  common  designation 
of  Uie  species  of  Plantago,  is  also  applied  to 
the  Muaaparadisiaoa  and  acipieniumj  important 
tropical  £ruit8,  also  called  JBananas,  which  are 
little  dif^rent  &om  each  other,  and  have  been 
cultivated  from  the  most  remote  times  in  warm 
climates  (e.  g.  subtropical  Asia,  America,  Africa, 
and  the  islands  of  the  Atlantic  and  Bidfic 
Oceans),  for  the  sake  of  their  fruits,  which  they 
produce  in  enormous  quantities,  with  verv  little 
attention.  There  are  several  varieties,  all  more 
or  less  mawkish  and  viscid  in  the  ripe  state,  for 
the  starch  that  abounds  in  the  unripe  fruit 
becomes  converted,  as  it  ripens,  into  mucilage 
and  sugar.  They  are,  however,  highly  nutritiouH, 
and  serve  as  the  staple  food  of  a  large  number  of 
the  human  race.  Though  less  nutritious  than 
wheat  or  potatoes,  yet  the  space  occupied  by  their 
culture,  and  the  care  required,  are  so  very  much 
less,  that  Humboldt  has  calculated  the  produce 
of  these  plants  compared  to  that  of  wheat  as 
188  to  1,  and  to  that  of  potatoes  as  44  to  1. 

The  specific  name,  paradisiaoa,  was  given 
under  toe  supposition  that  the  fruits  of 
the  Plantain  were  the  Forbidden  Fruit  of 
the  book  of  Genesis  (il  17).  When  Plantain 
stems  are  out  down  or  decay  after  the  formation 
of  the  fruit,  new  suckers  are  sent  up  from  below, 
which  in  the  course  of  a  few  months  produce 
fruit  in  their  turn.  Each  bunch  of  fruit  weighs 
from  axtj  to  eighty  pounds,  and  upwards.  The 
abundance  and  nutritive  properties  of  the  fruit 
are  not  the  only  qualities  which  give  these  plants 
their  value.  Their  leaves  serve  as  thatch  for 
houses,  and  for  other  domestic  purposes ;  and 
some  parts  are  used  medicinally  in  cases  of 


dropsy,  and  as  an  external  application  to  bums 
and  ulcers. 

Plantain  meal  is  obtained  by  powdering  the 
dried  fruit;  it  is  very  nutritious*  as  it  contains 
not  only  starch,  but  protein  or  flesh-forming 
material.  The  fruits  of  the  Plantain  are  stated 
by  chemists  to  be  most  nearly  allied  in  com- 
position and  nutritive  value  to  the  potato,  and 
the  Plantain  meal  to  rice.  The  natives  of 
many  parts  of  India  live  almost  entirely  on 
Plantains  or  Bananas,  and  the  stems,  laden 
with  fruit,  are  exhibited  at  wedding  festivities, 
as  symbols  of  plenty.  The  expressed  juice  is 
in  some  countries  made  into  a  fermented 
liquor,  and  the  young  shoots  are  eaten  as  a 
vegetable.    [MusAcas.] 

Vlantatlon.  A  piece  of  ground  planted  with 
trees,  for  the  puipose  of  producing  timber  or 
coppice  wood.  In  new  countries  not  gene- 
raUy  cultivated,  and  more  especially  in  warm 
climates,  the  term  plantation  is  applied  to 
land  employed  in  the  culture  of  the  more  im- 
portant crops ;  such  as  the  sugar-cane,  coffee, 
pMBpper,  cotton,  &c.  In  Britain  it  is  exclu- 
sively applied  to  lands  planted  with  trees  or 
shrubs* 
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yianticrades  (Lat.  planta,  tketole  of  the 
foot ;  gradior,  /  march).  The  name  of  a  tribe 
of  Carnivorous  Mammals,  comprehending  thooe 
which  apply  the  whole  or  a  great  part  of  the 
sole  to  the  ground  in  progiessivB  motion. 

Vlaatlnc.  The  art  of  forming  plantations 
of  trees ;  also  the  art  of  inserting  plants  in  the 
soil  by  the  spade,  dibble,  trowel,  or  by  other 
means  in  use  in  agricultuie  and  ga^ening. 

[ABBOBICUI.TT7BB.] 

FlamMny  (Fr.  plisser,  to  plait).  A  mode 
of  repairing  or  modifying  a  hedge  by  bending 
down  a  portion  of  the  shoots,  cutting  them  half 
through  near  the  ground,  to  render  them  moK 
pliable,  and  twisting  them  among  the  upright 
stems,  so  as  to  render  the  whole  effective  as  a 
fence,  and  at  the  same  time  preserve  all  the 
branches  alive.  For  this  purpose  the  branches 
to  be  plashed,  or  bent  down,  must  not  be  cat 
more  than  half  through,  in  order  that  a  sufficient 
portion  of  sap  may  rise  up  from  the  root  to  ke«p 
alive  the  upper  part  of  the  branches.  Where 
hedges  are  properly  formed  and  kept,  they  can 
very  seldom  require  to  be  plashed;  but  this 
mode  of  treating  a  hedge  is  most  valuable  in  the 
case  of  hedges  aboun£ng  with  hedgerow  trees, 
when  from  neglect,  or  from  any  c^or  causey 
the  hedge  has  become  of  irregular  growth. 

Vlaama  (Gr.).  The  fluid  of  the  blood  in 
which  are  suspended  the  red  particles,  to 
which  its  colour  is  due ;  it  oonsista  of  serum, 
holding  fibrin  in  solution.  It  is  sometimes 
called  liquor  9anguini». 

PiAsiCA.  (Gr.  an  image).  In  Minenlogj,  a 
slightly  translucent  kind  of  Chalcedony,  used 
by  the  ancients  as  a  gem  for  engraving 
upon.  It  is  of  a  grass-green  or  leek-gnjen 
colour,  sprinkled  with  yellow  and  whitish 
specks,  and  possesses  a  glistening  or  waxy 
lustre.  It  is  found  among  the  ruins  of  Rome, 
and  is  also  procured  in  India  and  China, 
on  Olympus,  at  Schwarzwald  near  Baden,  and 
Hauskofdr  near  Oppenau. 

Vlaater.  In  Pharmacv,  a  compound,  gene- 
rally of  oxide  of  lead  and  olive  o^,  for  exter- 
nal application. 

Vlastar  of  Varia.  Gvpntm,  or  sulphate 
of  lime,  commonly  termed  Puman  STOln^ 
and  found  abundantly  near  Paris,  and  in  this 
country  at  Chellaiton  in  Derbyshire,  and 
Newark  in  Nottinghamshire. 

Vlaatera  (Gr.  Iftwkturrpw,  Qer.  pflaster,  Fr. 
plAtre).  Cements  manufactured  of  gypsum  or 
sulphate  of  lime.  When  heated  to  about  300^. 
they  lose  about  twenty  per  cent,  of  water  and 
fall  into  a  white  powder  [Pi.astbb  of  Pabis]. 
which  made  into  a  thin  paste  with  water  soon 
solidifies,  and  .is  largely  used  for  taking  casts 
from  busts,  figures,  and  other  ornaments ;  ^t  is 
also  the  basis  of  stucco  and  oooffliola  or  arti- 
ficial marble.  Combined  with  alum  daring 
the  process  of  calcination,  Kem^s  centent  is 
obtained.  This  material  dries  more  alowly  than 
common  plaster,  but  is  much  hsuder,  of  a  less 
opaque  wnite,  and  is  more  durable..  Kebornt 
with  borax  and  other  substances,  still  harder 
and  finer  cements  are  made. 
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»  ^Or.  'rXma^uHij    se.   r4xiriy  ftom 
wkitr^mf  I  form).    In  Scnlptiire,  that  which 
etn  be  modelled,  as  day,  &a 

Ftastie  Clay.  A  day  capable  of  being 
lued  in  the  mannfactore  of  bncka  or  pottery 
of  a  eoarae  kind.  HatUe  day  is  also  the 
name  technically  giyen  by  geologists  to  the 
middle  group  of  the  lowest  division  of  the 
tertiary  rocks  in  England,  well  dereloped  near 
London,  and  immediately  underlying  tiie  beds 
called  London  da^.  There  are  corresponding 
beds  in  Paris  known  by  the  same  name  {ArgUe 
pUuHque). 

In  the  neighbonihood  of  London,  at  Wool- 
wich, the  beids  called  Woolwich  beds  include 
the  plastic  clay,  and  some  mottled  days,  sands, 
and  pebbles.  Generally  the  London  day  has 
entirely  masked  the  tme  condition  of  the  rock, 
but  it  here  eso^tes  from  its  trammels,  and 
anproadies  the  snrfiMe  in  a  distinct  and 
cnaiacteristic  form. 

VtastroB.  The  plate  forming  the  nnder 
side  of  the  shell  of  Chdonian  reptiles  is  so 
called. 

Vlafaalst  (Lat  platanista).  A  name  ap- 
plied by  Pliny  to  a  fish  in  the  river  Ganges, 
iiaTing  a  snout  and  a  tail  like  a  dolphin,  but 
much  laiger.  In  modem  Zoology,  it  is  the 
generic  appellation  of  the  Gangetic  dolphin 
{Piatanista  gangettea). 

Vtetmnns  (Lat ;  Gr.  -wKimifos).  The  only 
genus  of  the  order  FUUanaceat  a  group  now 
referred,  on  account  of  its  simple  carpel, 
rather  to  the  TJrtical  than  to  the  Amental 
aliianee,  in  which  it  formerly  stood.  The  spe- 
cies of  Matanutf  known  as  Plane-trees,  are 
lofty  trees  with  massiTS  trunks,  from  whidi 
the  bark  annually  scales  off,  leaving  a  smooth 
surface. 

The  Oriental  Plane-tree,  P.  oriontaOs^  so 
common  in  the  parks  and  plantations  of  this 
country,  grows  from  seven^  to  ninety  feet 
high,  and  forms,  when  standing  separately,  a 
majestic  object  The  wood  is  used  in  the 
Levant  and  in  Asia,  in  carpentry,  joinery,  and 
cabinet-making,  and  is  said  to  make  beautiful 
furniture  on  account  of  the  smoothness  of  its 
grain,  and  its  susceptibility  of  receiving  a  high 
polish.  P.  aeerifolia,  the  tree  commonly  ^;rown 
as  P.  occidentaHSf  is  as  large  and  magmfleent 
as  tlie  Oriental  Plane,  the  trunk  having  been 
known  to  attain  a  diameter  of  more  than  thir- 
teen feet  The  wood  in  seasoning  becomes  of 
a  dull  red  colour,  and  although  UMd  in  earpen 
try,  it  is  not  much  esteemed.  P.  racemoaa,  the 
(-alifomian  Plane,  has  a  wood  preferable  to 
that  of  P,  oeeidentaUSt  as  it  is  much  harder 
and  more  durable,  as  well  as  less  liable  to 
warp. 

VlatbMid  (Fr.  plate  bande).  In  Archi- 
tecture, a  square  moulding  prqjecting  less  than 
its  height  or  breadth.  The  fillets  between 
the  ihites  of  a  column  are  sometimes  called,  im- 
properly, by  this  nsme,  which  is  also  sometimes 
used  to  denote  the  lintel  of  a  door. 

ViBto  (Qer.  platte,  Gr.  vXor^).  In  Archi- 
teetare,  a  piece  of  timber  lying  horisontally  on 

V0L.U.  929 


PLATINUM 

a  wall  for  the  purpose  of  receiving  the  ends  of 
girders,  joists,  rafters,  &c 

PcjLTB.  The  name  usually  given  to  gold 
and  silver  wrought  into  artieles  of  household 
furniture.  For  the  regulations  under  which 
the  manufacture  of  plate  is  carried  on,  see 
the  Com.  Diet. 

Vlate  CNwMi.    [Glass.] 

^tateanz.  In  Physical  Geography.  [Tablb 
Lani>s.] 

Vlaten.    In  Printing.    [Pbbss.] 

Vlatfinm  (Fr.  plateforme,  Ital.  piatta  forma). 
In  Architecture,  a  plane  surface,  lying  level,  of 
any^  materials,  for  the  reception  of  the  foun- 
dations of  a  building,  or  for  the  piers  of  a 
bridge;  also  a  level  scaffolding  raised  above 
the  ground  for  a  temporary  purpose. 

PiATFOBM.  In  Artillery,  the  floor  on  which 
a  piece  of  ordnance  is  placed.  Platforms 
should  be  level  transversdy,  and  have  a 
gentle  incline  from  the  rear  to  the  fronts  to 
check  recoil,  and  to  &dlitate  the  running  up 
of  guns. 

Vlatform  IVlnnroii.  In  Artillery,  a  car- 
riage on  four  wheels,  fitted  for  the  transport  of 
guns,  mortars,  traversing  platforms,  or  other 
heavy  stores. 

Vlatinir*  The  art  of  covering  copper  and 
other  metals  with  silver  or  gold :  it  is  effected 
in  various  wavs.  Sometimes  the  silver  is  at- 
tached to  and  rolled  out  with  the  copper  hj 
pressure ;  sometimes  the  one  metal  is  predpi- 
tated  from  its  solutions  upon  the  other ;  and 
manufacturers  have.latdy  availed  themselves 
of  dectro-chemical  decomposition  for  the  pur- 
pose.   [V0LTATYPB.J     .    . 

Vtatiiilrtdiiiiii.  .  An .  aUojr  of  platinum 
and  iridium  found  .  with .  platinum  m  small 
silver-white  rounded  grains  in  the  Ural, 
Brazil,  &c. 

Vlatlniim  (Span,  nlatina).  A  metal  of  a 
white  colony  exce(Bdingly  ductile,  malleable,  and 
difficult  of  fusion.  It  is  one  of  the  heaviest  sub- 
stances known,  its  spedflo  gravity  being  21*5. 
It  undergoes  no  change  from  air  or  moisture, 
and  is  not  attached  by  any  of  the  puro  adds ; 
it  is  dissolved  by  chlorine  and  mtromuriatic 
add,  and  is  oxidised  at  high  temperatures  by 
pure  potassa  and  lithia.  It  is  found  chiefly  in 
South  America  and  in  the  UraHan  Mountains, 
usually  in  small  grains  of  a  metallic  lustre,  as- 
sodated  or  combined  with  palladium,  rhodium, 
iridium,  osmium,  and  ruthenium,  and  with 
copper,  iron,  lead,  titanium,  chromium,  gold  and 
silver ;  it  is  also  commonly  mixed  with  alluvial 
sand.  The  particles  are  seldom  so  large  as  a 
small  pea,  but  sometimes  lumps  have  been 
found  varying  f^m  the  sise  of  a  hazel  nut  to 
that  of  a  pigeon's  egg.  In  1826,  it  was  first 
discovered  in  a  tfein  associated  with  gold  by 
Boussingault,  in  the  province  of  Antioquia,  in 
South  America.  When  a  perfectly  clean  surface 
of  platinum  is  presented  to  a  mixture  of  h^rdro- 
gen  and  oxygen  gas,  it  has  the  extraordinary 
property  of  causing  them  to  combine  so  as  to 
form  water,  and  often  with  such  rapidity  as  to 
render  the  metal  red  hot:  sjiongy ptatinum,  as 
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it  is  nmukUy  called,  obtained  by  beating  the  am- 
monio-chloride  of  platinnm,  is  most  effective  in 
producing  this  extraordinary  result ;  and  a  jet 
of  hydrogen  directed  upon  it  may  be  inflamed  by 
the  metal  thus  ignited,  a  property  which  has 
been  applied  to  the  construction  of  conTenient  in- 
struments for  procuring  a  light.  This  is  a  good 
illustration  of  what  has  been  termed  eatalytie 
action.  The  atomic  weight  of  platinom  is  about 
98-56.  It  is  precipitated  from  its  nitromuriatic 
solution  by  sal  ammoniac,  which  throws  it  down 
in  the  form  of  a  yellow  powder,  composed  of  bi- 
chloride of  platinum  and  sal  ammoniac  For  a 
long  time  bars  of  platinum  were  only  obtained 
by  a  process  suggested  by  I>r.  Wollaston,  in  which 
the  spongy  platinum  was  compressed  and  the 
grains  made  to  adhere  by  welding  at  a  white 
heat  It  has  lately  been  made  by  intensely 
heating  the  Aisible  allcr^  of  lead  and  platinum 
in  a  chalk-lime  fhmace  by  the  o:i^-hyarogen  or 
oxy-coal-gas  flame.  The  impurities  are  thus 
driven  off,  and  the  fused  platinum  is  then  cast 
into  ingots.  In  the  International  Exhibition  of 
1862,  a  mass  of  platinum  thus  prepared  was 
exhibited  weighing  230  lbs.,  and  valued  at 
8,840/. 

There  are  some  peculiarities  belonging  to 
platinum  and  its  associates,  which  deserve 
notice,  in  reference  to  their  atomic  weights  and 
their  specific  gravities,  and  which  have  led  to 
their  division  into  two  groups  of  three  each, 
as  follows : — 

Bp.  0r.      atom*  wt. 

Platinum 2115  -     98*56 

Iridium 21*15         98*56 

Osmium 21*40         99*41 

Palladium     .    .    .    .     11*8  5324 

Rhodium 12*0  52*16 

Kuthenium    ....     11*8  52*11 

It  will  be  observed  that  the  specific  gravities 
and  atomic  weights  of  the  first  group  are  al- 
most identical ;  as  also  are  those  of  the  second 
group,  the  specific  grayities  and  atomic  weights 
of  which  are  almost  precisely  one-half  of  those 
of  the  first  group. 

The  resistance  of  platinum  to  heat  and  che- 
mical agents  renders  it  a  valuable  article  in 
the  laboratory,  and  utensils  of  it  upon  a  large 
scale  are  employed  in  some  manufactures,  more 
especially  in  those  of  sulphuric  acid. 

VlatoBio  Bodies.  The  five  regular  geo- 
metrical solids,  so  called  because  Uiey  were 
treated  of  or  described  by  Plato.  They  are 
the  tetrahedron,  the  hexahedron,  the  octahedron, 
the  dodecahedron  and  the  ioosahedron.  Besides 
these  five,  there  can  be  no  other  solids  bounded 
by  Uke,  equal,  and  regular  plane  figures,  and 
whose  solid  angles  are  all  equal. 

VlatoBlflm.  The  philosophy  of  Plato.  The 
leading  characteristic  of  the  mind  of  Plato  is 
its  comprehensiveness.  This  quality  discovers 
itself  equally  in  the  form  in  which  his  philo- 
sophy is  communicated,  and  in  that  philosophy 
itself.  The  form  is  that  of  the  dialogue.  The 
Dialoffttss  of  Plato  are  at  once  vivid  representa- 
tions of  Athenian  life  and  character,  and  oon- 
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I  stituent  parts  of  a  sj^em  of  mdvefsal  plulo- 
I  sophv ;  the  harmonious  productions  of  a  genius 
which  combined  the  dramatic  imagination  with 
the  sdentific  intellect  in  a  degree  which  has 
never  before  nor  since  been  equalled.  It  is  in 
this  circumstance  that  we  must  seek  alike  for 
the  infiuence  which  Plato's  writings  haye  ex- 
erted, and  for  the  difficult  of  ri^tly  appre- 
hending their  meaning.  What  has  been  said 
of  history  in  general  may  with  equal  truth  be 
applied  to  the  Platonic  dialogues — ^that  thej 
are  'philosophy  teaching  by  examples.'  In 
place  of  a  forznal  refutation  of  aophistiy,  we 
are  introduced  to  living  sophists ;  in  the  room 
of  an  elaborate  system  of  philosophy,  we  meet 
the  greatest  philosophers  of  his  day,  mson- 
ing  and  conversing  with  disciples  eager  in  the 
pursuit  of  knowlec^e— with  Athenians  full  of 
natural  prgudices,  with  men  abounding  with 
individual  peculiarities.  In  some  of  these  the 
refutation  of  false  philosophy,  in  others  the 
establishment  of  his  own,  is  the  leading  object ; 
while  others,  again,  seem  chiefly  designed  as 
exemplifications  of  scientific  method  generally; 
though  there  are,  perhaps,  none  which  do  not 
contribute  to  the  gradual  developement  of  his 
own  system. 

But  it  is  not  merely  in  the  form  in  wbkh. 
his  doctrines  are  clothed  that  we  discern  the 
comprehensiveness  of  Plato's  genius.  The 
same  quality  is,  as  we  hare  said,  equally  ap- 
parent in  the  philosophy  of  which  his  dialogaes 
are  the  yehide.  By  referring  to  the  ar&les 
Elbatic,  Ionic,  and  Ptthagosban  Pbilo- 
sopHT,  the  reader  will  be  able  to  farm  some 
conception  of  the  systems  which  preceded  that 
of  Plato.  In  each  of  these  some  leading  ides 
is  taken  up,  and  traced,  generally  to  the  exdu- 
sion  of  all  others,  through  all  its  possible  eon- 
seqnences.  These  three  schoola  may,  indeed, 
be  severally  taken  as  the  representatives  of  the 
three  constituent  portions  of  universal  philo- 
sophy :  the  Eleatics  of  the  logical  or  dialectic; 
the  lonians  of  the  physical ;  and  the  ^^tha- 
goreans,  though  in  a  less  exdusive  degree,  of 
we  ethical  element  It  was  in  Plato  that  these 
different  tendendes  first  converged.  Each, 
viewed  by  itself^  was  essentially  psrtial  and 
one-sided,  and,  with  whatever  of  truth  it  might 
contain,  must  necessarily,  by  its  very  exda- 
siveness,  combine  mudi  of  error.  Of  this  dr- 
cumstance  the  sophists  had  taken  advantage, 
and,  by  setting  the  doctrines  of  one  system  in 
contradiction  to  those  of  another,  \md  soe- 
ceeded  in  introdudng  a  universal  scepd- 
dsm.  Plato  was  thus  led  clearly  to  dinem 
the  necessity  of  laying  the  foundations  of 
sdence  deeper  than  Uiey  had  been  laid  by  his 
predecessors.  The  ultimate  unity  of  all  know- 
ledge, properly  so  called,  and  the  mntoal  de- 
pendence of  all  its  parts  on  each  other,  is 
the  fundamental  hypothesis  of  his  philosophy. 
How  this  first  prindple  was  to  be  attained 
whether,  indeed,  it  were  attainable  or  not, 
could  only  be  ascertained  by  a  previous  enquiir 
into  the  nature,  not  of  f»emff,  but  of  JkmoKdedgi. 
This  is  one  ma^whidi  distinguishes  Plato  from 
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earlier  speculators ;  and  it  is  important  to  bear  [ 
it  in  mind,  if  we ,  would  form  a  correct  esti-  > 
mate  of  the  services  rendered  by  him  to  the 
progress  of  philosophy.  The  hjnt  was  un- 
questionably given  by  Socrates,  bat  Plato  was 
the  only  one  among  his  immediate  disciples 
who  appears  to  have  followed  it  up.  He  may, 
in  truth,  be  styled  the  founder  of  the  ancient 
psychology ;  and  the  dialogue  entitled  Theate- 
iua  may  J[)e  considered  one  of  the  most  im- 
portant contributions  to  the  most  important 
branch  of  that  science,  the  theory  of  percep- 
tion and  judgment,  which  antiquity  affords. 
It  is  in  this  dialogue  that  the  negatire  side 
of  the  enquiry  into,  knowledge  is  contained. 
Knowledge,  it  is  there  shown,  is  not  to  be  con- 
founded either  with  the  impressions  on  the 
senses,  or  with  the  judgments  (^(at)  founded 
upon  them.  Sensation,  by  its  yeiy  nature,  is 
relatiye  only ;  it  is  the  joint  effect  of  the  condi- 
tions of  our  internal  constitution  and  a  motion, 
or  change,  communicated  from  without.  Judg- 
ment, in  so  far  as  it  is  founded  on  a  prior  im- 
pression, can  have  no  validity  save  in  reference 
to  that  impression.  Pure  knowledge,  therefore, 
if  it  exist  at  all,  must  be  sought  in  some  other 
direction.  It  is  here  that  the  celebrated  doc- 
trine of  ideas  finds  its  place.  Without  enter- 
ing into  the  question  more  deeply  than  our 
limits  allow,  it  is  sufficiently  dear  that  no 
other  word,  such  as  conception,  notion,  or  the 
like,  is  adequate  to  convey  all  that  Plato  meant 
by  an  idea,  [Univbbsals.]  Having  failed  in 
finding  alike  knowledge  in  the  senses  and  per- 
manent being,  its  object  in  nature,  he  was  driven, 
in  order  to  ayoid  the  sophistic  doctrine  of  the  re- 
lative nature  of  all  knowledge,  to  seek  for  the 
true  objects  of  reason  in  something  distinct  from 
the  material  universe.  In  place  of  the  doc- 
trine of  Protagoras,  *  Man.  is  the  measure  of 
all  things,'  he  substituted,  *  God  is  the  measure 
of  all  things ; '  meaning  by  this,  as  he  else- 
where ezpLiins  himself,  that  in  the  divine 
nature  reason  and  being  are  one.  From  this 
original  unity,  which  is  denominated  by  Plato 
the  good,  or  the  supreme  good,  proceed,  on  the 
one  hand,  human  reason ;  on  the  other,  those 
ideas  which  constitute  all  in  nature  that  is 
rf  al ;  i.  e.  all  that  the  reason  can  apprehend. 
We  might  hence  be  led  to  suppose  that  the 
modem  term  law  may  be  correctly  used  in 
place  of  the  Platonic  idea.  But,  when  we 
examine  the  matter  more  narrowly,  we  shall 
find  an  essential  difference  between  the  two 
words,  not  merely  in  the  ontological  or  theo- 
logical considerations  just  referred  to,  but  also 
in  the  habit^  which  Plato  inherited  from  his 
master  Sooates,  of  referring  the  laws  of  the 
universe  to  a  moral  or  ideological  standard. 
The  three  great  ideas  of  truth,  beaut;^,  and 
order  or  fitness,  are  the  ultimate  unities  to 
which  he  conceives  it  to  be  the  business  of  the 
reason  to  refer  all  its  conceptions.  These 
ideas  are  themselves  included  in  the  highest 
unity,  or  God,  from  whom  it  is  that  they  derive 
their  reality.  But  the  supreme  nature  is  to  us 
incomprehensible ;  it  is  in  the  consciousness 
931 


our  separation  from  the  great  source  of  being 
that  philosophy  takes  its  rise.  The  senses 
first  suggest  to  us  this  want:  we  strive  to 
bring  their  phenomena  under  general  concep- 
tions; and  every  attempt  to  understand  the 
sensible  is  a  self-recognition  of  the  reason,  and 
a  step  towards  divinity.  Theology  is  therefore 
the  ultimate  science  in  which  all  the  other 
sciences  converge :  dialectics  as  the  science  of 
the  true,  ethics  as  the  science  of  the  morally 
beautifal,  and  physics  as  that  which  discerns 
the  order  and  fitness  of  outward  things.  Such 
is  a  very  imperfect  sketch  of  the  Platonic  idea  of 
science  in  its  three  constituent  parts.  Although 
the  threefold  division  above  given  is  nowhere 
expressly  laid  down  in  the  written  works  of 
Plato^  the  fact  that  it  is  taken  for  granted  by 
his  immediate  successors,  Xenocrates  and  Ari- 
stotle, justifies  us  in  supposing  that  it  formed 
part  of  Plato's  oral  communications.  But, 
besides  this  comprehensive  view  of  universal 
science,  we  are  indebted  to  Plato  for  many 
valuable  discoveries,  and  many  more  most 
pregnant  hints,  in  subordinate  branches  of 
enquiry.  Among  these  may  be  enumerated  the 
discussion  of  the  theory  of  pleasure  and  pain, 
and  their  relation  to  desire  and  emotion,  in  the 
FkUebtis ;  of  the  first  principles  of  the  science 
of  grammar  in  the  Cratifltts  and  Sophist;  of 
the  nature  of  mathematical  science,  and  its 
place  in  general  philosophy,  Bep.  vi.  &c.  In 
the  BepuSie,  whidi  contains  the  substance  of 
his  moral  doctrines,  the  intention  of  Plato 
manifestly  was  to  develope  the  idea  of  perfect 
humanity,  alike  in  the  individual,  and  in  what 
he  resided  as  an  enlarged  transcript  of  the 
individual,  the  state.  [Enucs;  Libbrtt.]  The 
most  important  contribution  to  the  study  and 
right  understanding  of  the  Platonic  philosophy, 
with  which  modem  times  have  furnished  us,  is 
to  be  found  in  the  arrangement  of  his  Dialogues, 
and  the  introduction  prefixed  to  each,  by 
Schleiermacher,  a  work  which  has  been  trans- 
lated into  English.  (Hitter,  Gesch.  der  Phi- 
loaopMet  b.  viii.;  Trendelenburg's  Idea  Hat 
ex  Ariaioi,  iUust. ;  G.  H.  Lewes,  Bioaraphieal 
HuUrry  of  BkHowphy,  The  best  editions  of 
PUto's  works  are  those  of  Bekker  and  Stall- 
baum,  186S-60.  For  an  account  of  his  life, 
see  Ast's  Leben  und  Sehriflen  Platan.) 

In  1860,  Dr.  Whewell  published  ThePlatonio 
IXaloguea  for  English  Beaders.  But  the  great 
work  whidi  will  now  be  consulted  y  English 
scholars  is  that  of  Mr.  Grote,  Plato  and  the  other 
Companions  of  Socrates^  1865,  in  which  the 
several  theories  respecting  the  purpose  of  the 
Platonic  philosophy  are  examined  to  the  foun- 
dation, and  the  critical  questions  connected  with 
the  authenticity  of  the  philosopher's  several 
works  fully  discussed.  The  practical  conclu- 
sion arrived  at  by  Mr.  Grote,  is  that  in  the 
writings  of  Plato  no  one  system  is  to  be  found 
to  which  he  adhered  consistently  through  life ; 
the  reason  assigned  by  Mr.  Grote  being  that 
Plato  deliberately  refused  to  promulgate  his 
system.  Mr.  G.  II.  Lewes  (Fortnightly  Beview, 
I  Sept.  1,  1866)  maintains  that  he  never  framed 
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OBO,  and  tliat  the  staraetord  of  the  BialogneB  of ! 
Search  and  the  Bialo^es  of  Exposition  is  so 
self -contradictory  on  all  p(nnt8  that  no  system 
of  philosophy  can  possibly  be  detached  from 
them.  Mr.  Ghrote  in  the  same  spirit  remarks 
that  when  Plato  propounds  positive  dogmas, 
'he  does  not  bring  them  face  to  face  with  ob-  ' 
jection,  nor  verify  their  authority  by  showing 
that  they  aflbrd  satisfactory  solution  of  the  dif- 
ficulties exhibited  in  his  negative  procedure. 
The  two  currents  of  his  speculation,  the 
affirmative  and  the  negative,  are  distinct,  and 
indepen4ent  of  each  other.  Where  the  affirm- 
ative is  especially  present  (as  in  Timaus\  the 
negative  altogether  disappears.  Timseus  is 
made  to  proclaim  the  most  sweeping  theories, 
not  one  of  which  the  real  Sokrates  would  have 
suffered  to  pass  without  abundant  cross-exami- 
nation ;  but  the  Platonic  Sokrates  hears  them 
with  respectful  silence,  and  commends  after- 
wards.' 

Platoon  (Fr.  peloton,  a  ball  of  thread; 
Piedm.  plat6n :  Wedgwood).  In  the  Military 
art,  this  word  was  formerly  used  to  signify  a 
small  square  body  of  musketeers,  drawn  out 
from  the  main  body  to  strengthen  the  angle 
of  a  larger  square,  or  to  do  duty  in  ambus- 
cades or  defiles,  &c.,  when  theie  was  not  room 
for  whole  re^ments  or  battalions  to  act. 

The  word  is  now  never  used,  except  to  denote 
a  number  of  recruits  assembled  for  instruction ; 
and  in  the  expression  platoon  exercise^  which 
means  the  exercise  for  loading  and  firing, 
as  distinguished  from  the  manual  exercise,  or 
drill  for  carrying  the  rifle  or  earbine  in  various 
positions. 

yiattaoilto.  A  binoxide  of  lead  from 
Leadhills  in  Lanarkshire,  where  it  occurs  in 
iron-black  hexagonal  crystals,  with  the  edges 
truncated.    Named  after  Plattner. 

Ptatynrliineo  (Ghr.  vAor^^^it,  broad'^oeed). 
The  name  of  a  section  of  the  LinAsean  genus 
Simia,  including  those  species  which  have  the 
mostrils  separated  by  a  wide  intersMee.  These 
monkeys  are  peculiar  to  the  New  World. 

WUijmcimmM  (Gr.  vXarOs,  and  trAfiOt  body). 
The  name  of  a  family  of  Coleopterous  insects 
comprehending  species  with  a  wide  and  mtich 
depressed  body.  These  insects  are  found 
under  the  bark  of  trees,  and  form  the  genus 
Cucufus  of  Fabricius,  now  subdivided. 

Moadliiff  (Fr.  plaid).  Pleadings,  in  English 
Law,  are  the  preparatory  aUegations  in  writing 
which  intervene  between  the  commencement  of 
a  cause  and  its  trial. 

The  first  object  in  deciding  a  dispute  between 
two  litigant  parties  is  always  to  ascertain  the 
cubject  for  decision.  This  must  be  accomplished 
by  disengaging  the  point  in  debate  firom  all 
the  extraneous  matter  in  which  the  complaints 
and  answers  of  the  respective  parties  have  in- 
volved it.  This  is  the  principle  from  which 
all  the  subtleties  of  the  system  of  pleading, 
commonly  called  special  pleadintf,  are  derived ; 
and,  in  so  fa>  as  it  has  aep>arted  from  this  ob- 
ject, it  has  wandered  from  its  original  purpose. 

Pleadings  were  conducted  orally  in  the  first 
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tames  of  our  juiisprudence ;  the  parties,  or 
their  advocates,  exposing  the  state  of  fiuta  on 
whidi  they  relied  successively  before  the  judge, 
who  moderated  between  them,  and  answering 
each  other  until  the  judge  was  able  to  fix  upon 
the  point  at  issue,  as  it  was  called ;  i.  e.  the 
question,  whether  of  fact  or  law,  on  which  the 
judge,  or  the  jury,  was  eventually  to  decide. 
Hence  issues  are  said  to  be  m  fact  or  in  law. 
The  same  principle  governs  the  course  of 
written  pleadiiws  now  adopted. 

The  plaintive  or  complaining  party,  having 
summoned  the  defendant  into  court  by  a  writ 
of  summons,  makes  his  statement  of  the  nature 
of  his  complaint,  which  is  termed  a  dedara- 
turn.  The  defendant  may  now  answer  him, 
either  by  denying  that  thero  is  any  ground  in 
law  for  the  action,  because  there  u  defect  in 
substance  in  the  plaintiff's  alleged  rig^t^  or  de- 
fect in  form  in  his  proceedings ;  or  by  contro- 
verting the  facts  which  he  alleges,  or  alleging  new 
£EUits  in  answer  to  them.  In  the  former  case 
the  defendant  demurs  to  the  declaration ;  in  the 
latter  case  he  answers  by  one  or  more  jieas. 

A  demurrer  may  take  place  either  at  this  or 
at  any  subsequent  stage  of  the  proceedings; 
and  may  be  made  either  by  plaintiff  or  defen- 
dant If  the  demurrer  comes  to  be  azgoed 
(which  is  done  in  term  time,  or  in  bendi,  before 
the  judges  of  the  court  in  which  the  action 
is  brought),  the  court  will  examine  the  w)iole 
pleadings  on  both  sides ;  and  their  dedmon  on 
thepoint  of  law  is  final  as  to  the  action. 

The  defendant  may  answer  or  traverse  the 
facts,  (1)  by  pleading  what  is  termed  the  general 
issue;  a  form  which,  in  its  original  significa- 
tion, implied  an  absolute  denial  of  the  facts 
on  which  the  plaintiff  founded  his  complaint ; 
although  by  tne  refinements  introduced  into 
pleading,  the  general  issue  was  formerly  admit- 
ted, in  each  of  the  several /omu  of  action,  not 
only  to  deny  the  plaintiff's  facts,  but  to  allow 
the  defendant  to  bring  forward  other  fiicts  in 
answer.  These,  however  more  properly  form 
the  subject  (2)  of  special  pleas,  and  are  now 
submitted  in  that  manner.  When  the  de- 
fendant admits  aU  or  a  part  of  the  plaintiflTs 
facts,  but  relies  on  certain  other  £b^  as  ex- 
onerating him  from  the  liability  asserted  by  the 
plaintiff,  he  ought  to  state  these  facts  in  answer ; 
for  instance,  in  order  to  answer  the  claim  of  a 
debt,  that  it  is  barred  by  length  of  time,  or 
that  the  defendant  has  a  set-off  to  allege  against 
it :  this  is  termed  a  plea  by  way  of  confessicui 
and  avoidance.  To  this  the  plaintiff  may  reply 
in  his  second  statement,  caUed  a  rtpUeatitm, 
either  by  denying  the  defendant's  facts,  i.  e.  a 
replication  by  wixy  of  traverse,  or  by  alleging 
fresh  ones;  the  defendant  may  deny  these, 
or  again  allege  fresh  ones,  in  his  rejoinder', 
sometimes  a  sttrrffoinder,-&  rebutter,  and  a 
surrebutter  may  be  added ;  and  the  edifice  of 
pleading  is  raised  by  stories  gradually  nanx»w- 
ing,  by  the  exclusion  of  superfluous  facts,  until  it 
reaches  its  summit  in  the  production  of  one  or 
taore  definite  issues,  either  in  law  or  fact,  the 
decision  of  which  finally  arranges  the  dispute. 
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Thvui,  in  an  action  of  debt,  Uie  defendant 
pleads  spedaUy  the  statute  of  limitations,  i.e. 
that  more  than  six  years  faaye  passed  since 
the  caose  of  action  accrued ;  the  plaintiff  replies, 
admitting  the  length  of  time,  but  alleging  that 
the  defendant  has  since  promised  to  paj  the 
debt ;  this  the  defendant  denies  in  his  rejoinder ; 
and  hereupon,  i.e.  on  the  fact  of  the  promise, 
issue  is  joined. 

A  plaintiff  complains  of  breach  of  covenant 
by  his  lessee,  in  not  repairing  premises.  The 
defendant  pleads,  admitting  the  lease  and  the 
want  of  repair ;  but  alleges  3iat  he  had  receiyed 
from  the  plaintiff  a  release  from  all  his  liability. 
The  plaintiff  replies,  admitting  the  release,  but 
asserting  that  it  was  obtained  from  him  by 
force  or  duress.  The  defendant  may  perhaps 
deny  the  legal  sufficiency  of  this  ground,  or 
demur  to  the  rtplicaiian;  or  he  may  traverse  it 
in  his  rejoinder,  denying  the  force  or  duress. 
In  the  former  case,  an  issue  of  law  is  raised 
for  the  court ;  in  the  latter,  an  issue  of  fact  for 
the  jury. 

The  attorneys  for  the  parties  deliver  in  their 
Tespective  pleadings  on  ]pai>er  to  the  officers  of 
the  court  YHien  issue  is  joined,  these  plead- 
ings are  entered  on  a  parchment  roll,  on  which 
the  issue  is  likewise  entered.  This  roll  is  called 
the  record,  and  is  preserved  as  an  authentic 
memorial  of  the  proceedings  in  the  case;  the 
verdict,  and  the  judgment,  being  entered  on  it. 

The  system  of  pleading  at  law  gradually 
attained  a  highly  artificial  state,  and  its  strict- 
ness and  subtlety  were  not  unfrequently  the 
cause  of  great  delay  and  expense  to  litigants, 
who  found  their  causes  determined  rather  on  a 
technical  point  of  pleading  than  on  the  sub- 
stantial merits  of  the  case.  An  extensive  reform 
of  the  whole  system  was  accordingly  introduced 
in  1852  by  the  Common  Law  Procedure  Act  of 
that  year,  which,  without  interfering  with  the 
geneial  principles  of  pleadings,  has  greatly 
simplified  and  improved  the  details  of  practice. 

Pleading  in  Equity. — The  system  of  pleading 
in  equity  differs  materially  £nom  that  adopted 
at  law.  In  a  suit  in  equity,  all  persons  having 
any  interest  whatever  in  the  subject-matter  of 
the  proceeding,  must  be  in  some  way  represented 
in  it,  and  the  court  takes  possession  as  it  were 
of  the  whole  matter,  directs  accounts  or  en- 
quiries when  necessary,  and  decides  upon  the 
rights  of  the  different  parties.  Suits  in  equity 
are,  therefore,  for  the  most  part  of  a  more  com- 
plicated nature  than  actions  at  law,  and  less 
capable  of  being  reduced  to  an  affirmance  by 
the  one  party  and  a  denial  by  the  other  of 
a  particular  fact»  on  which  an  issue  can  be 
joined,  and  which,  when  decided,  terminates  the 
proceedings.  The  plaintiff  in  equity  commences 
by  filing  a  bill,  which  stiU  retains  the  suopli- 
cant  form  of  an  application  to  the  lord  chan- 
cellor for  his  intervention  to  prevent  or  remedy 
ii\]'ustice.  The  biU  contains  a  concise  state- 
ment of  the  plaintiffs  case,  followed  by  a  prayer 
for  the  relief  to  ^hich  he  deems  himself  entitled, 
as  for  an  injunction  agains  the  infringement 
of  a  patent,  for  the  administiation  of  a  testa 
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toi^s  estate^  for  a  declaration  of  the  rights  of 
the  parties  entitled  to  trust  property,  or  the 
like.  The  plaintiff  has  the  power  of  interro- 
gating the  defendant  minutely  with  respect  to 
the  &Ab  stated  in  the  bill,  for  the  purpose  of 
obtaining  discovery  or  admissions  with  respect 
to  them ;  and  the  defendant,  whether  so  inter- 
rogated or  not,  is  at  liberty  to  file  answers  to 
the  bill  for  the  purpose  of  stating  his  own 
view  of  the  case.  Both  bill  and  answers  are 
printed,  andprinted  copies  are  deposited  among 
the  records  of  the  court  In  the  regular  course 
the  plaintiff  now  files  a  replication  to  the  an- 
swers, which  puts  the  parties  at  issue,  and  they 
then  proceed  to  adduce  proofs  of  the  factfl 
when  necessary,  and  the  cause  is  set  down  for 
hearing  and  a  decree  made,  either  interlocutory 
or  final  as  the  case  may  be.  At  the  present 
time,  however,  it  is  usual  for  the  plaintiff,  in- 
stead oi filing  replicaHon,  t/omove  for  a  decree, 
by  whidi  means  the  cause  is  brought  on  in 
a  more  summary  waj.  A  defendant,  instead 
of  answering  the  plamtiff  s  bill,  may  demur  or 
flead  to  it  under  similar  circumstances  to  those 
above  referred  to  in  which  such  defences  are 
admitted  at  law.  Demurrers  in  equity  are  not 
unfrequent»  and  often  furnish  a  ready  mode  of 
deciding  the  point  at  issue  between  the  parties. 
Pleas  are  less  common,  and  are  discountenanced 
by  the  courts,  who  usually  consider  the  plaintiff 
to  be  entitled  to  discovery  by  obtaining  an 
answer  from  the  defendant,  unless  some  valid 
objection  appears  upon  the  fiice  of  the  bill  and 
is  taken  by  demurrer.  The  system  of  pleading 
in  equity,  though  ^eneraUv  free  from  the  sub- 
tlety and  techmcahty  which  formerly  prevailed 
at  law,  became  by  degrees  subject  to  prolixity 
and  other  faults  involving  delay  and  expense, 
and  an  efficient  reform  was  introduced  in  the 
year  1852  by  the  stat  16  &  16  Vict.  e.  86,  and 
the  general  orders  made  under  that  Act 

Both  at  law  and  in  equity  the  parties  may 
now  state  a  special  case  for  the  opinion  of  the 
court  upon  any  matter  of  law  without  the 
delay  and  expense  of  a  regular  action  or  suit, 
and  at  law  a  question  of  fact  may^  in  like 
manner  be  stated  for  the  opinion  of  a  jury,  but 
without  pleadings. 

Plaasore  Orouiid.  That  portion  of  ground, 
adjoining  a  dwelling  in  the  country,  which  is 
exclusively  devoted  to  ornamental  purposes. 
In  the  ancient  style  of  gardening,  the  pleasure 
ground  was  laid  out  in  straight  walks  ana  regular 
or  symmetrical  forms,  commonly  borrowed  from 
architecture ;  but  in  the  modem  style  it  is  laid 
out  in  winding  walks,  and  in  forms  borrowed 
from  nature.  A  portion  of  lawn  or  smooth 
grassy  surface  may  be  considered  as  essential 
to  the  pleasure  ground  under  both  styles. 

VlebelAiis  (Lat  plebs).  The  free  citizens  of 
Rome  who  did  not  come  under  the  class  of  the 
patricians  or  clients.  Though  personally  inde- 
pendent, they  had  in  early  times  no  political 
power,  the  government  being  entirely  in  the 
hands  of  the  patricians,  who  formed  the  original 
populus  (Gr.  v6kis)  or  people. 

The  origin  of   the  plebs  is  a  subject  of 


Digitized 


by  Google 


PLEBISCITUM 

oontroTersy,  which,  from  a  laok  of  historical 
recorda,  it  is  perhaps  impossible  to  settle  oon- 
dusivelj.  The  relation  of  the  plebs  to  the 
CuENTS  is,  especially,  obscure;  but  if  it  be 
admitted  (and  the  conclusion  is  at  least  doubt- 
ful) that  all  plebeians  were  originally  included 
in  the  Clientela,  from  which  some  had  succeeded 
in  emancipating  themselyes,  and  that  the  citi- 
zens of  Alba  and  other  towns  were  incorporated 
into  the  plebeian  ranks,  then  the  whole  body  of 
Koman  citizens  consisted  of  two  classes,  both 
sprung,  in  part  at  leasts  from  the  same  stock, 
but  between  which  there  was  no  right  of  inter- 
marriage (ju»  connubU).  The  plebeians,  thus 
prohibited  from  allying;  themselyes  with  patri- 
cian families  by  marriage,  were  also  debarred 
from  the  fran<^se  (Jus  suffragii),  and  from 
filling  any  public  offices;  and  in  default  of 
any  defined  relations  with  the  ruling  dass, 
were  entirely  without  legal  remedies  against 
the  oppression  of  the  patrician  houses.  This 
state  of  things  led  necessarily  to  a  struggle 
between  the  two  orders,  in  which  the  plebeians, 
haying  laid  the  foundation  of  their  freedom 
by  the  establishment  of  the  tribunate,  slowly 
wrested  from  the  patricians  the  priyilege  of 
filling  the  seyeral  magistracies,  and  oyerthrew 
the  religious  barriers  which  at  the  outset  had 
placed  a  barrier  between  the  two  classes. 
The  history  of  this  struggle  is  given  by  Livy, 
Dionysius,  and  other  writers;  but  no  con- 
temporary accounts  have  come  down  to  us,  nor 
have  we  any  warrant  for  affirming  that  any 
such  accounts  ever  existed,  while  the  narratives 
which  wo  possess  contradict  each  other  and  them- 
selves in  the  order  of  the  incidents  and  the 
motives  and  policy  of  the  actors.  Plebeian 
grievances  are  said  to  be  removed  by  enact- 
ments which  are  apparently  not  designed  to 
relieve  them ;  and  complaints  which  hi&  seem- 
ingly been  foi^gotten  am  sometimes  revived  for 
no  very  obvious  reason.  So  again,  down  to  the 
law  of  Publilius  Volero^  assigned  to  the  year 
470  B.  c,  political  agitation  had  reference  to 
the  struggles  between  the  patricians  and  the 
plebeians,  to  demands  for  plebeian  offices,  or  for 
a  redistribution  of  lands ;  but  at  this  point  all 
these  causes  for  excitement  suddenly  disappear, 
and  in  their  place  we  have  an  absorbing  desire 
for  the  compilation  of  a  code  of  written  laws. 
The  details  of  the  great  conflict  between  the 
two  orders  of  Roman  citizens  can  thus  be 
traced  with  no  greater  certainty  than  the  other 
events  of  Koman  history  down  to  the  period  of 
the  Punic  war.  (Sir  G.  C.  Lewis,  CrcMiiiiy  of 
Early  Rovmn  HUtory.) 

PlebtooitQiii  (Lat.  a  deerm  of  the  people). 
In  Roman  History,  a  law  enacted  hj  the 
comitia  of  tribes  on  the  rogation  of  a  tribune. 
In  after  times  plebiscita  acquired  the  force  of 
leges,  which  at  first  could  only  be  passed  with 
the  consent  of  the  patricians. 

Pleotognatlies  (Gr.  vAcrr^r,  twieied^  and 
yMoSy  a  jaw).  The  name  of  an  order  of 
fishes,  including  those  which  have  the  maxiL 
lary  bones  anchylosed  to  the  sides  of  the 
premaxiUaries,  which  alone  form  the  jaws. 
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(Gr.  vX^crpor,  a  goad,  and 
iwfia,  a  lid).  A  name  applied  by  Cavier  to 
a  genus  of  Perooid  fishes,  characterised  by 
having  the  angle  of  the  preopeicolum  pro- 
duced, or  divided  into  a  senes  of  u^ee, 
like  those  which  arm  the  rowel  of  a  spar. 
All  the  species  are  exotic,  and  belong  to  wana 
climates. 

Pleetnuii  (Gr.  vK^ierpow ;  firam  vX^|«««,  I 
strike).  The  small  ivoiT  instrument  with 
which  the  andents  struck  the  lyre. 

Vladse  (Fr.  pleige,  Ger.  pflidit:  Wedgwood). 
In  Law,  anything  pawned  or  deposited  bj  way 
of  security. 

Pletedm  (Gr.  HXcdfcr).  In  Gred[  My- 
thology, seven  isisters  who  are  spoken  of  as 
daughters  of  Atlas  and  Pleione  or  j£thra;  of 
Erechtheus ;  of  Cadmus;  and  of  the  queen  of 
the  Amazons.  Of  these  sisterSy  six  are  de- 
scribed as  visible,  the  causes  for  the  disap- 
pearance of  the  seventh  being  variously  given. 
When  the  Pleiades  slew  themselves  for  grief 
at  the  loss  of  their  sisters  the  Htaiubs,  they 
were  transformed  into  a  duster  of  stars  at  the 
back  of  Taurus.  According  to  another  venbn, 
they  were  companions  of  Artemis^  sister  of 
Phoebus  Apollo ;  being  pursued  by  the  hunter 
Orion,  they  besought  the  interference  of  Zens^ 
who  changed  them  into  doves  (wcXci^Scs). 

Ptolstooeiie  (a  word  coined  ftom  Gr.  vXc*> 
OTof ,  mosty  and  Htuy^s,  new).  A  term  in  Geologf 
somewbat  recently  introduced,  intended  to  in- 
dude  many  of  the  newest  tertiary  deposits.  The 
varieties  of  drift  deposit,  the  cavern  d^Kwits, 
and  certain  beds  near  the  mouths  of  rivers  in 
England,  have  been  induded  as  Pleistocene^ 
deposits. 

Pleiutttjr  (Lat  plenus,/ii^.  In  Law,  ths 
state  of  a  benefice,  office,  &&,  when  ftall:  in 
opposition  to  vacancy. 

PloiM  AdJinialMrawft  (Lat.).  In  Law,  a 
plea  pleaded  by  an  executor  or  administzator 
to  an  action  on  a  liability  of  the  deceased,  that 
he  haAfuUy  adminietered  his  goods. 

Plenloanis  (Lat.  plenus,  /mS,  and  cornu, 
a  horn).  The  name  of  a  tribe  of  Ruminants, 
including  those  which  have  horns  composed  of 
a  uniform  solid  osseous  substance,  as  the  ant- 
lers of  deer.     [Cobkua.] 

PlMilpotMitiaiy.    [Ambassador.] 

Plaoaarai  (Gr.  wXcMwyi^t,  exeeee).  In  Rhe- 
toric, a  redundant  phrase  or  expreasioii,  some- 
times introduced  to  give  additional  eneigy,  at 
other  times  needless  and  ungraoefuL 

Ptooiuwte  ^Gr.  TXt^imrrof,  dmndemf),  A 
daik  or  pearly-black  variety  of  iron-and-mag- 
nesia  Spinel,  found  at  Candy  in  Ceylon,  &e. 
[Camdrs.]  When  cut  and  pdished,  Heooaate 
forms  a  gem  of  considerable  brilliancy. 

Pleslomorpktom  (Gr.  »X^ir(05,  near,  and 
^p^,  form).  A  term  applied  to  ciystallised 
substances  the  forms  of  which  dosely  resemble 
each  other,  but  are  not  absolutely  identicaL 
The  primary  form  of  sulphate  of  strontia  is  a 
rhombic  prism  veiy  similar  to  that  of  sulphate 
of  baryta ;  but  on  measuring  the  inclination  of 
corrssponding  sides  on  each  prism,  the  difference 
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exceeds  2^.  Similar  difierences  are  observable 
in  the  rhombohedrons  of  carbonate  of  lime  and 
carbonate  of  iron.  Sach  substances,  therefore, 
are  fksiomorphcua. 

WlMAfnmnruM  (Gr.  vA^inor,  and  <raSpof,  a 
lirard).  The  name  of  a  ^nns  of  extinct  marine 
saiirians,  remarkable  chiefly  for  their  length  of 
neck.  The  head  is  small,  bnt  like  that  of  a 
crocodile;  the  vertebrae  are  articulated  gene- 
rally by  nearly  plane  surfaces ;  the  cervical 
Tertebrse  have  an  articular  surface,  divided  by 
a  longitudinal  impression,  for  a  rudimental  rib 
on  eadi  side,  and  two  vascular  foramina  beneath. 
The  digital  bones  of  both  the  hind  and  fore 
extremities  are  flattened,  and  are  enveloped  in 
a  sheath  of  skin  like  the  paddles  of  the  Cetacea, 
The  remains  of  the  FUsiosauri  occur  in  the 
formations  from  the  Muschblkalk  to  the  chalk 
inclusive;  but  are  most  conunon  in  the  lias 
and  Kimeridge  day  beds. 

Vletliora  (Gr.  vXifi^^  &om  «A^,  /  am 
full).  A  redundant  fViUness  of  the  blood- 
vessels. It  results  from  various  causes,  gene- 
rally referred  to  sanguine  jdethora,  to  which 
the  robust  and  athletic  are  most  subject ;  and 
to  serous  plethora^  which  attacks  debilitated 
constitutions. 

Pletliron  (Gr.  rkiepop).  In  the  Iliad  and 
Odyssey,  the  plethron  is  a  measure  of  surface. 
As  such  it  was  the  fundamental  land  measure 
in  the  Greek  system,  being  the  square  of  100 
feet.  But  like  other  land  measures,  it  came  to 
be  used  also  as  a  measure  of  length ;  and  was 
in  this  sense  equal  to  about  101  EneliBh  feet. 

Pleura  (Gr.).  The  membrane  which  covers 
the  inner  surface  of  the  thorax  and  its  viscera. 
It  forms  two  distinct  portions,  or  bags,  which, 
being  applied  laterally  to  each  other,  form  the 
partitions  called  the  mediastina, 

Mevrapoplisnila  (Gr.  vKwp6y,  a  rUf,  uid 
ir^u<r<f,  process).  A  pair  of  bones  which 
form  autogenous  elements  of  the  luemal  arch 
of  the  typical  vertebra.  In  the  thoracic  seg- 
ments of  many  vertebrates,  they  form  the  costal 
appendages  or  ribs. 

Plenreneiisriiia  (Gr.  T\cvp^  a  rib^  and 
tyxv/iof,  juicy).  In  Vegetable  Physiology, 
the  woody  tissue,  consisting  of  tough  slender 
tabes,  out  of  which  the  woody  parts  are  mainly 
formed. 

PlenrMs  (Gr.^.  Pleurisy.  Inflammation 
of  the  pleura.  *  This  disease  begins  with  fever, 
cough,  pain  in  the  side,  a  peculiar  hard  and 
strong  pulse :  the  cfymptoms  often  run  on 
with  great  rapidity,  attended  by  very  painful 
respiration  and  other  alarming  symptoms. 
The  treatment  must  be  prompt  and  decided  :  it 
consists  in  bleeding,  blisters,  and  the  admini- 
stration of  calomd  and  opium  at  frequent 
intervals.  Pleurisy  is  often  associated  with 
pneumonia  or  inflammation  of  the  lung  Ussues. 
Vieiiroeiaae.  [WAommrrE.] 
Ptouroneotldae  (Gr.  wXtvpd,  a  side,  and 
>4rrnf,  a  swimmer).  The  name  of  a  family  of 
Jugular  fishes  which  swim  on  their  side,  and 
of  which  the  genus  Fieuronectes,  or  sole,  is  the 
type ;  they  are  commonly  ca^\.eA  fiat-fishes, 
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(Lat.).  The  system  of  equations 
required  for  the  complete  expression  of  the  re- 
lations which  exist  between  a  set  of  quantities. 
Usually  the  equations  of  the  system  are  more 
numerous  than  the  relations  to  be  expressed. 

Plbxus.  In  Anatomy,  this  term  is  sub- 
stantively applied  to  those  portions  of  nerves 
which  interweave  and  interchange  fasciculi, 
appearing  to  anastomose  with  each  other,  as 
e.g.  in  the  arm-pit,  forming  the  axillary  or 
branchial  plexus^  and  in  the  loins,  forming 
the  lumbar  plexus.  As  nerves  approach  their 
final  distribution  in  the  several  tissues,  the 
minute  fibres  commonly  form  delicate  reticula- 
tions called  the  terminal  plexuses. 

Pllea  (Lat  plico,  /  fold).  A  disease  said 
to  be  peculiar  to  Poland,  Lithuania,  and  Tar- 
tary,  m  which  the  hair  becomes  matted  and 
inextricably  entangled.  It  is  often  called  TUca 
Polonica. 

Plioldentlae  (Lat.  pUco,  and  dens,  a  tooth). 
That  modification  of  dentine  in  which  the  sub- 
stance is  folded,  as  it  were,  on  a  series  of 
vertical  vascuhur  plates,  which  radiate  from  the 
central  axis  of  the  pulp,  and  which  is  accom- 
panied by  a  fluted  character  of  the  exterior  of 
the  tooth :  the  basal  part  of  the  teeth  of  the 
WuLF-FiSH,  of  the  L&pidosteus  oxyiirus,  and  of 
the  Ichthyosaurus,  affords  examples  of  plici- 
dentine.  ^ 

PUolpennates  (Lat.  plico,  and  penna,  a 
feather).  The  name  of  a  tribe  of  Neuropterous 
insects,  comprehending  those  which  have  the 
inferior  wings  wider  than  the  others,  and  folded 
longitudinally.  The  mandibles  are  wanting  in 
this  tribe,  which  is  represented  by  the  genus 
Phryganea,  or  caddice-flies.  [Caddicb  Wobms.] 

FUnlaii.  A  variety  of  Mispickel  found  in 
crystals  at  St.  Gotthard,  &c. 

Pllntb  (Gr.  rKlrOos,  a  brick).  In  Architec- 
ture, the  lowest  member  of  the  base  of  a 
column,  bearing,  as  its  name  implies,  the  form 
of  a  square  brick  or  tile.  [Basb.1  Sometimes 
the  abacus  of  the  Tuscan  capital  is  called  the 
plinth  of  the  capital. 

PUnthlte  (Gr.  vXtyOos,  from  its  brick-red 
colour).  A  compact  and  earthy  hyd  rated 
silicate  of  iron,  found  in  Ireland  at  Down 
Hill,  county  Antrim,  and  Little  Deer  Park  near 
Glenarm,  in  reddish  trap-rock. 

Pliocene.  This  name  is  coined  from  Qt, 
wKtUnff  more,  and  Kaiv6t,  new,  and  was  intended 
to  mean  that  among  the  fossil  remains  of  rocks 
so  called  more  than  half  were  identical  with 
known  living  species.  Rocks  of  the  newer 
tertiary  period  were  thus  named  by  Sir  C.  Lyell, 
and  the  name  has  been  preserved.  As  marxing 
a  group,  the  name  is  sufficiently  useful;  but 
the  exact  meaning  originally  intended  is  now 
of  secondary  importance. 

The  pliocene  rocks  of  England  are  varied 
and  tolerably  extensive.  They  include  the 
red  crag  and  coralline  crag  of  the  eastern 
counties.  The  corresponding  rocks  on  the 
south  flanks  of  the  Alps  arc  on  a  large  scale,  the 
sub-Apennine  deposits  being  included  amongst 
them.     Much  of  the  brown  coal  of  Western 
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Germany  is  also  of  tMs  period,  axtd  Sioly/ 
Greece,  and  Asia  Minor  all  contain  oontempo- 
raneouB  rocka  of  reiy  large  extent.  Still  fur- 
ther to  the  ea5t»  in  the  Aralo-Caapian  plain  they 
are  continued.    They  are  also  found  m  India. 

Many  parts  of  the  pliocene  series  are  locally 
rich  in  K)88ils  of  all  kinds.  None  are  more 
remarkable  than  the  great  accumulations  in 
the  Aralo-Caspian  plains  and  the  Crimea. 
The  Tsrious  subdiyisions  and  local  representa- 
tiye  rocks  will  be  found  described  under  special 
headings. 

Fltoloplnuk  A  genus  of  Perisaodactyle 
Mammalia  from  the  middle  eocene,  or  London 
clay.  In  this  genus  the  typical  dentition  of 
forty-four  teeth  was  maintained,  in  common 
with  thirty-eight  other  genera,  from  the  earlier 
tertiary  age.  The  unoulate  and  herbiyorous 
character  of  the  genus  is  marked  by  the  modi- 
fications of  the  lower  jaw,  espedally  by  the  re- 
latiye  dimensions  of  those  parts  of  the  ramus 
to  which  the  temporal,  masseter,  and  pterygoid 
muscles  are  attadied.  As  the  form  of  the  head, 
lioweyer,  bore  some  remote  analogy  to  that 
of  the  Camivora,  the  name  of  mtipiceps  (fox- 
headed  )has  been  giyen  to  the  only  known  species. 

PUopithAetts.  A  genus  of  fossil  Gibbous 
or  long-armed  apes,  which  has  been  discoyered 
in  miocene  deposits  in  the  South  of  France. 
Its  affinities  were  with  Dryopitheeua  and  the 
BylohaUs  of  India. 

VlioMiiuniA.  A  genus  of  f osenl  Sauroptery- 
gian  Repiilia^  allied  to  PUsiosaurtit,  but  differ- 
ing from  that  genus  in  the  shorter  and  more 
powerful  neck,  the  more  massiye  proportions  of 
the  jaws  and  paddlebones.  The  hmbs  were 
proportionately  much  shorter  than  in  PUnosatt- 
rus.  The  genus  is  peculiar  to  the  Kimeridge 
and  Oxford  clays. 

Plombteiite.  A  hydrated  silicate  of  lime 
deposited  from  the  thermal  waters  of  Plom- 
bi&res. 

yioiif<ia  (Pr-)'  In  Fortification,  the  dip 
or  declension  of  the  superior  slope  of  the 
parapet. 

Plotttas*  In  Sorye^ing,  this  word  signi- 
fies the  describing  or  laying  down  on  paper  the 
seyeral  angles  and  lines  of  a  tract  of  land 
which  has  been  suryeyed  and  measured.  It  is 
usually  performed  by  means  of  a  Pbotiulctob, 
but  sometimes  by  the  plotting  scale. 

Plotttac  Scale*  A  mawematioal  instru- 
ment used  in  plotting,  or  setting  off  the  lengths 
of  lines  in  suryeying.  It  consists  of  two  gra- 
duated iyory  scales,  one  of  which  is  perforated 
nearly  its  whole  len^  by  a  doyetail-shaped 
groeye,  for  the  reception  of  a  sliding  piece  to 
which  the  second  scale  is  attached,  and  with 
which  it  moyes,  the  edge  of  the  second  being 
always  at  right  angles  to  the  edge  of  the  first. 

By  this  means  the  rcctangula^  co-ordinates 
of  a  point  are  measured  at  once  on  the  scales ; 


PLOUGH 

(Gr.  vAicrr^,  fioaibu^  A  genus  of 
web-footed  birds  of  the  fiunily  PsuKaNiD  Jt,  and 
nearly  allied  to  the  cormorants.  They  are 
generally  known  by  the  name  of  Anhinga,  or 
dartfrs,  from  the  rapidity  with  whidi  they 
shoot  down  into  the  water  in  the  capture  of 
fish.  The  white-billed  anhinga  {MUus  fiulatio- 
gaster)  is  the  most  common  and  best  known 
species :  it  is  a  natiye  of  the  tropical  regions 
of  both  North  and  South  America. 

Wlio/ogh.  (Ger.  pflug,  Dan.  ploug,  Dutdi 
ploeg).  An  implement  drawn  oy  horses  or 
by  steam  power,  and  guided  by  a  driyer,  1^ 
which  the  surface  of  the  soil  is  cut  into  longi- 
tudinal slices,  and  sucoessiyely  raised  up  and 
turned  oyer.  The  object  of  the  operation  is 
to  e^rase  a  new  surface  to  the  action  of  the 
air,  and  to  render  it  fit  for  reoeiying  the  seed, 
or  for  harrowing,  or  for  other  operations  of 
agriculture.  Ploughs  are  of  two  kinds ;  those 
without  wheels,  commonly  called  swing  Roughs ; 
and  those  with  one  or  more  wheels,  caJled 
wked  ploughs.  The  essential  parts  which 
compose  both  kinds  of  plough  are :  the  beam, 
by  which  it  is  drawn ;  the  stilts  or  handles, 
by  which  the  ploughman  guides  it,  being  two 
leyers  connected  with  the  beam;  the  oralter, 
fixed  into  the  beam,  by  which  the  yertical 
side  of  the  fdnow-sUce  is  cot;  the  share, 
also  attached  to  the  beam,  by  which  the 
horizontal  side  of  the  sUce  is  cut  and  raised ; 
and,  finally,  the  mould-board,  by  which  the 
slice  is  turned  oyer.  The  most  improyed  form 
of  the  swing  plough  is  that  in  general  use 
in  Scotland  and  the  north  of  En^and,  which 
is  known  as  a  modification  of  what  is  called 
Small's  improyed  swing  plough.  The  most 
improyed  wheel  plough  is  yirtnally  the  same 
implement,  with  wheels  attached  to  the  beam, 
for  the  purpose  of  keeping  the  share  at  a  uni- 
form di^ance  beneath  the  sorfisce.  The  wheel 
plough  as  now  manufiictured  by  seyeral  English 
firms  is  the  best  form  of  the  tool  now  in 
use.  The  subsoil  plough,  the  inyention  of 
Mr.  Smith,  of  Deanston,  in  Stirlingshire,  is 
the  swing  plough,  of  a  somewhat  stronger 
constrnctioQ  than  that  in  common  use,  but 
without  the  coulter  and  the  mould-board.  The 
use  of  this  implement  is  to  follow  the  eommoo 
ploush,  and  loosen  the  subsoil  at  the  bottom  of 
the  furrow  without  raising  it  to  the  surface. 
Braining  ploughs  are  of  dmerent  kinds.  The 
mole  ploogh,  instead  of  a  share  and  mould- 
board,  has  a  small  iron  cylinder  attached  to 
the  lower  extremity  of  the  coulter.  This  cy- 
linder, being  drawn  through  grass  land,  leayes 
in  its  track  a  small  openinff,  which  has  been 
compared  to  the  underground  track  of  a  mole, 
and  into  which  the  water  percolates  from  the 
surface  and  through  the  narrow  sUt  formed  by 
the  upper  part  of  the  coulter,  and  is  thus  carried 
off  to  an  open  dnun.    Other  kinds  of  drain- 


or  the  position  of  the  point  laid  dviwn  on  the  ing  plough  cut  out  the  soil,  raise  it  to  the 
plan.  The  same  object  is  more  conyenienUy  i  surface,  and  turn  it  oyer  in  the  manner  of  the 
attained  by  means  of  a  graduated  ojfset  scalf,  common  plou^  Uius  learing  a  deep  funow, 
which  slides  along  a  similarljr  graduated  fixed  which  is  commonly  farther  deepened  and  modi- 
sca^e,  to  which  it  always  remains  perpendicular,  fled  by  the  spade,  and  afterwards  poitiallT 
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filled  with  stones,  draining  tiles,  or  other 
mateiialB  throogh  which  the  water  may  find 
its  way,  and  finally  oorered  with  the  surface 
soil.  Ibrainin^  ploughs,  though  in  theory  pro- 
mising a  saying  of  manual  labour,  yet  in 
practiee  are  found  ineonyenient^  from  the 
number  of  horses  required  to  work  them. 
Their  use  is,  therefore,  generally  confined  to 
free,  deep,  loamy  soils,  with  an  eyen  sur- 
face. The  application  of  steam  power  to  the 
draught  of  ploughs,  has  tended  greatly  to  the 
economy  and  efScien<7  of  tillage  (^rations. 
The  ploughing  machine  is,  in  this  case,  a 
framework  containing  three  or  more  ploughs 
acting  nearly  abreast,  but  in  succession  to 
one  another,  so  that  a  number  of  furrow  slices 
are  turned  at  once.  The  whole  weight  of  the 
machine  is  carried  on  large  wheels,  and  there 
is  no  pressure  on  the  sole  plato,  and  none 
of  that  consequent  hardening  of  a  subsoil 
floor  upon  which,  in  ordinary  ploughing,  the 
furruw  slices  lie.  This  tends  to  improye  the 
dr4inage,  tilth,  and  fertility  of  the  soiL  [Steam 
Plough.] 

Flmi^Md  Joiatt.  In  Building,  this  term 
is  sometimes  applied  to  the  longitudinal  edges 
of  lioards  formed  with  a  grooye  to  receiye  either 
a  tongue  which  is  worked  on  the  next  board  to 
it,  or  a  feather  tongue^  as  the  connection 
between  the  two  is  called.  Generally  speaking, 
builders  now-a-days  insert  a  wrought-iron  hoop 
in  the  joints  of  the  boarding  where  they  are 
anxious  to  resist  the  tendency  of  the  boards 
to  warp  or  to  shrink  laterally. 

Plow lilag.  The  act  of  turning  oyer  the 
soil  by  means  of  the  plough.  Trench  plough- 
ing is  effected  by  the  plough  passing  twice 
along  the  same  furrow ;  the  first  time  for  the 
purpose  of  throwing  the  surface  soil  into  the 
bottom  of  the  furrow ;  and  the  second  time  for 
raising  a  farrow  slice  from  under  that  which 
had  been  abeady  turned  oyer,  and  raising  it 
up,  thus  turning  it  upon  the  first  furrow  slice. 
By  means  of^s  process  the  surface  soil  is 
entirely  buried,  ana  a  stratum  of  subsoil  laid 
oyer  it ;  thus  effecting  in  the  field  what  trench- 
ing with  the  spade  does  in  the  garden.  Trench 
ploughing  can  be  employed  with  adyantage 
only  where  the  subsoil  is  naturally  dry  and  of 
frood  quality,  or  where  it  has  been  rendered  so 
by  draining  and  subsoil  ploughing;  for  bad 
subsoil  brought  to  the  sunace  would  be  unfit 
for  receiying  seeds  or  plants.     [Plough.] 

Plongli-Uuid  or  Oameftte.  An  ancient 
diyision  of  land,  not,  it  appears,  a  fixed  quan- 
tity, but  only  as  much  as  would  giye  em- 
ployment to  a  plough  and  its  team  of  horses 
duri ng  the  year.  The  area  which  is  implied  by 
such  a  designation  would,  of  course,  yaiy  in 
extent  with  the  lightness  or  tenacity  of  the 
soil,  and  a  plough-land  might  therefore  be  of 
any  different  magnitude  in  different  manors. 
So  a  knight's  fee  has  been  yariously  computed 
at  twelye  or  eight  plough-lands.  In  some 
instances  a  plough-land  must  haye  contained 
(the  soil  being  conmderably  aboye  the  ayerage 
in  point  of  fertility)  upwards  of  a  hundred 
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statute  acres.  The  synomyme  earueaU  is 
deriyed  from  the  Low  Latin  carruca,  a  plough, 
still  contained  in  the  French  eharrue.  In 
some  parte  of  England,  where  oxen  were  more 
frequently  used,  a  similar  diyision  was  called 
an  Ox-GAKO  or  bovate.  This  term  is  found 
chiefly  in  the  northern  counties. 

WUnww.    [Tbutoa.] 

Fltteker's  Bqaattoaa.  [Sinoulabities 
OF  CuRyxs  A2n>  Subfacbs.] 

Ptoir  (Swed.  plig;^,  a  peg ;  Dutch  plug). 
In  Architecture,  a  piece  of  wood  driyen  hon* 
zontally  into  a  wall,  ite  end  being  then  sawn 
off  €osh  with  the  wall,  in  order  to  afford  a  hold 
to  the  nails  that  are  used  for  fixing  the 
dressings.  In  Engineering,  this  term  is  applied 
to  the  pictoe  of  wood  or  iron  inserted  mto  a 
pipe  to  esteblish  a  flow  in  the  water  in  the 
particular  place,  as  in  the  ease  of  flre-plugs, 
the  plugs  that  are  introduced  in  metal  boilers, 
&c  ;  these  are  for  the  most  part  of  a  lesser 
degree  of  Visibility  than  the  pipes  which  they 
are  designed  to  protect. 

Wkaigm*  On  Shipboard,  conical  pieces  of 
wood  used  to  stop  the  hawse-holes,  when  cables 
are  not  in  them ;  or  to  plug  openings  made  by 
an  enemy's  shot. 

Mum  (Gher.  pfiaume,  Duteh  pmim,  Lat. 
prunum).  The  common  name  for  Fruntu^  and 
especially  for  the  species  called  P.  domeetica, 
which  yields  the  plums  of  our  gardens  and 
orchards.  The  term  plum  is  also  applied  as 
an  afiBbE  to  the  names  of  many  kinds  of  fruit 
in  yarious  parte  of  Uie  world.  Thus,  Hog-plum 
is  the  fhut  of  yarious  species  of  Spondias ; 
SapodiUa-plum  is  the  fruit  of  Jchras;  and 
Sebeirt^n-plum  is  the  fruit  of  CordUu  [Prunus.] 

yimnftagln.  A  crystallisable  substance, 
extracted  £ram  the  root  of  the  Fiumbago  eu- 
Topeta, 

Plumbagtaaceap  (Plumbago,  one  of  the> 
genera).  A  natural  oider  of  perigynous  Exo- 
gens,  rafened  to  the  Cortusal  alliance.  The 
chief  distinguishing  features  are  the  herbaceous 
stem,  the  stamens  being  placed  opposite  the 
petals,  the  presence  of  fiye  styles,  and  the  one- 
seeded  membranous  fruits.  The  order  includes 
the  familiar  garden  genera,  Statice,  Armeria, 
and  Humbago.  Many  of  the  PltmhoMS  are 
highly  acrid  and  caustic.  The  root  of  P.  scan' 
dene,  the  Herbe  dn  Diable  of  San  Domingo, 
is  a  most  eneigetic  blistering  agent  when 
fresh ;  so  is  that  of  P.  rosea)  while  the  begg^grs 
employ  P.  turopaa  to  raise  ulcers  to  excite 
pity. 

PliimlMiffo  (Lat.  lead-ore).  A  yulgar  name 
for  Graphite,  from  ite  leaying  a  mark  like  that 
produced  by  lead,  when  drawn  across  paper. 
[Grafhitb.] 

Vlombetbjrl*  A  liquid  compound  of  two 
atoms  of  lead  with  four  of  the  radical  ethyL 
It  is  yiolently  acted  on  by  chlorine,  bromine^ 
and  iodine,  but  not  by  oaygen. 

yinmble  AeUU  The  peroxide  of  leadmm 
Pb  0,.  It  is  a  feeble  add  combining  with  cer- 
tain bases  to  form  compounds  which  haye  been 
called  |)/Kffi^a^. 
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PloiniiMt  (Lat.  plambam,  |  oidained  in  the  ocmndl  of  Latenn,  a.i>.  1215, 
lead).  A  heavy  body  (asnally  a  piece  of  lead,  j  that  ▼hasoerer  should  take  any  benefiee  with 
whence  the  name)  suspended  by  a  flexible  ^  core  of  sonls,  if  he  should  before  haTe  attained 
thread  for  the  purpose  of  indicating  the  per-  ■  a  like  benefice,  shoold,  ipeo  facto,  be  depiired 
pendicular  to  the  horizon,  or  the  direction  of  of  the  Litter.  Exceptions  were  made  to  this 
terrestrial  grarity.  In  former  times  the  plumb-  rule  in  certain  cases  of  benefices  held  in 
line  constituted  an  essential  part  of  the  ap^-  ,  commendam,  1^  a  oonstitaiion  publiditd  ia 
ratus  employed  for  adjusting  astronomical  in- .  the  council  of  Liyons ;  but  it  oouJd  alvavs  be 
struments ;  but  it  is  seldom  used  in  modem '  evaded  by  dispensation  finmi  the  pope.  Sboe 
observations,  excepting  those  made  with  the ,  the  Keformation,  dispensations  in  Engiand  are 
zenith  sector,  its  place  being  either  more  con-  '  granted  by  archbishops.  fluialiUea  (except 
yeniently  supplied  hj  the  spirit  level,  or  the  in  certain  cases  of  dispensation)  are  now 
method  of  determining  the  zenith  point  by  limited  very  nairowly  by  the  Act  1  &  2-VicL 
combining  direct  and  reflected  or  rerersed  ol>- '  c  106,  and  13  &  14  ^cL  c  98. 
aervations^  For  the  common  aztificer'a  plummet,  I  Winm  (Lat  more).  In  Algebra,  the  additivB 
see  Lbtxu  |  or  positive  sign  + ,  which,  being  placed  between 

Vtanlbm  rurtwitu*  A  mineral  oompoeed  \  two  quantities,  signififis  that  they  are  to  be  taken 
of  alumina  and  phosphate  of  lead,  found  at  j  collectiyely,  or  added  together.  Aoeoidi&g  to 
Huelgoet  in  Brittany,  and  Nussiire  in  France.  •  Dr.  Hutton,  this  character  was  first  used  by 
The  name  has  reference  to  the  composition  of.  Stifelins,  as  a  contraction  of  the  letter  p,  the 
the  minend  and  its  resembknce  to  gum-arabie  initial  of  plvs. 
in  appearance. 

Plamliocaleite  (LaL  plnmbimif  lead,  and 
calx,  lime).  A  variety  of  Calc  Spar,  containing 
a  variable  quantity  of  carbonate  of  lead.  It 
occurs  in  white  and  sometimes  in  pinkish 
rhombobedrons  at  Leadhills  in  Lana^shire, 
and  at  High  Pern  Ifine  in  Dumfriesshire. 

Flnnliosttb*  Boulangerite  from  Neit- 
schinsk  in  ISberia. 

nnmbiun  ConMvm  (Lat).  Horn  lead. 
The  old  chemical  name  of  fused  chloride  of  lead. 

Plmiia  Vatmesa*  A  name  sometimes 
given  to  the  group  called  AtkeraspermacetB, 

Vlnnamer  Bte«k.  The  bearing  of  a  steam 
engine,  or  of  the  machinery  connected  with  \t, 
is  known  under  this  name,  or  that  of  pedestal, 
when  the  immediate  surface  of  bearing  is  made 
of  brass  or  gun  metaL 

PLTTiCMBn  Bix)CK.  In  a  Steamship,  the  part 
of  the  spring-beam  of  the  paddle-box  in  which 
the  end  of  the  shaft  is  received. 

VUuBose  Ataaa  (Lat.  pluma,  a  feather). 
A  name  formerly  giyen  to  the  silky  amian thine 
crystals  occasionally  observed  in  Alum-slate. 
It  is  a  sulphate  of  idnmina  and  iron. 

yinmose  Ore  of  Antlmongr  or  Miiino* 
■tte  (Lat.  pluma).  Capillazy  or  plumose 
sulphide  of  antimony,  chiefly  foxmd  in  the 
mines  of  Hungary  and  the  Hub. 

Ftamato  (Lat  plnmula,  a  Utile  feather). 
In  Botany,  the  growing  point  of  the  embryo, 
situated  at  the  apex  of  the  radicle  and  at  the 
base  of  the  cotyledons,  by  which  it  is  protected 
when  young.  It  is  the  rudiment  of  the  future 
stem  of  a  plant. 

yiongtiiir  Wre*  In  Artillery,  the  fire  of 
guns  directed  downwards  from  a  height  at  a 
great  angle. 

VluperflMt  Tense  (Lat  plus  quam  per- 
fectum,  more  than  ptrfect).  In  Grammar,  the 
tense  which  denotes  that  an  action  was 
finished  before  a  certain  period  to  which  the 
speaker  refers. 

PUural*    [Grammar.] 

VtanOtt^.      In   Ecclesiastical   Law,    the 
holding  of  more  than  one  benefice.     It  was 
938 


(Ger.  plnsch).  A  shaggy  doth,  with 
a  velvet  nap  on  on«r  mde.  Some  plushes  are 
made  of  worsted,  others  of  hair. 

Mash  Copper.  A  Cornish  miner's  name 
for  GHAixxiTRicHrrB. 

Vlato  (Gr.  nXaOrmr).  This  name,  denoting 
plenty,  was  originally  an  epithet  applied  to 
Hades,  the  son  of  l^nos,  who  received  the 
empire  of  the  regions  beneath  the  earth,  when 
Zeds  obtained  tlut  of  Olympus,  and  PosEtDoai 
became  lord  of  the  sea. 

One  of  the  playmates  of  FkasxPSOKft,  at  the 
time  when  she  was  stolen  by  ELades  from  the 
plains  of  Enna,  is  also  called  Fhito  (nxow^). 
lUynm  to  Demtter,  422.) 

Flntonle.  This  name  has  been  given  in 
Geology  to  rocks^  such  as  granite  and  certain 
porphyries,  that  are  supposed  to  be  of  igneous 
origin,  but  are  not  volcanic.  The  origin  of 
such  rocks  is,  however,  obscure,  and  it  is  doubt- 
ful how  far  they  have  really  existed  in  a  melted 
state.  That  they  are  due  to  the  action  of  grcat 
heat,  acting  with  water,  under  enormous  pres- 
sure, is  almost  certain,  but  it  would  setm  that 
the  water  was  rather  disnolyed  by  the  rock, 
than  the  rock  by  water  or  steam.  So  much 
is  made  out  by  the  microscopic  examination 
of  thin  slices,  and  a  comparison  with  other 
rocks  whose  origin  and  history  are  better 
known. 

Plutonic  rocks  differ  essentially  from  vol- 
canic :  they  are  more  crystalliue,  and  are  un- 
accompanied by  tufa  and  breccias,  and  they 
exhibit  few  of  those  comparatively  laige  pores 
and  cavities,  occupied  by  gas,  that  are  eommon 
in  some  volcanic  rocks. 

Platiis  (Gr.  wAovrof,  toealth).  In  the 
Hesiodic  Theogony  (969),  Plutus  is  a  son  of 
D^m^t^r  and  the  hero  lasios,  and  the  giver  of 
riches  and  wealth  to  all  into  whose  hands  he 
comes.  According  to  Aristophanes {PiHius  88), 
he  wished  to  favour  only  the  wise  and  right- 
eous ;  but  Zeus  made  him  blind,  so  that  he 
might  bestow  his  gifts  at  random. 

Vlnwiameler  (Lat  pluvia,  rain\     [Badf- 

GAVGB.] 
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This  name  Is  gene- 
Xttlly  applied  to  the  members  of  a  body  which 
admits  the  title  onlj  as  describing  their  in- 
dividiial  state  as  Christians,  and  which  asserts 
that  its  existence  is  a  protest  against  aU 
flectaiianism,  their  conyictipn  being  that  the 
whole  church  may  be  nnited  in  the  acceptance 
simply  of  the  truths  which  are  really  vital. 
But  while  they  appear  to  have  forgotten  that 
this  veiy  hypothesis  leaves  room  for  any 
amount  of  controversy,  some  of  their  members 
have  laid  great  stress  on  the  doctrine  of  a 
community  of  goods,  according  to  the  descrip- 
tion given  of  the  early  Christian  church  in  the 
Acts  of  the  Apostles. 

VBeiniMtto  WLmXkwmj*    [Railroad.] 
>iK>yin«tlii»  {Qt.  w»mftartK6s,  from  vtmvim, 
mr  or  breath).    The  science  whidi  treats  of 
the  mechanical  properties  of  elastic  fluids,  and 
paitienlarly  of  atmospheric  air. 

Elastie  fluids  are  divided  into  two  classes, 
gases  and  vapours ;  the  former  consisting  of 
those  fluids  wnich  retain  their  dastidty  at  the 
oidinaiy  temperature  of  the  atmosphere ;  the 
latter,  of  those  which  lose  their  elasticity,  or 
condense  like  steam  at  conmion  temperatures. 
These  two  classes  of  fluids  do  not  differ  essen- 
tially from  each  other,  for  Faraday  has  shown 
that  many  of  the  gases  can  be  condensed  by 
the  application  of  great  cold  or  pressure,  and 
there  is  every  reason  to  believe  that  the  re- 
mainder woiUd  also  be  liquefied  if  we  could 
expose  them  to  still  lower  temperatures  or 
greater  pressures.  In  respect  of  their  mechani- 
cal properties  there  is  also  no  essential  differ- 
ence between  the  two  classes. 

Elastic  fluids,  in  a  state  of  equilibrium,  are 
aubject  to  the  action  of  two -forces;  namely, 
gravitgr*  and  a  molecular  force  acting  from 
particle  to  particle.  Gravity  acts  on  the  gases, 
in  the  same  manner  as  on  all  other  material 
substances;  but  the  action  of  the  molecular 
force  is  altogether  different  from  that  which 
takes  place  among  the  particles  of  solids  and 
liquids ;  for,  in  Uie  case  of  solid  bodies,  the 
molecules  strongly  attract  each  other  (whence 
results  their  cohesion),  and,  in  the  case  of 
liquids,  exert  an  attraction  of  a  feebler  kind ; 
but,  in  the  case  of  the  gases,  the  molecular 
force  is  repulsive,  and  the  molecules,  yielding 
to  the  action  of  this  force,  tend  incessantly  to 
recede  &om  each  other,  and,  in  fact,  do  recede, 
until  their  further  separation  is  prevented  by 
an  exterior  obstacle.  Thus,  air  confined  within 
a  dose  vessel  exerts  a  constant  pressure  against 
the  interior  surface,  which  is  not  sensible*,  only 
because  it  is  bahuiced  by  the  equal  pressure  of 
the  atmosphere  on  the  exterior  surface.  This 
pressure  exerted  by  the  air  against  the  sides 
of  a  vessel  within  which  it  is  confined  is  call^ 
its  elastieity,  or  elastic  force,  or  tennon. 

CondUumt  of  EguUibrium. — In  order  that 
all  the  parts  of  an  elastic  fluid  may  be  in 
equilibrium,  one  condition  only  is  necessaiy; 
namely,  that  the  elastic  force  be  the  same  at 
every  point  situated  in  the  same  horizontal 
piano.  This  condition  is  likewise  necessary  to 
939 


PNEUMATICS 

the  equilibrium  of  liquids,  and  the  some  cir- 
cumstances give  rise  to  it  in  both  cases ;  namely, 
the  mobility  of  the  partides,  and  the  action  of 
gravity  upon  them.  Conceive  a  dose  vessel  to 
be  filled  with  air,  or  a  gas ;  and  let  a  and  b  be 
two  molecules  situated  in  the  same  horizontal 
plane.  It  is  evident  that  if  the  two  molecules 
are  in  a  state  of  equilibrium,  the  force  with 
which  a  repels  b  must  be  exactly  counteracted 
by  that  with  which  b  repels  a,  for  otherwise 
motion  would  take  place.  The  same  thing 
takes  place  in  respect  to  every  horizontal  sec- 
tion of  the  gas;  but  the  pressure  on  each 
section  varies  with  its  altitude.  Suppose  o  and 
(2  to  be  two  molecules  situated  in  a  norizontal 
section,  lower  than  that  in  which  are  a  and  b. 
It  is  evident 'that  the  molecules  e  and  d  sustain 
a  greater  pressure  than  a  and  b ;  for,  in  the 
fii^  place,  the  whole  of  the  pressure  on  a  and  b 
is  transmitted  to  them  bv  the  prindple  of  the 
equality  of  pressure  in  aU  directions ;  and,  in 
the  second  place,  thej  sustain  a  new  nivssure, 
arising  from  the  weight  or  gravity  of  all  the 
molecules  situated  between  the  two  horizontal 
planes  ab  and  cd. 

The  prindple  which  has  just  been  explained 
is  proved  experimentally  by  the  diminution  of 
the  pressure  of  the  atmosphere  at  greater 
altitudes.  A  column  of  air  reaching  from  the 
groimd  to  the  top  of  the  atmosphere  exerts  a 
pressure  equal  to  the  weight  of  a  column  of 
mercury  of  the  same  diameter,  and  whose 
height  IS  equal  to  that  in  the  barometric  tube. 
Now,  on  carrying  the  barometer  to  the  top  of 
a  mountain,  for  example,  the  mercurial  column 
is  observed  gradually  to  become  shorter  as  we 
ascend ;  and  the  diminution  of  the  column,  and 
consequently  of  atmospheric  pressure,  is  con- 
nected with  the  increase  of  altitude  bv  a  certain 
constant  law,  which  enables  us  to  deduce  the 
one  from  the  other,  and  to  apply  the  barometer 
to  the  very  important  purpose  of  determining 
the  relative  altitudes  of  places  on  the  surface 
of  the  earth.    [Hziobtb,  MHASUBBOxfr  of.] 

Boyh^s  Law. — In  order  to  determine  the 
relation  between  the  density  and  pressure  of 
the  elastic  fiuids  in  the  state  of  eqailibrium, 
let  ACB  be  a  graduated  bent  tube  (like  a 
siphon  barometer),  having  two  un- 
equal branches,  of  which  the  shorter 
is  hermetically  sealed  at  B,  and  the 
longer  open  at  A  Let  a  small  quan- 
tity of  mercury  be  poured  into  the 
tube,  just  enough  to  fill  the  bend,  and 
intercept  the  communication  between 
the  air  in  CB  and  the  external  atmo- 
sphere, and  let  the  levd  EF  be 
marked  at  which  it  stands  in  the  two 
branches  of  the  tube.  It  is  evident 
that  in  this  Btat«  the  pressure  of  the 
air  imprisoned  between  E  and  B  is  exactly 
equal  to  that  of  the  atmosphere.  Now,  let 
mercury  be  poured  into  the  tube  at  A ;  it  will 
rise  slowly  m  the  branch  £B,  and  much  more 
rapidlv  in  the  open  branch  FA.  Let  mercurf 
then  be  continued  to  be  poured  in  until  it 
stands  at  two  points,  D  and  E*,  so  situated  that 
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the  altitude  of  D  above  F,  or  DF»  is  juBt 
equal  to  the  height  of  the  column  ia  the 
barometer,  or  about  thirty  inches.  In  this 
state,  the  elasticity  of  the  air  in  the  space  "EfB 
is  in  e(}uilibrium  with  the  pressure  arising  from 
the  weight  of  the  mercurial  column  FD,  and 
the  pressure  of  the  atmosphere  exerted  on  D. 
But  the  weight  of  the  mercurial  column  F'.D  is 
just  equal  to  the  atmospheric  presstm^  conse- 
quently the  air  in  FB  is  compressed  by  a  force 
equal  to  twice  the  atmospheric  pressure. 
Kow,  on  observing  the  length  of  the  column 
FB,  it  will  be  found  exactly  one-half  of  £B; 
in  other  words»  the  air  has  been  reduced  to 
half  its  former  volume.  On  increasing  the 
length  of  the  open  branch  of  the  siphon,  and 
pouring  in  a  proper  quantity  of  mercury,  it  is 
found  that  a  pressure  of  three  atmospheres 
reduces  the  volume  of  air  at  B  to  one-third, 
and  of  four  atmospheres  to  a  fourth  of  its 
first  volume ;  whence  it  is  inferred,  genenllv. 
that  the  volumes  of  gawe  are  inverwly  aa  the 
preemru  wJdeh  they  support.  This  ftmdamen- 
tal  properhr  of  elastic  fluids  is  frequently 
called  tne  law  of  Mariotte,  although  it  was 
first  discovered  by  our  countryman  Boyle. 
[Maiuottb's  Lam.]  It  has  been  verified  in 
several  ways,  on  all  the  known  gases ;  and,  in 
the  case  of  diy  air,  its  verification  has  been 
pushed,  b^  MM.  Dulong  and  Arago,  to  pres- 
sures eqmvalent  to  twenty-seven  atmospheres. 
(Lam^,  Cours  de  Physique.)  It  also  holds 
very  nearly  true  in  respect  of  vapours  or 
steam  subjected  to  a  smaller  degree  of  pres- 
sure than  that  which  is  necessary  to  rKluce 
them  to  the  liquid  state.  It  is  important, 
however,  to  observe,  that  in  all  these  cases 
the  gas  or  vapour  must  remain  at  a  constant 
temperature  during  the  experiment  The 
apparatus  above  described  is  called  a  mano- 
vuter. 

The  density  of  bodies  being  inversely  as 
their  volumes,  the  law  of  Boyle  may  be  other- 
wise expressed,  by  saying  the  density  of  an 
elastic  fluid  is  directly  proportional  to  the  pres- 
sure which  it  sustains.  Under  the  pressure  of 
a  single  atmosphere,  the  density  of  air  is  about 
the  770th  part  of  that  of  water ;  whence  it 
follows  thaty  under  the  pressure  of  770  atmo- 
spheres, air  is  as  dense  as  water.  Thus,  the 
average  atmospheric  pressure  being  equal  to 
that  of  a  column  of  water  of  about  thirty- 
two  feet  in  altitude,  at  the  bottom  of  the  sea, 
at  a  depth  of  24,640  (»770  x  82)  feet,  or  4f 
miles,  air  would  be  heavier  than  water  when 
the  latter  is  under  ordinary  atmospheric  pres- 
sure; and  at  the  depth  of  about  five  miles 
would  be  actually  heavier  than  the  water 
surrounding  it,  so  that  although  it  would  still 
remain  in  a  gaseous  state,  it  could  not  rise 
to  the  surface. 

Efects  of  Heat  on  the  Elasticity  of  the  Gases. 
— The  repulsive  energy  of  the  moleculns  of 
elastic  fluids  is  greatly  augmented  by  an  in- 
crease of  temperature ;  and  it  is  of  the  utmost 
importance  in  many  physical  enquiries  to  as- 
certain the  relation  between  the  tempejmture 
940 


<  and  the  elastic  force.    If  air  and  aost  other 

'  gases,  sustaining  the  same  constant  pressure, 
'  are  exposed  to  an  increase   of   temperature 
which  affects  all  of  them  equally,  it  is  proved  by 
observation  that  they  all  undergo  an  almost  ex- 
I  actlv  equal  expansion;  i.e.  the  increase  of  volume 
'  of  all  the  gases  is  very  neariy  the  same  for  equal 
'  augmentations  of  temperature*  and  proportional 
I  to  these  augmentations.    Experience  also  shows 
that^  withm  a  considerable  range  of  tempera- 
ture, the  indications  of  the  air  l^iermometer 
'  differ  very  little  from  those  of  the  mercozial 
I  thermometer ;  so  that,  within  this  range,  the 
'  expansion  of  any  gas  whatever  is  proportianal 
to  the  increase  of  temperature  indicated  by  the 
I  degrees  of  the  ordinary  thermometer.    From 
the  temperature  of  melting  ice  to  that  of  bailing 
>  water,  or  from  zero  to  100^  of  the  oentigrade 
i  thermometer,  Gay-Lussac  found  the  expansion 
'  of  air  subjected  to  a  constant  pressure  to  be  in 
the  ratio  of  unity  to  1*375,  which  gives  an  ex- 
pansion of  0*00375  for  eadi  centigrade  degree. 
Subsequent  determinations  made  by  Begnanlt 
and  Magnus  with  more  refined  and  delicaui 
apparatus,  prove  this  number  to  be  too  high. 
They  found  it  to  be    003670.     This  being 
taken,  let  V  be  the  volume  of  any  gas  at  the 
zero  temperature,  P  its  elastic  force,  or  the 
pressure  it  sustains,  and  D  its  density.    Let 
a  a '003670,  and  suppose  the  values  of  V  and 
B  to  become  V  and  IV  when  the  tempenturt« 
is  increased  t  degrees;  then  the  pressure  F 
being  supposed  constant,  we  have  evidently 

V'-V(l  +  aO; 

and  the  density  being  inversely  as  the  volume, 
we  have  also 

D 


jy^ 

l+a/ 

Now  suppose  the  pressure  to  be  varied 
without  any  change  of  the  temperature,  and 
let  p  denote  the  new  pressure,  and  d  the  oor^ 
responding  density ;  the  law  of  Boyle  gives 

P  :  ly : :  I? :  rf,  whence ^»  =-^ ; 

and  on  substituting  for  TY  its  value  given  by 

p 
the  preceding  formula,  and  making  =.— i^',  ice 

obtain 

pr^kd(l  +  at) 

for  the  expression  of  the  elastic  force  of  air  in 
terms  of  its  density  and  temperature. 

The  expansion  of  other  non-condensable 
gases  for  the  same  increment  of  heat  is  nearly 
the  same  as  that  of  air,  but  the  coefllcient  for 
condensable  gases  difi^  more  widely.  The 
following  are  the  values  of  a  for  the  most  im- 
portant gases : 


Nitrogen   . 

.       'UU^DOi 

.     -008662 

Carbonic  oxide 

.     -008669 

Carbonic  acid    . 

.     -003710 

Nitrous  oxide    . 

.     -003719 

Sulphurous  acid 

.      003903 

Cyanogen  . 

.     -008877 
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.  The  ooeffident  k  is  constant  for  the 
gas,  but  has  a  different  Talne  for  difierent 
gases,  depending  on  their  densities  or  specific 
gravities.  With  respect  to  atmospheric  air,  its 
value  may  be  foona  thiis :  The  density  of  air, 
compared  irith  water,  is  0*0013,  and  that  of 
mercniy,  compared  with  water,  13*69 ;  there- 
fore, supposing  the  height  of  the  barometer  to 
be  30  inches,  the  value  of  ^,  or  the  height  of  a 
column  of  air  of  uniform  density,  exerting  on 
its  base  a  pressure  equal  to  that  of  the  atmo- 
sphere, is 

30  in.  x  If.'^  .313860  in.  or  26155  feet 
•0013 
(about  five  miles),  the  temperature  being  that 
of  freezing  water. 

0/  the  Motion  of  the  (rases.— Elastic  fluids, 
in  escaping  from  a  vessel  by  a  small  orifice  or 
infinitely  short  tube  into  a  vacuum,  observe, 
like  liquids,  a  law  first  discovered  by  Torricelli ; 
namely,  that  the  velocity  of  the  molecules, 
when  they  escape  from  the  orifice,  is  equal  to 
that  whidi  they  would  have  acquired  by  falling 
through  a  height  e^ual  to  the  height  of  a  ver^ 
ticiil  colunm  of  uniform  density,  producing  a 
pressure  equal  to  that  which  is  exerted  by  the 
gas  at  the  level  of  the  orifice. 

The  velocities  with  which  the  difi^rent  gases 
enter  a  vacuum  are  inversely  as  the  square 
roots  of  their  densities ;  for  they  are  propor- 
tional to  the  square  roots  of  the  altitudes  from 
which  the  molecules  are  supposed  to  fall,  and 
these  altitudes  are  inversely  as  the  densities. 

Thus  the  velocity  of  air  rushing  into  a 
vacuum  being  taken  as  unity,  Graham  has 
experimentally  demonstrated  the  following 
velocities  for  the  gases  named: 

Hydrogen    ....    3*613 


Marsh  gas  . 
Carbonic  oxide 
Nitrogen     . 
Oxygen 
Carbonic  acid 


1*322 

1*0123 

10164 

•050 

•821 


[Gases,  Diffusion  of;  Gasvs,  Effusion  of; 
Gasbs,  Tbanspihation  of.] 

The  principle  of  the  lateral  communication  of 
motion  holds  good  with  respect  to  gases  as 
well  as  liquids.  On  this  principle  we  may  ex- 
plain a  curious  fact,  observed  m  the  efflux  of 
air  from  a  blowing  machine,  and  in  the  escape 
of  steam  from  the  valves  of  boilers.  If  a  cir- 
cular disc  of  four  or  five  times  the  diameter  of 
the  orifice  be  placed  close  to  it,  not  only  will  it 
not  be  forced  away  by  the  current  of  the 
elastic  fiuid,  but  it  will  be  retained  by  a  con- 
siderable force ;  insomuch  that  if  the  orifice  be 
directed  downwards,  the  disc,  though  formed  of 
a  dense  m^taUic  substance,  will  be  supported 
in  opposition  to  its  gravity.  Let  air  issuing 
with  considerable  force  through  the  aperture 
A  B  have  its  course  interrupted 
by  the  metallic  plate  C  D ;  the 


communication  of  motion  takes  place,  the  air 
in  this  conoid  will  join  itself  to  that  which  es- 
capes by  the  ^edges  of  the  plate,  and  a  vacuum 
wQl  be  formed  in  the  space  C  G  D,  and  the 
plate  C  D  be  forced  towards  the  aperture  by 
the  pressure  of  the  atmosphere  on  the  opposite 
side.  But  as  it  approaches  the  orifice  the 
action  of  the  efEluent  air  will  become  more  in- 
tense, and  the  dimensions  of  the  void  space  be 
diminished,  so  that  the  plate  will  assume  a 
position  in  which  the  forces  tending  to  move  it 
m  opposite  directions  will  be  balanced. 

It  has  been  demonstrated  by  Newton,  in  the 
second  book  of  the  Frindfia^  that  the  velocity 
with  which  sound  is  propagated  through  the  air 
is  the  same  as  that  which  a  heavy  body  would 
acquire  by  falling  through  half  the  height  of 
the  homogeneous  atmosphere,  and  consequently 
equal  to  8  a/1  3078,  or  about  015  feet  per 
second.  But  this  theoretical  determination  is 
found  to  differ  considerably  from  experiment, 
which  gives  a  velocity  of  1125  feet  per  second, 
when  the  temperatnra  of  the  air  is  at  62^  of 
Fahrenheit's  thermometer,  Laplace  suggested 
a  very  prpbable  explanation  of  this  discrepancv ; 
nameljTt  that  the  condensation  caused  by  the 
vibrations  produced  a  degree  of  sensible  heat 
by  which  the  elssticity  of  the  air  is  increased, 
or,  rather,  the  density  diminished,  while  the 
elastic  force  remains  the  same.  In  consequence 
of  this  extrication  of  heat,  the  number  gi'v^en  by 
the  formula  of  Newton  must  be  multiplied  by 
the  square  root  of  the  number  which  expresses 
the  ratio  of  the  specific  heat  of  the  air  under  a 
constant  pressure  to  its  specific  heat  under  a 
constant  volume.  This  number  is  found  by 
experiment  to  be  1*375,  the  square  root  of 
which  is  1*173 ;  and  on  applying  Uiis  correction 
with  the  proper  corrections  for  temperature; 
the  theoretical  determination  approaches  very 
closely  to  the  experimental  result.     [Sound.] 

The  science  of  pneumatics  has  been  created 
entirely  by  modern  discoveries.  Galileo  first 
demonstrated  that  air  possesses  weight.  His 
pupil  Tomcelli  invented  the  barometer;  and 
Pascal,  by  observing  the  difference  of  the  alti- 
tudes of  the  mercurial  column  at  the  top  and 
the  foot  of  the  Puy  de  Ddme,  proved  that  the 
suspension  of  the  mercury  is  caused  by  the 
pressure  of  the  atmosphere.  Otto  Guericke,  a 
citizen  of  Magdeburg,  invented  the  air-pump 
about  the  year  1654 ;  and  Boyle  and  Mariotte, 
soon  afterwards,  detected  by  its  means  the  prin- 
cipal mechanical  properties  of  atmospheric  air. 
Analogous  properties  have  been  proved  to  be- 
long  to  all  the  other  gases.  The  problem  of 
determining  the  velocitv  of  their  vibrations  was 
solved  by  Newton  and  Enler,  but  more  com- 
pletely by  Lagrange.  The  theoretical  prin- 
ciples reiatire  to  the  pressure  and  niotion  of 
elastic  fluids,  from  which  the  practical  for- 
mula are  deduced,  were  established  by  Daniel 


^j ^^^  ^ , ,  Bemouilli,  in  his  Hydrodynamica  (1738);  but 

current  will  assume  Uie  form  of  a   have  been  i^ndered  more  general  by  Navier 

conoid  E  A  B  F,  containing  the  |  {Mhn,  de  VAcad,  1830).    The  experunenta  of 

cavity  E  G  F.    At  first  the  space  C  G  D  will  i  Begnault  are  given  in  Ann,  CK  Phfs,  [3]  iv, 
be  with  filled  the  effl^ent  air ;  but  if  a  Uteral  5  and  v.  52 ;  those  of  Magnus  in  hffg,  Mn^ 
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It.  1,  and  lyii.  177  ;  and  Oraham's  TCSeaiefaes 
in  Pka.  Mag.  1834,  VkU,  Trans.  1846,  p.  573, 
lud  Pha,  TVana.  1868,  p.  386.  [Am;  Am 
P1911P;  Babokbteb.] 

ynimmiitinnmfM  (Or.  vrruyxoro/iix^M)*  In 
EodedaBtical  History,  s  name  of  reproach, 
giTen  to  those  who,  in  the  fourth  and  fifth 
oentnries,  impugned  t^e  divinity  of  the  Holy 
Ghost     [MACBDoiruifS.] 

9iMiiiiuitoiB«(0r  (Or.  wcD/io,  air,  and 
fdrpw,  measure).  A  guometcr  constructed  for 
the  purpose  of  measuring  the  quantity  of  air 
taken  into  the  lungs,  and  again  giyen  out»  at 
each  inspiration  and  expiration. 

VnttTunatttlff  (€h*.  wyevf/drmrtSf  it^fUOum). 
Emphysema.  A  collection  of  air  in  the  cellular 
memhrane,  rendering  the  part  tumid,  elastic,  and 
crepitating  irhen  pressed.  It  rarely  arises  spon- 
taneously, but  generally  from  some  wound  which 
affects  the  lungs,  and  by  which  the  air  spreads 
through  the  odlular  membrane.  In  some 
rare  cases  it  is  an  effect  of  certain  poisons. 

yaemnabwiiielil— —  (0r.  vvcS^io,  air; 
fipiefxno^  ffilUi).  A  name  applied  by  Hunter 
to  the  Perennibranchiate  reptiles  of  recent 
Eoologists;  and  by  Lamarck  to  an  order  of 
Oastropodous  molluscs. 

FnevBMBta.  (Gr.  «>«v/u»v£a).  An  inflam- 
mation of  the  lungs,  or  more  correctly  an  in- 
flammation of  the  troe  pulmonary  tissue. 
This  disease  is  ushered  in  by  fever,  cough,  hard 
and  rapid  pulse,  and  if  both  lungs  be  inyoWed 
severe  dyspncea  occurs.  The  expectorated 
matter  is  coloured  by  blood.  The  tendency  of 
pneumonic  inflammation  is  to  produce  con* 
Bolidation  of  the  lune,  and  this,  which  in  its 
first  stage,  goes  by  ue  name  of  red  hepatisa- 
tion,  may  pass  on  to  grey  hepatisation,  which 
has  been  well  described  by  Laennec.  This 
change  may  again  be  followed  by  modification, 
degeneration,  and  softening,  and  a  cavity  be  the 
result.  This  latter  stage  constitutes  the  pneu- 
monic phthisis  of  some  authors.  The  usual 
course  of  pneumonia,  however,  is  that  the  red 
hepatisation  becomes  resolved,  and  the  lung 
tissue  returns  to  its  healthy  condition.  Pneu- 
monia complicates  many  forms  of  disease,  viz. 
albuminuria,  measles,  typhoid  and  t^ri^us 
fever.  An  interesting  form  of  pneumonia,  in 
which  single  and  separate  lobules  are  affected 
(lobular  pneumonia),  is  observed  in  cases  of 
blood  poisoning,  and  other  states  which  cause 
the  minute  ramules  of  the  arteries  of  the  lungs 
to  become  plugged  up.  Opinions  vary  greatly 
as  to  the  proper  mode  of  treating  acute  pneu- 
monia, some  recommending  large  bleedings 
and  the  administration  of  ealomel,  opium,  and 
antimony,  while  others  believe  that  equal 
success  attends  a  less  heroic  and  almost  ex- 
pectant plan  of  procedure.  No  general  rule 
can  be  giren,  and  each  case  would  seem  to  de- 
mand treatment  modified  by  a  consideration 
of  constitutional  conditions,  dimate,  &c.  In 
pneumonia  complicating  other  diseases  the 
nature  of  the  primary  malady  must,  of  course, 
greatly  modify  our  views  of  the  fittest  treat- 
ment for  the  especial  case. 
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(Or.  n^syuSr,  Iwngs,  and 
kirfos).  The  anatomy  of  the  respiratory,  Tocal, 
and  calorific  organs. 

Fnemnotliaraz  {Or.  vr€VfM,  and  Mywl, 
chest).  An  aoeumTdation  of  air  in  the  sac  of 
the  pleura. 

PirtgaHon  (Or.  vrryoXlwr,  from  «yfy«,  / 
suffocate).  A  name  given  by  some  medical 
authors  to  the  nightmare,  from  the  sense  of 
sufibcation  which  it  induces.     [Ephultxs.] 

FnyjK  (Or.  «>«().  The  place  of  assembly 
for  the  Athenian  demos,  to  the  west  of  the 
Areopagus,  on  a  slope  connected  with  Mount 
Lycaoettus.  It  was  semicircular  in  foim,  and 
had  an  area  of  about  12,000  square  yards.  On 
the  north  side  was  the  Bema,  or  tribune,  cat 
out  of  the  rock,  and  commandinga  view  of  the 
sea  from  behind  and  of  the  Prop^ca  and 
Parthenon  in  front 

Vom  (Or.  grass).  A  name  given  bv  botanists 
to  a  genus  of  grasses  of  conaderable  extent, 
and  very  abundant  in  the  pasturages  of  Europe. 
One  of  the  commonest  of  all  weeds  is  the  Poa 
annua.  Poa  trivialis  and  pratensis  arevah- 
able  species,  sown  extensively  as  a  part  of  the 
artificial  pastures  which  are  now  commonly 
made  with  picked  grasses  instead  of  hay  seeds. 
In  general,  they  are  nutritious  and  agreeable  to 
cattle.  P.  nemoralis  is  ona  of  the  few  grasses 
which  thrive  in  shady  places. 

Poaebers.    [Oaxb  Lilws.] 

Pood  (lUl.  little).  In  Music,  a  word  fr^ 
quently  prefixed  to  another  to  lessen  the  strength 
of  its  signification ;  as  poco  largo,  a  little  slow. 

Poenaara  or  Poenaunii.  The  name  given 
by  the  natives  of  New  2!ea]and  to  the  variety 
of  Jade  or  Nephrite  which  is  used  by  them  for 
the  manu&cture  of  axes,  and  other  weapons. 

Pod  (Mr.,  Wedgwood  identifies  tins  void 
with  Dan.  pude,  a  piU^fu*;  Esthon.  paddi  a 
cushion:  Dictionary  of  English  EtgrnolagyX 
In  Botany,  the  capsule  of  Xeguminoos  and 
Cruciferous  plants,  the  former  being  more 
particularly  called  legumes,  and  the  latter 
siliques  or  silides. 

Podagra  (Or.  a  seizure  of  the  foot}.  [Gorr.] 

PodevC^  (ItaL  from  Lat  potestea,  pouter). 
The  chief  magistrate  in  the  republics  of  Italy 
in  the  middle  ages  was  commonly  so  styled 
His  appointment  was  generally  annuaL  At 
one  time  (especially  at  Florence)  it  was  the 
custom  to  elect  a  foreigner,  as  more  likely  to 
be  impartial.  The  title  was  retained  for  officers 
of  inferior  rank  in  Genoa  and  Venice.  By 
this  name  were  also  known  certain  magistrate 
set  up  by  Frederic  I.  in  the  Lombard  cities, 
(Hallam's  Middle  Ages,  ch.  iii.  part  i.) 

PodeUa  (Gr.  vo^s,  irMi,  a.  foot).  In 
Botany,  the  stalk-like  elevations  which  support 
the  shields  of  some  Lichens ;  also  the  stalk  of 
the  spore-cases  of  mosses,  &c 

Podloeps.  A  genus  of  birds,  commooly 
called  Grebes,  placed  in  the  order  of  Palmip«<*s 
by  Cuvier,  but  forming  the  transiticm  frtun 
the  waders  to  the  swinuners  by  having  the 
webs  of  the  toes  incomplete,  and  formed  by  a 
«»Iloped  membrane,  as  in  the  coot    The  legs 
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are,  howerer,  t>lftced  far  back,  so  as  to  render 
them  efficient  oigans  of  swimming,  -while  their 
use  in  walking  on  dry  land  is  proportionally 
deteriorated ;  the  feet  are  admirably  organised 
for  propelling  the  body  through  the  water; 
and  the  grebe,  which  dives  more  than  it  swims, 
assists  the  feet  with  a  simultaneous  action  of 
its  wings ;  but  these,  like  the  pectoral  fins  of 
fishes,  serve  mainly  to  direct  and  vary  the 
course  of  the  bird. 

Podium  (Lat).  In  Boman  amphitheatres, 
a  massive  wall  running  round  the  arena.  On 
the  top  of  the  podium  were  the  seats  assigned 
to  spectators  of  the  highest  rank ;  above  tiiese 
seats  rose  the  mceniana,  or  radiating  seats  on 
the  sloping  walls  of  the  building. 

FedoplijlliUBi  (a  word  coined  from  €b.  vo6s, 
wo96s,  a  foot,  and  ^\Xo¥,  a  l«^\  A  small 
genus  of  Sanuneulace^  found  in  America  and 
Lidia.  The  American  species,  P.  pdUUtim^  has 
lately  acquired  some  repute  as  a  medicinal 
agents  being  employed  as  a  cathartic,  and  as  a 
substitute  for  mercury.  Its  lajge  white  nodding 
flowers  are  succeeded  by  egg-shaped  yellowi^ 
fruits  somewhat  resembling  a  small  lemon,  and 
hence  called  Wild  Lemon,  though  more  gene- 
zally  known  as  May  Apple.  The  herbage  is 
narcotic  and  poisonous ;  the  add  pulp  of  the 
fruit  is  edible  though  mawkish,  while  the  rhi- 
zomes possess  medidnal  properties,  and  yield 
a  resinous  extract  caiUed  podophylUn,  The 
Indian  species,  P.  Emodi,  bears  a  somewhat 
similar  fruit. 

VodMtaiBAoese  (Podostemon,  one  of  the 
genera).  A  small  unimportant  order  of  tro- 
pical aquatics ;  they  are  of  monochlamydeous 
structure,  and  are  referred  to  lindley's  Butal 
alliance  of  hypogynous  Ezogens.  ^ 

Po^.  The  Sandwich  Island  name  for  the 
fermented  edible  corms  or  tubers  of  Colocaaa 
esculenta, 

PoMdla  (Gr.  4  ^nueiXHf  so.  trrod).  A  cele- 
brated portico  or  colonnade  at  Athens,  where 
Zeno  inculcated  his  doctrines.  The  Poacile, 
built  by  Cimon  about  470  b.c.,  was  adorned  by 
the  statues  of  gods  and  ben^actors;  and  the 
picture  of  Polygnotus,  which  represented  Mil- 
tiades  at  the  head  of  the  Athenians  and  Pla- 
tseans  at  Marathon,  was  here  suspended.  The 
paintings,  which  seem  to  have  been  on  wood, 
were  removed  in  the  reign  of  Arcadius,  about 
400  A.  D.  (Beul^,  VAcropoU  tCAthhiea.) 

PoBolUtlo  (Gr.  notKtXos,  mriegated),  A 
name  sometimes  given  to  the  variegated  sands 
of  the  new  red  sandstone  period,  or  rather  to 
the  series  of  rocks  in  which  these  sands  occur. 

VoBOllopods  (6r.  irouciXoSj  and  «'o^s,  a  foot). 
The  name  of  an  order  of  Entomostracous 
Crustaceans,  including  those  which  have  feet  of 
different  forms  and  uses,  the  anterior  ones 
being  ambulatory  or  prehensile,  the  posterior 
branchial  and  natatory. 

Poenama.    [Pocuamu.] 

Poetry  (Gr.  ^otirnic^   r4xyn,  the   art  of 

poetry,  from   voi^w,   /  maJee,  the  writers  of 

each  different  class  of  poems,  epic,  elegiac,  &c, 

being  called  hfn/wwiy  ik^€unrQtoi,  epk-makers 
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and  degy-maJcers :  Aristotle,  De  Poet,  i.  10). 
A  complete  and  satasfactory  definition  of  poetiy 
has  not  yet  been  produced  by  writers  on  taste, 
or  by  poets  themselves.  A  popular  one,  suffi- 
ciently adapted  to  general  notions,  is  fur- 
nished by  lird  Jeffirey :  *  The  end  of  poetry 
is  to  please;  and  the  name,  we  think,  is 
strictly  applicable  to  every  metrical  compo- 
sition from  which  we  derive  pleasure  without 
any  laborious  exercise  of  the  understanding.' 
{Ed.  Rev,  xi.  p.  216.)  But,  in  the  first  place, 
it  has  been  maintained  that  'verse  is  not 
the  limit  ^  by  which  poetry  is  bounded  :  it 
is  the  ac|junct  of  poetry,  but  not  its  living 
principle.' — 'Poetry,'  says  Coleridge,  'is  not 
the  proj^r  antithesis  to  prose,  but  to  science. 
Poetry  is  opposed  to  science,  and  prose  to 
metre.* — '  The  proper  and  immediate  object  of 
science  is  the  acquirement  or  commumcation 
of  truth ;  the  proper  and  immediate  olject  of 
poetry  is  the  communication  of  immediate 
pleasure.'  In  the  next  place.  Lord  Jeffirey*s 
definition  would  clearly  include  burlesque 
composition.  Is  this  atric^y  poetry?  It  was 
included,  certainly,  bv  ancient  critics  in  their 
rather  artificial  analysis  of  poetry:  in  the 
Foetics  of  Aristotle  the  rules  of  comic  com- 
position are  as  elaborately  laid  down  as 
those  of  any  other  species.  Yet  the  excite- 
ment of  the  ridiculous  is  altogether  of  a  dif- 
ferent nature  from  that  produced  by  poetry 
in  the  modem  sense  of  the  word,  which  is 
necessarily  either  elevating,  imaginative,  or 
tender.  And  this  effect  it  produces,  as  Colo- 
ridge  has  described  it,  by  communicating  to 
the  reader  '  that  pleasurable  emotion,  that  pe- 
culiar state  and  degree  of  excitement,  which 
arises  in  the  poet  himself  in  the  act  of  com- 
position.' {Literary  Bemaine.)  The  end  of 
poetry,  then,  appears  to  be  to  produce  intel- 
lectual pleasure  by  exciting  emotions  either  of 
the  elevated  or  pathetic  order.  But  in  what 
mode  does  poetry  effect  this  ?  The  sight  of  a 
distressed  object  raises  tender  feelings;  a  tale 
of  distress  does  the  same :  to  be  witness  of 
some  stupendous  event,  or  great  natural  phe- 
nomenon, elevates  them ;  and  so  does  the  de- 
scription of  such.  Yet  tins  tale  or  description 
is  not  poetry.  Some  dramas,  almost  utterly 
destitute  of  poetical  merit,  retain  a  hold  on 
theatrical  audiences  merely  because  they  are 
transcripts  of  |)ainfnl  scenes  actually  occurring 
in  domestic  bfe.  But  these  are  not  poetry, 
although  constantly  mistaken  for  it.  So,  a^ain, 
the  mere  narration  of  a  grand  and  surprising 
circumstance  is  not  poetr]^,  however  akin  to  poet- 
ical the  emotion  which  it  inspires.  Few  passages 
in  poetry  retain  a  greater  hold  on  the  imagina- 
tion than  the  well-known  accounts  of  Napoleon 
amidst  the  fires  of  Moscow,  or  the  sack  of 
Rome  by  Bourbon,  or  the  execution  of  Charles 
I.,  or  mere  descriptions  of  the  Alps  or  Niagara : 
the  most  prosaic  writer  who  treats  these  sub- 
jects, if  he  only  adhere  to  truth  and  bring  out 
its  striking  particulars,  cannot  fail  of  producing 
an  effect  which  may  be  termed,  as  r^Biards  the 
reader,  poetical.    This  considontion  leads  us 
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to  the  great  ebaraeteristie  of  poetry,  which  U 
essentially  a  creatiye  art  Its  operation  is 
'making/ not  transcribing.  'Imitation*  it  is, 
as  Aristotle  defines  it ;  not  because  it  copies, 
but  because  it  has  its  model  in  nature,  and 
can  never  depart  far  from  it  without  losing  its 
character.  Lord  Bacon  explains  Uiis  by  saying, 
that  poetry  'doth  raise  and  erect  the  mind,  by 
tubmitting  the  shotos  of  things  to  the  desire  of 
the  mind:  The  imagination  alters  these  'shows 
of  things '  by  adding  or  subtracting  qualities ; 
and  poetiy  brings  to  yiew  the  forms  which 
result  from  the  operation. 

But  Lord  Jeffrey  goes  on,  in  the  passage 
which  has  been  already  quoted,  to  giye  an 
analysis  of  the  elements  of  poetical  pleasure. 
'This  pleasure,'  he  says,  'may,  in  general, 
be  analysed  into  three  parts :  that  which  we 
leceiye  from  the  excitement  of  passion  or 
emotion ;  Uiat  which  is  deriyed  from  the  play 
of  imagination,  or  the  easy  exercise  of  reason ; 
and  that  which  depends  on  the  character  and 
qualities  of  the  diction.'  The  first  two  are  the 
vital  and  primary  species  of  poetical  delight. 
This  analysis  may  lead  us  to  consider  the 
faculties  by  the  exerdse  of  which  these  several 
pleasures  are  produced — ^faculties  widely  dif- 
ferent, yet  aU  poetical;  some  of  them  more 
and  some  less  essential  to  the  production  of 
poetical  pleasure;  some  less  and  some  more 
conspicuous  In  different  poets;  all  united  in 
hardly  any. 

1.  imagination  is,  emphatically,  the  great 
poetical  faculty.  It  is  'the  first  moving  or 
creative  principle  of  the  mind,  which  fashions 
out  of  materials  previously  existing  new  mate- 
rials and  original  truths.'  It  is  '  a  complex 
power,  including  those  faculties  which  are 
called  by  metaphysicians  conception,  abstrac- 
tion, and  judgment : '  the  first  enabling  us  to 
form  a  notion  of  objects  of  perception  and 
knowledge ;  the  second '  separating  the  selected 
materials  fiom  the  qualities  and  circumstances 
which  are  connected  with  them  in  nature ; '  the 
third  selecting  the  materials.  (Stewart:  see 
the  article  'roetry'  in  the  Enege.  Brit.)  Its 
operations  are  most  various,  and  it  e^bits 
itself  in  poetry  in  very  different  degrees  and 
forms.  It  may  shine  here  and  there,  chiefiy  in 
comparison,   or  in  bold  and  pleasing  meta- 

{)hor,  breaking  the  chain  of  a  narrative,  as 
n  the  Homeric  poems  and  the  earlier  poetiy 
of  most  nations ;  it  may  hurry  image  on  image, 
connected  only  by  those  exquisite  links  of 
thought  which  are  present  in  the  mind  of  the 
poet,  in  daring,  compressed,  rapid  language,  as 
if  words  were  inadequate  to  its  expression,  as 
Sn  the  Hebrew  prophets,  in  iEschylus,  and  often 
In  Shakspeare ;  it  may  predominate  in  entire 
sustained  conceptions,  grasping  at  general  fea- 
tures, as  in  Milton ;  it*may  cling  more  closely  to 
the  '  shows  of  things,'  dwelling  in  particulars, 
reproducing  with  startling  vividness  images 
little  altered,  graphic,  and  minute,  as  in 
Bante ;  and  here  it  often  approaches  to  fancy. 
Imagination,  combined  in  agreater  or  less  degree 
with  thought  or  reflection,  but  with  little  of 
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the  other  poetical  qualities,  produces  a  kind  of 
poetiy  which  suits  the  taste  of  a  refined  and 
thoughtful  class,  bat  has  little  hold  on  the 
general  mind« 

2.  No  distinction  has  prea  critics  more 
trouble,  in  the  way  of  defimtion,  than  that  be- 
tween imagination  and  fancy.  '  Fancy,'  it  has 
been  said, '  is  given  to  beguile  and  qmckin  the 
temporal  part  of  our  nature ;  imagination  to 
indte'and  support  the  etemaL' — '  ^Die  distinc- 
tion between  fancy  and  imagination,'  says  an- 
other, '  is  simply  that  the  former  altogether 
changes  and  remodels  the  original  idea,  im- 

Eregnating  it  with  something  extraneous ;  the 
itter  leaves  it  undisturbed,  but  associates  it 
with  things  to  which  in  some  view  or  other  it 
bears  a  resemblance.'  Now  the  latter  is  an 
operation  of  thought,  wit,  or  judgment;  and 
this  perhaps  may  lead  us  to  a  light  conclosion. 
The  poetiy  of  true  fancy  is  merely  that  of 
imagination  '  at  a  lower  point  of  excitement,' 
or  employed  on  less  elevated  subject-maUer. 
The  poetry  of  the  Midsummer  Nights  Dream, 
for  instance,  may  be  termed  either  imaginatire 
or  fanciful  with  equal  correctness.  But  there 
is  also  a  spurious  fancy,  the  ofibpring  of  a  qai<^ 
wit,  adopting  poetical  diction:  where  wit  is 
very  nearly  alhed  to  imagination,  yet  not  the 
same,  as  in  the  compositions  of  T.  Moore. 

8.  Lord  Jeffrey,  as  we  have  seen,  associates 
with  the  pleasure  of  imagination  the  pleasore  de- 
rived from  *  the  easy  exeidse-of  reason.'  This  is 
produced  chiefly  by  the  faculties  of  thought, 
wit,  and  reflection.  It  may  indeed  be  doubted 
whether  the  expression  o^  thought,  however 
enei^tic  and  acuto,  dad  in  current  poetical 
diction,  is  really  poetry.  Certainly  it  is  so,  if 
at  ijl>  in  a  very  inferior  degree  to  that  of  the 
imagination.  And  yet  when  we  reflect  faov 
much  of  the  pleasure  which  we  derive  ftam 
verse  is  of  this  kind,  how  many  of  the  greateet 
names  in  the  history  of  poetiy  are  distangnished 
for  this  alone,  and  tnat  one  great  Utenir 
nation  (the  French)  seems  to  have  placed  itt 
idea  of  poetry  entirely  in  the  expresnon  of 
thought  and  feeling;  and  chiefly  the  former,  we 
can  scarcely  refuse  it  an  important  place.  It 
also  takes  many  shapes.  It  appears  in  the 
form  of  witty  or  acute  conceits,  as  in  Donne  sud 
Cowley,  and  in  many  French  and  Italian  poets^ 
nearly  allied  to  that  spurious  fancy  of  which 
we  have  spoken.  It  lightens  in  flashes  of 
higb-mindea  indignation  or  keoi  sarcasm  in 
Juvenal;  assumes  a  still  loftier  moral  tone 
in  Persius,  and  often  in  Biyden,  mixed  irith 
grave,  energf«tic,  powerful  reflection.  It  tak» 
the  easier  tone  of  acute  knowledge  of  the 
ways  of  man  in  the  Satires  of  Horace,  and  ea- 
livens  the  charming  narrative  of  Aiiosto.  It 
often  assumes  a  ihetorical  character,  as  in 
ComeiUe  and  Lucan.  There  is  a  trivial  ex- 
periment by  which  the  difference  between  this 
and  imaginative  poetry  may  be  tested.  Tom 
both  into  prose :  the  latter  retains  its  poetical 
character ;  the  former  seems  to  lose  it. 

4.  The  expression  of  passion,  sentiment,  or 
pathos,  ia  the  most  common  and  universal  of 
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all  Bouroee  of  poetical  pleasure.  It  is  the 
very  soul  of  all  earlj  and  simple  poetry; 
it  pervades  no  less  that  of  the  most  ayilised 
communities.  Yet  this  class  of  poetiy  is  less 
tralj  and  emphatically  poetical  than  the  imagi- 
nataye;  althoii^h  more  popular.  The  pleasure 
occasioned  hy  it  is  of  a  mixed  nature :  it  arises 
from  the  excitement  of  peculiar  sympathies, 
not  produced,  but  heightened  only,  by  the  form 
in  which  that  excitement  is  conveyed.  This  is 
the  reason  why  mere  popularity  is  not  a  test  of 
the  excellence  of  poetry.  The  uncritical  reader 
calls  Uiat  the  best  poetry  by  which  he  is  best 
pleased.  Devotional  poetry,  for  instance,  ap- 
peals to  a  universal  class  of  sympathies ;  and 
on  this  account  often  acquires  a  faddtious  value. 
The  highest  attribute  of  a  poet^  in  this  branch 
of  the  poetical  &culty,  is  a  sensibility  to  all 
the  springs  of  our  pssions,  joined  with  the  art 
of  expressing  it ;  these,  when  united  with  that 
jxower  of  personification  which  is  more  pecu- 
liarly the  dramatic  faculty,  produce  the  drama 
in  its  highest  and  noblest  shape,  such  as 
it  is  exhibited  by  Shakspeare,  and  by  him 
alone.  But  the  power  of  giving  language  to 
the  sentiments  of  any  common  and  elevated 
passion  is  by  itself  a  great  poetical  merit.  The 
passion  of  love  is  the  staple  of  numberless 
bards.  The  passion  for  war  or  conflict,  un- 
happily natural  to  man,  is  a  source  of  poetry : 
it  IS  impossible  not  to  perceive  in  Homer  and 
Scott,  independently  of  their  art  of  narration  and 
energy  of  description,  an  exultation  in  the  ani- 
mal excitement  of  the  imaginary  battle,  the 
certamims  gaudia  of  the  savage  Attala,  pecu- 
liarly and  intensely  poeticaL  The  sentiment 
of  self-love,  the  natural  propensity  to  exhibit 
self  to  self  in  a  romantic  or  elevated  point  of 
view,  forms  a  great  part  of  the  charm  of  such 
a  muse  as  that  of  Byron.  Again,  indepen- 
dently of  the  direct  expression  of  feeling,  there 
is  in  some  poets  a  general  colouring  derived 
from  it,  thrown  as  a  li^ht  veil  over  ul  the  ob- 
jects presented,  which  is  a  singularly  attractive 
attribute.  Such  is  the  tinge  of  grave  and 
serious  tenderness  which  shades  the  poetry  of 
Sophocles  and  Virgil,  and  assumes,  perhaps,  a 
more  feminine  character  in  that  of  Tasso. 

These  are  the  more  strictly  subjective  quali- 
tiee  of  true  poetry.  There  are  others,  of  a  more 
oljective  character,  which  can  scarcely  be  said 
to  belong  to  it  strictly  as  poetzy,  and  yet  can 
scarcely  be  excluded  from  a  general  review, 
such  as: — 

5.  The  dramatic  faculty,  of  which  we  have 
already  spoken,  which  seems  to  consist  in  acute 
powers  of  observation  of  the  varieties  of  human 
character,  together  with  the  rarer  power  of 
delineating  it  with  such  force  as  to  bring  the 
imaginary  person  distinctly  before  the  r^er. 
It  is  the  wonderful  and  unique  characteristic 
of  Shakspeare,  in  whom  all  individuality,  as 
has  been  often  observed,  seems  absolutely  lost. 
If  we  are  to  look  for  a  second  to  Shakspeare 
in  this  high  faculty,  we  shall  find  him,  among 
poets,  perhaps  only  in  Scott.  But  it  is  a  power 
oft*»n  much  developed  in  writers  who  are  not 
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poets  in  any  sense,  such  as  Le  Sage  and  De 
Foe. 

6.  The  descriptive.  &culty  is  of  the  same 
kind;  that  of  bringing  the  objects  of  external 
nature,  or  passing  scenes  of  whatever  sort^ 
vividly  before  the  reader's  fancy.  When  the 
objects  or  scenes  so  represented  are  such  as 
the  painter  might  choose  with  advantage  for 
the  exercise  of  his  arty  the  faculty  is  properly 
termed  picturesque;  though  that  word  is  often 
of  a  looser  acceptation.  It  is  obvious  that  this 
also  is  a  faculty  common  to  poets,  with  many 
others  who  are  not  so;  but  sustained  eneigy  of 
description,  as  in  the  Homeric  poems,  foims  a 
magnificent  groundwork'  for  strictly  poetical 
ornament.  In  the  poetzy  of  modem  times, 
especially  in  this  country,  and  in  Germany,  the 
description  of  external  nature  has  been  made 
subservient  to  the  purposes  of  imagination  and 
reflection  by  writers  of  high  genius;  and  this 
combination  peculiarly  characterises  the  taste 
of  the  age,  of  which  Wordsworth  and  Tennvson, 
in  very  different  manners,  may  be  dted  as  illus- 
trious examples. 

7.  Lord  «ref&ey  ranks  last  the  pleasure  de- 
rived from  diction,  as  of  a  secondary  order; 
which  it  undoubtedly  is,  and  vet  almost  essen- 
tial. The  highest  poe^,  without  beauty  of 
style,  is  rardy  or  never  popular,  while  the 
poems  of  Virgil  owe  their  charm  chiefly  to 
beauty  and  feudty  of  diction. 

8.  Lastly,  we  must  not  omit  the  pleasure  of 
melodt/:  not  essential  to  poetry,  since  there 
may  be  poetry  without  verse;  not  always  a 
merit  of  the  poet  himself,  since  much  depends 
on  the  language — and  a  Greek  or  Italian  poet, 
cseteris  paribus,  will  ever  be  preferable  to  an 
English  or  German  one,  on  this  account  alone ; 
but  a  grace  which  heightens  the  charm  of  the 
noblest  poetry,  and  sometimes  captivates  the 
sense  even  in  the  most  indifferent. 

Pogrostemon  (Gr.  ir^wVf  a  beard,  and 
trHifuw,  a  thread).  The  genus  of  Labiate 
plants  which  yields  the  Patc^ouly  scent.  The 
plant  itself,  called  P,  jMitchauli/,  is  an  unattrac- 
tive subshrubby  species,  found  wild  in  India 
and  Malacca.  The  odour,  which  is  peculiar^ 
is  highly  popular  not  only  in  Europe  but  in 
India,  where  it  is  one  of  the  commonest 
perfumes  found  in  the  bazaars.  The  leaves 
and  young  tops  yield  by  distillation  the  vola- 
tile oil  from  wmch  essence  of  Patchouly  is 
prepared.  Genuine  Indian  shawls  and  In* 
dian  ink  were  formerly  distinguished  by  their 
odour  of  Patchouly,  but  since  the  perfume  has 
become  common  in  Europe  the  test  does  not 
hold  good.  HI  effects,  such  as  loss  of  appetite 
and  sleep,  nervous  attacks,  &e.,  have  been 
ascribed  to  the  excessive  emplovment  of  Pat- 
chouly as  a  perfome.  It  is  caUed  Pueha-pat 
by  the  Malays.    [Patchottlt.] 

Potndlnff.  In  Scottish  Law,  a  species  of 
diligence  (i.e.  process),  whereby  the  property 
of  the  debtor^s  movables  is  transferred  to  the 
creditor.  Poindings  are  either  real  or  personal ; 
the  former  affecting  the  debtor's  movables  on 
I  the  lands  to  which  the  debt  attaches,  the  other 
'  3P 
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his  movables  generally.  The  effect  of  re&l'poind- 
ing  is  to  giye  the  Tiser  of  it  right  to  the  rents. 

Polnaettla  (after  M.  Poinsette,  its  dis- 
coverer). A  genus  of  Euphorbiacem,  by  some 
botanists  included  in  Euphorbia  itself,  inte- 
resting chiefly  for  its  ornamental  properties. 
It  produces  at  the  ends  of  its  shoots,  surround- 
ing the  inconspicuous  flowers,  a  number  of  large 
elliptic  scarlet  bracts,  which  render  it  exceed- 
ingly ornamental ;  and  small  plants  surmounted 
by  a  coronal  of  these  highly  coloured  leaves 
are  now  grown  in  large  numbers  for  the  flower 
markets,  being  all  the  more  valuable  from 
bearing  their  inflorescence  in  winter. 

Point  (Lat.  punctum).  A  steel  instrument 
used  by  engravers  for  tracing  the  work  on  a 
copper  plate.  A  diamond  pomt  is  sometimes 
used  in  gem-engraving. 

Point.  In  Geometry,  that  which  has  position 
but  not  magnitude.  The  extremities  of  a  line 
are  points.  It  is  sometimes  convenient  to 
consider  a  point  as  an  evanescent  circle  or 
sphere.    A  point-circle  has  thus  the  equation 

and  A  potntsphere  the  equation 
**  +  ^  +  «*«0. 

Point.  In  Heraldry,  an  ordinary  somewhat 
resembUng  the  pile  [Pii^b],  but  issuing  from 
the  base  of  the  escutcheon  instead  of  the 
chief:  seldom  used  in  English,  but  frequently 
in  foreign  armories. 

Point.  In  Music,  a  character  used  by  many 
instead  of  the  dash,  its  chief  use  being  to  dis- 
tinguish those  notes  from  which  an  intermediate 
effect  is  required  dissimilar  to  the  dash. 

Point  Blank.  In  Gunnery,  this  term  de- 
notes the  position  of  the  gun  when  so  pointed 
that  its  axis  produced  will  pass  through  the 
object  aimed  at.  A  gun  may  therefore  be , 
point  blank  with  reference  to  an  object^  and 
yet  not  be  parallel  to  the  horizon.  The  point 
blank  range  of  a  gun  is  the  range  obtained  at 
the  first  graze  of  the  shot,  when  the  piece  placed 
on  its  proper  carriage  is  fired,  with  the  service 
charge,  on  a  horizontal  plane,  with  no  elevation. 

Point  of  Xnflezlon.    [Iittlbzion.] 

Point  of  Mean  Xmpaot.  In  Rifle  prac- 
tice, the  point  formed  by  the  intersection  of] 
two  lines  drawn  parallel  to  two  fixed  bases, 
horizontal  and  vertical,  generally  one  side  and 
the  bottom  of  the  target.  From  these  bases 
the  horizontal  and  vertical  distances  of  each 
shot  are  measured,  and  the  mean  distances  of 
all  the  shot  are  found  by  dividing  the  sum  of 
the  distances  by  the  number  of  shot.  Lines 
are  then  drawn  at  these  mean  distances,  and 
their  intersection  is  the  point  of  mean  impact^ 
from  which  the  distance  of  each  shot  is 
measured;  these  distances  are  added  together, 
and  their  sum,  divided  by  the  number  of  shot 
on  the  target,  gives  the  figure  of  merit.  Half 
a  diagonal  of  ^e  target  is  allowed  for  every 
shot  that  misses. 

Points.  Small  flat  pieces  of  cordage  put 
through  the  sails  in  horizontal  rows,  for  the 
purpose  of  reefing  them.  , 

Points  of  tbe  Compaas.     [Compass.] 
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POINTS  OF  SUPPORT 
Points,  Coi^offate.  [AK&JUZKOHioIUno: 

CONJUO^TE  AND  IsOIATED   PODfTB.] 

Points  of  tlie  Bscntelieon.  In  Heraldry, 
the  nine  points  of  the  escutcheon  are  marked  by 
letters  in  the  cut  attached  to  the  article  Hxsajld- 
BT,  which  is  copied  from  those  in  the  ordinaiy 
English  works  on  the  elements  of  the  science. 
They  are:  A,  dexter  chief;  B,  middle  chief; 
C,  sinister  chief  (Fr.  chef,  head) ;  B,  hononr 
point;  £,  fess  point,  which  is  the  centre  of 
the  shield  (Lat.  fascia,  bdt  or  eash^  &om  the  belt 
encircling  the  middle  of  a  man) ;  F,  nombnl 
point  (navel);  G,  dexter  base;  H,  middle 
base;  and  I,  sinister  base.  It  will  be  ob- 
served, that  the  greater  part  of  these  names 
are  taken  from  those  parts  of  the  human 
body  which  the  shield  was  taken  figurativelj 
to  represent. 

Points  of  Bnpport.  In  Architecture, 
the  collected  areas  on  the  plan  of  the  pios, 
walls,  columns,  &c.,  upon  which  an  edifice 
rests,  or  by  which  it  is  supported.  It  is  erident 
that  the  smaller  their  total  area,  compared 
with  the  superficies  of  the  whole  building,  all 
other  things  being  equal,  the  greater  is  the 
skill  exhibited  by  the  architect ;  and  this  for 
many  reasons,  not  the  least  of  which  is  the 
greater  economy  thus  attained.  But  it  is  ne- 
cessary in  all  cases  to  bear  in  mind  the  re- 
sistance of  the  materials  to  a  crashing  weight; 
which  circumatance  has  led  to  great  modifica- 
tions of  late  in  the  proportions  of  the  points  of 
support^  owing  to  the  mtroduction  of  metal  in 
building  operations.  We  subjoin  a  table  of 
some  few  buildings  in  Europe,  examined  for 
the  purpose  of  ascertaining  the  relative  areas 
of  their  supports  compued  with  the  area 
covered ;  arranged  in  the  direct  order  of  the 
proportion  of  the  latter. 
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POINTED  ARCinXECTURE 

IPoiiitedArelitteonire,   [Akchitecturb.] 

Pointer  Doff.  The  variety  termed  Canis 
famUiaria  aviculariua  by  Linnseus.  It  is  sup- 
posed to  hare  been  introduced  from  Spain. 
The  deBcendants  of  the  English  variety  of 
pointer  when  imported  into  tropical  countries 
retain  the  aoqnirod  instinct  of  jMnniitt^  to  the 
same  extent  as  their  ancestors. 

Poiatersv  The.  In  Astronomy,  the  two 
bright  stars  in  the  \)ody  of  the  Great  Bear, 
which  point  to  the  pole  star,  and  enable  it  to 
be  reamly  singled  out. 

Polatliv.    In  Artillery.    [L^tinq  a.  Gun  ; 

GUNNBBT.] 

Potoon  (Fr. ;  Lat.  potio,  a  potion).  A 
poison  is  commonly  defined  to  be  a  substance 
which  when  administered  in  small  quantities  is 
capable  of  acting  deleteriously  on  the  body,  and  j 
in  popular  language  is  confined  to  substances 
which  destroy  life  in  small  doses.  There  are 
many  difficulties  in  respect  to  the  medical  and 
legal  definition  of  poisons,  which  are  discussed 
in  works  on  Toxicology,  more  especially  in 
reference  to  the  strict  meaning  of  the  term 
deadly  poison,  which  is  generally  used  in  in- 
dictments for  poisoning.    (Taylor  On  Poisons.) 

[TOXICOLOOT.] 

Polsoiit  Arrow*  The  name  of  Arrow 
Poison  is  given  to  various  plants  with  which 
the  natives  in  different  parts  of  the  world 
poison  the  tips  of  their  arrows  to  render  them 
more  fatal  in  their  effects.  For  this  purpose 
the  juice  of  Euphorbia  heptagoTia,  virosaj  and 
cereifomUSf  is  used  in  Africa,  and  that  of  E. 
coiinifoiia  in  Brazil;  the  Wourali,  Ourari,  or 
Carana  poison,  derived  from  Strychnoa  toxifera, 
is  employed  by  the  savages  of  Guiana;  and 
the  IMeut^  poison,  prepared  from  Strychnoa 
Tieut^f  by  the  Javanese.  The  poisonous  juice 
of  the  Manchineel,  Hippomane  mancineUa,  is 
also  used  for  a  similar  purpose. 

Poison  ySTooAm  The  name  given  in 
America  to  Hhus  venenata,  a  virulent  species 
of  a  poisonous  family. 

.  Poison-flutK*.  The  superior  maxillary 
teeth  of  certain  spedes  of  serpents  are  so 
called,  which,  besides  the  cavity  for  the  pul^, 
appear  to  be  perforated  by  a  second  longitudi- 
nal canal,  which  is  open  at  both  ends  and  re- 
ceives at  the  end  nearest  to  the  base  of  the  fang 
the  termination  of  the  duct  of  the  poison-gland. 

The  tooth  consists  essentially  of  a  narrow 
and  thin  plate,  bent  upon  itself  lengthwise, 
and  with  the  approximated  margins  adherent 
toeether.  In  some  poison-fangs  the  line  of 
adhesion  is  visible  along  the  convex  side  of  the 
tooth.  There  is  generally  but  one  poison-fang 
on  each  maxillary  bono  ;  but  sometimes  there 
are  a  few  additional  teeth  behind  the  principal ; 
fang.  The  fang  ordinarily  lies  recumbent ;  but 
when  the  serpent  is  about  to  strike  with  this  i 
weapon,  it  is  erected  by  a  rotatory  movement 
of  the  jaw,  and  the  poison-gland  is  at  the  same 
time  compressed  and  emptied  of  its  secretion, 
which  is  injected  through  the  hollow  fang  into 
the  wound. 

Potoon-fflands.    Those  glands  which  se- 
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Crete  an  acrid  or  venomous  liquor,  conveyed 
along  an  instrument  capable  of  inflicting  a 
wound,  are  so  termed.  •  The  glands  at  the  sides 
of  the  head  of  poisonous  serpents,  those  at  the 
base  of  the  hollow  jaws  of  the  centipede,  or  at 
the  aculeated  tail  of  the  scorpion,  that  com- 
municating with  the  sting  of  the  bee  and  with 
the  spur  of  the  omithorhynchus,  are  examples. 

Polaooa  (Ital.).  A  peculiar  vessel  with 
three  masts,  navigated  chiefly  in  the  Levant 
and  other  parts  of  the  Mediterranean. 

Polar.  Having  reference  to  poles ;  as  po* 
lar  circles,  polar  regions,  polar  projection,  &c. 

Polar  Bear.  A  genus  of  bears,  dismem- 
bered from  the  true  bears  ( Ursus)  under  the 
title  Thalarctos  maritimus.  It  differs  from  its 
congeners  by  the  extreme  flatness  of  the  fore- 
head, as  well  as  by  the  proportions  of  the  limbs 
and  form  of  the  teeth.  It  inhabits  the  Arctic 
regions,  where  it  devours  a  greater  compara- 
tive amount  of  fish  and  flesh  than  other  bears. 
The  chase  of  the  white  or  polar  bear  forms 
an  important  source  of  employment  to  the 
Esquimaux,  who  use  it  as  fooa. 

Polar  Clock.  An  optical  apparatus,  in- 
vented by  Professor  Wheatstone,  for  finding 
the  hour  of  the  day  from  the  polarisation  of 
solar  light. 

Light  reflected  from  the  atmosphere,  like 
other  reflected  light,  is  polarised  in  a  certain 
plane ;  and  it  is  found  that  the  light  reflected 
from  any  particular  point  of  the  sky  is  polar- 
ised in  the  plane  passing  through  that  point, 
through  the  sun,  and  the  eye  of  the  observer. 
Suppose  the  point  of  the  sky  under  observation 
to  be  the  pole,  tiien  the  plane  in  question  is  one 
which  passes  (sensibly)  through  the  axis  of  the 
earth's  rotation,  and  consequently  the  angle 
which  it  makes  with  the  meridian  is  an  hour 
angle:  if,  then,  the  situation  of  this  plane  be 
determined,  the  hour  of  the  day,  or  time  from 
true  noon,  is  determined  also. 

Mr.  Wheatstone' s  method  of  determining  the 
plane  of  polarisation  consists  in  attaching  to 
the  top  of  an  upright  pillar  a  glass  plate,  held 
by  a  brass  ring,  and  directed  perpendicularly 
to  the  earth's  axis,  the  lower  half  of  the  ring 
being  dirided  into  twelve  equal  parts  (which 
may  be  again  subdivided)  to  represent  the 
hours.  A  conical  tube  is  fitted  into  the  brass 
ring,  so  that  its  axis  is  parallel  to  that  of  the 
earth.  The  upper  and  wide  end  of  the  tube  is 
closed  by  a  plate  of  glass  having  a  star  of 
selenite  on  it,  and  a  Nicol's  prism  is  attached 
to  the  lower  end.  The  principal  sections  of  the 
thin  plates  of  selenite  which  form  the  star  are 
all  parallel,  and  inclined  at  an  angle  of  45°  to 
the  plane  of  polarisation  of  the  prism,  and  so 
placed  that  the  lamellae  simultaneously  appear 
colourless.  In  onler  to  make  the  ohserrution 
the  tube  is  turned  till  the  central  portion  of 
the  star  exhibits  the  maximum  of  red  colour, 
when  a  black  lino  drawn  on  the  glass  plate  in 
the  direction  of  a  principal  section  of  the 
lamellae,  and  serving  as  an  index,  givea  the 
position  of  the  plane  of  polarisation  of  the 
reflected  light,  and  consequently  indicates  the 
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hour.  Instead  of  this  apparatus,  Soleil  pro- 
posed to  use  a  polariscope  containing  two 
plates  of  quartz  of  opposite  rotation,  in  which 
case  the  situation  of  Uie  plane  of  polarisation 
becomes  known  by  the  equality  of  colour. 

The  polariscope  has  some  advantages  oyer 
the  sun-dial,  inasmuch  as  it  may  be  used  some 
time  before  sunrise  and  after  sunset,  and  eyen 
when  the  sky  is  in  some  measure  clouded ;  but 
the  practical  use  of  the  instrument  appears  to 
be  subject  to  many  considerable  difficulties. 
(Annual  Report  on  the  Progresa  of  Chemistry, 
^c.  vol.  iii.  part  i.) 
Polar  Coordinate*.  [Coobdihatbs.] 
Polar  Derolopable  of  a  Von-Plane 
Cnrre.  The  surface  enveloped  by  its  normal 
planes.  The  generators  of  Che  surface  or  the 
intersections  of  consecutive  normal  planes  were 
called  by  Monge  the  polar  lines ;  they  are  per- 
pendicular to  the  respective  osculating  planes, 
and  pass  through  the  centres  of  absolute  cur- 
vature. Eveiy  point  of  a  polar  line,  and  con- 
sequently every  point  of  the  polar  developable, 
is  obviously  equidistant  from  three  consecutive 
points  of  the  curve.  The  intersection  of  two 
polar  lines,  which  is  a  point  on  the  cuspidal 
edge  of  the  polar  developable,  is  equidistant  from 
four  consecutive  points  on  the  curve,  and  con- 
sequently the  centre  of  the  osculating  sphere,  or 
sphere  of  closest  contact  with  the  curve.  Since 
eyezy  normal  to  the  curve  touches  the  polar 
dev^opable,  two  intersecting  consecutive  nor- 
mals meet  each  other  on  a  polar  line,  and  the 
plane  of  the  two  contains  the  tangent  to  the 
original  curve  as  well  as  the  normal  to  the 
pohtr  developable.  From  this  it  follows  that 
the  cuspidal  edge  of  the  developable  formed 
by  a  series  of  intersecting  normals  of  the 
curve  is  a  geodesic;  on  the  polar  developable 
it  is  also  an  evolute  of  the  curve,  so  that  the 
polar  developable  may  be  regarded  as  the  locus 
of  the  eyolutes  of  the  original  curve.  By 
unfolding  the  polar  developable  into  a  plane, 
the  original  curve,  which  is  an  orthogonal 
tn^'ectory  of  its  tangent  planes,  becomes,  as  it 
were,  condensed  into  a  point,  and  the  series  of 
evolutes  becomes  transformed  into  a  pencil  of 
rays  having  that  point  as  centre.  The  polar 
developable  also  contains  the  locus  of  the  centres 
of  absolute  curvature,  but  this  does  not  in 
general  form  one  of  the  series  of  evolutes,  since 
two  successive  principal  normals  do  not  intersect 
one  another,  but  touch  the  polar  developable 
at  consecutive  points  of  the  same  polar  line. 
We  may  mention  lastly  an  important  relation 
between  the  primitive  curve,  and  the  cuspidal 
edge  of  its  polar  developable,  viz.  the  angle  of 
contact  of  the  one  is  equal  to  the  angle  of 
torsion  of  the  other.  A  similar  relation,  how- 
ever, does  not  exist  between  the  radii  of  curva- 
ture and  torsion,  since  the  corresponding  ele- 
mentary arcs  of  the  two  curves  have  in  general 
different  lengths.  AU  that  can  be  asserted 
with  respect  to  these  radii  is  that  the  rectangle 
under  the  corresponding  radii  of  curvature  is 
equal  to  that  under  the  radii  of  torsion.  The 
polar  developable  of  a  spherical  curve  is  a  cone 
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whose  vertex  is  at  the  centre  of  the  sphere 
with  which  all  osculating  spheres  coincide. 
The  polar  developable  of  a  plane  curve  is  a 
cylinaer  standing  on  the  plane  evolute  of  that 
curve,  and  containing  all  its  non-plane  evolutes. 

[EVOLUTB.] 

Polar  Dtstanoe.  The  angular  distance  of 
a  celestial  body  from  either  pole.  Thus  we  have 
north  polar  distance  and  south  polar  distance. 
The  declination  of  a  celestial  body  is  its  distance 
from  the  celestial  equator,  and  in  each  hemi- 
sphere is  the  complement  of  the  polar  distance. 

Polar  UgiKtai    [Auboba  Bobb&lib.] 

Polar  Uno  of  a  Von^laae  Curve, 
The  name  given  by  Monge  to  the  line  in  which 
two  consecutive  normal  planes  intersect  one 
another.    [Polar  Dkvblopable.] 

Polar  &eelprooal  of  a  Plane  Curve. 
The  locus  of  the  poles  of  its  tangents,  or  the 
envelope  of  the  polars  of  its  points,  these  poles 
and  polars  having  reference  usually  to  a  given 
circle.  The  polar  redprocal  (or  reciprocal,  as  it 
is  more  frequently  called)  and  the  primitive 
curve,  therefore,  are  reciprocal  polars  with  re- 

rt  to  an  auxiliary  circle.    The  equation  of 
circle  being  written  in  the  homogeneous 
form: 

the  polar  of  a  point  i,  v,  Ct  ^nll  have  the 
equation, 

and  the  equation  of  the  polar  redprocal  will 
be  simply  the  expression  of  the  condition  that 
this  polar  shall  touch  the  primitive  curve.  The 
function  of  (,  i|,  C  which  when  equated  to  zero 
expresses  this  condition,  belongs  to  the  dass 
of  functions  called  taciinvariants,  and  in  this 
particular  case  the  function  is  called  the  red- 
procant  of  the  quantic  «,  where  ti  -»  0  is  tiie  equa- 
tion of  the  primitive  curve.  [Tactintasiakt 
and  Rbcifbocant.] 

The  actual  calculation  of  the  redprocant  is 
often  a  difficult  problem :  it  has^  however,  been 
effectedfor  many  curves  of  higher  orders,  as  may 
be  seen  on  reference  to  Br.  Salmon's  works. 

The  auxiliary  quadiic  with  respect  to  which 
poles  and  polars  are  taken  being  a  aide, 
metrical  as  well  as  graphic  properties  of  curves 
may  be  easily  transform- 
ed. The  centre  of  the 
auxiliary  drde  (or  ori- 
gin) being  at  o,  the  polar 
of  any  point  m,  on  the 
primitive  curve  u,  is  the 
perpendicular  to  om  at 
the  inverse  point  m,, 
where  owi,o«i,«  Ar*« 
(radius)*.  The  locus  of 
wii,  therefore,  is  at  once 
the  inverse  curve  to  the 
primitive  and  the  pedal 
of  its  polar  redprocal; 
in  other  words,  the  polar  redprocal  is  the 
first  negative  pedal  of  the  inverse  of  the  primi- 
tive ;  or,  what  is  the  same  thing,  the  iuTers« 
of  the  first  positive  pedal.    In  this  manner  a 
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ineful  relation  is  eatablished  between  tliree  im- 
portant dassea  of  curres.  [IirvBBSB  Cubvbs 
and  Pedals.] 

The  polars  of  points  in  linsa  are  obyiously 
homographic  with  respect  to  the  points  them- 
selyes,  and  therefore  correspond  anharmonically 
to  the  latter ;  so  that  to  a  point  and  its  pohur 
with  respect  to  any  conic  C  correspond,  re- 
spectiyelj,  a  polar  and  its  pole  with  respect  to 
the  reciprocal  conic  C  The  properties  of 
reciprocal  conies,  however,  are  too  nnmerons  to 
be  here  enumerated,  and  are  folly  discussed  in 
all  good  treatises  on  the  subject 

In  the  same  way  the  polar  reciprocal  of  any 
sur&ce  S  is  the  locus  S'  of  the  poles  of  its 
tangent  planes,  or  the  envelope  of  the  polar 
planes  of  its  severalpoints,  with  respect  to  an 
auxiliary  sphere.  Tne  polar  plane  of  every 
point  m  is  perpendicular  to  the  radius  vector 
om,  and  cuts  the  latter  in  a  point  m^,  such  that 
om,om^  B  >k*  a  const.  The  polar  of  every  line  is 
a  line  at  right  angles  to  the  former,  and  the 
shortest  line  between  the  two  always  passes 
through  the  origin.  Since  a  sur&ce  S  of  the 
n*^  oi^er  meets  every  line  in  n  points,  n  tan- 
gent planes  can  be  drawn  through  every  line 
to  the  reciprocal  surface  S' ;  in  other  worcls,  the 
latter  is  <^  the  n^  class.  If  one  of  these  'sur- 
faces is  a  quadric,  therefore,  the  other  will  be 
so.  The  reciprooetl  of  a  ruled  surface  is  an- 
other ruled  surface  of  the  same  order,  for  in 
the  one,  since  an  infinite  number  of  tangent 
planes  pass  through  a  generator,  in  the  other 
an  infinite  number  of  points  will  lie  in  a  line, 
and  further,  the  order  and  class  of  every  ruled 
surface  are  equal — the  planes  being  all  tan- 
gent planes  which  are  drawn  through  an  ar- 
bitrary line  and  the  n  generator  of  the  surface 
which  it  meets.  The  polar  reciprocal  of  a  de- 
velopable is  a  non-plane  curve,  for  since  in  the 
former  the  tangent  planes  coincide  at  all  points 
of  a  generator,  in  the  latter  the  points  of  con- 
tact of  all  planes  through  a  tangent  coincide. 
The  order  of  the  developable  is  again  the  same 
as  the  class  of  the  curve,  and  the  class  of  the 
developable,  or  number  of  tangent  planes 
through  a  point,  is  equal  to  the  order  of  the 
curve.  To  the  cuspidal  edge  of  the  one  cor- 
responds the  developable  formed  by  the  tan- 
gents of  the  other,  and  so  on.  Finally,  the 
polar  reciprocal  of  a  cone  is  a  plane  curve. 

Polar  TrUuicles.    [Sfhkbical  Tbiooko- 

MBTET.] 

Polanh  Bedprooal,     [Bbcipbocai.  Po- 

LAUS.] 

Polarisation  of  Id^lit.  Ordinarr  light  is 
regarded  as  consisting  of  ethereal  undulations 
occurring  in  every  conceivable  plane.  By  the 
reflection  of  such  light  from  certain  surfaces,  or 
by  its  transmission  through  certain  bodies,  these 
undulations  are  made  to  take  place  in  one  or 
two  planes  <mly.  The  light  is  then  said  to  be 
polarised. 

The  polarisation  of  light  may  be  effected  in 
Tarious  ways,  but  chiefly  in  the  following:  1. 
By  reflection  at  a  proper  angle  from  the  sur- 
faces of  transparent  media,  as  glass,  water, 
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POLARISATION  OF  LIGHT 
&c.  2.  By  transmission  through  crystals 
possessing  the  poperty  of  double  refraction. 
3.  By  transmission  through  a  sufficient  number 
of  transparent  uncrystallised  plates  placed  at 
proper  ancles.  The  following  experiment  will 
serve  to  illustrate  the  first  of  these  modes,  and 
also  give  a  clear  idea  of  the  difference  between 
common  and  polarised  light. 

Let  A  and  B  be  two  metallic  or  pasteboard 
tubes  open  at  both  ends,  •• 

and  fittmg  into  each  other  jimiiiA  i  _  *  -J^ 
so  as  to  turn  stiffly.  Into  ngrriTBiittiaiiMSi 
each  of  these  let  a  piece  / 
of  polished  glass  M^  N,  having  one  of  its  sides 
roughened,  and  bladcened  wit£  melted  pitch  or 
blade  Tarnish  so  as  to  destroy  its  mtemal 
refiection,  be  fixed  in  such  a  position  that  its 
surface  shall  make  an  angle  of  83^  with  the 
axis  of  the  tubes.  Let  the  tubes  now  be  placed 
so  that  the  light  from  the  sun  or  any  luminnry 
falling  on  the  plate  M,  shall  be  refiected  along 
the  axis :  and  let  the  tube  A  be  fixed  in  that 
position.  The  light  which  traverses  the  axis 
of  the  tube  will  fall  on  the  plate  N,  from  which 
it  will  be  again  refiected,  and  mav  be  received 
by  the  eye,  or  on  a  screen.  The  apparatus 
being  thus  arranged,  let  the  tube  B  be  turned 
round  within  A,  carrying  with  it  the  reflector 
N,  which  in  its  revolution  will  always  preserve 
the  same  inclination  to  the  axis  oif  the  tube ; 
and  the  ray  of  light  reflected  from  N  will 
describe  a  conical  surface.  Now,  on  attendins 
to  the  ray  reflected  from  N,  it  will  be  observed 
in  the  course  of  the  revolution  constantly  to 
vary  in  ihtensity:  at  two  opposite  points  it 
will  acquire  a  maximum  of  intensity ;  and  at 
other  two  opposite  points,  intermediate  between 
these,  it  will  entirely  disappear.  On  comparing 
the  positions  of  the  reflecting  planes  at  the 
occurrence  of  these  phases,  it  will  be  found 
that  the  intensity  of  the  light  is  greatest  when 
the  plane  N  is  jparatUl  to  M,  and  that  there  is 
no  reflection  frdn  N  when  the  two  planes  are 
at  right  angles.  It  thus  appears  that  a  ray  of 
light  reflected  from  the  surface  of  glass  at  this 
particular  angle  of  33°  is  incapable  of  being 
reflected  a  second  time  from  a  similar  surface, 
perpendicular  to  the  former,  at  an  equal  angle 
of  incidence.  This  property  is  expressed  by 
saying  that  the  light  reflected  from  M  is 
polarised  in  the  plane  of  reflection.  It  has, 
m  fact,  acquired  some  property  or  modiflcation, 
in  virtue  of  which,  while  it  preserved  the  power 
of  being  again  reflected  in  the  same  plane,  it 
ceases  to  be  subject  to  the  ordinary  law  of 
reflection  in  a  perpendicular  plane. 

When  the  ray  reflected  from  M  is  received 
perpendicularly  on  a  tourmaline  plate,  it  will 
present  different  phenomena  of  transmission  ac- 
cording to  the  position  of  the  axis  of  the  plate, 
i.  e.  the  axis  of  the  crystal  from  which  the  plate 
was  cut.  If  the  axis  is  parallel  to  the  reflect- 
ing plane,  the  whole  of  the  light  will  be  trans- 
mitted through  the  plate ;  but  if  the  plate  be 
turned  round  in  it.s  own  plane  until  the  axis 
becomes  perpendicular  to  the  reflecting  plane, 
no  portion  of  the  light  will  be  transmitted. 
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From  these  experiments  it  appears  that  light 
polarised  by  reflection  possesses  the  following 
characters,  which  are  invariably  found  to  be- 
long to  all  polarised  light,  in  whatever  way 
the  polarisation  may  have  been  produced:  1. 
It  is  incapable  of  being  reflected  by  polished  , 
transparent  bodies  at  certain  angles  of  ind- : 
dence,  and  in  certain  positions  of  the  plane  of 
incidence.     2.  It  is  incapable  of  bein^  trans- : 
mitted  by  a  plate  of  tourmaline  when  incident  ! 
perpendicularly  upon  it,  in  certain  positions  of 
the  plate  ;  but  it  is  readily  transmitted  by  it  in 
certain  other  positions,  at  right  angles  to  the 
former. 

The  polarisation  of  light  by  reflection  is  only 
efibcted  completely  when  the  light  falls  on  the 
reflecting  surface  at  a  particular  angle ;  and  it 
has  been  mentioned  that,  in  the  case  of  glass, 
the  angle  which  the  direction  of  the  ray  must 
nrake  with  the  surface  is  about  33°,  or  the 
angle  of  incidence  (the  complement  of  the 
former)  must  be  67*^,  in  round  numbers. 
This  angle  is  called  the  polarising  angle.  It  is 
different  for  different  substances ;  but  from  an 
extensive  series  of  experiments  with  a  great 
number  of  different  bodies.  Sir  David  Brewster 
found  the  following  remarkably  simple  and 
beautiful  relation  to  subsist  in  all  cases  be- 
tween the  polarising  angle  and  the  refractive 
power  of  the  medium,  viz.  The  tangent  of  the 
polarising  anale  for  any  mcdiuin  is  the  index 
of  refraction  belonging  to  that  Tnedium. 

All  reflecting  substances  are  capable  of  po-  | 
larising  light  if  incident  at  proper  angles  ;  but 
metallic  bodies,  and  bodies  of  very  high  re- 
fractive power,  like  the  diamond,  appear  to 
do  so  only  imperfectly,  the  reflected  ray  not 
entirely  disappe^iring  in  circumstances  when  a 
perfectly  polarised  ray  would  be  completely 
extinguished. 

When  light  is  reflected  at  an  angle  greater 
or  less  than  the  polarising  angle,  it  is  partially 
polarised.  A  second  reflection  in  the  same 
plane  renders  the  polarisation  more  complete ; 
and  by  repeating  the  reflections  a  sufficient 
number  of  times,  it  may  be  polarised  at  any 
angle  of  incidence. 

The  second  method  of  effecting  the  polari- 
sation of  light,  above  mentioned,  is  by  trans- 
mission through  doubly  refracting  crystals. 
When  a  ray  of  common  light  is  separated  into 
two  by  double  refraction,  both  the  pencils,  at 
their  emergence  from  the  crystal,  are  found  to 
be  completely  polarised ;  but  in  different  planes, 
at  right  angles  to  each  other.  This  may  bo 
proved  by  receiving  them  on  a  reflecting  surface 
at  the  polarising  angle,  op  by  examining  them 
through  a  plate  of  tourmaline,  or  by  inter- 
posing a  second  crystal  also  having  the  power 
of  double  refraction ;  and  in  all  cases  each 
j)cncil  will  exhibit  the  same  phenomena  as 
light  polarised  by  reflection.  Let  a  ray  of  light  | 
fall  on  a  rhomboid  of  Iceland  spar,  it  will  be 
scparate<l  into  two,  of  which  call  0  the  ordinary 
ray  and  E  the  extraordinary  ray.  Let  both 
pencils  bo  received  on  a  second  rhomboid,  and 
the  following  phenomena  will  be  obsen-ed. 
950 


When  the  rhomboids  are  in  similar  position?. 
or  have  their  homologous  faces  parallel,  neither 
of  the  pencils  will  be  separated  by  the  second 
crystal ;  but  0  will  produce  only  an  ordinary 
ray,  and  E  only  an  extraordinary  ray.  On 
turning  the  second  crystal  round  through  an 
angle  of  90°,  0  produces  only  an  extraordinary 
ray,  and  E  only  an  ordinary  ray.  In  interme- 
diate positions,  each  pencil  is  separated  by  the 
second  crystal  into  two,  in  the  same  manner 
as  ordinary  light.  This  experiment,  which  was 
first  made  by  Huygens,  and  accurately  descrilxni 
by  him,  may  be  made  as  follows :  Take  two 
moderately  thick  rhomboids'of  Iceland  spar,  and 
lay  them  down  (the  one  over  the  other)  on  a 
sheet  of  white  paper,  having  a  small  and  weU- 
deftned  black  spot  on  it.  When  the  rhomboids 
are  so  placed  that  their  homologous  sides  apR 
parallel,  the  spot  will  be  seen  double  through 
the  combined  crystals,  as  if  they  formed  one 
piece  ;  both  imaj^es  will  be  equally  bright,  and 
the  line  which  joins  them  will  be  parallel  to 
the  principal  sections  of  the  crj'stals.  This  is 
shown  at  A  in  the  figure  below.  If  we  now 
turn  round  the  upper  crystal  in  the  horizontal 
plane  from  leift  to  right,  two  new  faint  images 
will  make  their  appearance,  as"  at  B.  Con- 
tinuing to  turn,  the  four  images  will  be  all 
equally  luminous,  as  at  C,  where  the  crrstal 
has  been  turned  46°.  As  the  rotation  proceeds, 
the  two  original  images  become  extremely 
faint,  as  at  D.  When  the  crystal  has  been 
turned  90°,  there  will  again  be  only  two  images, 
as  at  E :  two  new  faint  images  will  again  appear 
at  F.  At  G,  where  the  an^le  of  rotation  is 
three  quadrants,  the  four  will  be  again  equally 
bright;  farther  on 
at  H  they  will  be- 
come unequal;  and 
at  I,  when  the  revo- 
lution is  precisely  180°,  they  will  all  coalesce 
into  one  bright  spot  From  all  these  apjw^r- 
ances  it  follows  that  the  ordinary  ray  is  polar- 
ised in  the  principal  plane  of  the  crystal,  and 
the  extraordinary  ray  in  a  plane  perpendicokr 
to  the  principal  plane. 

The  phenomena  produced  by  the  polarisation 
of  light  are  among  the  most  splenaid  and  sin- 
gular in  the  whole  range  of  physical  science. 
They  lay  open  many  new  views  of  the  consti- 
tution of  natural  bodies,  and  their  explanation 
constitutes  the  principal  part  of  the  theory  of 
light.  The  general  explanation,  according  to 
the  undulatory  theory  of  Light  has  been  Urns 
given  : — 

*  Common  light  consists  of  undulations  in 
which  the  vibrjitious  of  each  particle  are  in  the 
plane  perpendicular  to  the  wave's  motion.  The 
polarisation  of  light  is  the  resolution  of  each 
>'ibration  into  two,  one  parallel  to  a  given 
plane  passing  through  the  direction  of  the 
wave's  motion,  and  the  other  perpendicular  to 
that  plane,  which  become  in  certain  cases  the 
origin  of  waves  that  travel  in  diffc'rent  directions. 
Wlien  we  are  able  to  separate  one  of  these 
from  the  other,  we  say  that  the  light  of  each  i? 
poLiriscd.  When  the  resolved  vibration  parallel 
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to  the  plane  is  preserved  unaltered,  and  that 
pi^rpendicular  to  the  plane  is  diminished  in  a 
given  ratio  (op  vice  yersA),  and  not  separated 
from  it,  we  say  that  the  light  is  partially  po- 
larised.'  (Aiiy's  Mathematical  Tracts,  p.  339.) 

Circular  Pdarisation  is  produced  when  light 
is  twice  totally  reflected  from  the  second  sur- 
faces of  bodies  at  their  angle  of  maximum 
polarisation.  It  may  also  be  produced,  as  was 
discoyered  by  Arago,  by  the  passage  of  light 
through  rock  crystal;  or,  as  discovered  by 
Biot  and  SeebecK,  through  certain  fluids,  a» 
oil  of  turpentine,  oil  of  laurel,  solution  of 
sugar,  &c 

EUiptio  Polarisation  is  produced  by  reflexion 
from  the  polished  surfaces  of  metals  at  angles 
included  between  70°  46'  and  78°  30' ;  gold 
having  the  least  and  tin  the  greatest  polarising 
angles.  This  property  was  discovez^  by  Sir 
David  Brewster. 

The  polarisation  of  li^t  by  reflexion  was 
accidenuy  discovered  by  Mains,  a  French  en- 
gineer officer,  in  the  year  1810;  and  the  phe- 
nomena, whidi  appeared  the  most  remarkable 
of  any  that  had  yet  been  observed,  both  on 
account  of  their  splendour  and  theb  intimate 
relations  with  the  more  interesting  parts  of 
physical  optics  and  the  theoiy  of  Sght,  soon 
began  to  be  studied  with  great  care,  and  to  be 
varied  in  every  possible  way,  by  Mains  himself, 
by  Biot,  Arago,  Dr.  Young,  Seebeck,  Sir  David 
Brewster,  Sir  John  Herschel,  and  many  others. 
But  the  writer  who  beyond  all  doubt  con- 
tributed most  to  connect  them  with  theoiy,  and 
to  show  their  mutual  relations  and  dependen- 
cies, was  Fresnel,  whose  success  in  aeriving 
them,  by  &  priori  reasoning,  from  the  principles 
of  the  undulatory  hypothesis  of  light,  was  so 
complete  as  to  place  the  evidence  of  the  truth 
of  that  theory  on  almost  the  same  footing  of 
credibility  as  that  of  gravitation  itself.  Ana- 
lo-^ous  phenomena  to  those  of  the  polarisation  of 
light  have  been  found  to  belong  also  to  radiant 
heat.  Dr.  Forbes,  Principal  of  the  University 
of  St.  Andrew,  who  has  been  one  of  the  most 
successful  investigators  in  this  interesting 
departjnent  of. physics,  has  shown  that  heat 
is  polarised  both  by  reflection  and  refraction. 
He  has  also  succeeded  in  depolarising  heat, 
and  thereby  proved  that  heat  possesses  the 
property  of  double  refraction. 

(Mains,  Thiorie  de  la  Double  Refraction  \ 
Fresncl,  Mhmoires  de  tinstUut,  1824,  1826, 
1827;  Herschel's  'Treatise  on  Light,'  Ency. 
Mitr,;  Brewster's  •  Optics,'  Cabinet  Cycloptedia ; 
various  papers  in  the  PhU,  Trans,  from  1813 
to  1819;  AirfBMath,  Tracts,  2nd  edit.  1831 ; 
and  the  various  scientiflc  journals.) 

Volarlflcope.  Any  apparatus  or  instrument 
by  means  of  which  it  can  be  ascertained  whether 
li^ht  is  in  its  ordinary  state  or  has  been  polar- 
ised. This  may  be  done  in  various  ways.  The 
polariscope  proposed  by  Arago  is  formed  of  a 
tube  closed  at  one  extremity  by  a  plate  of  rock 
crystal  cut  perpendicularly  to  the  optical  axis, 
and  about  flvo  millimetres  (or  a  fltlh  of  an 
inch)  in  thickness,  and  having  at  the  other  end, 
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where  the  eye  is  applied,  a  prism  possessing 
the  property  of  double  refraction  placed  trans- 
versely to  the  axis  of  the  tube.  A  beam  of 
polarised  light,  after  passing  through  the  plate, 
is  decomposed  by  the  prism  into  two  others, 
which  are  polarised  at  right  angles  to  each 
other,  and  exhibit  the  complementary  colours, 
varying  with  the  position  of  the  prism. 

Polarity.  In  Physics,  that  property  of 
bodies  in  consequence  of  which,  when  at  liberty 
to  move  freely,  they  arrange  themselves  in 
certain  determinate  directions,  or  pointi  as  it 

j  were,  to  given  poles.  Thus,  an  iron  bar  acquires 
polarity  b^  magnetism,  and,  when  suspended 

j  from  a  s'.ngle  point,  arranges  itself  m  the 
direction  of  the  magnetic  meridian,  or  points  to 
the  magnetic  poles  of  the  earth. 

Pole  (Gr.  rr6\os).  In  Surveying,  a  measure 
of  length,  containing  16^  feet  or  bh  yards;  it 
is  the  same  as  rod.  Sometimes  t£o  term  is 
used  as  a  superficial  measure ;  a  square  ycis 
denoting  6J  x  5^  yards,  or  30J  square  yards. 
For  the  meaning  of  the  term  pole  as  used  in 
geometry,  see  CooRDmATB><,  and  Polks  and 

POLABS. 

Pole  Btar.  The  pole  star  of  a  planet  is 
the  star  towards  which  either  end  of  its  axis  of 
rotation  happens  to  be  directed  at  any  particular 
epoch.  Thos  the  earth's  axis  prolonged,  at  the 
present  time  towards  the  north,  passes  by  a 
star  in  the  constellation  Ursa  Minor,  which  is 
thence  called  the  pole  star,  or  Polaris.  Similarly, 
the  axis  prolonged  southwards  passes  through 
the  constellation  of  the  Southern  Cross. 

Of  course,  the  place  in  which  the  pole  star 
of  any  planet  will  be  found,  depends  upon  the 
inclination  of  the  axis  of  that  planet  to  the 
plane  of  the  echptic,  and  the  direction  of  that 
inclination.  Const'qiiently,  if  we  know  the  pole 
star  of  a  planet,  wo  know  these  two  elements 
of  the  planet's  equator. 

In  the  case  of  the  earth,  owing  to  the  phe- 
nomena of  precession  and  nutation,  the  pole 
star  is  continually  changing.  If  the  axis 
remained  parallel  to  itself,  the  pole  star  would 
always  be  the  same;  but  wo  know  that  it 
varies  in  direction,  still,  however,  preserving 
the  same  angle  with  the  ecliptic,  in  such  a  way 
as  to  describe  an  entire  cone  in  an  interval  of 
about  25,870  years ;  so  that  at  the  end  of  this 
period,  the  equinox,  having  accomplished  an 
entire  revolution  on  the  terrestrial  orbit,  returns 
to  occupy  its  initial  position.  The  terrestrial 
axis,  in  executing  this  slow  movement  on  the 
surface  of  the  starry  vault,  describes  a  complete 
circle.  The  celestial  poles,  therefore,  are  in- 
cessantly variable.  In  fact,  the  northern  pole, 
now  quite  near  the  pole  star,  is  still  approaching 
it.  This  diminution  of  angular  distancH  will 
continue  until  the  year  2120,  when  they  will  not 
be  more  than  half  a  degree  apart  This  epoch 
passed,  the  polo  will  recede  from  Polaris,  will 
pass  from  the  Little  Bear  to  Cepheus,  then 
over  the  borders  of  the  Swan.  In  1 2,000  years, 
the  bright  star  nearest  to  the  north  pole  will 
be  Vega  in  Lyra,  which  will  then  play  the 
part  of  pole  star;   Canopus,   in  the  southern 
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sky,  will  be  equally  found  in  the  vicinity  of 
the  other  pole. 

Poles  (G-r.  %6\os).  In  Geometry  and 
Afitronomy,  the  extremities  of  an  axis  of 
rotation  of  a  sphere  or  spheroid.  In  Spherics, 
the  poles  of  a  great  circle  are  the  extremities 
of  the  straight  line  perpendicular  to  the  plane 
of  the  circle,  and  passing  through  its  centre. 
The  poles  of  the  ecUptio  are  the  points  about 
which  the  stars  are  carried  by  the  slow  motion 
of  the  precession  of  the  equinoxes ;  the  poie$  of 


the  equator^  or  poles  of  the  worhl,  are  the  two 
points  about  which  the  stars  perform  their 
diurnal  rotation ;  the  poles  of  the  horigon  are 
the  zenith  and  nadir ;  the  poles  of  the  meri- 
dian are  the  points  of  the  horizon  due  east 
and  west. 

Poles.  In  Physics,  the  points  of  a  bodj 
in  which  its  attractive  or  repulaiTo  eneigy  ap- 
pears to  be  concentrated.  Thus,  the  poles  of  a 
magnet  are  the  opposite  points  in  which  the 
magnetic  force  b  most  strongly  manifested. 


END  OF  THE   SECOND  VOLUME. 
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